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The Association of Seo Grant isrogrom Instiwtiona

The Association of Sea Grant Program institutions was formed
on November 19, 1970 ln bfashlngton, D.C. as an organization of
colleges, un i vers it ies and other inst i tut ions concerned wi th the
broad objectives of the National Sea Grant Program,

The Association's objectives are:

1. To further the optimal development, use and con-
servation of marine and coastal resources  includ-
ing those of the Great Lakes!, and to encourage
increased accomplishment and 1nitiatlve in related
areas.

2. To increase the effectiveness of slumber insti-
tutions 1n their work on marine and coastal
resources  including those of the Great Lakes!.

3. To stimulate cooperation and unity of effort
among members.
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Acltnowledgements

The annuai meeting of the Association of Sea Grant Program
Institutions provides a forum for reviewing events and accom-
plishments within the program and for exchanging information on
projects and planning among Sea Grant personnel and representa-
tives of government, industry and the public. Conceived in 1970,
the Association represents 51 member Institutions throughout the
nation, individually and collectively dedicated to the task of
understanding and enhancing the wise use of the resources of our
coastal regions and ma rfne waters. This conference, actually
the fifth in a series datfng back to 1965 but only the second
since formation of the Association, had as its theme "A Year of
Achievement.n Befitting the occasion was the presentation of
the annual Hational Sea Grant Award to Dr. Atheistan Spilhaus,
the "father of Sea Grant."

Texas AGM University served as host institution for the
annual meeting, held at the Ast roworld Hotel ln Houston, Texas.
Many hours of labor were devoted to planning a program to fit
the theme, to the arrangement and coordination of the comprehen-
sive set of presentations and to the administration of the three-
day conference. This report is the final step In these activi-
ties, It contains the written versions of the statements pre-
sented. In a few Instances, final papers were not prepared.
Since no transcrIptions of the oral presentations were attempted,
these speakers' remarks are not included here. The open dis-
cussions that were a part of each session are also not included.
Consequently the Table of Contents only reflects those speakers
whose presentations were available when these proceedings went
'to press .

The officers and the board of the Association and the host
institution express special thanks to the following session
chairmen for their help in planning and conducting the confer-
ence: Jack R. Davidson, I ra Dyer, Si dney D. Upham, Wi 1! is H.
Clark, Nfels Rorholm, Will iam S. Gaither, William Q. Wick, John
M. Armstrong and Stan fey R. Murphy.

Special appreciation is also expressed to the guest speakers:
Dr. Ralph K. Huitt, Executive Director, Hat ional Association of
State Universities and Land Grant Colleges; Dr. Howard W.
Pol lock, Deputy Administrator, Hat Iona 1 Oceani c and Atmospheric
Administration; and Dr. Robert MacVicar, President, Oregon State
University,

Herbert F. Froiander
President of the Association
1971-72



Presentation of the Notional Sea Grant College Award

Or. Athelstan Spilhaus, "father" of the Sea Grant concept,
was honored by presentation of the second National Sea Grant
Award at the Sea Grant Association meeting in Houston, Urging
that "the United States take steps to make a lasting commitment
to the sea," Dr. Spilhaus first suggested the establishment of
a Sea Grant program In 1963. The concept by the noted engineer
and science writer became real Ity in 1966 with the passage of
the National Sea Grant College and Program Act -- legislation
similar to the 1862 Morrill Act that created the historic Land
Grant College System.

The Sea Grant Award, an engraved silver tray and $500 honor-
arium, was presented to Dr. Spilhaus by 1971-72 Association
President Herbert Frolander of Oregon State Unlverslty.

The esteem for Or, Spilhaus held by fellow members of the
marine-associated community was demonstrated most significantly
in the following congratulatory letter from the President of the
United States, Richard H. Nixon.



THE WHITE HOUSE

WAS H I N GT0 N

October 5, 1972

Dear Dr. Spilhaus:

The Concept of Sea Grant Colleges which you described
nearly a decade ago has resulted in the development
over the past five years of one of the most productive
and innovative programs in recent Federal history.
Sea Grant colleges and institutions are today making
a substantial contribution to solving the ecological
and economic problems of the marine environment in
two-thirds of our coastal states, and their programs
are rapidly being extended to others.

It is most fitting that the Sea Grant Association has
chosen to recognize you as the originator and continu-
ing supporter of Sea Grant development. I join in
expressing my personal admiration for you on this
occasion, and my very best wishes to you for the
years ahead.

Sincerely,

Dr. Athels tan Spilhaus
c/o Dr. Herbert Frolander
President, Association of Sea Grant

Program Institutions
Astroworld Hotel
Houston, Texas 77001
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The Natonal Association: Some Facts of lifo

Ralph K. kuitt

National Association of State IJniversities
and Ladd Grant Colleges

I am delighted to be here because we represent the old and
the new brought together -- I am representfng the Land Grant
Colfeges that stem from the merrill Act of 1862 and you repre-
sent the relatively new Sea Grant Act of 1966. This Is an his-
toric confrontation, and I hope that ft can lead to many good
things.

Ve are unlike in some ways . The Land Grant College System
started with a land grant to each of the states for build'ing of
a college. I do not assume that the Sea Grant Colleges have
been given a grant of sea water. Me are also unlike In the sense
that the Land Grant Colleges were organized to provide a new kind
af education. The old private schools had been frankly elitist;
they trained people for teaching, preaching, law and mlnlstry.
Young people were not expected to go to college; fn fact, most
never went to high schoo'i. %en the Land Grant Colleges were
organized, it was often necessary for the college to be a state
high school before It cou'ld become a state college. The University
of IIfnnesota, for Instance, was fn existence eight years before
it could offer a baccalaureate degree.

But we are much alike iln many other ways, certainly in the
emphasis on Improving the material aspects of lffe, the emphasis
on the practical and the emphasis on producing something better.
Yesterday f read some fnformatlon that the Sea Grant Program Is
just getting out. It said, "To qualify as Sea Grant research,
the project must be related to a clear possilbflity of culturing
a commercially va'Iuable organism." That sounds I'ike the Land
Grant College Act. In a day in which the country cou'Id produce
a rapidly expanding industrial labor class but could not provide
leadership for industry, ft was necessary to import from Europe
technicians, foremen and scientists to run industry . The Iiorrfll
Aci provided for the training of people, the so-called industrial
classes, in all practfcal aspects of life. From that effort came
agriculture as a scfence and not as a folklore; then came home eco-
nomics and eng lneet'ing as dfscipllnes -- all k'inds of thfngs that
have made this nation the great fndustrial producer It is with
perhaps hal'f the world's industrial activity.



I am sure that Sea Grant institutions will succeed. I am
sure that, In the years ahead, from the oceans will come such
new produce that perhaps in a hundred years people will be fed
by the ocean and not by the land. Nevertheless, I predict that
a hundred years from now someone will write a book called Hard
FIsh Hard Times and criticize you for putting small fishermen
out of businessl

The association today is a characteristic form of intra-
political action. Because I't is so marvelously flexible, an
association can be as narrow or as broad as desired. Associa-
tions have proliferated in this country so that they are impos-
sible to count. Indeed, it is almost impossible to count the
ones in Washington; It is characteristic of our times that asso-
ciations increasingly have saved their headquarters to Washington,

I'm told that when the eight-story building in Washington
that houses the higher education associations was first construc-
ted, it was believed that only about one-third of that building
would take care of aII the higher education associations. The
other floors were to be rented out until the associations expanded
enough to fill the building. When the building was opened for
leasing, however, the higher education associations flocked in,
We now have the building completely filled and at least three-
quarters of the higher education associations are not In it.
This Is because almost every day someone decides that some spe-
cial interest exists within an association that needs individuai
representation.

What can an association do7 One thing is "horseback
research" -- survey research, the business of collecting avail-
able information to support the association in programs. This
activity is similar to the Sea Grant advisory function, as I
understand it.

The association also performs an important intelligence
function so that member institutions know what Is goIng on among
other members. The productIon of newsletters and other coesnunl-
cations mechanisms is one of the most effective and useful func-
tions of an assocIation. It Is important also to let people
know about activities In Washington. The intensity of politica'I
life In Washington is such that no one away from there really
can keep up wIth it. Congress, for instance, may call a hearing
with only a day or two of notice so that the person who depends
on a member of Congress to inform him when hearings will be he1d
is simply going to miss It. Having somebody on the spot, then,
to pass the word, is another function of an association.

The greatest function Is representattonal -- representation
for the public by scsneone who understands the media. This Is



the best money that an association can spend -- to find somebody
from the media. When you buy such a person, you buy contacts--
Just as when you buy a lobbyist, you buy his contacts. What a
media-man can do in tell ing the world about his association Is
some th i ng won de r f u1 to s ee.

There is also a representationa'I function where the govern-
ment is concerned. People st111 have some of the funniest misc-
onceptionss about. lobbying. Friends will come to Washington
and ask me, "How do you like the cocktail circuit7" This reflects
the old notion that much lobbying takes place at social affairs.
The truth is that members of Congress and public officials are
sensible people, One of the hardest things in the world is to
get a member of Congress to a cocktail party unless his friends
are giving it. Again, the old notion that lobbying consists of
arm-twisting is one of the worst misconceptions. In the first
place, if a Congressman or government official has enough power
and status in town to be worth contacting, he is somebody who
cannot be pressured Into anything. A member of Congress likes
to be bullied as much as anybody else likes it. If somebody
successfully forces a member to do something he does not want
to do, somewhere down the line the "bully" is going to run into
that member welting around the corner, and some other piece of
action will go awry. The notion that there is a lot of finan-
cial corruption in politics is an interesting one, and it may be
true In some cases. But. the very fact that the politics of most
interest groups Is associational means that it must be clean.
An association's reputation Is worth so much that the associa-
tion cannot possibly endanger it with a scandai. When you read
about a Washington scandal in the paper, you will see that it
is some small outfit or some individual -- not an association.
If you are the AFL-CIO or the Land Grant Association, which dates
back to the latter part of the nineteenth century, prestige and
reputation are much too Important to endanger.

Just what does an association do to influence the govern-
ment7 First, of course, Is the recognition and assessment of
Its own resources. Labor unions, for example, begin with the
important fact that they have a very large membership. If these
unions can mobiIIze their own members, they can accomplish almost
anything. Some of the unions are able to spend money, and this
is an enormous asset. Business can utilize its public relations
ski11s, enormous prestige and money that is avai'lable when neces-
sary. HIgher education's primary asset is public acceptance.
Perhaps you have heard how much ground we lost in the last four
or fIve years because of the periods of unrest and trouble, But
this year the U.S. Congress passed a bi'll authorizing approxi-
mately $18 billion for that four-year period. The bill unani-
mously passed the Senate subcomslttee, the full conwsittee and
the Senate. There was no opposition; the only question was the



b i 11 ' s compos I t i on. The acceptance of hi ghe r educa t I on, the
prestige of the presidents of our institutions, is definitely
our greatest asset -- not large membership, not money, but the
fact that the American people support higher education. Protec-
tion of that prestige and proper application of it is the most
successful kind of lobbying we can do.

The most effective things accomplished by the association
I represent often come about without the knowledge of our office.
Our member institutions' presi'dents come to town when there Is
no bill hanging in the balance and meet informally with their
delegations. They talk to their delegations about higher educa"
tion needs -- in terms of the institution and of the delegate's
own state. That is far more effective than anything the asso-
ciation office is able to do.

This effectiveness has a number of dimensions. One is
cohesiveness. An association that is relatively coherent in its
interest can obviously act more effectively as a whole than as
one that is not unified. The American Council on Education,
for instance, represents 1400 institutions and associations,
while we represent 120 very similar Institutions, The fact that
we are public and that our institutions are very much alike is
a great asset for us.

Those people who urge an association to be morally courageous
and to take a stand on an issue that divides the membership are
actually heading into making two associations out of one, What
is necessary  and the Sea Grant Association will have to face
this! is to avoid divisive issues . The former Land Grant College
Association could push For legislation that designated the Land
Grant Colleges to carry it out. When that assocIation merged
with the State University Association, however, designation
became impossible. We now say the governor or the legislature
should designate or that the legislation should apply to the
best qualified institution.

Knowledge also counts. Government officials and congres-
sionall members pay attention to a group speaking in their own
field of expertise. You will find that when you talk to congres-
sional committees about oceanography and marine-related research
they will listen. However, they will not care what you think
about the Vietnam war; that is not the area in which you have
expertise,

Depth of feeling also matters a great deal, I read in the
papers that the National Rifle Association is a great, over-
powering lobby that prevents Congress from passing antigun laws.
There is nothing that the National Rifle Association does that
our association does not do regularly. The difference is that
National Rifle Association members feel threatened and that
they respond. If we were presenting a bill to abolish public



universities, we could get our peopie to Washington without dif-
f icul ty. Congress pays attention to how much people care about
something. I have observed our assoc iat ion to see what agitates
our people, Ever so often we ask that al I co'I lege and univer-
sity presidents respond with a letter, telegram or cal.l to their
delegations. Anything that Innnediately affects money gets almost
100 per cent response. A few years ago, for instance, Congress
abol i shed the tax exempt status of col 1eges and universities
for transportation. I watched the response to the letter we
sent; it was almost 100 per cent. The Bankhead-Jones funds,
which amount to only $12 mii I ion For support of Land Grant
Col leges, is something that wi I I arouse our people I ike t igers
because this is money that they may spend as they please.

I know some educat iona I lobbyists who I ike to get I ists of
how representatives voted and send these rosters to their member-
ships. When the House met as a comnit tee of the whole and voted
on issues simply by walking past tellers, these lobbyists tried
to remember who voted which way so they could inform their rnem-
berships, I asked, "Why are you doing that7" The lobbyists
answered that they wanted their members to know who voted for and
against them. "What are you going to ask your members to do7 Are
you going to ask them to defeat a Congressmanf" No teachers'
organization in the country can defeat a sitting Congressman.

But we do not want to threaten because that is not our kind
of activity -- the notion of threatening something that is not
going to be done is silly. Sometimes Congressmen will pay atten-
tion to a I ittle group simply because it is a nuisance group,
but they are more I ikely to pay attention to support on the kind
of posi t ion they expect from a group.

Assoc iat ions in their representat iona I functions cannot do
much about the distribution of grants. Any institution that has
to have representation to obtain grants is too smal I to qual ify
for Sea Grant support. In our own institutions, for instance,
so many people come to town and take care of their own grants
that our presidents probably have difficulty keeping up with what
their people are committing the university to do. When Fred
Harrington took over the University of Wisconsin, he first tried
to find who was connnitting the university to new buildings, new
schools, etc. "Grantsmanship" belongs to the experts.

There is something, however, that an assoc iat ion can and
should do -- monitor the activities of executive agencies in
terms of guidel ines and rules. If Congress passes a law for
a certain amount of money for a specif Ic purpose, somebody has
to write rules and guidelines for qualification for that money.
Our members have been more concerned in the last three or four
months about the guidelines coming out of the Department of
Housing, Education and Welfare concerning aff irmative action



programs than they have been about the higher education act--
and I can see why. Now that the act has been passed, the six,
seven or eight internal task forces in the Office of Education
that fnterpret the law are probably doing as signif icant a
legislative job as anything that Congress dfd .

1 have been discussing associations that have headquarters,
professional staffs and offices. The question I am sure you are
concerned about is "What can an association do without headquarters
or without a professional staFf?" The answer is "A lot more
than you think." Much can be done about 1 egl slat ion, For one
thing, your member institutIons are already members of other
associations. Our association, for instance, is interested in
legislation on mineral resources, water resources and envfron-
mentaf centers. Why? Because some of the inst ltut tons in the
assocfatlon are fnterested in them, too. We are not confined
to higher education legisiation, per se. The six Sea Grant
Col l ages are al 1 members of our association, and they have every
right to cail on us for help.

Moreover, what can be done through commit tees organized
around a coavnon interest is amazing. Within our association
are some groups set up by the association's const i tution. A
great amount of energy goes into trying to activate those groups.
Yet when an ad hoc coamit tee is appointed on some subject fn
which committee members are interested, nobody has to ask or
tel I them when to meet. What you have to do is try to keep up
with them berause they move. 1 am convinced that there must
be groups within an association to fo11ow legislation -- groups
that can perform nearly ai I the functions of professional
offices,

We have In our association something called the Division
of Agriculture, which is almost Byzantine in its organization.
This division has conm fttees on everything -- It is the only
group ln our association that 1 know of with a Formal presenta-
tion on the Agriculture Department's appropriations requests
to the Office of Management and Budget every year, What unpaid
people can do, if they want to do, Is very great Indeed. As a
matter of fact, I will make the generafization that the Washington
office that of necessity must be small is probably too expen-
sivee. Almost every three or four months some special Ized inter-
est group within our association will come in with a little com-
mittee and say, "We believe that we ought to be represented in
Washington. How what wili that entail?" The answer is a mini-
mum of about $100,000 a year for one person, a secretary and an
office. This money can be spent much better by augmenting the
resources of an exfs ting association. The larger an office
becomes, the more effective It becomes; the specialized people
on the staff support each other. The notion of simply getting
somebody in Washington is pretty much nonsense.



Let me conclude by welcoming you to the great American
pastime -- trying to get money from the federal government.

think that you wil I succeed. An appropriation of $10 mi1 I ion
for federal programs Is almost a gift of eternal 1ife. There
wii i be Sea Grants, even if the seas dry up. But, whet wiii
the amount bel This political system is more representative of
the American people than most Americans realize. The publ ic
mood swings, and Congress swings with it. I can remember that,
back in 1958 when the country was scared because of Sputnik,
Congress encouraged universities to expand graduate programs in
that most expensive field of education. Now all over the country
these institutions are scrounging for money to support what the
federal government started. Just to give you an indication of
how quickly these moods can swing, the higher education bill was
passed in Hay of this year. Its main thrust was aiding d Isad"
vantaged students, and that was all the committees talked about
for about two years. When that bill was finally debated in the
House of Representatives, I heard every word that was said;
nobody used the word "disadvantaged" once, What they were talk-
ing about was the middle-income student. Some members of Congress
have been following the primaries!

I would say that consorting with the federal government Is
not unlike sleeping with an elephant. There are certain risks
that have to be run. I leave you by wishing you luck and by
extending you sympathy, both of which you will need from time
to t inc.



Achievement and Assessment: A View from Washington

Howard W, Pollock

National Oceanic and Atmospheric Administration

it is always with greatest pleasure that I attend a Sea
Grant event or meet and interact with people in the Sea Grant
program, from your energetic and candid National Sea Grant
DIrector Bob Abel to the stimulating participants in university"
based programs.

It is especially fitting that the theme of this meeting is
"A Year oF Achievement." Sea Grant is beginning to capture
the attention and support that it so richly deserves, including
the personal recognition of the Secretary of Constterce.

One year has elapsed since Dr. Bob White spoke at your
last meeting, held at a great university then destined to be
named a Sea Grant College. This year's meeting is hosted by
another great university which has held that proud title for a
year,

This is the fourth Sea Grant event that I have had the
honor of addressing, and all have been different and stimula-
ting. They ranged from a conference on coastal zone manage-
ment sponsored by the Michigan Sea Grant program, to a meeting
that marked the Inception of a Sea Grant institutional program
at the University of Delaware, to the ceremony three weeks ago
establishing the first bi-state Sea Grant compact, between
Hiss issippi and Alabama, for cooperation In organizing their
approach ta caas ta I and marine management act i v i t i es . Those
three diverse meetings shared one characteristic -- all were
concerned with forward progress, with planning for the future,
with tackl ing problems and solving them. This is indeed the
spirit of Sea Grant.

However, I believe we all realize that from time to time
we should stop, take a deep breath, examine our accomplishments
and study the direction of our efforts. It is appropriate that
this conference has selected a somewhat different theme, looking
to see how far Sea Grant has come, what its accomplishments
have been and where It has suffered disappointments or set-
backs that need to be overcome.



t t has also been a year of considerable achievement for
NOAA. I think you will be interested in some of the areas
where we have made progress and In some of the direct tons we
are now taking that relate to the interests of Sea Grant.

ln the past year, we have revtewed the organization and
programs fn NOAA, seeking to crystal I ize our thoughts about
the directions that organization should take and modifying
our concepts to best meet the needs of the peopl e we serve. 'In
general, we are now seeking to emphasize four major areas of
effort, We are strengthenfng our present programs ln ways
that support these four areas of effort, and in a few cases we
plan to create new programs to further their alms.

Two of these I wit I just touch upon briefly, because they
are not of direct interest to Sea Grant.

The f irst ts in dfsaster warnIng systems. We have carried
on work both tn ESSA and now in NOAA to track and to give early
warning of hurricanes, to warn peopl e of tornado-spawning
weather and to establ lsh watch and warning systems for floods
and winter storms. These services wil f be strengthened. Flash
floods are hard to predict, but we are trying. Thts past year,
for example, NOAA began the instal lat ion of devices that auto-
mat ical ly alert Iocal off tcials when stream waters reach certain
levels. We intend to continue such efforts.

A second area of emphasis is chiefly internal, though its
effects should be felt on all our service programs and research.
This is the area of increas ing the effectiveness of the NOAA
work force and operations. One step taken in this direction
may be of part fcu'lar Interest to you. Al I NOAA ships, both
those of the National Ocean Survey and those of the National
Mar tne Fisheries Service, have been brought together under a
single-manager system. Another step Is the fntegratlon of
marine-oriented staff and services throughout the NOAA organ-
ization.

The other two major areas of emphasis are directly Involved
with Sea Grant interests, and we look to Sea Grant for leader-
ship in many ways.

One of these areas is the establishment of a government-
Industry partne,ship in programs and projects leading to the
establishment of new industries or to an increase in the effec-
tiveness of existing industries. Of course, a major activity
withfn this area of emphasts is aquaculture, which so many of
you are pursutng with great imagfnation and energy. The
National Marine Fisheries Servfce fs also worktng In thts area
where technology and nature are being successfully combined



and where the prospects for a new and important industry appear
very encouraging, Secretary Peterson, incidentally, has
expressed a persona'I Interest in and support of our aquacu'I-
ture efforts. We wish to continue our strong support of those
aquaculture areas that appear to be feasible and heading toward
commercial application.

in this connection, of course, we must ment1on the work
with salmon and trout In Washington, which won Dr. Lauren
Donaldson last year's Sea Grant and Marine Technology Society
awards, and the pan-size salmon success that is on its way to
becoming a classic case of successful cooperative effort, This
effort involved participation by an academic institution -- In
this case, the University of Washington -- by state agencies
of the state of Washington; by Domsea, a private industry; and
by the federal government, working through the National Marine
Fisheries Service and Sea Grant-

Here in Texas, the commercial shrimp aquaculture history
appears to be another success story with Texas ASM Sea Grant
taking the lead, Interested private industries actively partic-
ipating and Dr. Ai Sparks' HMFS Galveston laboratory contrib-
uting research knowledge. The University of Miami has published
the first handbook forshrlmp aquaculture; the Oceanic Institute
has succeeded in breeding mullet. Dr. Oswald Roels' artificial
upwelting project in the Virgin Islands has produced unprece-
dented growth rates for two species of oysters and one of clams,
feeding on the phytoplankton bloom in his ponds -- and there
are more signs of progress throughout the Sea Grant circuit.

Another example of this major NOAA emphasis on government-
industry partnership -- and an exampie of Irrrnense Importance
to NOAA and to Sea Grant � is the NOAA Marine Advisory Service.
Dr. White attaches the highest priority to this service, which
we are determined to make really helpful to users. We wiiI
be following the trail blazed by Oregon State University, by
Rhode Island with its NEMRIP service and, of course, by PASGAP
on the West Coast. We expect that the NOAA Marine Advisory
Service will continue to help existing industries become more
efficient, that it wi 1 I also be of great assis tance In estab-
lishing new Industry . Again, aquaculture is the example Chat
leaps immediately to mind.

Utilization of so-called waste products is another example.
It has been said that a waste producC is a useful compound that
man, in his ignorance, has not yet dlsrovered how to use. For
exanple, crab and shrimp shells are made of chitin, the same
composition as your fingernails. What on earth do you do with
a warehouse full of fingernail cl ippings2 -- Or ln this case,
of shrimp shells2 At the UnIversity of Washington, Sea Grant
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scientists have discovered uses for chitin and aIso for chitosan,
a polymer that can be made from chitin. One investigator has
found that the two materials can be converted into wet-strength
paper, but even more exciting is the discovery that the chltIn
molecule makes a remarkable substrate to which molecules of
pesticides and herbicides will attach. The molerules then leach
out into the soil at a designed rata instead of running off
during heavy rains and caus Ing non-point-source pollution of
streams and estuaries.

if these kinds of deveIopment come to the stages of frui-
tion and commercial application, then the HOAA Harine Advisory
Service will be most concerned in getting them into the hands
of industry, of users who can put the waste to work.

I wish to make two additional points about the NOAA Marine
Advisory Service.

First, it w111 be designed for rendering service to a11
who seek livelihood or recreation From the sea and to those who
have responsibility for planning the uses of the seashore. Too
often, marine advisory is taken to mean only comnerclal fisher-
men and perhaps the food processors who purchase their products.
These wil1 continue to be highly important groups, but -- as
with several Sea Grant advisory programs already established--
we shall also be Interested In helping marina operators, recre-
ational boaters, state and local pIanning organizations and
others.

Second, responsiveness to user needs is paramount. This
means a system of user feedback and, more than that, of actively
seeking user problems that need solutions, then getting these
task requirements to the investigators.

I want to tell you briefly about the other area of current
HOAA emphasis that is also integrally involved with Sea Grant.
This program area comprises activities looking toward ways to
resolve the impending energy shortage in this country or, more
broadly stated, to resolve the difficult problems of conserva-
tion versus development, particularly in the coastal areas.
About three weeks ago Or. Athelstan Spilhaus spoke at a cere-
mony inaugurating the institutional Sea Grant program at the
massachusetts Institute of Technology. At H.I.T. he spoke of
the need for moving toward what he calls an "eco-librium"
position -- baiancing the desired ecology with the necessary
economy. That sums up very neatly what this area of NOAA empha-
s Is Is all about.

And may I add, sir, that perhaps some of the more fervid
proponents of some scheme or another in this context might
better understand the eco if they first took a libriumi
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One of the activities that NOAA is planning to expand is
mapping of the continental shelf. The President's energy mes-
sage to Congress on June 4, 1971, noted the need for accelerated
affshare petroleum development, with government providing assis-
tance In resource evaluatfan and industry undertaking develop-
mental activities. Sand and gravei resources on land are
becoming depleted, sa offshore mining must be considered. Recov-
ery of seafloor manganese nodules -- with the valuable copper,
nickel and cabal t that they contain -- is becoming technoiagf-
cal ly feasfble and economical ly desirable. Ta accelerate the
development of these mineral and energy resources, NOAA has
Initiated a program of accurate, deta11ed geophysical and
resource mapping and assessment, The program w! 11 provfde
I:250,000 scale recannaissance maps of bathymetry, with over-
lays af geophysical properti'es. From thfs Information, the
Department of interior wf1 'I prepare geologic maps and detai'Ied
studfes in areas of high economIc potential for use in lease
bids and for managing resource development. This mapping pro-
gram will also help to alleviate disasters, such as the one
resulting from inadequate knowledge of subsurface conditions
I n Santa Ba rba ra Channel .

Another bas ic fact-finding program that hlOAA hopes to
emphasize Is that of geodetic contra'I and tidal data in the
wetlands, Texas and Louisiana, aseng other states, are havinq
problems determining wateriines and boundaries in wetlands. This
fs Important for a number of reasans. Insurance, for example,
ordinarily covers the area down to one foot above the water-
line; ff you don't know where the waterlfne Is, the insurance
may be no good. The mean low waterline Is usually the dlvfd-
ing Ifne between federal and state ownership; and the mean high
waterlfne, the dividing 11ne between state and private owner-
ship. Texas Is different -- accardfng ta state law, state
Jurfsdictlon extends three leagues out ta sea.

These dividing lfnes are meaningful in a legal sense on Iy
If they are known, but often they are not, In addition, they
are frequently changing. Alang the entire Gulf Coast there is
real concern with the occurring subsidence. The Houstan-
Galveston area is sinking about. three inches per year -- it
has subs lded five feet in 20 years, and we have reason to
believe that sane sections are sinking much faster. Thfs Is
due primarily ta withdrawal of water from underground but may
also be caused by normal movements of the earth's crust.

HOAA has been trying � so far, without too much success--
to gather together the appropriate federal, state, local and pri-
vate interests In this area to repeat the basic surveys made In
1964.



The National Ocean Survey Is the only agency that has
measured tides with the accurary necessary for precise mapping
and charting. Their work was developed and carried out to
meet hydrographic responsibil It les. More and more, however,
states and localit'Ies have found out about these measurements
and are asking help in determining their boundaries . The Survey
is now, under contract, assisting the Gulf states and the U.S.
Geological Survey to the extent possible but does not at this
time have funds available to carry the work throughout the
Gulf Coast.

We are, however, able to extend our geodetic control In
wetland areas. This Is underway and will give the precise
positioning needed for ownership determination.

Another basic NOAA function that we are expanding ln order
to increase service to the user Is environmental data storage
and dissemination. Environmental data are essential to assess
the quality of the env'ironment, to document its long-term trends
and to conserve its resources for future generations. Contam-
ination of air and water must be minimized as development pro-
ceeds, and specific decisions must be made rationally on the
basis of documentation of the problem. You are aware of the
scope and function of our 'Environmental Data Service. We are
trying to make it even more useful. In February of this year,
for example, EBS established a special unit to meet the needs
of mu lt Idiscipline data users In the Great Lakes drainage
basin, This unit is collecting an inventory of pro]ect records
from the International Field Year for the Great Lakes, contain-
ing about 3,000 computerized records of data collected this
year from Lake Ontario. The inventory is available to any
interested user.

In addition to the expansIon of relevant ongoing activi-
ties, HOAA hopes to begin shortly a new and important program
to deal with this basic area of program emphasis, the balancing
of resource development and environmental improvement. Called
MESA -- for Marine Eco-Systems Analysis -- the new program will
be devoted to making baseline studIes, carrying out continuing
monitoring programs and analyzing results of changes -- either
manmade or natural -- In selected ecosystems. It is planned
that MESA will also develop predictive models when sufficient
information has been obtained, so that proposed changes ln an
ecosystem can be evaluated from the standpoint of different,
perhaps unfavorable, results that may occur from such changes.

During the past year one of the new NOAA programs has
shown much promise and a great deal of accomplishment. The
Manned Undersea Science and Technology program -- MUSST, as it
is called "- has worked with and benefltted from its Sea Grant



colleagues on numerous occasions. Perhaps the most significant
was ProJect FLARE -- the Florida Aquanaut Research Expedition--
that took place along the coast from Miami southward earl ier
this year. The Hat ional Sea Grant Off ice took the lead in
organizing FLARE more than a year ago when the MUSST off ice
was just organizing. The participation of Sea Grant programs
of the University of New Hampshire and the University of Miami
was obtained early in the project by the national Sea Grant
off ice, as was the involvement of the Woods Hole Oceanographic
institution and other academic and research organizations.
FLARE could not have been mounted so quickly, nor succeeded so
wel I, had it not been for the active interest and encourage-
ment of Sea Grant,

Sea Grant scientist-divers have been able to carry on
their research through MUSST support, so the partnership is
viable and is working well. Sea Grant scientists from the
University of Alaska, for example, participated in an investi-
gation of the productivity of the ice-covered northern part of
the Bering Sea, under the aegis of the International Biological
Program and with a submersible made available through MUSST.
Numerous Sea Grant scientists from the University of Michigan,
Texas ASH Univers ity and other Inst1tutions have had the oppor-
tunity to pursue research at Hydro-Lab in the Bahamas, with the
aid of the same program.

Sea Grant-trained technicians from Maine, North Carolina
and elsewhere have contributed to a number of HOAA-sponsored
exercises, 'including FLARE and the International Field Year for
the Great Lakes, where they work aboard the Advance II and in
the U.S, data center at Rochester field headquarters. Advance

+td llahl ~ to the tl ld t** th ough g Gr t acr
~s the second 1argest research vessel participating in the study,
the largest being the NOAA ship Researcher.

At the laboratories and in the field around the country,
there are more examples of day-to-day working reiationships
that produce results. On the Pacific coast especial ly note-
worthy Is the long history of close-working relationships
between the Hational Marine FIsheries Service staff In Seattle
and the University of Washington fishery scientists, The par-
ticipation of NMFS in PASGAP is a reflection of this. On the
East and Gulf Coasts other items come to mind. There is the
interchange of information, ideas and assistance between Texas
ASM Sea Grant and the HMFS Galveston laboratory. In Hew England
the Nat tonal Marine Fisheries Service developed a fish separa-
tor that appears to be both effective and, for some uses, quite
economical . HMFS technicians from G1oucester, Massachusetts,
traveled to Gloucester Point, Virginia, to demonstrate the sep-
arator to VINS. The VIMS Marine Resource Information Bulletin,



part of its Sea Grant Advisory Service, disseminated this impor-
tant information to Virginia seafood processors for their pos
sible use.

We can discern a great deal of progress and considerable
amount of achievement within Sea Grant and in the Sea Grant"
NOAA relationship. As always, there is still room for improve-
ment. Last year when Or. White addressed you, he concluded his
remarks with a long series of questions, which he introduced by
saying:

"This seems a good time to look back upon Sea Grant' s
efforts to assess their results, to review their procedures, to
ask what, If any, changes are desirable.

"I am asking the Sea Grant staff, the Sea Grant directors
and their colleagues to focus upon such an assessment over the
coming year,"

Through the efforts of the national Sea Grant office, an
assessment of this nature has continued. Answers to many of
the questions are not completely clear or subject to general I-
zation for the Sea Grant circuit as a whole. 8ut, from our
standpoint at the center of the Sea Grant network, a few trends
may be discerned, a few words of help and guidance may be
appropriate -- and perhaps a few more questions may be in order.
The fol lowing are general remarks prompted by this continuing
assessment:

Sea Grant as a whole Is in a very good position to compete
for additional government funds because it is an excellent
example of two important areas of emphasis. It is a revenue-
sharing program, with its matching requirement and the return
of federal funds to the localities; it is devoted to the usefu'I
and the relevant -- to the payoff . 8ut competition within Sea
Grant is Increasing, just as competition for federal funds at
all levels is Increasing. proposals will need to be better
written, better planned; you must show that programs are tightly
knit. In particular, you wiii need even clearer exposition of
the re!evance of your programs, In terms that are c'lear to non-
marine peop'Ie.

One of the areas where you are certainly to be commended
Is in interesting your state legislatures in Sea Grant activi-
ties . I suspect that in these activities you emphasize the same
things that I urge you to emphasize in your proposals -- eco-
nomic value, re'levance, usefulness. Continue this good work--
don't let down.
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Another important thought is the critical importance of
an overall approach to problems � a systems approach, a
holistic approach, It is not enough to develop a better method
of harvesting a species -- you must also know about the stock
and work toward ilats conservation, protection and better manage-
ment. You must know the economics of marketing and -- as in the
excel lent example I previously mentioned with respect to chitin
and chi tosan "- look Into the uses of waste material.

Another example -- 1 t does I i t tie good to develop aquacul ture
fn a state where laws inhibit aquaculture, unless you also coop-
erate ln activities designed to ohtain more favorable interpre-
tation of those laws . In my own s tate of Alaska, a provis Ion
of the state constitution stipulates that there shall be no right
of private fisheries. This has been interpreted in such a way
that it would hand Icap mariculture and efforts to control the
numbers of fishermen through limited entry. The Chairman of the
Senate Resource Committee consulted with the Alaska Sea Grant
program, among others, in developing legislation that, if it
passes the referendum this November, will permit both. This Is
the kind of service that Sea Grant can perform in carrying out
a systems approach.

Make sure that success in one field does not lead to greater
problems In another field, This is where the systems approach
is essential. It cannot be applied in single project grants,
but in the coherent area and institutionals it must be. Indeed,
the idea of coherent area and institutional grants was to pro-
vide continuity so that teams could be structured to attack all
essential elements of a prob'iem, whether biological, economical,
technological, legal or whatever.

Faraday once succlntly defined the three elements of research
when he said that you have to begin it, end it and report it.
The question is, what are you in Sea Grant doing about the latter
two' And what are you doing about the element that Faraday omit-
ted -- the element of "apply it"7

Both Sea Grant directors and the national Sea Grant office
have been engaged in a conscious effort to identify products and
determine which activities are beginning to pay off or hold great
promise for doing so. The national office now has two interns
from Texas ASM with them for that purpose. The efforts in
Washington and at the universities are vitally necessary, and I
urge you to continue,

Another area where we see progress is communications. As
the Sea Grant network grows, there are an increasing number of
activities that are scattered around the country and relate to
earh other -- for example, nutrition studies. Nutritionists are



working on various aspects of this at perhaps a dozen Institu-
tions. The national Sea Grant office is encouraging conscious
cossnunicat ion and coordination among them.

CorrInunications within a s ing ie university are not always
the best. Only two weeks ago the national Sea Grant office
received a letter from a scientist asking for information about
Sea Grant -- although his university has had a Sea Grant program
for three years, right ln his own department!

hasten to add that I am not pointing a special finger of
blame at the universit'les, We all have our prob'lems In this
area, as you are well aware. But it is an area that requires
v I g 1 I ance and imag ina t i on.

Finally, Involvement with user ccemunities is most Important,
indeed critical. This ties in closely with NOAA's overall inter-
ests 'in assisting industry and with the forthcoming advisory
serv1ce. Within Sea Grant the flow of task requirements from
industry to university needs improvement; there are stll I too
many proposals that fai I to relate the Interest of the scientist
or engineer to the genuine needs of the marine community. The
time and effort might better be spent on more productive proposals.

Those are a few criticisms, a few words of caution. They
are not intended to be adverse criticisms of the overall Job you
are doing. Sea Grant is one of the most stimulating, craft Ive
and, we think, productive efforts that the federal science
structure encompasses. We are very proud of the qual ity of our
Sea Grant participants and of the vigor and intel'I igence with
which you carry out your scienre and publ Ic service respons I-
bil i ties. 1 am conf ident that you wi1 I cont1nue In the splendid
tradition that you have begun, and 1 congratulate you on your
achievements.



Sea Water � Sohrent for Reaction

Robert IylacVicar

Oregon State University

Scholars of higher education believe that the record of
United States history wi I 1 show two s ignif i cant social contri-
butions to the field of higher education. Dne of these is the
cormnunity college; the other, the Land Grant state university.

Originating in Scotland during the fate 18th Century, the
latter contribution resul ted from a growing concern for broader
and more practica I education, especial iy for what the ttorri1 I
Act of 1862 cal led "the industrial classes." Within two decades
after passage of this act, almost every state in the union had
created a practically oriented institution of higher education.
The newly developed professIon of engineering found a natural
site for formal preparation In these institutions, and the
Scottish progenitors of the movement placed high priority on
agricul ture as well. Indeed, the language of the HorrII I Act
'lent itself to the issue by requiring instruction in "agricul-
ture and the mechanic arts."

From the early days of the Land Grant colleges, the tradi-
tion of providing practical information to farmers and to others
Involved In agricultural enterprises was part of the developing
programs. Farmers, institutes and similar activities that had
occurred earlier naturaliy become attached to the newly develop"
ing schools and colieges of agriculture in the Land Grant
institutions.

Agricultural scholars and scientists realized that the
importation of scientific Information from Europe was not
necessarily applicable to the development of agriculture on
the American continent. lienee, In the late 1880's the federal
Congress took a second step in creating the complex that is
now the Land Grant College System; legislation was passed to
provide support to several states for agricultural research--
again, particularly aimed at the solution of practical prob-
lems. Thus, a second leg was attached to the platform from
which advice, counsel and assIstance could be provided to
users of scientific and technical information. Thirty years
later the third Ieg of the platform was affixed by creation
of the Cooperative Extension Service. This entity is a unique
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government institution, combining state, federal and local
support and management in a comprehensive enterprise that places
a local representative in each county and parish of the United
States.

Careful students of agricultural enterprise In the United
States attribute the enormous increases in productivity-per-
man, which occurred during the late 19th and early 20th Centuries,
to the combination of American industrial capability and the
Land Grant College S ystem. The development of mechanized farm-
ing also flowed perhaps as much from research and studies in
the schools and colleges of agriculture and in their associated
agricultural experimental stations as it did from American
industry itself. Indeed, a partnership evolved in which the
university and the farm-related fndustry shared research and
development that expanded the capability of producer and procerssor
to make more effective use of advancing technology as It was
evolving.

Therefore, wfth the increased concern about the marine
environment fn the 1950's and 60's, the pattern that had been
previously developed became the subject of discussion. Dr.
Athelstan Spilhaus, using the analogy of a federal "Land Grant,"
began to talk about a federal "Sea Grant" that would create
analogous institutions with federal, state and local support,
These institutions would serve the needs of those concerned
about the marine environment, its protection and fuli utiliza-
tion. Federal legislation created the Sea Grant program in the
mid-60's, and we are here today to testify to the extraordinarily
rapid development of an addItfonal complement to the federal-
state relationships that have characterized this aspect of
American higher education. Not all institutions Involved in the
Sea Grant program are of the Land Grant family. Of the first
four formally designated Sea Grant colleges, one has no tradi-
tional Land Grant affiliation. Nonetheless, the pattern of
the Land Grant program has continued in a new setting. Resident
instruction at the undergraduate and graduate levels is combined
with research and public service; and the transfer of new know-
ledge and technology to the user, particularly the small entre-
preneur, is emphasized.

One might ask what are the future impllcatlons of this
rapidly developing new agency for both the university and the
more effective use of our marfne resources.

Certainly one of the things that has been characteristic
at Oregon State Unlversfty and, I suspect, true elsewhere Is
that salt water of the sea has become a "universal solvent."
Sea water has dissolved some of the traditional barriers that
have hampered research and the utilization of research
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information in traditional non-Land Grant Institutions as well
as in those segments of Land Grant institutions that have not
been directly involved in agriculture and home economics pro-
grams of research and extension. Problems of the marine envi-
ronment are complex, and almost every one of them requires a
team of experts to extract useful information and to appropri-
ately utilize it. At Oregon State University the Sea Grant
program has created a series of team efforts that would not
have taken place without stimulation from new resources that
became available and from demands of the problem being studied.

fn our case, team effort has gone beyond the boundarIes
of the university to include cooperation with two comsunity
colleges located In seacoast regions and with the neighboring
University of Oregon, which houses the only tate-supported
Iaw school. Teams provide Instruction at the community college
In technical fields related to the marine environment, and the
sister university is strengthened in its capabilities to pro-
vide instruction and to do research in the field of maritime
law and other re'lated legal aspects that are critical to the
fullest utilization of our marine resources.

One additional aspect that has become obvious at Oregon
State University and, I believe, can be observed elsewhere Is
the growing realization that, although we have Iong recognized
the team effort frequently required by applied research to
achieve prompt and satisfactory resolutIons of problems, the
same approach must now be empIoyed In seeking the answers to
a more fundamental, basic question. The "lone-wolf" research
scientist is no longer really capable of understanding many
complex problems. The instrumentation that he must use is
beyond his capability of setting up and monitoring. Analysis
of the mass of data required is something accomplished satis-
factorily only with the assistance of statisticians and com-
puter experts. All we now know about research on complex
problems of the marine environment suggest that the basic
fundamentai research, so critical to the continued viability
of our practical research and development, must also be done
by teams of individuals working together to permit the fullest
understanding of the phenomena.

Just as salt water has become a solvent to erase some of
the departmental and dlscipilnary barriers in the f ie'ld of
research, so has it also became a means of bringing closer
together various aspects of publ ic service and continuing edu-
cation. The problems of the marine environment are so complex
that it Is not as feasible to achieve a scientific specIal I-
zation comparable to that developed In the field of agriculture
for nearly a century. It Is recessary for the marine extension
agent to be more of a general ist, and it is necessary for htm
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to be able to contact on the home campus a wide spectrum of
basic and applied scientists and engineers who can deal with
specific problems when they arise, Perhaps over a long period
of time the same degree of special ization that characterized
the agricultural extensIon aspects of the I;ooperatfve Extension
program wf I I develop, but i doubt It. I bel leve the comp'lexlty
of the marfne situation and the rapidly developing, changing
economic sftuation will continue to require a generalist at
the Interface between the university and the user of informa-
tion. This generalist needs to be more adept and skillful than
h Is agricultural counterparts in marshaling the total university
resources in the presentation of alternatives, in the develop-
ment of public policy and In alf other ways relating to the
fuller and more adequate ut 11 Ization of marine resources . At
the same time he must achieve a satisfactory protection against
misuse.

The medieval alchemist sought the philosopher stone that
would turn lead into gold and the universal solvent. He was,
of course, unable to achieve either of these obJectives; and,
tnterestfngly enough, apparently he never stopped to ask what
kind of container would hold the universal solvent when he
found it. However, as president of a ma]or Sea Grant unlverslty,
I think I have found a universal solvent to erase some of the
artificial barriers within my institution -- it ls a 3.5 per
cent solution of salt fn water.
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Total Utilization Concepts in Fish Processing

George hh. Pigott

University of Washington

The food industry, largest In the world and the snst impor-
tant to mankInd, has been the last to modernize. Often history
and tradition, rather than efficiency, have been the driving forces
behind growth. Unfortunately, management fn our busfness of
harvesting, processing and rsarketlng seafoods has probably been
the worst offender in not effectfvely util'fzfng available tech-
nology. On the other hand, scientists and engineers corrsnonly
orient research and development praJects toward fragmented parts
of a process rather than efficiently Integrate new appl'fcatlons
of basic principles into an entire pracess.

The seafood industry must rapidly reorient efforts to suppart
the accelerated requirements for mass productfon of wholesome
fabricated faods. At the same time It must help ta maintain and to
Improve the envfronmental factors often overlooked by an Industry
that discharges part of its raw materials as waste.

Many phases of our "now" industry are not compatlb'le wfth
the requirements of taday's world and, more partilcufarly, tomor-
row's future. Mhat Is the "now" industryt It fs an Industry
that sees the maJorfty of its world catch �0 mill Ion metric tons!
reduced to low-grade animal feed or returned to the sea as a
was te and poi lutant. The "naw" fndustry allows this practice to
continue despite an ever-expanding, protefn-hungry world that
needs the nut rftional campanents contained ln these solid and
saluble wastes. In many countries, our awn fn particular, Industry
is under tremendous pressures fram regulatory agencies that decree
"no wastes" as a goal-

The much-maligned scientists and engineers, blamed by many
self-prorlaimed environmental experts for creating wastes, lnef-
ficlencfes and po'llutlon, are the only ones who can solve these
problems. He must take a systems approach look at the entire
industry -- nat the gold-plated systerss engineering developed by
the aerospace Industry, but a caosson sense anatysfs of our indus-
try and of the processing technfques from harvesting raw materials
to marketing finished products.
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Harvesting fisheries products can be divided Into two,broad
classifications, those that Involve catching large masses in a
single effort and those that conrern catchinq or harvesting indi-
vidual specimens. Mass catrhing ordinarily requires expensive and
sophisticated equipment as compared to catching individuals.
lienee, mass catching techniques, particularly when appl ied to
high seas fisheries, are limited to countries that can afford the
expensive vessels and gear required, On the other hand, many
fisheries do not adopt mass catching techniques since the fish
are not concentrated in accessible locations. Processing and
marketing are certainly related to the harvesting manner. Hass
catchIng necessitates large-scale processing operations and many
times limits preservation methods. For example, the only avail-
able economic technique for handling large tonnages of fish such
as anchovy, menhaden and herring without undue loss from spoilage
Is redur.ing to meal and oil for animal feed. The best potential
improvement of these "industrial" fish processing methods is to
upgrade technology so that the product will be an acceptable con-
centrated protein for human food supplements.

Procedures for preserving these large amounts of raw material
in more desirable forms are not currently available, nor does the
Imnediate future promise to upgrade more than a small portion of
the total world catch of industria'I fish. Even marketing highly
desirable seasonal fish such as salmon ts often restricted by
the gluts of raw material available during a small portion of the
year. Although market demand and profit are often greater for
frozen salmon, much of the pack must continue to be canned due to
unavailable freezing facilities. By unavailable I mean an unfa-
vorable balance between capital Investment and profIt, not una-
vailablee market far Il it les .

Yo overcome these problems, we see companies that handle
seasonal fish make extensive efforts to diversify into other
fisheries in order to justify rapital investment. This means that
differing types and quantities of waste will become an Increasing
problem to the processor.

Companies that process and market seafoods caught in small
quantities sometimes face the problem of labor costs being more
Important than capital investment, particularly in the United
States, Unfortunately for the consuming public, many of the most
salable and desirable products such as prawns, crabs, oysters,
clams, trawl-caught and many line-caught fish are in this category .
These products, under pressures of dwindling resources, will be
coamercially farmed In the near future, thus creating other spe-
cific local ized waste disposal problems. What is the solution to
this d I I easna1

Under Sea Grant at the University of Washington, we have tried
to Implement a practical research and development program that Is
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attempting to relieve several facets of our Industry that need
immediate help. From the small processor with extremely variable
production rates to the large processor with greater loads of
varying raw materiel s, from Industrial and edible fish to shell-
fish, sometimes In the same plant at the same time, a cor!saon prob-
lem of waste disposal and of pol luting effluents plagues the
industry.

Thus, in the TUC  Total Util Ization Concept! program we are
trying to achieve the following:

l. Close the processing cycle in all fish or shell-
fish operations so that water acceptable for reuse
or return to the environment will replace the
current effluent that contains not only high
pollution loads but also valuab'le by-products.

2. Develop practical aqueous extraction techniques
that greatly reduce capital investment and oper-
ating cost of processing industrial fish or fish
waste into concentrated proteins for humans or
animals.

3. Develop a process for producing high qua'iity,
functional proteins from edible fish or fish
waste.

4. Coordinate our program with an Industrial pro-
prietary process for extracting valuable chemical
products from shellfish waste.

This is a big order. Where do we stand today, and where are
we going tomorrowg

Figure I shows a flow sheet of our brine-acid process, In
which protein is extracted from whole fish or firsh waste. This
work has been described In a Ph.D. thesis [Chung-ling Chu. Total
Util lsatloo of Mat*  Merits I s !trode t s Ay es! by M tbod of Srl e-
Ac Id Extract ion. 1971. Ph. D. Thes I s, Un I vers i ty of Washington] .
Although this aqueous extraction process has many advantages, there
remains a problem of high fat content in the final product. High
fat causes p roduct instability through rancidity and nutritional
loss through destruction of essential amino acids. Our current
research ln this area concentrates on determining how residual
fats are bound to proteins. Although the high fat content I imlts
the present product from the aqueous extraction to an animal feed
supplement, our present research should result in techniques of
breaking the protein-lipid complex so that the concentrated pro-
tein will meet the requirements for a human food supplement.
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A modi fied enzymatic hydrolysis technique, shown In Figure 2,
was reported at the Hay 1972 National Institute of Food Technologies
meeting And shows good promise for produc'ing relatively Inexpen-
sive functional proteins from fish.

Current research In this area 'is directed toward rennvlng or
reducing the high sa'It content caused by controlling pH during
hydrolysis and subsequent acid neutralization. 01trafiltration,
Sephadex-molecular exclusion chromatography and sl i ght al terat fons
in enzyme systems and In hydrolysis control methods bring the
greatest promise for final Izing this technique into a cosmmrcially
viable process.

Since a large portion of the waste from fish plants fs shell-
fish, no program attempting to develop techn'iques appl'icable to
the entire industry is complete without considering shellfish
waste. In conjunction with Food Chemical 6 Research Laboratories,
Inc. In Seattle, Washington, we are studying techniques of further
processing the protein recovered from the proprietary chitin proc-
ess. The general schesmtlc for the process, sh~n In Figure 3,
consists of 1! grinding the shellfish waste; 2! extracting prate'in
 from 25-40 per cent! with sodium hydroxide; 3! removing calcium
salts with a hydrochloric acid treatment that results In insoluble
chitin and a calcium chloride brine; 4! deacetylating the chitin
with sodium hydroxide, thus yielding sodium acetate and the final
product, chltosan.

Through a Sea Grant-supported program, ch'Itin and chftosan
are available to anyone Interested In research applications
directed tmvard the utIl ization of chitin or chitosan, Informa-
tion on obtaining samples of these products may be obtained from
the Oceanograph'ic Institute of Washington, 312 First Avenue North,
Seattle, Washington 98109.

We are excited about this cooperative venture since it repre-
sents a pioneering effort in the field of government, university
and private research involving a proprietary process. We feel
that, by expanding the applications and uses of shellfish by-
products, both Industry as a whole and the company that has spent
much money In developing the process will benefit.

A major part of the University of Washington program 'is the
processing of effluents from the above processes. Serious limita-
tions on water supply and stringent desmnds on effluent control
are giving new Impetus to this total util IzatIon concept. This
concept Involves recovering usab'Ie products from solid or liquid
wastes with a closed-loop operation that allows reuse of the
extracted water. Liquid effluents from the various processes
have been collected and analyzed for different components. For
example, Figure 4 shows the general analysis of the four effluent
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streams from the brine-effluent process  Figure I!, Protelnaceous
components are recovered by precipitation  with hexametaphosphate!,
and fat is separated by centrifugation. Thts leaves the effluent
free of salable by-products but heavily laden with nonproteln
nitrogen and other organic pollutants. Reduct Ion of the chemical
and biological oxygen demands caused by these mater'lais is accom-
pl ished by various combinat'ions of coagulation and fiocculation,
ultraf 1 ltratIon techniques, biological trickling filters, Ion
exchange and activated carbon adsorption-

The present status of our work indicates that, depending upon
the effluent, these techniques can be sequenced in such a manner
as to economically reduce BOD and COD wel I within the I imlts pre-
scribed by regulatory agencies.

In the laboratory and pilot plant at the Unlvers I ty of
Washington, we are making good progress toward total utilization
of marine food resources. Qe hope that this work will not only
be appl icable to present conmmrcial operations but wl I I also
stimulate others to drop the word "waste" from theIr vocabuiary
and to think of these portions of the fish processing sequence
as secondary raw materials.

Future requirements will not allow dispose I of products to
adverse'iy affect environmental conditions. Let us therefore
develop, through applied research and development programs, the
procedures for "closing the loop" In anticipation of regulations
rather than as a result of legIslattve pressures.
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The Mardela Aquaculture Repert

V. f., Giannini

hhardefa Corporation

Over the last eight months, Mardela Corporation has conducted
12 aquaculture workshops, supported through the University of
Hawaif Sea Grant Program, across the United States on behalf of
the National Ocean ic and Atmospheric Administration. The objective
of these workshops was to fdentify research priorities in order
to move aquaculture from the laboratory to consnercially viable
operations at the earliest possible date. The program scope was
limited to marine and brackish water species with commercial poten-
tfal ln the United St'ates.

The workshops were attended by approximately 180 representa-
tives of universities, private companies, HHFS and other federal,
state and local entities. Participants included economists, law-
yers and other nontechnical persons as well as technical authorities.

Prior to each meeting, participants were asked to complete
detailed questionnaires on research priorities and to prepare work
statements for programs that they felt should receive priority
attention. In addition, several pos ition papers and letters
amplifying individual opinions pertinent to the overall objective
were submitted.

At the meetings each participant completed a feasibility
evaluation sheet to delfneate his position on the present state
of various aquacultural facets in his specialty area. This com-
pilation was intended to complement the research priority ques-
tionnaire by deffning our accomplishments today and contrasting
them with our future needs.

It should be noted that these statlstlcal summaries are an
approximation and should not be rlgldly interpreted. They do not,
for instance, take into account differences among subspecies or
regions and are not weighted according to indfvidual respondent's
qualificatfons. The data compiled are, nonetheless, extremely
valuable and will be extensively analyzed,

The meetings were conducted according to a structured agenda.
At the outset each participant was given the floor for approximateiy



10 uninterrupted minutes to present his "testimony" on the obsta-
cles, prioritfes and plan for action required In the field. After
the individual presentations, the chair conducted ad hoc discus-
sions of specific subject areas pertinent to the group and region,
ranging from reproduction technology and disease to legal and
pollution problems.

In addition to accomplishing the overall objective, we believe
that the workshop program had two beneficial side effects:  a! kOAA
acquired detailed information on Individual feelings underlying
field requirements;  b! the participants had a forum in which to
express their views directly to kOAA management.

At the end of September, we presented our findings to kOAA
top management, including Dr. White. We are currently compfling
the vast amount of data recefved Into a final report, whfch will
be distributed to all participants.
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Coast Guard: New Research Opportunities

Dr. Charles C. Bates

Office of Research and Development
U. S, Coast Guard

On September 22, 1972, the U. S. Department of Transportation
 DOT! announced a "University Ifesearch Program" at a day-long
conference in Washington, D, C. Funded at the j4 ml I I fon level
this year, the program fs designed to increase the involvement
of the nation 's un ivers it les ln solvfng Intermediate and long
range transportation problems. Some important objectives of this
program are;

To stimulate relevant high-quality and innovative
transportation research at universities for the
creation of new concepts, techniques and know-
ledge; to develop high'ly skilled professionals in
transportation.

To increase university effect Iveness ln helping to
solve local, state and nattonal transportation
problems.

To encourage the modern use of analysis, of pfan"
ning and management, of new technology and of
professional]y trained people by state and local
transportation agencies.

To stimulate Industry and state and local agency
sponsorship of university-based transportation
research.

To assess the demand for professional manpower
in transportation; to project future trafnfng
requirements.

Contracts will be awarded on a competitive basis to educa-
tlona'I institutions that qualffy according to professional merit
and relevance of the proposed research and to qualifications of
the investigators. A detailed program description Including
objectives, generfc areas of interest and procedures for preparing
proposals wiil be made available upon request by the Office of
University Program  TST-4!, U. S. Department of Transportation,
'Washington, D. C. 20590.



Contracts awarded under this program will provIde for:

major research activities involving critical-sized
interdlsc ipi inary teams,

Research on specific projects.

Innovative research by Individual faculty members.

University-based seminars for industry and state
and local governments.

Proposa/s received for this program wi I I be evaluated com-
petitively within theilr camen categories twice a year. The first
closing date for receiving proposals is December I, 1972; second
closing date is Harch I, 1973.

This program Is coordinated with those of other agencies
wIthin and withouC the Department. For example, the program will
match those of the Iiational Science Foundation, particularly the
Research Applied Co National Heeds  RAHII! program. Program of
University Research is strictly devoted Co transportation research
and complements research activities of the DOT operating adminis-
trations and general interest programs. In a sense, the new
program can act as a halfway house for the broad exploratory
application-oriented research of RAHM and the specific modal
research In the DOT . This may also be regarded as a trade-off
opportunity between the two federal agencies.

The second university research program described on
September 22, 1972, was that of the United States Coast Guard,
the agency handling marine transportation for the DOT. This con-
tract research program with universities is designed to provide
an opportunity for faculty members and students to become thor-
oughly familiar with the technical challenges facing the Coast
Guard, to assist in solving those challenges by a direct technical
approach or by supporting research and to serve as catalytic
agents for creating new ideas, approaches and manpower for man' s
safe, economic, efficient use of the oceans and other navigable
waters.

The Coast Guard Is particularly interes ted in receiving pro-
posals for applied research In the following Interest areas:
search and rescue, aids to navigation, recreatIonal boating safety,
merchant marine safety, port security, marine environmental pro-
tection, domestic ice navigation, polar operations and marine law
enforcement. Ilowever, as in the case of the DOT University
Research Program, available funding will be relatively modest for
the Ismedlate future.
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A 20-page brochure describing the Coast Guard's university
research program can be obtained by contacting one of the
fo1 I owing;

Off/ce of Research and Development  GDS/62!
U. S. Coast Guard Headquarters
400 Seventh Street, S. W.
Washington, D, C. 20590
 Telephone 202/426-1037 or 1038!

Commanding 0f f leer
U. S. Coast Guard Research and Development Center
Avery Point
Groton, Connecticut 06340
 Telephone 203/445-8501 or 8502!

In sussnary, university researchers interested in working in
marine transportation and related technologies may wish to fami I-
Iarize themselves with these two new, although modest, govern-
mental research programs. The programs are specifically directed
toward utilizing the academic community as a pa rtner in the con-
tinuous effort to achieve man's goal of an ever-Improving trans-
portation system.
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Concepts and Ways of' Assessing Accomplisbmersts

Virgil Norton

University of Rhode Island

In attempting to evaluate effectiveness of Sea Grant projects
we run into some particularly difficult problems. These, in large
part, relate to the. wide diversity of Sea Grant projects and pro-
grams. The problems range from hardware development to education
programs and advisory services.

Thus, with a superficial examination, It might be quite dif-
tic it te determine the t ed ct. te eeet ete.

Sea Grant programs are further compl i cated, however, because
of various funding sources. Itic cannot forget that In addItion to
federal Sea Grant funds there are matching state funds and di rect
uni vers i ty contributions invol ved ln Sea Grant programs and pro-
jects. Therefore, the payoff at each level must be appropriately
considered.

Considering that at any of these levels -- i.e., federal,
state or university -- there are many other uses of these funds,
it is not surprising that we are asked to Justify our projects and
programs in terms of output or benefits and relative costs.

If we have confidence In what we are doing, we should be not
only willing but also anxious to provide "appropriate evaluations."
The words "appropriate evaluations" are in quotes because, to me,
the real question is not whether Sea Grant projects or programs
should be evaluated but what evaluation techniques are appropriate.
I believe Sea Grant projects, as weil as other activities under-
taken with funds from federa I, state or university levels, should
be evaluated. The primary problem, however, is finding the appro-
priate techniques.

Ho one technique can provide the necessary information for
evaluating projects at ali levels. However, evaluations at all
levels have one cossson characteristic -- with more meaningful
quantitative and qualitative information comes better evaluation.

There is a necessary pre liminary step to developing appro-
priate techniques, This ls specific identification of goals or
objectives toward which we want to strive with our Sea Grant



program. It seems to me that each level of funding -- federal,
state, university -- must have a specified goal  s! or set of objec-
tives.

At the federal level these objectives must surely relate to
the wording of the biii that established the Sea Grant program,
but this is not specific enough, Through the Office of Management
and Budget  OMB!, the Department of ConNmrce, NOAA, and the Sea
Grant office  hopefully! in cooperation with Sea Grant universities,
the federal government must more clearly identify the accompllsh-
nmnts of the Sea Grant program on a national basis.

Only when national goals of the Sea Grant program are clear'Iy
defined is it possible to discuss more than a general approach to
neasurement techniques. Certainly, no university should be
expected to try to guess the goals of the National Sea Grant pro-
gram

Until we clearly specify these goals and determine our pro-
gress by appropriate techn Iques to measure benefits and costs
 keeping in mind that benefits and costs are not measured solely
in dollars!, I be lieve that we are going to have more and more
difficulty competing with other demands for federal dollars at the
OMB, congressional or presidential level.

Beyond the specification of goals, things are still not easy.
We recognize the difficult, and in some cases almost impossible,
task of nmasuring -- especially in dollars and cents -- either all
costs or al I benefits associ ated with a given Sea Grant project or
p rog ram.

Hcwever, although the job may seem almost impossible, many
government agencies and activities are increasingly evaluated on
this basis. Considerable effort in many agencies Is devoted spe-
ci fica'I ly to determining how to measure benefits and costs. Thus,
i f we simply say at this point that It Is not possible to smasure
benefits or costs of our Sea Grant programs, we are going to be
at a disadvantage in a few years when competing for money against
programs and projects in wh ich considerable effort has been made
to determine appropriate benefit and cos t smasures .

For this reason, I think it is critical that individual Sea
Grant universities do not take a light-handed approach with lnfor-
mat!on provided to the Sea Grant office.

As an example, If we are developing sand and grave I mining
possibilities, we should be prepared to evaluate the environmental
costs of our projects. In addition, we should lead the way In
establishing the Institutional frasmwork through which sand and
gravel companies will pay the costs to those affected by increased
beach erosion or loss of fisheries,



We should ask ourselves: what are the real benefits of geared
research in a commercial fishery that Is already overfishedf What
is the appropriate seasured output of an educational program or
advisory servlce7 Is it the number of students trained or the
number of people contacted through the advisory serviceT Maybe a
clue to these questions Is another query: what benefits would
result if we were dealing with another type of program but stii I
needing to turn out a few hundred nuclear phys icists or aeronau-
t i ca I eng inee rs 2

This problem, to me, implies e need to identify where our
students are expected to go, what their general type of output wi1 1
be and, more specifically, how this output should be calculated
as a program benefit ~

One further point that we at the university level must recog-
nize is the importance of identifying the regIonal aims of our
projects. Otherwise, the evaluation approach wii I become weighted
too heavi 'Iy tabard the net tonal level. We and those at the federal
level must recognize the legitilmacy of regional or state goals and
objectives as long as state matching funds are involved. These
state or regional goals mirght be economic development, preserva-
tion of public areas along the coast or attempts to redistribute
income regionally by providing more opportunities for low income
fami I ies to experience marine recreation.

Recognizing that we must consider benefits and costs at fed-
eral and state leve is and that it is extremely difficult to quen-
t i fy many of these benefits and costs, we must search for approaches
that will al low us to move In the right direction.

Something we should al I be aware of is the Water Resources
Councf I Proposal for evaluating federal water and related land pro-
jects,l which recognizes the following points:

1. Contributions at the federai and regional  or
state! levels are important.

2. Many benefits or costs cannot be specified in
money terms. The proposal provides four accounts
of national, regional, environsmntal and social
efficiency or development.

The envi ronnmntai and social accounts provide for some very
desirable considerations. Let me give you an example.

I Federal ~Re 1eter. Pot. 36, g mher 245, Part 11. 12eehihgto
D. C., December 21, 1971 ~



Over the past few years there has been substantial effort in
evaluating recreational experiences. Through analysis of travel
expenditures and certain other associate expenses, techniques have
been developed to identi fy individual wii iingness to pay for recrea-
tional faci I ities. By this technique some researchers have shown
that is is possible to estimate the demand curve for a "product"
such as sport fishing where a market price does not even exist.
From this estimated curve, researchers can identi fy what economists
might cail consumer surplus, which i s simply an indication of how
much individuals are wl I ling to pay for sport fishing experiences.
This amount can run into mi I lions of dollars for certain sport
fish resources.

Just as important, however, is another finding by research in
this area. The value of a sport fishery resource that can be
measured is not solely the value associated wi th the users  present
sport fishermen!. There are certain individuals who, although
they do not use this f ishing resource now for reasons, such as
lack of income or time, would be wi 1 I ing to pay a smai I amount to
preserve that resource. This is tersmd option value.

For example, I may not fish for striped bass along the coast
of Rhode Island right now, However, since I hope that I wil 1 have
more time next year, I am wit ling to pay the few dollars to help
preserve the fish and my fishing option for next year. This option
value of nonusers can then be added to the value determined by the
demand curve for users.

There is a third value that is termed preservation value.
ThIs value is represented by people who never intend to use a par-
ticular resource. There may be some individuals  for example,
members of the Sierra Club living in Hew York City! who never intend
to fish for striped bass or to look at Hell� 's Canyon but, in fact,
gain some value or satisfaction in knaving that these resources
exist. Therefore, they are wi1 ling to pay to maintain the resources
 i,e., by helping to finance court cases against developing some
of these natural areas!. Clearly this attitude does exist wi th
many people because membership in organizations such as the Sierra
Club is increas ing.

As another example, what is the true value of a cosmerciaI
fisheryT It is fairly easy to calculate the value of fish caught
by the Point Judi th fleet, to ident i fy contributions to national
economic development by improvements in thi s fleet and to recognize
losses to national economic development I f this fleet declines.
It Is certainly possible to Identify through input-output analysis
the contributions to regional Income and employment. But there
are other considerations that we do not want to overlook, and the
Hater Resources Council Proposal may give us some hints. To me,
the proposal certainly allows inclusion of quantitative or quatl-
tat I ve measures such as the value, beyond the generated income and



employment, of the existence of the Point Judith corrlrrerci al fishing
fleet in the sense of maintaining a smal I coastai port environment
 I.e,, the social account!. Herr do I evaluate the fact that, when
someone comes to Rhode Island to visi t me, one of the more interest-
ing sights I can show him is the Point Judith port  i.e., the
environmental account! and vessels coming in, unloading, etc.2 How
do you evaluate the fact that these ports are aesthetically desir-
able, as indicated by the numerous paintings of such port scenes2

I am not suggesting that there is now a readi ly available,
appropriate technique to quantify this type of benefit. I do sug-
gest, however, that these benefits be considered along with favor-
able economic developrrent measures resulting from a Sea Grant
project that contributes to the maintenance or enhancement of such
a fishing fleet and port.

Thus, I propose that Sea Grant establ ish an intensive short-
term project to evaluate the Water Resources Counci I Proposal and
to speci fy a research program for improving evaluation techniques.

The project should be conducted by an interdiscipl inary team
that represents the Office of Sea Grant and Sea Grant universities.
The speci fic charges of this group would be:

1. To evaluate the Water Resources Corrmrlttee proposals
and to determine their applicability to Sea Grant
projects.

2. To identi fy quantitative and qualitative measures
of payoff and of benef i ts f rom Sea Grant p rojects
that would be acceptable to al I universities and to
the federal government.

This is not to suggest that we should ail have the same pro-
ject goals or objectives and thus the same measures of benef1 ts.
Rather, this proposal would al low the identification of areas where
corrnron measures are appropriate and would al low research directions
aimed at Improving these rrmasures. In turn, these a'I lowances wl I I
promote the concept that, i f we develop more universal measures of
benefits, the sum of these benefits will be greater when they are
al I added together by the Sea Grant office,
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Information Needs for Fetftsrai Decision-Making

Nancy Richards

United States Department of Commerce

It is a pleasure to be here and to discuss a topic with
which I have interest. The title suggests a broad treatment of
federal decision-making, but I am going to concentrate on one
aspect of the decis ion process. The federal budget is the part
I am most Involved in, and it is most central to questions of
eva 1ua t I on and asses smen t.

In the past the budget process has been seen as a competi-
tion for scarce addi tiona1 federal dol tars -- a question of
which deserving programs wi1 I receive the resources to expand.
Due to uncontrol lable increases In the federal budget and to a
prol i ferat ion of programs competing for funds, the s ituat ion has
changed, We now have to look at the process as a competition
for continuing as well as For additional resources. tto longer a
choice between good and bad programs, decision-makers must
select from good and better programs,

The administration's attitude on the budget has been made
abundantly clear, President tilxon and his top advisors have
stated on several occasions that further tax increases are un-
acceptable. Moreover, he has urged the Congress to enact a
$250 billion limitation of federal spending. We have every
indication that the fiscai 1974 budget requests submitted to the
President will receive a more searching review by the Office of
Management and Budget  OMB! than ever before.

The budget process thus imposes compelling requirements for
evaluating programs, The first is simply one of accountability,
reporting to the Department head, the President and Congress on
the responsible use of funds from the public treasury. The
second is one of justification for continuing or expanding pro-
grams by showing the accomplishment of past objectives and the
resulting benefits.

The federal budget cycle begins each year in mid-January
with the President in transmission to Congress of the annual
budget request and ot the budget message to the nation. The
estimates cover the fiscal year beginning the following July,
ttowever, preparation of the proposed budget actually begins
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almost one year earl ier. At that time heads of agencies 1 ike
Dr. Whi te for NOAA ask thei r program managers to draw up ini tia1
plans for the budget year.

These plans are summarized and submi tted as a preview esti-
mate In the spring. There is an informal dialogue within the
Administration on the general shape of the budget under consid-
eration. The Cabinet secretaries communicate their Initial pro-
gram requirements, and the President provides preliminary guid-
ance on the overall budget level.

The result of this dialogue is usually guidance of a very
general nature, with I it tie resulting impact on the preparation
of individual budget estimates. The estimates are formally pre-
sented to the Cabinet secretary for his review in July, 12
months before the period covered.

At the Cabinet level and within agencies the requests are
subjected to a number of informal reviews and to more formal
policy discussions. After a series of decisions and appeals,
the budget estimates become the formal request of the Secretary
to the President for his programs.

Agencies revise their requests and supporting documentation
to ref 1 ect Secretarial decis ions and submit them to the OMB in
mid-September. The 0MB imposes a number of formal requirements
on the preparation of budget estimates, With emphasis, chang-
ing the concept of planning, programming, budgeting and spending
has come and gone in the time that I have worked in Washington.
However, the emphasis on relating future requests to past accom-
plishments has remained. Instructions cali for identification
and analysis of these important factors -- the national problem
to which the program Is directed; the magnitude of need; the
extent to which the cu rrent program is meeting that need; and
responsibility of the federal government in meeting the need.
In summing up the Commerce Department's performance on the f is-
ca I 1973 budget, and assistant director of OMB commented:

One of the things we have stressed in previous dis-
cussionss with the Department has been the need to
identify and quantify objectives and outputs of the
various programs. This is particularly important For
programs, such as MOAA, that have experienced con-
siderable Increases over the last few budgets ... A
reevaluation of performance criteria would help not
only to insure that programs are doing what is
desired, but also aid in the selection of Future
activities which will be consistent with stated
goals and obj ect ives ... These comments are I I lus-
trative of the kind of program evaluation we feel is



important, pa rt i cu I arly in te rms of i dent i fy ing
output from Federal investment.

The review conducted by OMB is stringent, based on a budget
ceiling established by the President. Here, scarcity of re-
sources to cover departmental requests becomes acute. After
hearings within the departments and within OH8, recommendations
are submitted to the President beginning in November. Inter-
action on the complex issues within the budget continues through
December before Presidential decisions are formally transmitted
to the Congress in January.

Congressional review of program and budget requests is more
pragmatic and in many ways more st ringent than those by the
administration. The mysteries of cost-benefit analysis and
other budgetary concepts were never very well received by Con-
gress. Legislators' questions tend to be blunt and plain but
equally difficult to answer � "What did you do with the money
we gave you last year7 How do we know you' ll be able to accom-
plish what you say you will with the funds you' re requesting?"
Congress is less interested in program philosophy than in plain
facts. Cormrrerce Department budget requests are heard by the
State, Justice and Commerce subconmrittees of the Appropriations
committees of the House and Senate. In the last Congress, John
Rooney of New York was head of the House Appropriations subcorarrlt-
tee, and John Pastore of Rhode Island was recently named to head
that Senate subcorrinittee.

An optimistic schedule would call for House hearings in
Harch and appeals to the Senate in April, with conference com-
mittee action completed by the end of June. Only a superhuman
effort appears to allow such a schedule to be followed. In
1972 the House allowance was reported Hay 15, and the Senate
completed floor action on the appeal June 15. Conference was
not held until October 10, and we are still awaiting final en-
actment of the i973 appropriations bill. In this, as in many
other years, we have been conducting reviews on budget requests
for next fiscal year without knowing what the program for the
current fiscal year will be. While NOAA programs have fared
well In the Senate, the House carries great weight in appropri-
ations matters. It is certainly much easier to obtain funds if
they are inc'Iuded within the initial allowance of the House,

Two facets of the budget process have been demonstrated
the annual review of al I programs; and the number of different
decision points within each annual cycle. Each requires hard
information on program accomp'Iishments.
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Turning speci f ical ly to Sea Grant, what kinds of questions
are raised about Sea Grant through these reviews7 What expecta-
tions have been raised 1n the minds of Congress and the publ ic2
What commitments has the Administration made for carrying out
this program7 Bob Abel initiated an internal evaluation process
wi th a 1 ist of quest ions which Sea Grant officials have had to
address in the past. They are excel lent examples, and I would
like to share some of them with you:

I. You found mineral deposits in state g but what
are the legal, economic, social and env1ronmental
Implications of mining them2 Is the state g tak-
ing action based on your studies7 Is there any
real possibility of mining those deposlts2 What
are you doing to get things moving2

2. Your lawyers did an analysis of state and federal
regulations affecting marsh developments and off-
shore lands for aquaculture, Who is using this
anaiysis7 Is legislation being changed2 Has the
state paid any attention7

3. You' ve invested hundreds of thousands of dollars
in modeling your coastal zone. Who uses the
mode17 Who asked you to do this7

4. Your advisory service people have been working
for three years. What results have they
achieved'7 Can you demonstrate that the economy
or sectors of the tax paying pbblic are any
better off as a result of their work7

5. What has this tremendous investment In aquacul-
ture actually produced in terms of economic
value7 What companies have applied your re-
search results7 Who is producing your animals
commercial ly7 Are they surviving7 Can you
produce f igures7

6. It appears that a good deal of what Sea Grant
1 s doing contributes to the object i ves of other
HOAA programs ~ How are these efforts coordi-
nated7 Is there any dupl icatlon7 How do the
different efforts complement or support each
othe r7

These questions were addressed primarl 'iy to individual projects.
But they need to be answered In the aggregate, on the national
scale, as well, Few of them call only for specific cost-benefit
ratios, Certainly we are looking for dollar values where they



are appl i cabl e and for quan t i f i ab ie outputs wherever poss i bi e,
But the principle thrust of the questions I s toward hard accom-
plishments presented In systematic, manner. The expectations of
the Congress have been very clearly expressed in the National
Sea Grant Act. The provisions of the act supply the basic
criteria by which Sea Grant activities must be judged. The
Declaration of Purpose provides that

-- marine resources ... consti tute a far reaching
and largely untapped asset of immense potential
signl flcance to the United States;

it is in the national interest of the United
States to develop the ski l led manpower ... and
the facii i ties and equipment necessary for
exploitation of these resources;

aquaculture and the gainful use of marine re-
sources can substantially benefit the United
States ... by providing greater economic
opportunities ...; the enjoyment and use of
our marine resources; new sources of food, and
new means for development of marine resources;

in view of the importance of achieving the
earliest possible Institution of significant
national activities related to the development
of marine resources, it is the purpose of this
title to provide for the establishment of a
program of Sea Grant Colleges.

It has been stated in numerous Administration documents
that the Act has three explicit objectives:

-- to accelerate training and education of
specialized manpower, especially ocean engi-
neers and technicians required by industry
and government;

to initiate and support applied research, in
predeveiopment stages, particularly related
to recovery and use of marine resources; and

to disseminate knowledge and information about
marine resource development to all interested
and concerned sectors of the nation through
extension and advisory services.

These provisions have been cited to show what specific de-
sires and objectives were expressed by the Congress and wha t
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results they therefore are expecting. While there are lang-term
impl ications in the program, there is also a sense of urgency
which calls for a fair level of resul ts in the short-term.
"Achieving the earliest possible institution of significant
national activities" does not indicate a willingness to wait a
decade for accomplishments.

There are two areas that are particularly critical in this
regard -- manpower training and advisory services. Much of the
motivation for the act came from a recognition of the lack of
skilled manpower. The first graduates could be expected within
two to six years depending on the level of education. But this
is a program that needs to be mnitored carefully to insure that
the proper mix of fields and that professional level is being
produced. Specific objectives and accomplishments supported by
statistics are called for. For the most part, Sea Grant has been
very responsive in this regard.

The advisory services provide the vital link between Sea
Grant universities and the ccemunity of users. Many of the
solutions to marine development problems are still in the re-
search stage. However, expectations are that a large body of
technical knowledge already exists that simply needs to be put
in the hands of indus try and local officials. Clear objectives
and systematic reporting of accomplishments are therefore looked
for from advisory services as wali as research efforts.

As mentioned earlier, the objectives of Sea Grant have been
reiterated by a number of administration bodies, including the
Council on Marine Resources and Engineering Development. These
statements identify the Executive Branch firmly with carrying
out the intent of the act, The Marine Council, NSF and now MOAA
have made further commitments ln setting policy for Sea Grant.

The need for programs to serve both national and regional
needs has been made a criterion for awarding Sea Grant funds .
Emphasis has been placed on pragmatic research programs with the
support required to carry them through to economic opportunity.
The coastal zone estuaries and the near-shore are identified as
the principle focus of Sea Grant activities. All of these com-
mitments present opportunities and requirements for evaluation.

One characteristic of the Sea Grant program seems to me to
make evaluation and assessment doubly important. That is the
commitment to continuity in individual programs, which has been
developed carefully by Sea Grant officials. Recognizing the
need for long-term development to produce many of the desired
results, they have made the commitment to fund continuing pro-
grams at Sea Grant institutions, especially those which have
been designated as colleges. However, this commitment only
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holds good If the activity at the institution maintains consis-
tently high quality, Dne of the bases for receiving the con-
t inued ! eve'I of funding necessary to deve'Iop Iong-range programs,
then, Is a clear record of past objectives achieved.

I hope that this discussion has demonstrated the general
framework in which an evaluation of Sea Grant activities needs
to take place. These are all areas in which Federal decislon-
makers look for hard answers.

given to means of aggregating and sum-
It is a measure of the success of Sea

individual accomp'Iishments Is too long
absorb.

Emphasis should be
marlzing these results.
Grant that a listing of
for a decision-maker to

If the accomplishments are Intermediate steps, provision
should be made to follow through and report on the Final result,
e.g., the establishment of commercial aquaculture. Finally, an
attempt should be made to relate accomplishment of past and
future objectives to specific levels of Sea Grant funding.
Evaluations conducted along these lines would provide answers to
the sorts of questions that Bob Abel identified.
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I would I 'Ike to close with some general observations about
how that evaluation might proceed. The first requirement is
for a concrete statement of the needs -- regional as well as
local -- that the programs seek to address. Second, objectives
need to be formulated in terms that lend themselves to evalua-
tIon. If benefits or outputs cannot be quantified, then an end
result can be identified with milestones against which to measure
progress. Third, accomplishments against these objectives need
to be reported.



But Soo Grant ls About People

William Q. Wick

Oregon State University

Those of us with agricultural college ties have recently found
time to read an indictment of the failure of the Land Grant collage
complex entitled Hard Tomatoes, Hard Timesl. Although I have
di ff icul ty agreeing with the boo~ks apparent thesis that Land Grant
is guilty of moving people off the farms so that corporate agri-
business could succeed them, some of the points about bigger,
better, more mechanized, more complete, more efficient farming may
support that position.

Since the title "Sea Grant" implies a kinship with Land Grant
and. since our discussion today seems to equate rampaging technol-
ogy with cost/benefit ratios, perhaps we should take heed that
Sea Grant is indeed about people. if not, I can visualize a sequel
to the above-mentioned book, in 30 years or so, with a title of
Frozen Albacore, Frozen Assets.

Sea Grant will succeed, despite our preoccupation with bigger
and better gadgets, more and faster production, Instant analysis
of all ocean parameters and comp'iex models of all flushing sys-
tems ... if we can develop a feeling among America's marine
resource users that they belong to the human race. Our main mis-
sion Is to work in the minds of men -- to improve their attitudes,
perspectives and talents so that they may better contribute to
their civic responsibilities, obtain a wiser understanding of the
resources upon which they depend, utilize these sea resources
more efficiently and productively and develop the knowledge and
leadership capabilities required to fulfill these roles.

Whatever benefits accrue from Sea Grant efforts depend pri-
mari ly on program phi losophy and concept. I f we at x university
espouse Sea Grant as a people-oriented program to develop under-
standing and use of America's marine resources, then we are

I Hard Tomatoes, Hard Times The Fai lure of the Land Grant
College Complex Agribusiness Accountabi I ity Project, 1972, ix plus
308 p. 1000 Wisconsin Ave., H.W., Washington, D. C.



ob1 iged to design the program to attack priority problems of x
state based on  I! the combined judgment of citizens, affiliated
government and the university and �! the potentials of x uni-
versity. Within this framework we can justi fy an emphasis in
bas i c and appi ied research, in training students in advisory edu-
cation or in a combination. Emphasis may change slightly from
year to year, according to revised needs, Senefits may be more
apparent once baseline data are gathered and implication of know-
ledge expands. This simply means that basic research is the
foundation of the Sea Grant program or of any other multidiscipli-
nary human and natural resource thrust.

Pragmatical ly it may be necessary to invent high profi le
emiss ions to give the il lusion of quantifiable results early in
a program's life. I prefer to do that rather than to permit a
promising program to die without maturing to the point of so'I id
accomplishment.

One of the best ways to develop action early in the program
and to set the stage for the Sea Grant program is by involving
many public-spirited citizens in marine problem identification
This step can include organization or aid in forming marine
special interest groups, as we 11 as participation in resource
planning with county and other local officials. These activities
are visible results of Sea Grant. After one of these planning
sessions, a marine rerreat ion leader said, "This was the first
time that any public body has asked for my advice and then used
it."

Let's get back to the game of cost-versus-benefit and how
it fits into a people-oriented Sea Grant program. To a nonecono-
mist the cost/benefit game is both exciting and scary. For every
dollar Sea Grant spends, ideally a dollar or more would be gained,
preferably in the same year. But the chances are that. a dollar
spent on a promising project may return $10 during the decade
rather than instantly. On the other hand, i f we pay the dollar
back IO years from nor, the chances are that it wi I I be worth
only 50 cents. I f not, can someone in this room explain the
federal debt to me? The point is that cost/benefit can be a
dangerous game or a usaf~i tool. I prefer something e'Ise.

The Oregon State University Sea Grant Har inc Advisory Pro-
gram has attempted to keep records of benefits to people since
Sea Grant began. We probably do this in a fumbl ing way, but
short-term and long-term patterns are emerging.

~ixa le x

1. We keep records of every nonfederal  private citizen,
industry, local or state government! contribution of cash,
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equipment, travel and tinm. During 1970 and 1971, total contri-
butions amounted to about $49,000. To support the Pacific Sea
Grant Advisory Program, about $20,000 in travel costs, subsistence
and time by ci tizens was gi ven in 1971-72 to help plan for marine
development on the Paci fic RIm. Are these costs or benefitsT
I' m not sure, but it is important to keep records. The benefit
to people may be in the opportunity to participate.

2. We provide news releases to major general trade and
technical publications and publish bulletins, fact sheets, bro-
chures, announcements, slide prograrss, television programs, etc.,
on the wide variety of subjects encompassing the OSU Sea Grant
Program. We tabulate hrsv many copies of bulletins are distributed
and how they are used. Film usage is monitored. One bulletin,
Crisis in Ore<ron Estuaries, has been reprinted up to a total of
25,000 copies, and quotations from it have been cited in regional,
national and international publications, Port conrniss ions have
used this bulletin as a teaching tool. When Crisis in ~0re on
Estuaries was firs t published, estuaries were figuratively unknown.
Hew laws have since been passed to protect Oregon estuaries, and
in September 1972, our Governor McCali rited estuaries as Oregon's
most precious natural resource. Did the bulletin and the hundreds
of educational slide programs presented by MAP staff nmmbers helpT

3. The marine science public educational program of MAP is
based at OSU's Marine Science Center, More than one million
visitors have used the public program since Sea Grant s tarted.
Some visitors cane to look and to be entertained; some school
children  about 15,000 per year! participated in progranmred les-
sons on marine science; others  about 1,500 honmmakers! have
learned how to pick crab, to peel shrimp and to fillet fish
through "hand-minded" learning sessions. Perhaps 25 elementary
and secondary schools in Oregon now have marine science elements
integrated into science, mathematics, art and other curricula.
Marine science projects were prepared in 4-II activities and are
being field tested in several states. Sunsser programs combining
sea science with marine art have cont ributed more than 500
separate activities during surrsser 1972. Our university president
estimated that public visitations to the Center are worth $2
million annually to Newport's economy.

4. Can we claim as a benefit the leadership role develop-
ing among our Marine Advisory Program staff? Agents and spe-
cialistss serve a multilevel clientele from the Individual to
corporations and governments at city, county, state, regional,
national and international levels' This leadership includes
chai ring international forums, serving on national cormnl ttees
and coaching basketball Junior leagues.

5. We view cooperating agencies as clients for information
and as information contributors. We were able to save a federal
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agency x number of dol lars by suggesting that a method of analyz-
ing benefits to sport fishermen was in error. The letter
acknowledging this suggestion said, "Your observation that the
opportunity cost of the investment should not be deducted from
gross revenue is obviously correct. The procedure has been modi-
fied accordingly." Similarly, money was saved through workshops
teaching seafood processors haw to understand and to fi le federal
waste discharge permits, For an agency that may have di fficulty
in executing a specific job, what is the value in having MAP pro-
vIde aid in understandlngf We can sosmtiems be of service because
the people know us fram everyday contact.

At tines i t may be ethically appropriate to be opportunistic,
ready to strike and to take credit for benefits that happened
because we were in the right place at the right time -- or, more
properly, because we anticipated an event and were prepared.

6. Last spring, a MAP staff member attended a four-hour
meeting and then spent two hours that evening preparing a two-
page report an flood damage destruction to an ecosystem. The
report al legedly tipped the scale for a $150,000 flood damage
renovation project -" instant action. at a good cost/benefit ratio.

7. Our "tavn hall" meetings with fishermen have been excit-
Ing. Although meant to be thoughtful, dignified, unexciting
discussions between fishermen and management agencies, there
always seems to be a crisis in early Oecember when we meet.
Foreign fishermen, hatchery salmon or crab season squabbles erupt
and attendance zooms.

8. The micro-environmental "a'Ibacore central" program of
1969 and 1970 gave us a chance to test cooperative system among
fishermen, agencies and the university. Fishermen contInual ly
tel I us that this system helped them understand the fish that
they sought, as wel I as comprehend the pure economics of the catch.
The program has led to activation of other larger-scale albacore
projects. Fortunately the thermal envelope necessary for albacore
developed during those years, or the project might have fa1 tered.
Timing, again, was to our benefit.

Undue conrern over cost/benefit ratios can a1so cloud an
understanding of genuine accompl fshments of the Sea Grant program,

A f i sherman who vi s i ted another coas t of the Unl ted States
said to me a few months ago, "Those people down there are asking
the same dumb quest ions we were asking four years ago." Four
years of Sea Grant Marine Advisory Program field effort has
resulted in major changes in audience Involvement, talent and
sophistication. Fisheremn are better businessmen; they view
themselves as professionals, use more advanced fishing gear and
have a better understanding of electronics, hydraulics,



refrigeration and sanitation and care of the catch. Several of
our closer cooperators are becoming leaders, involved In a broad
spectrum of pub 1 ic policy questions on local end regional bases.
One young man became pres ident of a 9,000-member fishermen's
association. Similarly, port coesstssioners, county conmtsstoners
and coasta1 ci tizens are becoming more involved and talented in
developing and preserving coastal resources. This is crucial
stnce an overal I coastal deve'iopment plan for the Oregon coast is
to be finished by 1975.

You might want to ask, "What did Sea Grant have to do with
al 1 this'F' In almost all cases, the results came from a planned
program that uti t ized the research knmvtedge and advisory talent
of the Sea Grant university attempting to solve a problem i dentt-
fied by Oregon's marine publ ics. This is as it should be.

Sea Grant is about PEOPLE -- theIr hopes, aspirations, dreams
and ideals in using the ocean for economic, recreational, sciea-
tific and aesthetic purposes. The Sea Grant Act was desIgned to
help people by harness ing the unt vers i ty through ocean research,
training students and uti I izing marine knowiedge.

Program introspection to assess benefits-versus-costs can be
a useful exercise, even in a people-oriented program, if kept in
perspective. Hajor program benefi ts may take more than a few
years to materialize. In the meantime, we should be recording
obvious ly measurable activities -- meet tngs held and bul let tns
pub11shed, etc. We should be opportunistic In claiming appropriate
credit for resui ts that may or may not have been p'lanned but for
whi ch we were prepared. Host. Importantly, we shouId gather
evidence for the long-term success stories wIth and about people
that wi I 1 be the true measure of whether or not Sea Grant succeeds.
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Ocean Technology Trencls

Ernst G, Frankel

Phassachusetts Institute of Technology

Transportation has undergone radical technological and opera-
tional changes in rerent years, Ocean transportation, in particu-
lar, has been sub]ect to a revolution in ship size, dimension and
operational characteristics. At the same time, ship-to-shore
transfer and inland-feeder transport technology has changed sig-
nificantlyy in form and method. As a result, our concepts and
definitions of port requirements must be reevaluated. In ocean
transportation a large proportion of the development ls tied to
the availability of deepwater ports.

These ports are designed not only to handle the increasing
draft of ships but also to provide improved navigational access
and better control or prevention of pollution and of other det rl-
mental factors. The large unit cost and unit capacity of deep-
water ports induce the requirement for multiple user or muitfuse
of such facilities. Similarly, such facilities should be designed
as part of an overall transportation system.

Deepwater port alternatives are numerous and will continue
to increase as new concepts, novel material handling and trans-
fer methods are developed to provide the required Improved modal
interfaces. A'Ithough most deepwater port concepts are concerned
with the transfer of liquid bulk cargoes, primarily crude petro-
leum, large efforts are currently underway to utilize the economy
of size of such terminals and thereby serve shipping systems ln
the transport of dry bulk cargoes. In many instances combined or
interchangeable use of deepwater port facilities and of large
ships for dry bulk and liquid bulk cargo is advantageous. Develop-
ments in slurry movement of dry bulk cargoes and various types of
continuous mechanicai conveyors Introduce new opportunities for
deepwater port developments. Similarly, unltlzed and other gen-
eral cargoes increasingly demand deep-draft transfer facilities.

Trends in Demand and Su 1 of Ocean Trans ortation

In addition to changes in ship size and speed, recent years
have brought Increasing demands for more specialized ships. The
general-purpose cargo ship has been largely replaced with ships



dfstfngufshed by their special Ized cargo handl fng and stowage
funct fons. Similarly, dry and I iquid bulk carriers cover a wide
range of special ization. The aneunt of world deadweight ton  dwt!
capacity has practical ly doubfed sInce 1955 and is expected to
double again by 1980. The largest capacity growth 1s in dry and
1 iqufd bulk carrier whf le general-cargo ship capacity has remained
fairly constant. This fs explafned by the greater increase in
bulk movement growth and by the larger improvement in unit pro-
ductivity of unitized general cargo ships.

With larger tankers ton-mf les per dwt introduce improvements
by the effect of Increased unit dwt on port time losses amounting
to an increase fn ton-mlles/dwt capacf ty of less than two per cent
for an average tanker dwt increase of 50 per cent. Container
ships offer larger improvements In ton-miles/dwt as higher speeds
and faster turnaround Jointly affect transport capacity as mul ti-
plyfng factors. As a result, a conta1ner ship with a 50 per cent
higher capacf Cy  dwt or cubic! and 50 per cent higher speed than
an average cargo ahfp on a transoceanic route will usually offer
better Chan a 200 per cent increase fn ton-miles/dwt  or measure-
ment ton!.

Tankers in 1971 comprised nearly 50 per cent of the world' s
dwC caparlty but less than 25 per cent of the total number of
oceangoing ships, Although container ships represent less than
1.4 per cent of the number and 2.5 per cent of the dwt capacfty
of the world's general cargo fleet, they produce more than 8 per
cent of the ton-miles of general cargo movements and generally are
at least three times as productive as general cargo ships.

The demand for bulk transportation is expected to increase
from 2000 billion ton-miles fn 1970 to 4000 billfon ton-miles
before 1980. The net supply ava 1labie to meet this demand in
1970 was 2350 bf11fon ton"miles or 18 per cent above transport
demand, a situation producing a significant price rise. By 1975
the supply margin ls expected ta rise to about 50 per cent, a
fact that seriously affects prices currently offered for shipping
capacity. Thereafter, the gap can be expected to close again and
may even achieve a smaller margin than during the 1967 and 1970
supply "shortage." World shipyard supply capacity, which only
increased by about three per cent per year dur1ng the fifties,
achieved an average growth rate of over seven per cent during the
sixties. This capacity increase is expected to continue at least
to 1975, when the last of the currently projected new shipyards
becomes operational,

IP roduct i v J ty i ncrease per dwt ~ NAv . 2 Canker ort time
Hew avg. dwt/Old avg. dwt
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The continued controversy regarding the economies of very
large crude carriers  VLCC! wi11 be more affected In the future
by operating considerations than by investment cost components.
While the unit transport cost curve usually levels off at about
250,000 dwt and sometimes reaches a min Imum at about that number
now~ increasing fuel and Insurance costs, narc extensive automa-
tion and greater availability of terminals for tankers of 350,000-
800,000 dwt wl! I tend to reduce costs of very large tankers rela-
tIve to those of smaller VLCCs.

Increases in fuel and Insurance costs wiii always affect
smaller tankers to a much 'larger extent. As a result, It is
expected that the most economical tankers for a typical IO,OQO-
12,000 miIe  one-way! route wtil be: 300,000 dwt, 1974; 350,000
dwt, 1976; 500,000 dwt, 1980; 800,000 dwt, 1 985.

It Is now generally assumed that more than 50 per cent of new
tanker dwt delivered after 1975 and that 70 per cent after 1980
will have a unit capacity in excess of 250,000 dwt. The marginal
unit transport cost differential between a 200,000 dwt and 300,000
dwt tanker that was marginal in 1971 is expected to be about 20
per cent by 1975 and over 30 per cent by 1980.

Sh I Technolo Trends

The number of ship types available today Is diverse, At the
same time, there exists a large number of propulsion and other
subsystem a lternatives that introduce a practically infinite num-
ber of combinations of ship type and subsystem selections. Simi-
larly, ships with a particular function such as container ships
can be considered In a large number of poss Ible configurations.

The dimensions of oceangoing ships continue to Increase for
all types of vessels. Considering tankers and dry bulk carriers,
note that the average tanker or dry bulk carrier under construc-
tion today already has a draft exceeding the depth provided by
all but one U.S. port. It is expected that the draft of the aver-
age dry or liquid bulk carrier in the world fleet wlii continue
to increase with the average size of vessel. Unless deepwater
ports are provided, less than one-third of the world's bulk car-
rier tonnage will be able to serve the U.S. after 1976 if the
present trend in tanker and dry bulk carrier development continues .
The great advantage of tankers and dry bulk carrier displacement
types over other types of hu'I'I forms will be noted, It could
similarly be shown that the specific power requirement for large
bulk carriers at Iow speeds offers Increasing advantages for the
large size of vessels of these types under consideration,

As noted earlier, container and other higher value dry break-
bulk cargo ships wi11 continue to associate an increase in ship



size and throughput capacI ty with higher speed. In other words,
It Is not attractive to increase the s ize of a container ship on
a transoceanfc route without increasing its speed. The same is
not true of short or medium cantalner routes, and consequently a
number of mfni-container ships of comparat Ively Iow speed and
capacity have been developed successfully. Thfs trend to larger
and higher-speed point-to-point container ships and to Increasing
use of container shipment may encourage the development of off-
shore container terminals or transshipment centers.

Although many proposals for shallow draft VLCCs have been
developed and some ships have been built to such specificatfons,
there is an economic Ifmlt to the reduction In draft achievable
without severely affecting payload or drag characteristics. As
mentioned earlier, large tankers do not appreciably fmprave their
ton-mile capacity with large unit deadweIght tonnage, but over
Iong distances the unit cost of carrying liquid cargoes fn larger
ships decreases appreciably with fncreasing size. A trend Is
expected to be ampliffed as fuel and Insurance costs contfnue
to rfse. The new 530,000 dwt ton tanker ordered in France fo1-
lowing the keel laying of 477,000 dwt tankers in Japan appears
ta have opened the door for the development of a half-million-
tan standard tanker for certain trade routes. There are two or
three existing routes capable of accorrMsodating such tankers.
The transport requirements on these routes projected to 1976
Justify as many as 20 half-million-ton tankers. Therefore, con-
struction of tankers of that size will cantlnue. This trend can
also be expected to have major effects on other trade routes.

Dry bulk carriers Iag behfnd tankers, though 280,000 dwt
ore carriers are presently fn existence. The major constraint
on rapid development of larger such carriers is the smaller cargo
fiow between loading and unloading terminals and the lower value
of the cargo, which affects terminal investment incentives. As
the economics of dry bulk carrier operations continue ta favor
increasing size, we may expect to see 350,000 ore carriers or
combined carrfers on the seas by 1978.

Major develapments have also taken place In the area of ship
propulsion. Although steam turbine and direct drive diesel
machfnery is still very much in use, medium speed geared diesels,
gas turbines or combined plants fncreasing'Iy provide alternatfves.
Steam turbine propulsion plants of 60,000 shaft horse power  shp!
per shaft with specific fuel consumption of .44 pounds per shp-
hour and direct drive diesel plants of up to 42,000 shp with
specific fuel consumpsion of .36 pounds per shp-hour are operat-
ing. These steam turbfne p'!ants today can be provided with speci-
fic weights of less than 50 pounds per shp, while direct
diesels usually weigh 80 paunds per shp or more. The large speci-
fic weight, comparatively high investment and Insta11ation cast
of these traditional power plants have led to Increasing



conslderat Ion and use of marfne-type gas turbtne or geared medlum-
speed diesel plants. Although gas turbines stf1 I require appre-
ciably higher specific fuel consumption than steam turbine plants,
recent develapnmnts fndtcate the possfbfl tty of achieving fuel
rates as low as .43 pounds per shp-hour by 1976. Geared medfum-
speed diesel plants can usually del1ver power at the rate of .37
to .38 pounds per shp-hour with combtned specific plant weights
of less than 40 pounds per shp. For both medium-speed diesels
and gas turbines, the problem of reversibility usually exists.
The availability of re'ffable reversing gears and of propellers
with outputs in excess of 30,000 shp pravfdes the capability far
effective use of these propulsion p'lants, Such combinations,
furthermore, often provide additianal operational efficiencies
and maneuverabtlfty.

Additional trends in technology occur In the areas of ship
control, navigatfon and cargo handling. Such developments include
Insta'Ilation of preliminary antfcolitston devices and constructfon
of fully automated shtps with onbaard computers for control of
machinery and of navigational functfons. The same camputers are
often used to provide tnputs for cargo planning and far cargo
systems operattons, particularly on large dry and lfquid bulk
ships. Some of these are equipped wtth fully autamated cargo
'loading and unloadtng systems, A large number of ships are fn
operation today without engine room watch and wtth only a skeleton
engtne staff for preventive mafntenance and Inspection functIons.
The fncreastng use of easily cantrol'led and automated machinery
plants such as gas turbines and medium-speed diesels is expected
to lead to an acceleration of the adoption of full automation of
ma rtne propulsion p'lants . Simf larly the light wefght and com-
pactness of these power plants make ft tncreaslngly attractive
to perform major overhaul and repair functions ashore by replac-
Ing fau'Ity units. This approach Is expected to allow not only
continued reduction of engine raom crew but also more effective
scheduling and higher utilization of ships.

Bulk cargo handling systems have developed capacity In fine
with ship growth. As a result, the bulk carriers leading and
offloadfng rates are such that turnaround tfme is a nmrginal
function of ship suze. Iiew technology in handling fluldfzed
dry bulk cargo In the form of slurries, etc., permits vast econ-
omies fn the transfer and storage of many cargoes traditionally
handled by mechanical conveyars or simflar equipment. The result-
ing increase In handting speed and decrease In equipment and
operating costs offer major new opportunities for dry bulk trans-
portation. In parallel, many new developments in the handling
of dry break-bulk cargo have occurred that permit vastly Increased
handling of cargo- As a consequence, modern break-bulk ships that
carry cargo unittzed in trailers, containers, barges or on pel-
lets can often achieve lass than 24 hours In turnaround tIme Inde-
pendent of the aneunt of cargo transferred. The Impact of

65



un i t i zat i on is felt in Improved ship and port u t i I I zat ion, and
in packaging, Insurance, handl Ing and feeder costs. In general,
ocean transportation is moving towards mare capital intensity
and labor extensity aboard ships and ashore.

Container ships and barge carriers with lengths in excess
of 1000 feet and loaded drafts of more than 40 feet w111 be aper-
atlng on major developed trade routes before 1980. This will
result from increased density of unitizable cargo flows due to
growth In demand far trade of industrial goods and ta savings
Inherent in unitized snvements. Economy of size will dictate
the development of this new generation of carriers. It appears
that speed of such ships will converge on the 27-29 knot range,
which Is attractive on both Atlantic and Pacific runs.

0eepwater terminals are now of prImary concern for handling
11quld bulk carriers, dry bulk ships, container ships and barge
carriers. There may soon be a mare intense demand for availa-
bility of deeper draft and for more accessibie terminais than
now provided by traditional ports. It is becoming increasingly
obvious that ports within densely populated urban areas cannot
effectively serve the Interaedal function between acean and
inland transportation� .

Technola Ical Forecastln

The rapid change in technolagicai developments requires
continuous reevaluation af technology trends. The period between
generations of a particular type of ship has been reduced to a
fraction of the expected ship's 11fetlme. Therefore, we must
forecast developments to assure effective Incorporation of fea-
tures that ailow ship systems ta remain competitive throughout
the1 r life. This is particularly important In planning new deep-
water port facilities whose 'life expectancies will span several
ships' lifetimes and a number of generations. Ship technology
developments are increasingly dependent on Interface develop-
ments and vice versa. As a result, analysis must be performed
for the total system,

Scientific and technologIcal advances from other areas have
a pronounced effect today on ocean transportation technaIogy and
are often adapted for use befare acceptance by other mades. This
Is a drastic change from the traditional unw111ing reactions by
acean transportation and from the long time delays before accept-
ance of innovation and change.

Environmentai aspects have become, an important factor ln
the design of ocean transportation systems and In the development
of new technology. They affect the design of shIp structures,
ship subdivision, utilization of cargo spaces, cargo handling
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systems, propulsion and navigational systems, automation cantrol
and operational procedures.

A large number af technological forecasts have been performed
in recent years. Same of these were based on traditional trend
analysis, while athers used pooling methods such as the Delphf
technfque. The results of recent forecasting exercises performed
in Japan, the United Kfngdon and the United States are listed In
Table I.

Technalo Ical Chailen es far the Seventies

Although doubts may be raised concerning implementation of
many technological and operational forecasts, all the developments
mentioned;

1. Are theoretfcally feasible.

2. Solve known problems.

3 . Offer economfc and operational advantages .

4. provide great opportunities for the risk-oriented
ocean transportation investor.

5. Introduce the step increase in capability or
capacity needed to meet future demand.

As an industry, ocean transportation is unique fn many ways
but at the same time Is anmng the est tradftfanal and progres-
sive af human endeavors. This industry fs labor Intensive and
extensfve; it provides opportunities to the smat1 operator and
to the large corporatian with equal chances of success. ft Is
international yet highly nationalistic. Among the most essen-
tial of servIces, ocean transportation is basically an enigma to
the average citizen, wha mafntalns a romantic Illusion about
shipping. It ls a hfghiy capital-Intensive industry, yet under-
capltalfzation predominates. Though many of the great fortunes
of the world have and are befng made in shipping, this business
remains a highly protected and/or subsidfzed industry. It is a
major tool of economfc warfare, particularly by nations jealously
guarding freedam of the seas and free campetltlon In ocean ship-
ping. Supposedly a highly competitive, free enterprise industry,
it Is subject to more cartelizatIon, rate fixing, conferences,
discounts and other approaches designed ta reduce free competi-
tion than most Industries.

Natwithstandfng, ocean shipping Is cheaper In a relative
sense than ever before, and the quality of service is generally
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better. It provides larger margins in capacity and greater
flexlbl1 lty, yet offers more special izatIon.

Labor availabil fty and skill; working and living
condl tions; labor relations; demands for e'l imi-
nation of ardous tasks without their replacement
by monotonous tasks.

Environmental protection; prevention of air and
water pollution; reduction of noise and vibra-
tion as well as control of temperature and
humidity within vessels; containment of spl1 ls,
etc.

2.

I'otegrat ion with other modes; terminal interface
through documentation, bill ing and cargo consol I-
dation; capacity balancing.

Physical form change of cargoes; packaging and
resulting effects on ship form, operat ion, cargo
transfer and storage.

Unit lot size of cargoes; ship sire and Inventory
holding costs.

hlavigatlon and traffic control on open sea lanes
and in congested waters,

Fuel cost and availability; rising fossil fuel
costs and shortages hasten development and adop-
tion of more efficient energy conversion.

Port accessibility and avallabllity; outmoded
concepts of the urban port; replacement by effi-
cient and independent port complexes with free
access to open sea lanes and inland transporta-
tion routes; provision of ample storage and con-
solidation capacity.

High Investment requirements in ocean transpor-
tation are at a level where private investors
can no longer generate the capital or assume
the risks; increasing Involvement of large
investment companies, banks, major corporations,
governments, international agencies and other
nonshlpplng Interests; merger of shipping com-
panies Into fewer and larger enti ties; investment

At the same time, many problems have arisen that require
prompt action. Among these are the fo! lowing:



In transportation systems instead of vessels;
consideration of total movesmnt contro1.

10. Increasing attacks on traditional maritime law,
rate and operational regulations and ship clas-
sification; demands for "equal" opportunity or
rate control by developing countries.

Comp'iexity of transportation system management;
science of transportation management legs behind
developments In other industries.

At a lower level of detail we confront many operational defi-
ciencies such as:

Insufficient maneuverability.

Excessive stopping distance of large ships.

Lack of training and commitment of crews,

Leg in development of efficient lightweight,
low volume marine propulsion systems.

Efficient and rel iable thrusters, particularly
for higher speed.

Effective full power reversing devices for
high powered unldlrect ional propulsion plants .

Obsolescent docking and scoring methods.

Lack of effective berth approaching methods
independent of outside  tug! assistance.

Outdated ship supply and strikedown systems.

Ineffective maintenance and repair methods.10.

Cumbersome convers lon of rotational energy into
thrust; ineff icient thrust transmlss ion.

Fouling and corrosion of external surfaces;
corrosion of internal surfaces.

Handling and stowage of general cargo.13,

14. Ship safety devices.

There are obviously many other areas where improvements are
required. Although "saFety of life at sea" is sti11 a predominant



concern, It Is on'Iy one of many maJor concerns fn new technology
development for rmre effective and economical ocean transportation.

The technological chal lenges of the seventies are numerous
but the means for solutions of many problems are at hand. Tech-
nological developments in ocean transportation are dynamic and
affect all deepwater port developments and other related systems,

Conclusion

Ocean transportation trends are toward larger, safer and
sure efficient vehicles. Largely unmanned ships, with computer-
controlied navigation, propulsfon plant and cargo handling sys-
tems may weil be fn service before the end of this decade. Half-
mf'ilfon-ton dwt capacity ships are on order. Transmissions with-
out hull-penetrating shafts are offered by superconductlng and
hydraulic energy transmission devices under development now.
Laser-controlled berth approach techniques and automated mooring
devices are being desfgned. Cargo ships exceeding the speed of
fast passenger lfners ply the sea lanes now. Ocean traffice con-
trol systems could be implemented with internationa1 agreement.
Antfcollision and antIground'Ing devices could be developed shortly,

These and many more developments will invarfably come into
being. They wffl change the tradftIonal approach to ship design,
construct ion and operat Ion, They will also affect port require-
ments and functions and Justify or demand deepwater facilitfes
different from any past port concept. These developments will
change conventional conrepts of interface requirements as trans-
portation becomes a more efficfent, continuous and systematic
flow of goods from origin to destfnatlon.
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Table

Ocean Transportation Technology Forecasts

A. Predicted as Real izable ln This Decade  b 1980!

l.

3-
4.

5-
6.
7.
8,
9.

10.
11.

12.

13.
14.

15.
16.
17.
i8.
19.
20.
21.
22.

B. Predicted as Realizable in the 1980's

1,
2,

One-ml I I ion-ton tanker
Automatic port and harbor navigation and maneuvering
system
Large oceangoing surface effect ship
Fuel cell ship propulsion syst' em
Completion of first ship with batteries for propulsion
Completion of submarine tanker
Ships built with automatic 'cold' steel joining technIques
Completion of unmanned merchant ship
Completion of tanker loading/unloading system without
hose connection
Economic nuclear marine propulsilon
Overland ship transfer systems
Inflatable/deflatable ships

3
4,
5
6.
7
8.
9.

10,
Il.
12.
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Anticollison and antigrounding devices
Oil spillage containment and clean-up techniques
Oily water separator
Continuous and automated unitized cargo  pallet or con-
tainer! loader/unloader
Detachable lifesaving bridge and/or deckhouse structure
Completely automated propulsion plants
Completely automated bulk cargo loading/unloading systems
Completion of oceangoing trimaran vessel
Completion of oceangoing surface effert ship
Completion of first 750,000 dwt tanker
Development of submerged tanker terminal with bottom
loading/unloading system
Developsmnt of marine gas turbine with specific fuel con-
sumptIon of 0.42 lbs/shp-hour
Development of effective smoke emission device for ships
Development of truly effective oceangoing, detachable
tug-barge or barge-ship coupling system
Draft reducing device for mamnoth tankers
Sea traffic system controls and automatic navigation system
Automatic sh lp rmorlng and docking systems
Catamaran contalnerships
Semisubmerged catamaran ships
Effective tanker safety  fire, explosion, etc.! system
Floating offshore container terminals
Superconducting ship power transmission system



Who ShoLs d Operate the Offshore Terminals:
What Are the Options' ?

Pauf A. Amuncisen

American Association of Port Authorities

We of the port authori ties association have been watching
the approach of a U. S. deepwater terminal with less wondrous
enthusiasm than other groups. Our members, who manage the 8O
public seaport administrations of the United States, have long
known that such terminals would appea r and approximately where.
We have also known "when" -- about the same time long-voyaqe
crude begins arriving on our shores ln quantities that would
bring the economics of superdraft ships to play.

At some point in the future, the line of domestic and
near-Western Hemisphere production will cross the line of in-
creasing domestic consumption, making deep-draft terminals for
deep-draft ships from far places a feasible circumstance, When
that point arrives, the terminals will be there because economic
feasibility will be there.

Heanwhiie, there have been thousands of recent speeches and
articles citing the supertankers of increasing size being built
by Ishikawaj ima Harima, among others, and citing the fact that
the United States has few seaports that could serve these ves-
sels. For a while it seemed that every new keel-laying in the
"Universe" series brought a fresh rest lessness about the
"obsolete" U. S. port system; it seemed that only port authori-
ties and the petroleum industry knew that the "Universe" tankers
were locked into the Kuwait-Bantry Bay run and would not need
the special facilities that we had the foresight not to build .

Today most of the hysteria is behind us, and there is a
growing body of deepwater experience overseas as well as a grow-
ing shelf of domestic deepwater literature -- some of it sound.
As we take a hard look at offshore terminals 1 would like to
place into that literature some basics that I have not seen
considered.

The first of these basics is the lack of competition be-
tween the public port author/ty and private industry in the
United States . The public port authority does those things that
private industry lacks the ability to do, or for which there is
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no private Industry capacity In the port area, Since the rate
of return on Investment in general-cargo marine terminals is
typically one per cent, private Industry is absent from that
endeavor by choice -- wi th a few isolated exceptions,

Because orderly harbor development and promotion in the
U. S, are ventures in public finance requiring broad mandates
by a Iocal political authority or corrrmission, we know that pri-
vate industry lacks the abi I ity to perform in such a cl imate.
U. S. pubI ic port authorities are a unique combination of publ ic
administration and business enterprise. Typically, they are
"public enterprise" in nature.

A thi rd Ievel of seaport endeavor cons ists of activity
suited neither to private industry nor to local port author i ty.
This is activity in the national interest, and this is rightly
handled by the federal establ ishment. Customs, quarantine, coast
guard, immigration and numerous other Federal services function
on the seaport scene. We have the Federal Maritime Administra-
t ion  developmental! and the Federal Maritime Commission  regu-
latory! . The U. S. Army Corps of Engineers i s responsible for
navigable waterways, harbor depths, breakwaters, jetties,
channels, etc.

With this as background we can begin to discuss deepwater
terminal operation and the various options,

Private Indust r 0 eration

To think of private industry as the actual operator of the
deepwater terminal seems natural. Private Industry, which
operates most deepwater transfer facilities in the world, cer-
tainly has the expertise to do so. Experience includes pile
structures with loading arms In Kuwait, Iraq and Saudi ArabIa
for loading and in Bantry Bay, Okinawa and a number of Japanese
ports for discharge, Multibuoy rrcrorings are used at marketing,
refining and crude-loading terminals in many places; numerous
single point rrroorlngs are also in use throughout the world.

In a unique example at Bantry Bay, private industry has
done it all. No Irish tax money has been invested, mainly be-
cause there are no public benefits. The oil company is prevent-
ed by law from storing or manufacturing petro!eum products on
the mainland. Transshipment is made to refining locations on the
European continent. Bantry Bay is operated by and for a single
company  Gulf Dii!.

With the exception of gantry and the Kiire operation of
Nippon Oil in southern Japan  both purely private!, the oil
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companies work jointly with port authorities in operating oil
terminals. Iisua lly the port authority provides the waterways,
traffic control, etc., and the oil company conducts the actual
terminal operation at a privately owned dock. France is an
except ion, having port author I ty-operated terminal s.

The V. S. offshore tanker facility differs radically from
most in its joint-faci1 Ity aspect. Potential locations on the
North Atlantic and Gul f Coasts are considered in terms of mul ti-
ple use by several oil companies.

Various refineries in the New York-New Jersey area and in
the Delaware River area would receive crude from an offshore
terminal off Sandy Hook, in one proposed example. Ten major oi I
companies have substantia I ref ining facii it ies in the area, the
average distance being 69 miles from the proposed Sandy Hook
site. T' he closest refinery to the proposed site is 19 miles,
the most distant is 110 miles.

Louisiana and Texas proposals also contemplate mult i pie
use of the offshore oil facility. This prospect gives imnediate
rise to one of the I imi tat ions of private industry as the poten-
tial operator of the deepwater port. Possibly a group of 10 oil
companies could jointly operate a single marine terminal faci I-
ity, just as most pipeline companies are organized for joint use.
However, such an organization at once assumes publ ic util ity and
common carrier aspects that are more in the realm of publ ic
enterprise than of private enterprise.

There is also the question of equitable port benefits. If
the s ite selected Is to serve the refineries in a specific
region, theoretically all should benefit equal ly: the 110-mile
refinery receives crude at the same transshipment rate as the
19-m11e refinery. In other words, no port-oriented industry
should be forced into economic decl ine because of a regional
deepwater faci I i ty,

One approach would be some sort of control by tariffs and
rates over transshipment operations. The concept is similar to
the equal i ration of rail road export-import rates among a range
of ports to and from a coslton inland freight territory. Such
rates are equal despite variations in actual distances and in
routings between ports and Inland points.

This again seems to be an area in which private industry is
not particularly well adapted. The considerations are publ ic-
interest oriented.

Another constraint to private industry operations is the
possibi1 ity of using offshore facilities for dry bulk and other
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corrmodlties, in addition to bulk liquids. Some federal studies
point in this direction. I f a multipurpose aspect is added to
multi-use, the structure becomes even more compl icated as an
operating entity if it is in private hands.

This may become more of a theoretical than a real considera-
tion. In its testimony for recent hearings on a North Atlantic
site selection, Humble Oil g Refining Company said:

Humble does not support the development of multi-use
terminals. We believe the concept is inherently at
odds with the principle of preventing spills by
engineering out the opportunity for operating mis-
takes. Huiti-use imp1ies additional operating pro-
cedures, differing types of equipment, additional
ships, and congestion. Each of these complexities
adds unnecessarily to the risk of an accidental
spill. In addition, it appears that there is little
economic incentIve for deep-draft general cargo
vessels. Other than oil, the only significant in-
terest in deep-draft ships is for the export of coal
and the import of' ores, These operations, like the
receipt of crude oi1, are specialized operat'lons
best performed through dedicated facilities. There-
fore, it appears desirable to construct deepwater
facilities for the receipt of petroleum only,

In July John Nascenik of Esso told the National Transpor-
tation Engineering meeting of the American Society of Civil
Eng i nee rs:

Offshore oil terminals, especially discharge termi"
nals, are relatively simple systems. The mode of
operation for each type of feei 1 ity is the same for
every vessel that uses it. Thus, the personnel are
trained specifically to berth the vessel, to load!
unload it, and to unberth It. Handling other than
normal liquids  with the exception of such items
as ore slurry! which utilize pipelines ln delivery
to shore storage Iocated many mlles away would re-
sult in rrxrre complicated designs, variations in
mooring and unmooring procedures and practices, and
greater congestion. It would also require storage
at the discharge point necessitating the construc-
tion of expensive man-made islands and breakwaters.
This would inc rease the danger of collision and
decrease the reliability of designs and operations.
Also, the use of shuttle vessels as suggested in
several proposed multi-use facilities does not
alleviate the problem of congestion in existing
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ports. It would only add to it and increase the
possibil ity of catastrophic coll isions and ground-
Ings, Thus, mul ti-use facilities should be avoid-
ed whenever possible,

I agree with these experts. The prima ry goal of the deep-
water offshore facility is to get crude oil into the refinery
via pumps and pipe lines; there is no need to hold the crude off-
shore. As for dry bulk and transshipment, I cannot see bri nging
some of the small vessel traffic that is congesting the inner
harbor out to the offshore terminal where the supertankers will
operate. Other sugges ted uses for the offshore is land concept
such as aviation and waste disposal are also magnets to small
craft traffic.

The Federal 0 eratin Alternative

Assuming that there are certain built-in reasons why a
mul ti-use deepwater terminal should not be privately operated,
it wii I be valuable to take a look at the advantages and dis-
advantages of federal operation.

The U. S. government i s not new to operations -- before
Worfd Wa r I I a federal barge I ine aimed at reestabli shing
waterway transportation was operating on the Mississippi River.
Such enterprises as the St. Lawrence Seaway and the Alaska Ra i 1-
road are also federally operated. Each of these enterprises is
or was an operation to which prf vate industry and local govern-
ment were equally ill-suited. From the viewpofnt of local
government, these operations are regional in nature; to private
industry and Its balance sheet, they were not attractive to
private capital.

The federal government has made fine terminal operation
accomplishments in the field of military ports and should be
credited accordingly aithough such operations follow budgets
rather than balance sheets.

At first glance, one would suppose that a deepwater off-
shore terminal calls for a federalized operating approach be-
cause of its regional character, but that supposition may be too
oversimplified. There will probably be a number of such termi-
nals. In the testimony on North Atlantic locations we have the
following:

Humble believes that eventually more than one deep-
water port may be needed to supply the East Coast's
growing crude oil requirement. A termfnal is needed
convenient to each refining center in order to



achieve the maximum economic and environmental
advantages.

The strong programs promoted by Louisiana and Texas indi-
cate that there may be more than one deepwater terminal in the
Gul f of Mexico as well, The 1972 Louisiana legislature created
a ugeepdraft Harbor and Terminal Authori ty" in keeping with the
establ ished concept of port authority operation in the United
States. In Texas the ports of Galveston, Freeport and Port
Arthur funded a prel iminary survey toward a Texas superport,

The currently disrussed Sandy Hook location I ies entirely
within the jurisdiction of the Port Authority of New York and
New Jersey, and one oil company official has said that his in-
dustry would not be averse to jointly operating a terminal with
that highly regarded agency. The agency itself has not com-
mented.

In the national interest the federal role is more logically
one of site selection  already proceeding!, regional research on
commodity flows  already proceeding! and construction of the
basic subst ructure, similar to handling a breakwater or jetty as
a Federal Rivers and Harbors project. Maintenance of the sub-
structure appears to be another logical federal function.

As we described in the Report of the Institute for Water
Resources of the Corps of Engineers, federal governments in-
volved in deepwater facilities elsewhere in the world function
in the same fashion.

In the Netherlands, Rotterdam is a municipa 1 port that re-
ceivess national funds for maintenance dredging outs ide the
harbor and two-thi rds of initial deepening costs,

In British ports a system of government grants provides for
20 per cent of the cost of any new harbor works that benefit
Great Britian's national and foreign trade.

In France Le Havre benefits from government aid In mari-
time approach channels, sea walls, the outer harbor and access
locks from the sea.

Specifically for deepwater ports, Japanese subsidies are
predicted to be in the neighborhood of 15-20 per cent in the
near future. In other words, national governments subsidize in
varying degrees but do not operate
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Port Authorlt 0 eration

Public port authori ties have the great advantage of prior
experience in operating a multi-use terminal. They are familiar
with the public service nature of such a terminal, with the
needs of private industry in the shipping business and with the
various governmental agencies with which they deal dai ly on
regulatory, safety, environmental and other matters.

I t should be understood, however, that the publ ic port
authority does not look at bu'lk terminals as it looks at gen-
eral cargo terminals, The latter have a certain flexibility,
and there is a broad market for their use. As steamship
lines, terminal operating companies and consortiums come and
go, leases are signed, terminated and re-signed for the use ot
such facll ft les.

Bulk cargo facilities, on the other hand, are highly
specialized. Some of them, like the single-user offshore oii
terminals elsewhere in the world, are so specialized that the
company can afford to construct them for its sole use because of
an assured la rge and steady controlled volume. Such marine
terminals are simply links ln a processing cycle. There are
many such private facilities within the U. S. port system for
various bulk forms.

There are also a growing number of "public" bulk terminals
owned and operated by port authorities. When a port authority
goes into this type of highly specialized operation, it must
have a long-term commitment of movement in volume because, as
specialization is provided, flexibility Is sacrfficed.

Such a commitment Is certainly present In a multi-use
deepwater crude oil terminal. Long-term volume seems assured,
and multi-use strengthens public investment by spreading the
risk. It seems Ifkely that a prudent public port authority
would find it favorable to engage in this type of operation.

To operate the facility, such a port authority would ca'Icu-
iate costs, direct and special, add overheads and divide by the
amortization period to determine its annuaf cost of amortizing
the facIIity. To this annual amortization cost would be added
the yearly cost of maintenance, utilities, insurance, dredging,
administration and operation. A total annua I cost would then
form the foundation for its rate base.

In keeping wfth our way of doing business in thfs country,
there could be a certain federal input for the first costs and
maintenance of the subs tructure. It can be assumed, then, that
the port authority investment woufd relate to the superstructure,



berths, service facilities and the like. The assumption that
private Industry would bring its pipei ines to the terminal at
Its own cost or on a cost-sharing bas is would complete the
operating structure for practical purposes.

The New York-Philadelphia refining area has a capacity of
more than one mi I lion barrels a day, and a ronsumpt ion of four
times that amount. One ran assume that the traffic in that area
would support, in terms of operating costs and amortization
costs ~ a public termina'I operatIon. It must be emphasized,
again, that these two tactors must be included In the rate base.
That kInd of facility has no alternative residual value as a
Iong-term investment.

Nothing new or radlca'I has been presented here. The port
authority industry has been providing ship facilities for many
decades. Most of the time, its people have invested vision,
encouragement and leadership of the kind that enables the
carrier to develop his service to the fu'ilest.

In the early days of the container movement when there
were frequent bankruptcies, this responsibility sometimes meant
red ink on the public port books. But every port Involved In
that movement remained steadfast in its developmental interest
and can be proud of that record,

Public port authorities have been supporting who!esale
resumption of East-West trade for at least the last 10 years.
Through the field offices of our members all over the world,
worldwide trade has been generated for decades.

If a certain pragmatism is maintained about superports and
superships, I hope that this view will not be considered as lack
of vision. Indeed, this outlook should be taken as quite the
opposite.

Who will actually operate the offshore oi I terminal, pri-
vate or public, local or federal2 The decision-makers wil I
have to take a look at the options, in much the same manner as
they have been presented above, to choose the final route.
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Deepwater Portir How Do We Get There from Here?

Brigadier General K. B. Cooper
U. S, Army Corps of Engineers

Throughout the nation, concern is expressed whenever super-
ships and superports are mentioned, This is not surpris ing
since new ideas and new plans often produce uncertainty and un-
ease. There Is the fear that we wi I 1 be trading old ports,
fami liar trade patterns and established institutions for new
ones, greatly disrupting habits and I ifestyles. There is also
the fear of damage to the phys ical environment and the dangers
of uncontrol led growth and/or decay to the social environment.
And not least is an overwhelming fear of competition that can-
not be met.

All these concerns are somehow intermingled with the ex-
citement of challenges to be met and with the thought that we
will, in responding to public needs, have the chance to improve
our private and public lots. In some places the fears predomi-
nate, in others the spirits of adventure and optimism prevails.
On closer look, these emotions are often found to be part of the
same concern.

The Social Process

No one doubts that the United States has the scientific and
management capability to develop deepwater ports in our coastal
waters. After all, many deepwater terminals throughout the
world were built by American engineers, often working for Ameri-
can companies.

It is the social or organizational questions -- such as how
to manage our emerging port requirements -- that concern us.
This is a very healthy sign, signifying that we are clearly a
society in contrast to a mere economy. We see that there are
important legal, financial, social, organizational and I nstitu-
tional problems to be solved. When speaking of the social pro-
cess and how we may successfully go from where we are today to
the safe and super harbor of tomorrow, I am willing to hazard
stepping into the future on the basis of my belief that we are a
socially imaginative people and that we will find ways to make
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changes successfully, with a keen sense of private and publ ic
va Ives.

Private and Public Roles

For the foreseeable future superports In the United States
will be principally concerned with crude oil arriving in deep-
dra tt tankers from the Riddle East and North Africa. By the
year 2000 we may need to import one billion tons of crude petro-
leum annually. The specialized nature of the ports needed to
receive these huge shipments makes It essential that oil refin-
ing companies Involved have a major hand in planning and financ-
ing the superports required. I believe that it is safe to say
that the oil companies want to undertake this task and stand
ready to do so. In several instances the companies have already
formed into groups with the intention of carrying out deepwater
port developments. The aggressive interest of the private sec-
tor must be encouraged and supported if this job Is to be done
weil,

There is likewise a need to clarify the public role in re-
spect to superports, Efforts toward this end are underway in
several federal departments and in the Executive Office of the
President. The states are also actively studying the superport
problem and are seeking to define their relationships to the
needs of oil interests and to their own public responsibilities,
as well as to programs and policies of the United States govern-
ment. Several states have created, or are considering the crea-
tionn, of superport authorities designed to act In the public
interest when and where deep-draft facilities are developed.

In general the states and the federal governments have the
same or very similar concerns. Their investrgatIons seek to
determine which political, legal, financial and managerial
institutions need to be Involved in the planning, development
and management of ports for very large bulk oil concerns; to
determine how these institutions would be used; to determine the
policy Issues likely to be raised by their involvement; to deter-
mine how current Institutions might be modified; and to deter-
mine what management structures are best adapted to current and
potentially modified institutions.

To speak less abstractly, the federal and state governments
seek to guide port developments so that there can be an equit-
able treatment of all who need and wish to use port facilities.
The land and sea environments will be protected, and public
safety and well-being will be strengthened with the coordination
of port developments by the state and nation.
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Only with a clear recogni tion of both private and publ ic
aspects can superport development go speedily and successful ly
forward. It is in the defining of these aspects that the Sea
Grant Program can render a distinguished public service � a
service that no other group Is so wel I qual i fied and equipped to
render.

Federal Efforts

Both the leg i sl at ive and executive branches of the federal
government are deeply concerned with development of sound pol icy
and guidance for our deepwater port development, recognizing the
close connection with our nation's energy problem.

Congress has asked the Corps of Engineers to investigate
the potentials for accomodating deep-draft shipping on the Atlan-
tic, Gulf of Mexico and Pacific Coasts. They recognize that
site selection must be made with a knowledge of many factors.
Truly strategic sites are limited and unique national resources
and must be treated as such. The President also has a broadly
based investigation underway with the help of numerous depart"
ments and agencies including the Corps of Engineers. Not yet
complete, the work can be safely said to seek an outline of the
private and public role in site selection. The objective is to
develop an efficient plan of action that can be carried out at
an early date,

The Ste Toward a Federal Position on Su er rts

These s teps wiii inevitably be complex, as the problem is
many-faceted and casts long shadows over our economy and society.
There is a familiarity with the long-established responsibilities
of the Corps in respect to harbors and waterways of the United
States and with the system of permits required when nonfederal
alterations are made in harbor, Inland and coastal waters.

The needs for deepwater ports and associated offshore in-
stallations have not altered procedures, nor have they resulted
ln any attempt to turn these practices into impossible hurdles.

Advice, Consent and Dissent. In carrying out its responsl-
bilitles, the Corps of Engineers has the assistance of numerous
federal agencies, including the Department of Justice, Interior,
Comnerce and Transportation as well as such executive groups as
the Council on Environmental Quality. Deepwater developments
pose problems that fall in the field of interest and competence
of each of these federal agencies.
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For example, offshore locatfons may be in internatfonal
waters with special lega'f and Jurisdictional problems, conflicts
between port development and other uses of the continenta1 shelf
such as oil drillfng and fishing are of concern to the Interior
and Corrlrerce departments; the Coast Guard of the Department of
Transportation is clearly concerned with safety regulations; and
the Council on Environmental Qua Ifty is concerned wit'h problems
of prevention and control of oil spills and other pollution.
Many additional probiems could be mentioned that involve other
federal agencies such as the Environmental Protection Agency,
the Public Health Service and the Labor Department.

State, Local and Private Interests. The federal posItion
on superports will be determined by the actions and attitudes of
the states, local governmentai authorities such as port authori-
ties and by a broad range af prfvate groups.

There is every reason to believe that presently operating
port authorities wii I play an fmportant role in the development
and operation of new superports, For example, Louisiana's re-
cently enacted Deep Draft Harbor and Terminal Authority will be
governed by a board; two of its nine members are chosen from a
list of nominees submitted jointly by the Boards of Commission-
erss of New Orleans, Baton Rouge and Lake Charles port authori-
ties.

The new Louisiana legislation for deep-draft ports seeks to
protect the established ports, stating in section 3 IIO:

A. To prevent impairment of the bonds of the Three
Deepwater Ports whfch are backed by the full
faith and credit of the State, and to recognize
the existing authorfty of and functfons per-
formed by the established ports and harbors of
Louisiana, it is hereby recognized that the
function, power and authority of the various
existing port authorities establfshed pur-
suant to Article 14, Section 31 of the Louis-
iana Constitution, and others established by
specific Constitutional provision are not to
be diminished by the jurisdiction and powers
exercised by the Deep Draft Harbor and
Terminal Authority except as provided in this
Act.

Parts C and D of the same sectfon further state:

C. The Authority, In establishing or enacting Its
rates and charges for bulk cargo sha 11 consi-
der the overa 11 economic impact on the economy
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of the Three Deepwater Ports, and its charges
and rates shall be compensatory,

D. The Authority shall not engage in the handling
of break bulk or general cargo without the
prior written agreement of the Three Deepwater
Ports, which agreement, among other provisions,
may provide for use of existing port facil I-
ties, rates, wharfage fees and other matters
of mutual interest.

These excerpts reflect the important connections between
old and new institutions in the port field.

Federal Concern for the Secondary Effects of Deep Water
Port Development. The seconda ry effects of major port devel-
opment will be great. The federa! government seeks to evaluate
the response required to deal with the secondary effects in-
duced by planning, des ign, construction and operation oF 0, S.
harbor facilities for large bulk carriers. The anticipated
effects involve  a! regional transportation, including pipe-
iines;  b! regional and local economic changes;  c! demo-
graphic changes; and  d! regional and local environmental and
ecological changes.

Identification of Polic Issues

An important element of the deepwater port research program
in the Corps will lead to a better identification of the criti-
cal policy issues. We can anticipate that changes will be re-
quired in existing Instit'utional arrangements for  a! continued
participation in the planning, construction and operation by all
interested parties;  b! regulation of facility planning, con-
structionn, operation and maintenance;  c! pollution control,
 d! financial responsibility for polluting incidents;  e!
facility management;  f! labor relations;  g! local sea and
land area zoning;  h! regional transportation development;  i!
antitrust regulations;  j! taxing arrangements; and  k! dist ri-
bution and sharing of alt costs and benefits, including those of
a secondary nature. We will also seek to identify the federal,
state or local levels at which the changes should be made and
define the federal financial interest in harbor facilities for
very large bulk cargo carriers.

In addition to these research studies our first phase re-
ports on regional navigation studies mentioned earlier for the
Gulf, North Atlantic and Pacific Coasts are planned for comple-
tion by the end of this fiscal year.
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As these studies progress, specific site alternatives are
being evaluated and hopefully will identify what is needed, when
it is needed and where. The number and range of environmental
considerations wii I be an integral part of these investigations.
These studies will receive wide publ ic review prior to any recom-
mendation being made to the President and Congress. Coordina-
tion must be achieved between federal, state and industrial
interests. The entire situation presents a difficult learning
experience for the Corps and for ali other parties presently
involved or due to become involved, for we are grappling with an
unprecedented problem.

Conclusions

The port problems are, of course, a small but vital part of
our energy supply system. Fox example, U. S. refining capacity
has not been increased greatly in recent yea rs. There will have
to be a tremendous refining expansion program to meet foreseen
needs for petroleum products. Decisions on ports will determine
to a substantial degree the location of new refining. It is
important to every citizen that refining be located where it can
operate efficiently, taking into account the market to be served.

Our port p'lans wiii have an import on and will be influ-
enced by public investments in other fields such as inland
waterway systems on rivers and the Great Lakes.

Finally, the way must be found to mobilize the vast talents
of the scientific community to get its help in viewing the port
problem as a part of the total system of energy movement. This
mobilization will look to the oil companies for the talent and
expertise held by their personnel,



United States Imports: The Challenge of the 70's�
A Shipper's Perspective

J. S. Wilwerding
Shell Oil Corp.

I f we accept as fact that the United States has no future
recourse other than to Import substantial volumes of crude oi I
and that the onl y environmentally safe, economl ca I ly v i able
method for importing this foreign oil Is by deep-draft Very
Large Crude Carrier  VLCC! facilities in coastal zones of the
United States, then for what are prospective shippers of these
large volumes of crude oil looking?

The key items that such shippers will be seeking include:

1. Low cost marine transportation and unloading
terminal facilities with a relatively modest
rate of return. The capital commitment for a
domestic facility is substantially greater than
for offshore transshipment th rough the Caribbean
or Canada. Savings from this alternative are
relatively modest", therefore, local interests
should not expect a bonanza from a domestic
facility,

2. An adequate number of deepwater oil ports to
ensure smooth and continuous operation. These
ports should not be Incompatible with dry cargo
handling at some point in the future, but the
clear and urgent need is for oil facilities.

3. Adequate lead times to permit proper accom-
plishment of objectives.

4. Cooperative agency approach.

5 . Industry-built, industry-operated and Industry-
financed facilities . The petroleum industry is
willing and able to raise the requisite capital;
government f und I ng for th I s ente rp ri se i s not
needed. We have the expertise to build and to
operate these facl I I ties as has been demon-
strated in other parts of the world.
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6. Freedom from unreal istic controls by county, state and
federal agencies.

All these items in concert w111 provide industry with the
environment in which it can work and plan the facilities so
desperately needed by the United States. We must get
started now. Any major upset in this environment wi 1 1 only
hamper, delay and, in some cases, prohibit the construction of
these faci li ties. Such obstacles could result in national
securi ty and balance of payment problems as wel 1 as in
higher oi 1-related costs for the American consumer.

Changing patterns in crude oil supply for consuming
nations, renewed emphasis on VLCC ships and increasing environ-
mental considerations all point to a needed joint reappraisal
of United States ports by governmental, industrial and
environmental groups in order to assure that our nation
remains competitive and to protect the American consumer from
excessively higher costs for petroleum products, The shipper
is a key element in this process.

Low Trans ortat ion Cos t

Based on the accepted fact that the Uni ted States wi 11
be importing large volumes of crude oi 1, primari iy from the
Persian Gu1 f area, the most economi ca 1 t rans portat i on mode is
obviously via VLCCs.

A particular advantage of the VLCC is that its use
achieves a major reduction in ship intens i ty, compared to
smal I ships carrying the same volume. More than five small
tankers of 45,000 dwt  satisfying most U.S. port draft limits
of 40 feet! are required to equal the transport capability of
one 250,000 dwt VLCC, Accordingly, with deepwater-receiving
feei 1 i ties the average number of crude-carrying vessels
arriving each day in 1985 can be reduced from about 45 to 10
 approximately 18 mi 11 ion barrels!. This reduction in port
congestion should material ly enhance prospects of minimizing
the poss ibi ] i ty of pollution From vessels unloading oi 1 and
thus should give added protection to the envi ronrrent.

On the basis of transportation cost, obviously the
cost per deadweight ton decreases as size increases up to a
point  economy of scale!. As an example, we can compare new
bulding cost per deadweight ton. With a base cost of 100
per cent for a 25,000 dwt ship, comparable costs are 70
per cent for 50,000 dwt, 48 per cent for 100,000 dwt,
33 per cent for 250,000 dwt and 26 per cent for 500,000 dwt.
Obviously the VLCC is the most pract1cal solution, considering
harbor congestion and potential transportation savings.
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The expected arrival of VLCCs into U.S. ports puts the
nation into a rather poor si tuat ion because there are no
domestic faci 1 i ties capable of receiving the jumbo ships.
Draft requirements range from 62-90 feet, but existing
developed port faci I i ties were not designed or bui lt for such
ship size and have only a maximum draft 1 imitation of 40-45
feet,

United States industry will need cheaper energy if we
wish to remain competitive with Western Europe and Japan in
the world market of the 70's.

Dee ater Ports -- General

It is sometines argued that vessels have increased in
size to such an extent that the costs of berthIng structures
become too high to be justified. However, in reality the
cost of ope rat ing a large vessel is surh that the most
efficient terminal feei i ity is essential. Demurrage can be
as much as $30,000-35,000 per day. In an integrated industry
that produces, stores, ships, refines and markets its
products, economy of operation must be considered as a whole.
Therefore, ports are considered as parts of the overall
economics.

Deepwater ports for the United States could be of
various systems, dependent upon the particular location
under consideration. Such systems include the following:

Fixed berth. In a protected area this is the most
preferred system from an operational viewpoint. Two
advantages to the fixed berth are that cargo and bunkers
may be loaded at the same time and that the entire operation
is under strict control. Also, there is no hindrance from
poo r commun i cat I on, in e f f i c I en t I I gh t i ng o r d i f f i c u I t
personnel access for dacuss.'ntat ion. With good lighting and
communication, night berthing is also much eas ler than at a
buoy berth. Additional advantages of a fixed structure are
minimum pipeline and service 1 inks as wel 1 as ease of shore
ballast discharge for vessels.

The fixed structure may have some apparent disadvantages
compared with a sea berth. The capital cost is likely to be
higher, and it Is usually necessary to provide tugs. Such
disadvantages are usually small compared with the benefits
obtained by far more efficient operation. This results In
fewer required berths for a given annua'I throughput of oil.
However, in an unprotected area extensive downtimes lessen
the economic attractiveness of a fixed berth,



~bin le buou ~moo i  88fl!. Hi tory hoes that by the
late 1950 s the large ships brought into operation at that
time imposed severe loads on the fixed heading buoy moorings
in use around the world. By the early 1960's there seerred
to be a general conclusion that a 100,000 dwt ship was about
the maximum size that could be reasonably handled at fixed
heading buoy moorings in areas open to dangerous sea
condi tions. For ships of larger size it would be necessary
to reduce strain by al lowing the ship to swing freely
according to prevai'I ing weather conditions such as wind,
current and waves, This general contention seems to have been
borne out; where berthage is provided outside harbor works
or natural shelter, single buoy moorings must be used.
The downtime comparison on a SBM versus a fixed berth varies
with the partIcular geographical area under consideration.
As an example, a study was made for an area approximate iy 20
mi les offshore Louisiana. According to the study, fixed
sea islands with a 3.5-foot surf limit would be out of service
58 per cent of the time on an average annual basis. However,
a sea island is completely inappropriate because of the
anticipated outage of 70 per cent during average winter months
and because of the possibi I i ty of a 100 per cent outage for
a full month every five years. Wi th monobuoys the maximum
Ful I port outage expected to recur every five years in any one
month would be around eight per cent. However, in this same
month an outage of 35 per cent would be expected In terms
oF ab i I i ty to conduct mooring ope rat i ons w i th current
techno I ogy.

~or d in of ~xistin ohann t . i ~ th 8o pus Ch isti
proposai and in a suggested Baltimore bulk terminal,
dredging could be the solution. However, there is a point
where dredging and maintenance costs become prohibitive so
in most cases this solution is not a viable alternative.
In addi tion, dredging can have a substantial effect upon the
environment. Of particular concern are spoi ls and their
disposition -- especially spoi ls so contaminated that they
affect the natural environment i f not disposed of correctly.

Offshore islands. The concept of arti ficial offshore is-
land creates many problems, ameg them too hi gh construction
costs, concentration of high volumes of ol I wi thin a smal I
area that would create a national securi ty danger i f destroyed
by weather or other crisis and congestion by smal I vessels
if adequate pipel ines to reFineries are lacking.

Regardless of the system chosen, from an environmental
and economic viewpoint these systems must be tied to an
onshore tank farm via submarine pipel ine and a network of
onshore pipel ines to refining centers.
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Such a system decreases the number of oi I transfers and
increases environmental protection. Small vessels cannot
compete economical ly with pipel lne, and they permit smooth,
efficient operation.

Location of U.S. Dee ater Ports

Where should the deepwater ports be deve'loped in the
United States2 In 1970, there were 262 domes tic refineries
with daily capacities averaging 49,000 barrels per day, On
the basis of forecast demands, it is estimated that 58 new
refineries averaging 160,000 barrels per day wi I I be required
by 1980.

/tuch of the needed additional refining capacity should be
bui lt along the East Coast where 40 per cent of the demand
but just 12 per cent of the refining capacity Is located.
Based on assessment of s i te avai labi I i ty and I imi tat ions
from environmental pressures, it is ncaa anticipated that at
least five major refineries that would have built in the
eastern Uni ted States wi I 'I be constructed in the Gul f of
Hexi co region or e lsewhere. Therefore, we see a need for
at least one deepwater port on the East Coast and two or
more in the Gulf.

Alternative to U.S. Dee ater Ports

If deepwater ports are not developed domestically, there
are several alternatives ava I lab le to shippers . Shi ppe rs
can continue with existing systems utilizing 60,000-80,000
dwt vessels. Although this choice is not physical ly or
economical ly feasible and should not be cons idered. There age
not enough of these vessels today to move our requirements to
a forecasted import of 12 mi I I ion barrels per day in 1980.
New construction is not economical ly possible.

Shippers can I ighter I/LCCs to bring them as near to the
demand point as possible. This operation is efficient if
kept small. However, the chances for spi I ls are increased
by the sore numerous oil transfers. From a physical viewpoint,
as ide from economics, I i ghtening could not manage the imports
forecast for 1980 and subsequent years.

A newly-designed fleet of shallow-draft vessels could
supply U.S. ports. The economics of this type operation are
less attractive than those for several other solutions.
In addition, it is Impractical from an economic standpoint
to bui ld ships of the capacity needed with drafts sufficiently
shal lm to enter U.S. ports. Studies have shown that uni t
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costs for this type vessel would have 50-60 per cent higher
costs than conventional VLCCs Steel weight is two tlrrms as
great, and fuel consurrptlon is approximately one and two-thirds
times as great due to the hydrodynamic vessel shape.

Transshlprrmnt through Canada, the Bahamas or the Caribbean
Is lands would be the most economically viable because of
80 per cent VLCC savings, However, transshiprrent would have
a substantial effect upon national security and national
balance of payments. Congestion at the receiving points would
continue, and the exportation of refining capacity would be
encouraged. To shippers, this system would be the most
expeditious interim step prior to the developrrent of U,S.
deepwater faci I i t ies.

In conclusion, we must support the developrrmnt of
deepwater facilities in the United States. The irrmredlate
emphasis must be on the provision of facilities for recieving
foreign oi I. Faci i i ties for handling dry bulk cargoes,
perhaps necessary in the long run, are not of comparable
irrIrrediacy to the energy problem. In order to satisfy
forecast demand for imported oi I �2 mi I I ion barrels per day
in 1980, 18 mi I lion in 1985!, at least one major feei I i ty wi 11
be required on the East Coast, at least two or more in the
Gulf and perhaps one on the West Coast.

There is already evidence that development of forei gn
transshiprrent facilities Is being encouraged in the Bahamas, in
the Caribbean and in the Canadian maritime provinces. When
such ports are estab lished outside the Uni ted States, moverrmnts
in VLCCs wi I I go there; later transshipment of oi I in smaller,
less economi eel tankers wi I I come to the U,S.

We believe that the U,S. must determine to establ ish its
cwn port facii i ties soon and must make that determination known.
In the interim, we acknowledge that the use of foreign
faci li ties may be necessary because of delays in estab iishing
domestic ports. However, we do not believe that total
long-term reliance on foreign ports ls in the national interest.

We think that fai lure to establish oil-receiving
feei iities for VLCCs will have an adverse effect on both
our bal ance of payments and national security. Payrrents made
by consumers for the services provided by foreign transshipment
wl ii result in exported dollars, thus increasing the dol lar
outflow without provi ding a corresponding inflow. Moreover,
construction of foreign facilities will mean that nations
other than the U.S. will provide jobs and materials for bui l ding
and operating such faci li ties, which would not be under
U,S. controls.
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I f the Iiorth American deepwater port facilities upon
which we wi 1 I depend are in U.S. waters, thIs country wi il
benefit not only from the avai labi lity of the facilities,
but also from the probable growth of associated refinery
capacity. Establishment of such port facilities and refineries
will aiso permit the orderly deveiopnent of logistic
facilities requi red for support: pipelines, marine terminals,
tank farms and the like to optimize benefits of the enti re
system.

We recognize that both government and indust ry have an
interest in the creation of sufficient capacity in deepwater
port feei i i ties. Nevertheless, we believe that government's
role in establishing these facilities can be limited to
three areas.

Fi rst, our ci tizens require assurance that establishment
of deepwater port feei 11 ties w i I I not have undes i rab le
ecological consequences, We therefore be lieve that industry
and government shouId cooperate in ensuring that there wi I I
not be any adverse ecological impact from any facility
cons i de red,

Second, in view of the federal interest in port traffic
and navigational safety, the federal government should provide
lighthouses, navigational aids and traffic control in con-
junction with the port Feei I i ty.

Third, such facilities wi I I have to be established in
waters over whi ch the state end federal governments both
exercise jurisdiction. These governments wi 11 need to
establish procedures by which the granting of rights to
locate and to operate deepwater ports wi I 1 be faci I i tated.

We recognize that formulating the problems of U.S,
deepwater port facilities and making decisions to establish
them may requi re sosm tirre. Heanwhi le, the industry is
likely to adopt interim smasures For receiving VLCC traffic
at Foreign ports. We strongly urge that this country should
announce plans for developnent of long-term policies
creating domestic deepwater port faci I i ties to minimize the
prol i feration and iong-range impact of these interim seasures.
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Environmental Vulnerability of the Delaware Bay Area
to Deepwater Ports

Don hhaurer

Hsiang Wang
University of Delaware

This study was conducted ta evaluate the environmental vulner-
abi I i ty of deepwater port feei f i ties at proposed s i tes in the
Delaware Bay area. To accomplish this goal, it was necessary to
describe the environns ntaI setting of the area prior to construc-
tion and operation  Maurer and Wang 1973! . The area was then
hypothetically exposed to a series of acti vi ties  construction,
operation, major ai I spills, minor oi I spi ils! related to deep-
water ports. The probable effect of these activities was described
in a hypothetical scenario. Based on the scenario, sites were
rated in order of environmental vulnerability. The purpose of
this paper is to briefly outline probable environmental effects
and problems involved in rating and comparing environmental vul-
ne rab i I i ty.

BBack Brou d

Huge energy needs have recently been projected  Soros 1972,
Winger et al. 1972! . Since other sources of energy are not
presently avai labia in sufficient quantities  Harmond 1972!, these
needs wi I I probably be met by imported petroleum products in the
next decade ar two, The unit cost of petroleum transportation
by ocean tankers decreases as vessel draft size increases. As a
result, there has been a rapid shift to supertankers �00,000-
500,000 dwt!, At present there are no ports along the Middle
Atlantic Bight to berth vessels even as large as 100,000 dwt. To
acconmtodate supertankers as large as 500,000 dwt   100-foot.
draft!, deepwater port faci I I ties wi I I have to be constructed.
Depending on the s i te, construction, maintenance and operation of
these terminals  Rounsefe1 I 1972!, together with massive oi I spii ls
and regular low level spi I ls, rsay cause inmediate serious damage
and in satrap cases long-term environmental damage.

To minimize damage from port-related activities, the Counci I
on Environmental Quality  CEQ! and other federal agencies were
charged wi th developing a broad-based study that included a report
on the envi ronmental vulnerabi I ity of prospective port si tes to
supertanker acconsaodati on. The Counci I enlisted the aid of the
Sea Grant Program  SCP! because of Its close relationship with
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academic institutions. In turn, SGP contacted specialists from
respective areas to participate in the study.

Several points concerning the objective, scope and approach
to the study were agreed upon In joint session with CEQ, SGP and
participants. The study objective was to col late existing data
in order to develop informed scienti fic opinions on envt ronmentai
effects of the construction and operation of supertanker port
facilities. The result wii I attempt to rank alternative facilities
in terms of their relative environmental effects.

Emphasis was placed on analysis and formulation of scientific
opinions From existing data rather than on acquisition of new
data. This effort involved description of the environmental
setting  biological, rhemical, engineering, geological, meteoro-
logical and physical!. Although ail disciplines interface in this
problem, biological aspects received the nest attention. Identifi-
cation and description of marine biota, the basic food chain
including important ecological and comnerclal species, location
of spawning grounds and assessment of sensitivity to stress of
individual species were among principal aspects.

Determination of stress sensitivity zones, areas particularly
subject to harmful effects due to oil spills, sedismntation,
currents, as well as locations and movements of stress-sensitive
organisms were indicated. Changes in physical characteristics due
to terminal const ruction and to supertanker operations were also
i nc luded.

A description of the spread and the fate of oil spi ils using
a simpl i fied model of oil dispersion was proposed. This included
short- and Iong-term effects of one major spi 11 and continua I low
leveil spills. Construction and operation effects of the terminal
s i tes on environmental vuinerabi 1 i ty was also covered.

Recorrmmndations for future studies to increase the confidence
level of educated guesses were also included. These objectives
were discussed in detai I by Maurer and Wang �97!!.

Several other ground rules were establ ished. Based on its
studies, the Counci I also provided locations of proposed deepwater
ports together wi th general ronfigurations of port feei 1 ities for
each geographic area. In addition, the Council stipulated amount
and frequency of major and minor spi I ls and general composition
of oil in the spi Il.

Pro osed Dee water Port Sites

A potent iaf site for Delaware Bay feei I i ties would be three
and a hal f miles west of Cape May Canal inside the bay  FIgure I!.
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The site lies in 50 feet of water; and the substrate consists of
coarse sand, shelly sand and gravel. An is land would be bui 1 t
From the rather extensive dredging operations required for this
s i te. The dredging would include two square mi les of berthing and
turning area and an access channel 1000 feet wide, six and a half
nautical miles iong.

Approximately 150-200 mi 1 lion cubic yards of bottom material
would have to be dredged to provide the necessary 90-foot draft.
 The excess dredge material could be disposed of on land, close
to the island site or at sea, depending on possible toxicity of
sediments and on sediment requirements for onshore projects.!

The alternative of a platform wi th a shore-based tank farm
was also considered. Platform faci 1 i ties would be s imi 1ar to the
is land except that the platform would be smal ler �00 feet by
250 feet!. This platform would be in addition to the platform
included with the berthing facility.

One supertanker site offshore would be located eight mi les
east of the coast, halfway between Cape Henlopen and the northern
bank of Rehoboth Say, in the case of the platform or island. This
site, which takes advantage of a natural deepwater trench for
supertanker berths, locates the island  or platform! and break-
water �1,000 feet long! on the shelf. Dredging would include a
1000-foot wide channel for a distance of about three nautical mi les
and two square mi les of berthing area dredged from a 65-foot to
100-foot depth.

Another supertanker site offshore would involve a five-nested
single point mooring  SPH! with central platform located 20 miles
directly east of Rehoboth, No dredging would be required here.

E f feet of Const ruct ion and Maintenance

An out l ine of possible envi ronmental effects of offshore con-
struction was proposed by Rounsefel1 �972!. Ail the categories
in his outl ine were not appropriate for each proposed site, and
the select i on of speci f i c ones  Tab le 1! for discuss ion was based
on persona! experience and on other references  Cronin et al. 1970,
1971; Sherk 1971!. Since construction and maintenance effects on
the biota were described in considerable detail  Haurer and Wang
1972!, only a brief sunsoary wi I 1 be presented here.

The matrix represented by Table 1 1 offers one means of sum-
marizing these envi ronmental effects, By ranking the posi tive and
negative effects on a scale of zero  nonapplicable! to Four  large!,
one can obtain some idea of the relative magnitude of damage per
site and port configuration.
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TA8LE i. Outl ine of possible Environmental Effects from Construction

I. Direct Effects of Structure Itself

A. Permanent loss of occupied habitat  chiefly by islands!

8. Thi gmot rop i c ef feet of submerged s tructures

C. Attachment or shelter for marine organisms

II. Changes in Water Mass Exchange  Applicable to Structures
Within an Estuary!

A, Changes in existing currents

1. Velocity changes affecting areas of scouring and of
sedirrmntation

a! Effect on settling areas of larvae

III. Changes in Salinity, Turbidity and Oxygen

A, Changes in pri mary productivity

1. Through increase or decrease in turbidity affecting
photosynthesis both in water column and in benthic
flora

8. Changes in trophic structure through changes in total
plankton consumption by fi i ter feeders caused by changes
in total net water movement.

C. Shi ft in areas in which certain oyster predators are
control led by intermi ttent periods of sal ini ty belrxrr the
predators ' tolerance I evel

IV. Changes in Substrate

Loss and gain of areas of habitat types by shifts in
areas of scouring and sedimentation

8. Loss of established benthic correrunities

 ADAPTED FROM ROUHSEFELL 1972!
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TABLE I I, Probabl e E f feet o f Construction and Ma I ntenance Operations
on the Ecology of Marine Biota at Proposed Terminal Sites

S ITE I S ITE I I
Inbay Of fshore

Is land Platform Island Platform SPM

ADVERSE  -POINTS!

Permanent Loss of Habitat

Conssun1 ty Dls rupt ion

Mortality 6 Gross Effects

Effect on Pumping s Feeding

Effect on Larval Settling

Shift of Predators

S UBTOTAL

BENE F I CI AL  +POINTS!

Thlgmotropi c Effect

At tachemnt

Gain of She ltered Habitat

Gain of Habitat by Deposition

Increase of Nutrients

Increase of Primary Productivity

SUBTOTAL

TOTAL

LEGEND:

0 ~ Nonapplicable
I ~ Negl igib'le
2 e Small
3 ~ Moderate
4 Large



For example, permanent loss of habitat and coamjunity disrup-
tion from dredging would be more extensive at the island/platform
inbay site than at the SPM offshore site that requires no dredging.
Consequently these two damage factors would receive minus threes
or fours, whereas the SPM site wouid receive a zero,

Mortal I ty, gross effects and problems with pumping and feed-
ing would vary from site to site. The effect on larval  oyster in
particular! setting and on shift of predators  oyster drills! from
increased water velocity and from salinity, respectively, would be
serious due to heavy inbay dredging off Cape May but not serious
at the offshore is land/platform or SPM sites. Their rankings would
reflect these anticipated df fferences.

ln terms of positive or beneficial points, thigmotropic and
at tachment effects would tend to be more s igni fi cant offshore at
the island/platform site than inbay because of the large break"
water. At the same time the SPM site size compared to the island/
platform wi th breakwater would have relatively little value for
these categories. The remaining categories received similar
treatnmnt until the matrix was fi 1 led. The ranks were totaled,
and tentative conclus ions on envi ronrrental vulnerabi I ity were
presented ln Maurer and Wang �973 ! ~

Selection of categories and their relative weight are subjec-
tive and open to question. Selection of criteria in assigning
weights will vary with training and experience. Nevertheless, the
authors believe that most of these categories are important ones
conmon Iy cIted in the literature. Furthermore, weight ass i gnaent
to extreme conditions  lnbay compared to SPM! would probably re- '
ceive general agreement. On the other hand, weight assignment to
marginal conditions  offshore island compared to offshore plat-
form! would definitely be arbitrary.

The Effect of Oil S ills

fn contrast to the inbay site  Cape May! where oil spread
would be primarily controlled by tides, a spfll at sea would be
influenced to a greater extent by prevailing winds and current
 Smi th 1968, Schwartzberg 1971, Straughan 1971!. In turn, oil
toxi city would be related to oi I type and to duration of weathering
 Smi th and Maclntyre 1971! . Presumably longer periods at sea,
which promote weathering  evaporation, dissolution, microbial and
chemical oxldat.ion and suspended sediment formation!, would reduce
toxicity  Moore, personal communication!. Thus it is more di f-
ficult to evaluate the effect of oil at sea and its subsequent
effect on the shoreline than an oil spill near shore. Effects of
the latter spill may be observed wi thin a tidal cycle, whereas
it may require days or weeks to observe effects onshore from an
of f s ho re ace I den t,
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A brief review of the local hydrographi c ci rculation would
be useful  Figure I!. A strong I ittoral drift moves northward
toward Cape Henlopen  Kraft 1971! and southward tmard Cape May
 Raney et al. 1971!. Moreover, there is evidence that a bottom
current is moving directly towards the bay mouth  Oostdam 1971,
DuPont 1972!. Off the bay mouth approximately 10-15 mi les, a
defini te rotary current occurs  Mi I ler 1952, Ketchum 1953, Bumpus
and Lauzier 1965!. A reversal of surface current drift to the
northwest occurs during late spring and sussner. Estimates of
maximum net dri ft velocity range From 8.7 nautical mi les/day
 DuPont l972! to 12 naut i ca I mi les  CEQ! . Prevai ling winds must
be added to this picture; their velocity, direction and duration
vary seasonally  Brawer et al. 1972!. In many cases oil disper-
s ion at sea is almost total ly dependent on winds  Schwa rtzberg
1971! .

A number of models for predicting oi I spi il flow have been
proposed  Kinney et al. 1969, Fay 1971, Schwartzberg 1971, Mlkolaj
1972!, Any model that attempts to predict an oi I spread must
account for seasonal variations. The model developed for this
study by Wang is presented in detai I in Maurer and Wang �9'73!.
The model accounts for current, tidal and nontidal effects but is
even more sens it ive to seasonal wind patterns. Based on extensive
weather data, Wang was able to estimate the probabi I ity of the
direction and ve loci ty of a hypothetical oi I spread after 3 hours,
12 hours, 48 hours and 72 hours on a bimonthly schedule.

According to Wang's model, the re is greater probability that
the oil would move north-northeast toward the New Jersey coast in
the sunrrer and south-southwest t~ard the Delaware-Maryland coast
in the winter. Because of the distance from shore for the island/
platform site  eight miles! and the SPM site �0 miles!, predic-
tions from the model indicate that the oil probably would not
come directly ashore in Delaware. More likely, the oi I would corre
ashore in southern New Jersey or dissipate out to sea in the sum-
merr and come ashore in Maryland and Virginia in the winter. A
storm or strong unseasonable onshore wind that is likely but un-
predictable here could move a large mass of oil onshore in one or
two days. If the oil did reach Delaware's coast, the strong
littoral current would assure rapid spread over its beaches and
enclosed bays.

A complete discussion of the oil scenario was presented that
included a description of probable effects of oil on specific
habitats and habitat groups  Maurer and Wang 1973!. Based on data
From CEQ, an initial matrix was developed to indicate possible
interactions of oil spills on the biota. The matrix totaled 416
unique events or effects that might be considered for discussion.
This task was prohibi tive within the time f rame for the study,
Furthermore, there was insufficient information to discuss the
effects even if time permitted.
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As a result, a series of assumptions was made and a simple
matrix constructed  Table I I I!. Ranking fol iowed the sane proce-
dure used with Table I 1 except that only adverse points were
assigned. For example, the oyster and its associated fauna that
are locally restricted to the bay and to estuaries would suffer
serious damage from a massive spi I 1 or from gradua I oil accumula-
tion at the inbay site, whereas simi lar circumstances at the SPII
site would probably not affect them. The inbay site would receive
minus threes or fours and the SPiI site minus one. An accident or
oi 1 accumulation at the offshore Island-plat form si te would ha rm
the surF clam that is essentially restricted to the ocean. more-
over, an accident in the bay would also have some effect on the
surf clam because the surf clam and its associated fauna are
relatively close  three to five miles! to the mouth of Oelaware
Bay. These relative di fferences would receive intermediate values
between 0-4,

There are a number of problems associated with evaluating
envi ronsmntal vulnerability. Certainly insufficient data is one
of the nest s igni fi cant. In our study area there was a great
deal of information known about finfish, and we pursued this in
some detai I.

In contrast, almost nothing was known about phytoplankton.
As a result, the detrimental effects of port activities on the
important biological process of photosynthes is and on primary pro-
ducti vi ty received 1 it tie attention. Moreover, tolerance I imi ts
of the biota to Inwedlate toxic oi 1 effects are known under experi-
rrmntal conditions for only a few species. Even less is known about
long-term and sublethal effects that may prove to be the most
serious of ai l. The state-of-the-art in describing movement and
spread oF oi 1 spi I ls and reduction of toxic effects due to weather-
ing is sti I I in early developnmntal stages.

In addition to insufficient data, other problems involve lack
of agreement on what constitutes envi ronmental vulnerabi ii ty and
cri teri a for comparing environmental vulnerabi 1 i ty from si te to
site. For my purposes environmental vulnerabi ii ty is the degree
 number or per cent! of reduction in a local ecosystem in terms
of species survivorship, distribution, abundance, diversity and
reproduction in the face of environmental factors. Other defini-
t i ons may be equall y de fens ib le.

I f agreement on the def ini t ion of envi ronrrenta I vu inc rab i I i ty
is hard to obtain, criteria for comparing si tes is even more di f-
fi cuit, Such aspects as cormmrcial fisheries might be determined
for each si te and then compared site-to-si te. In that case, a low
fishery area would be less vulnerable than an area with high
fisheries, and the former would be the preferred site for a deep-
water port. On the other hand, an area with Inc conmmrci al
fisheries might sti ll have great value for recreation purposes



TABLE II I. Probable Effect of Oil Spi11s on Selected Biota and
Habitats at Proposed Terminal Sites

I S LAND-PLATFORM
Inbay Offshore

Single Long Single Long
Massive Term Massive Term

Spill Spills Spill Spills

Beach-bay

Beach-ocean

LEGEND:
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Oys ter

Oyster Fauna

Benthos

Phytop Iankton

Nekton

Marshes

Dunes

Smai I bays

Surf clam

Surf clam fauna

0 = Nonappl icable
I = Negligible
2 ~ Small
3 = Moderate
4 ~ Large

SPM
Offshore

Single Long
Massive Term

Spi'I'I Spills



whi le the high fishery area might be surrounded by habitats essen-
tial ly inhospt table to recreation act ivi ties. Based on this, the
Im-use recreation area would be the preferred site for the deep-
water port.

Another consideration might involve the present condition of
the environment prior to port activities. Both areas might have
simi lar recreation and fishery profi les, but one area might be
demonstrably more polluted than another. Confronted with the
anti cipated environmental effects of the port faci 1 i ties, the
polluted si te would be less vulnerable than the unpolluted site.
As a result, the famer waul d be the preferred deepwater port
si te.

Despi te the foregoing considerations, the authors believe
that areas can be compared and propose the fallowing tentative
outline. Each geographic area would be categorized as ta the
major habitat types present. For example, Delaware Bay area has
marshes, exposed beaches, bay beaches, jetties and tidal flats.
In turn, each major habitat type would be rated in terms of i ts
biological productivity. Locally this would be I! marsh, 2! tidal
flats, 3! jetties, 4! bay beaches and 5! exposed beaches.

This scheme would di ffer geographrca11y in that the New
England states would have rocky intertidal areas or perhaps exten-
sivee mud flats. The Gul f Coast would have extens ive marshes and
no rocky interti de 1 areas exclusive of manmade jetties. Sti I I
each site would be characterized by a maximum biological contri-
bution from a major habitat type. Perhaps a recovery factor fram
oi I pol lution could also be incorporated into the method.

For example, ocean beaches and open rocky intertidal areas
have recovered from an oil spil'I in one year  Straughan l970,
Chan 1972!, whereas more enc'Iosed situations  North 1967, Blumer
and Sass 1972! have required two-ten years. A marsh may require
only one year to recover from a single low level spill but may
never recover from regular law level spi I is  Cowel I 1971!.

The final step would involve determining the area percentage
of major habitat type for each geographic area. By comparing the
percentage of major habitat area in proximity to proposed deep-
water port sites, the relative environmentai vulnerability cauld
be assessed. For example, one area containing 70 per cent of Its
major habi tat in proximity to a proposed si te would be nore vulner-
able than an area of 40 per cent. Factors such as recovery rate
and degree of existing pollution might also be included in the
decision process. Finally, the limitations of our present know-
ledge may urge us to develop more analytical and objective nmans
to evaluate envi ronsmntal problems.
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Some Aspects of Deepwater Terminal Site Selection
in Northern New Eneland Coastal Areas

Stephen F. llhoore

Hlassochusetts Institute of Technology

The realities of the energy supply and of the demand situation
in the United States require that methods of importing large amounts
of foreign oi I be considered and be evaluated. Currently, one of
the most attractive nmthods is the development of port feei I I ties
capable of receiving oi I tankers of at least 250,000 deadweight
tonnage  dwt! in the coastal waters of the U.S. However, such
vessels require at least 60 feet of water and may need depths of
80-120 feet. In the past dredging has been an acceptable solution
to provide adequate depths. Heaver, there are both economic and
environmental I imitations to this approach,

An alternative is to locate part facilities in areas with
natural ly occurring deep water either neat' shore or off shore.
Along the Atlantic and Cul f Coasts the northern New England coast-
1 ine provides the only naturally occurring deepwater harbors. For
this reason, there has been cons iderab le interest in determining
the feasibl 'Iity of developing a supertanker port in the New England
region, especially at Machias Bay, Maine.

In addition to environmental Impacts, there are seriaus ques-
tions regarding oil spill impacts due to construction of the
physical system, fn the Hachlas Bay region, oil spi I lage is the
most serious envi ronmental problem.

The research reported here 'Is part of a study ln which the
primary objective is to assess the environmental vulnerabi 1ity of
the Machias Bay region ta a hypothetical supertanker terminal.
Specific projection of biological populations, water quality and
other envi ronmental pararm:ters are not a major gael, although any
quantitative models that can assist in this assessment are desira-
blee. The study is based on current92y available data bolstered
by informed scientific opinion.

This paper reports preliminary results regarding an extensive
review of the biological Impacts of oil, an attempt to include the
effects of oil weathering in the impact assessment and tentative
conclusions regarding the selection of a deepwater terminal site
in the coastal waters of northern New England.
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1. The Northern New England Coast

Ph sical Environment

The northern New England coastline is irregular, rocky and
bold with nur erous islands, bays, rivers and coves. The inter-
ti de 1 zones are characteri zed by lack of sediment. Where beaches
are present, the particle size is large, ranging from pebbles to
small eroded boulders. Sand and mud flats exist only in embay-
ments and in estuaries far from the frequently violent surf.
Shores of ten drop of f to deep wate r steep ly, at angles of 30 to
40 degrees, further inhibiting sediment deposition. Estuaries are
a particularly important landform because of the crucial role they
p lay in 1 i fe cycles and in food webs of coastal ecosystems.

Graham �970! has described the New England coastal currents.
The most prominent feature of coastal circulation is upwel 1 ing;
water is carried paral lel to or offshore from the coast at the
surface with compensatory movement inshore along the bottom. How-
ever, significant exceptions occur, bringing surface water shore-
ward, due to wind and dynamic pressure gradients Influenced by
temperature and river discharge. Spring tides range from ll to 21
feet along the coast. The current velocity is often as high as
two knots and in constricted areas as swift as six knots. The
greatest storm surges result from offshore passage of extratropical
cyclones. Surges over five feet above mean high water have been
expe r i ence d.

The weather in the region experiences frequent and rapid
changes, especially in the cooier seasons, due to the extratropical
cyclones  Nor'casters! that enter the area from the west or south-
west. The prevai ling westerly winds have a northerly component
from November to March, with a southerly component from Apri 1 to
October. Wind speeds are typical ly 15-20 knots; however, speeds
greater than 100 knots have been recorded. Ai r temperatures range
from the 70s  'F! in the su m er to as low as O'F in the winter.
Sea temperatures typical ly fal 1 between freezing �2'F! and 60'F.

Bilolo ical Characteristics

Two major biological zones are of interest: the exposed
rocky intertidal and subtidal areas and the highly productive
estuary!marsh complex. The rocky intertidal organisms are parti-
cularly important due to the extensive tidal range along the coast.
Typica] of the biota are numerous blue-green algae and lichens
 ~terr aria, the periui ki ~  Littori iitto ea, ba I s
 Satan s batanordu! and blue mrm~se m titus ~e ~  is . I tile tran-
sition zone from i te tidai to btida, tha sea mos ~ Chrondus
~eris us a d the ia ina ian sea cede Imp t t i h bit ts.
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The s ub t i da I zone contains diverse invertebrate fauna including
a immi ~ of thc bar acl ~ -mussel level. dod uhelks  aucetta ~ta illa!,
I impets  Acmaea! and many seal I copepods and mi tes. Where sedi-
rrmnts al ldxb!, amphipods and worms are plenti ful. In the deeper
waters are found many larger animals including lobsters, crabs
!C ce a d ~arcs s, brittle st ~ and star 11 h, as mell as
numerous smal I copepods, sponges and other forms.

Salinity, temperature, sediment distribution and water circu-
lation are the primary factors determining the distribution of
organisms within an estuary or salt marsh, The biota In the
estuary/marsh complex are typical including many shellfish  soft-
shei led clams and blue mussel!, marine worms  Nereis!, crabs and
primary producers [Zosteira, known as eel grass and marsh grass
itparti a!! ~ ua d-shelled clams  m~erconaria are rarely found d
to cold temperature and heavy predation by green crabs. Host
importantly, the estuaries and marshes act as nursery grounds for
larval and juveni le stages of many shel 'if i sh and finfish.

2. Possible Ecological Impacts

Possible Impacts of a deepwater terminal may be categorized
as nonol I spi li or oil spill, The nonoi I spi I I effects result
from const ruction activities, existence of a facility and opera-
tion of tankers. OII spill impacts may result from either low
level, nearly continuous discharges  ch ronic! or a single major
spill  catastrophic!,

Rounsefeli �972! has recently reviewed the potential ecologi-
ca I effects of offshore construction activities and the instal la-
ti on of physical structures . He concludes that there Is slight
danger from most construction programs. The maJor threat is the
placement of artificial islands too close to estuaries, which could
affect water circulation, Island facilities have not been proposed
for the northern New England area; but, should such a proposal be
made, then the potential impacts must be assessed.

Tanker operation can resui t in envi ronmantal changes due to
scouring, turbulent mixing and wave generation. However, the
traffic intensl ty probably must be relatively high to pose a serious
threat. In addi tion, the primary problem of sediment scouring is
not likely to occur at snst sites along the northern New England
coast.

The most serious potential ecologic impacts along the Hew
England coast are the results of oil spills . These potential
problems are treated in detai I In the next section.
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3. Ecological Impacts of Oil Spills

Oi I spi I 1s are class I fied above as chronic or catastrophic.
The potential effects of oi I from either source may be categorized
as: 1! Imsmdi ate lethal toxicity; 2! sub lethal inhibition of
behavlorial activities, especially during feeding and reproduc-
tion; 3! lethal or sublethal effects by direct roating of animals
by oil substances  this is not the same as toxic effects!; 0! in-
corporation of high boiling point polycyclic aromatic hydrocarbons
 PAH!, especially carcinogens, in the food chain; and 5! changes
in habitat, especially for attached  sessile! organisms, due to
deposition of oil on rocks, sediments or other substrates.

Lethal toxicity refers to the direct Interference by hydro-
carbons with cellular and subcellular processes, especially
membrane activities, leading to organism death. Sublethal dis-
ruption also refers to interference with cellular level processes
but does not include death-causing effects. The most important
effects in this category are disruption of behavior -- especially
feeding and reproduction. The effects of direct coating are the
result of smothering an entire organism with oil. The response
 lethal or sub lethe I! does not result from biochemical inte r-
ference of cellular activities.

The incorporation of hydrocarbons In the food chain is
interesting because of potential accumulation of PAHs, especially
carcinogens, in various marine organisms. Lethal or sub lethal
responses exhibited by the organisms are included in the previous
categories. Habitat changes, which include effects from both oi I
spill and nonoii spill events, consist of physical or chemical
environmental changes that result in significant shifts of species
distribution within the region of concern.

A group of investigators at H.I.T. are currently carrying out
an extensive review of the specific blologlcai responses that
have been recorded from experi manta I and field studies . The objec-
tive is to sort out the various responses and to cl ari fy some of
the current confusion that exists regarding the effects of oi I on
organisms. The complete results wi I 1 be publ ished in the future.

However, soar prel iminary conclusions are that; I! the lac
boi I ing aromatic const i tuents of petroleum substances are the
only serious toxic threat; 2! concentrations of soluble aromatic
fractions as Icw as . I parts per ml 1 lion  ppm! may be lethal to
certain larval stages, but many adult organisms are insensitive
to soluble aromatic fraction concentrations as high as 10-100 ppm;
3! investigation of sublethal effects of very imv concentrations
[parts per bi I I ion  ppb! range] on behavioral characteristics of
organisms should be a high research priority; II! effects of direct
coating of organisms are minimal In most cases; 5! one of the most
serious threats is the buildup of relatively low concentrations,



which are lethal to larval stages but not to aduits; and 6! ques-
tions regarding the buildup of high-boi I ing PAHs in the food
chain also remain unanswered.

However, the relative importance of effects listed above and
the ultimate impact of oi I in a particular situation is dependent
upon several additional factors  Straughan 1972! inc'iuding: the
composition and amount of oil; physiography, hydrography and
weather in the spill region; biota in the spill region; season of
the year; and previous exposure to oi I.

The ccmposition and amount of oi I determines the nature of
the materials introduced into the environment. The physiography,
hydrography and weather determine the spread, trajectory and
dispersion of oi I in the environment. Because the sensitivity of
organisms exposed to the oi I varies over a wide range, the speci flc
biota of the region must be considered. This sensitivity is
strongly influenced by the time of year  spawning seasons, migra-
tion, etc.! and previous exposure to oi I. The overriding factor
is the dynamic nature of this problem.

Oi I weathering results in changes in composi tion and charac-
teristics of the oi I through time  Bluer and Sass 1972!. Wind
and currents transport spi I led oi1 over large areas in the envi-
ronment  Fay 1971; Ichiye, personal communication!. Stages in the
life cycle of most organisms have di fferent sensitivities to oil
 Hepple 1971; Cowel1 1971; Nelson-Smith 1970!. Previous history
of spi I ls may determine susceptibi I ity and adaptations of organisms
 Kanter et al. 1971!. Ail of these factors are dynamic, changing
through time and must enter Into the analysis.

Because biological responses are dependent on speci fi c frar.-
tions of oi I, the weathering process is particularly important.
Oi I constituents are affected at different rates by weathering
forces; therefore, the relative composition and biological effects
of spi I led oi I changes over time. A simple model is proposed
below to assist in assessing the significance of weathering.

4. Oil Weathering

The characteristics of spilled oil are altered significantly
by evaporation, dissolution, microbial and chemical oxidation
and suspended sedfrrent formation  Dean 1968!. 81umer and Sass
�972! and 8 Iumer et al. �972! have reported data that clearly
demonstrate the extent of these various degradation processes.

Two approaches may be taken to develop a model of the weather-
ingg process. The first is to develop equations using a mass
balance, accounti ng for mass fluxes of each oi I component due to
weathering rrechanisms outlined above. Various assumptions can be
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incorporated to simplify the model according to the user's needs.
An alternative is to make an a ~riori assumption about the over-
all1 process, to compare the resulting model with available data
and, i f acceptable, to estimate necessary parasmters in the model.
T' he latter approach is uti 1 i zed here,

Assuming that weathering may be approximated by first order
decay, then:

dc,
1. ~ R.C. where C. ~ concentration of componenti

dt i i I

R. overal 1 weathering rate For component iI
-1

 time ! and t = tine.

The overal I weathering rate is composed of several speci fic rates'.

2. R. r. + r. + r + r where r. specificE D M S E
i i I

-1 Drate of evaporation for component i  tism !, r.
I

speci fi c rate of dissolution for component i
-1 M

 time !, r. ~ specific rate of microbia i degrada-

Sti on for i  t ime ! and r = speci f i c rate of sus-

-I
pended oi I formatIon  time !.

The weathering rates in equation 2 are functions of environ-
mental conditions, especially wind, temperature and currents.
However, over short-tine periods  At!, the rates can be considered
cons tant and:

-R. At
3. Ci  t + ht! = Ci  t! e where R. = R.

evaluated at time t.

l f the original first order decay assumption is valid, then the
time history of the s I ick composition can be estimated by equation
3 when given appropriate re lationships between the rates and
environmental inputs.

The large number of individual compounds in crude oil pre-
cludes the consideration of each one explicitly in the model.
Alternatively, compounds are grouped according to number of car-
bons and hydrocarbon type. Table 1 susmarizes one possible group-
ing and the range of physical/chemical constants far each fraction.
The six fracti ons selected provide adequate flexibility in



characterizing oil, especially with respect to biological effects,
both short- and Iong-term, However, more detai led breakduvns are
possible and may be warranted in soiie cases.

Before estimating the weathering rates for each of the six
fractions, it is desirable to have son+ idea of the validity of
the first order decay approximation. Figure I shows a plot of
changes in concentration of the normal paraffin  undecane!,
 Cl ! I, in a short-term weathering experiiimnt reported by Kinney
et 31. �969! in which evaporation and dissolution were the primary
weathering forces. Because a semi log plot of first order decay
is linear, Figure I provides sosm credence for accepting the first
order decay assumption, Figure 3 demonstrates further evidence
for the validity of the assumption. Gas chromatogram peak heights
reported by Blunmer and Sass �972! are plotted and show an approxi-
mate fi rst order decay for the ratio of the normal paraffin,
heptadecane  C~7!, to the isoprenoid, prlstane  C19! . Changes in
this ratio indicate microbial degradation because hydrocarbon is
subject neither to significant evaporation nor to dissolution,
but normal paraffins are degraded noticeably by bacteria and
isoprenoi ds are not.

The final step ln mode'I developiimnt is to determine the rates
r.E, rlD, r;" and rS. BIuner et al. �972! demonstrate the use
oI' gas chromatograms not only for determining the presence of
petroleum-derived hydrocarbons but also for assessing envi roniiental
weathering of oi l. In particu'lar, certain characteristic chroma-
togram paraiimters, such as the ratio C17:pristane, can be used
to estimate various degradation rates. The reader is referred to
Bl umer, et al. �972! for a detailed discussion of gas chroisato"
grams and their use. Table I I suiisiiarizes estimates of weathering
rates for the fractions given in Table 1 based on data reported
by Blumer and Sass �972!, Blumer et al. �972!, Kinney et al.
�969!, Smith and Maclntyre �971! and the physical/chemical con-
stants 1 isted in Table I.  Notei rs is not a function of frac-
tion type and Is not included in Table il.!

As an example of arriving at the rates in Table I I, consider
fraction l C6 � Clq, normal and iso-paraffins!. Data reported
by Kinney et al. �969! and by Smith and Maclntyre �971! indi-
cate that this fraction is completely lost by evaporation and
dissolution in less than 12 hours. Therefore, microbial degrada-
tion can be ignored. Semi log plots of soiie data given in Kinney,
et al. and in Smith and Maclntyre are shixvn in Figure I, Inter-
pretati on is confused by lack of information on temperature and
on variation in winds. Hcwever, as a fi rst approximation tempera-
ture effects for this fraction can be Ignored due to high

I The notation C� indicates a hydrocarbon containing n carbon
atoms .
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TABLE II

Estimated Weathering Rates for Oil

Fractions as Listed in Table I

�ay !

Ea
I

M
riFraction

W"2S

-.002 0

- 5

-1.0

-.02 -,001

C

a -- temperature dependence could be included by
considering vapor pressure and/or solubility
dependence on temperature.

b -- assumed insignIficant relative to r and r .E 0
I

c -- these rates might be of the order 10

]15

Da
ri

-.03 8 12'C
 CiI0= 3-!
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volatility even at law temperatures ~ The data is replotted in
Figure 2 to shaw the effect of wind. Evaporation and dissolution
are not readi ly separable from this data. However, most of the
increase in total loss rate by wind can be attributed to wind
effects on evaporation. Therefore, dissolution is certain'ly less
than the minimum tota1 loss rate.

Furthermore, the large difference between gas and liquid
diffusivity rates  gas diffusivities are typically one or two
orders of magnitude greater than liquid diffusivities! indicate
that dissolution Is considerably less than the minimum total loss
rate, Using these considerations and the slope of the plots in
Figures 1 and 2, the rates are estimated and given in Table I I.
The other rates can be estimated simi 1ariy and by considering the
differences in vapor pressure and solubility as given in Table I.

Estimates of r are equal ly tenuous. The rrmchanisms of sus-
pended oii formation and deposition are not well understood,
Berridge, Thew and Loriston"Clarke �968! report investigations
of water-in-oi I emulsion formation, but the sea occurrence of
these emutsions, which were typicai following the Torrey Canyon
spill, appear to be closely linked to the application of emulsi-
fi ers . Oi I-i n-water emulsions did not occur significantly, if at
al I, following the Santa Barbara  Straughan 1971!, San Francisco
 Chan 1972! or Tanker Arrow  Forrester 1971! spills.

A more important process appears to be the formation of sus-
pended oil particles in the water column. The suspended oil may
be deposited in sedi ments if It forms negatively buoyant particles
by loss of low boiling fractions or by contact with other suspended
material. Contact with other particulate matter may result from
either physical processes of mixing or bio'logical contact via
injection and defecation by organisms  Conover 1972!.

Rate estimates of suspended oil particle formation suggested
herein are based solely on empirical evi dence. Forrester �971!
estimates that, following the tanker Arrcw spill, the production
rate of suspended oi I particles with a characteristic length be-
tween 10p and 1000p averaged between 1-6 m>jday, The ArrrsN spill
consisted of about III4 m3 of oi I, s~ the specific rate of suspended
oil formation is 10 - 10 9 days as a f'Irst approximation.
This rate is strongly dependent on sea and surf conditions. For
winds less than 10 knots  i.e., no white caps!, the rate of suspen-
sion formation is probably close to zero.

Hartung and Klinger �968! and Poi rier and Thiel �941! have
investigated oi I deposition by sediments. Their results indi cate
that the grams of oi I sedirrmnted pe r gram sediment  diatomaceous
earth! is in the range of . 4-. 8. The Irwer value wou'Id apply to
lower boiling fractions, the higher value to residual material.
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Conover �972! estimates that zooplankton ilngestion and
defecation could lead to sedimentation of suspended oil per unit
of zooplankton biomass per day equivalent to 1.5 per cent of the
suspended oil concentration.

Using the rates gi ven in Table lI, the changi ng composition
of spilled oi I can be esti mated.

Table III shows a simple examp'Ie for short-time periods and
two different wind conditi ons. The actual percentages are not
particularly important. Rather, the fact that In a relatively
short tine �4-48 hours! the highly toxic fractions � and 4! are
reduced to very low concentrations. However, the potentially
undesirable high boi ling fractions remain ei the r to be ultimately
dispersed in the oceans or to be incorporated in sedinmnts where
they could remain for years.

The weathering rates estimated above are first approximations
at best. They should be used cautious'Iy and with a clear under-
standing of the assumptions and limitations involved. Effects
of temperature and wind are difficult to include yet play a major
role. In ali cases, it is desirable to double check the estimates
with alternative, independent determinat i ons.

5. S i te Selection Cons iderations

The foregoing discussion of ecologic impacts and weathering
provide some insights into certain aspects of s i te selection.
Most important is the rapid loss of Iov boil ing aromatics. Because
these are the nest toxic, it is desirable to select a site such
that spills could weather for 24-28 hours before impinging highly
productive shore areas, Secondly, locations should be avoided
that are semienclosed and al low the concentration of soluble frac-
tions to bui ld to dangerous levels. The importance of these two
considerations has bean illustrated by differences in effects of
the West Faimouth oi 'I spi 11  Blunmr et al. 1972! and the Santa
Barbara spill  Straughan 1972! ~

A third consideration, which is Important for the northern
Hew England coast and is related to weathering time, is the
coastal currents. In general, It can be expected that any oil
spf I led in the near-coastal region would soon find Its way onto
shore over a large part of the coastline south of the spi I 'iage
point.

A final consideration, especially important in northern areas,
is temperature, Weathering rates are slier and to some extent
recovery rates would also be slier because of the shorter gran-
i ng s eas on.



Conclusions

Several tentative conclusions can be drawn et this time from
this work:

1. potential nonofl spill-related impacts are mini-
mal in the northern New England area.

2. The environmental vulnerabllfty to oil spills Is
relatively high a long the northern New England
coast.

3. Deepwater terminals should be located In areas
where buildup of materfals from oil spills ls
minimized.

4. Significant reductions ln oll spill impacts are
likely If the sp'iliad oil Is able to weather
before impinging on productive areas.

5. One of the nest serious long-term threats ls
effects on populations due to repeated killing
of larval stages by low level chronic spillage.
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Knvironrnental Aspects of a Toxos Superport

Roy W. Harm, Jr.
Wesley P. James
Texas A8hh University

P rob 1 em

The objecti ve of this study is to evaluate the environmen-
tal impact of a superport aff the Texas coast. Both the
nonoi 1 spi ll impact of construction and of operation and the
oil spill impact on the coastal environment are included
in this project.

Two port locations are considered. Site number one is
located southeast of Freeport about 25 statute miles offshore
in 95 feet of water. Site number two is located south of
Freeport, 11 statute miles offshore in 60 feet of water.

A five-nested single point mooring with a central platform
is being considered for the port facilities at site number one.
The centra'1 platform includes pumping equi pedant with pi pelines
extending to a shore-based tank farm. This site in 95 feet
of wate r would not require any dredging.

The nearshore site located in 60 feet of water requires
dredging a 1,000-foot wide channel, 13 miles long and 90 feet
deep, Port facilities for this site include a 6,000-foot
b reakwater, a 200-acre artificial island and a pipeline
for transfer of oil to the tank farm on shore.

For the purpose of this study, three di fferent oi 1
spi1ls were evaluated. The spills cansidered were a
nearly instantaneous release of 30,000 tons due to a
tanker mishap, a continuous spi 1 1 of four barrels per day
caused by the normal operation of the port and an accidental
spill of 500 tons.

P rocedures

Although this study concerned only two specific port
sites, the procedures and data developed by this praject
are applicable to any site off the Texas coast. The general
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approach fol laved is listed below:

I. Ident i fy those act i vi ties associated with the offshore
port that mi ght af fert the envi ronamnt.

2. Identi fy and inventory environmental elements that
may be impacted by the various supertanker
activities.

3. Analyze the interartion between supe rtanker
activities and envi ronmenta I elements.

4. Eva'iuate and suasnarize the environmental impact
of the deep sea port on the environment.

Time and financial constraints limited the study to
existing onhand kncwledge. The expertise of ocean enginee ring,
physical oceanography, petroleum engineering, industrial
economics, marine biology, parks and recreation and envi ron-
mental engineering utilized to accomplish various task items
of the project.

Movement Of Oi 1

Oil on the sea surface forms a relatively thin fi lm
that will eventual ly disappear. The rate at which the
fractions evaporate ts of special concern since these
compounds are general ly the most toxic. The fractions that
are water-soluble wi 11 have a direct effect on aquatic
1 1 fe. Moore, in an unpublished paper in 1972 at MIT,
presented a fi rst order decay model to approximate the
rates of evaporation, dissolution and biological degradation
for the various fractions of the oi 1, This model was
uti i ized to predict the rate of decay and transfer of
the various oil fract tons between phases.

Accurate prediction of the spread and the transport
of oi 1 at sea is essential for the realistic evaluation of
the environmental impact. I chiye �972! demonstrated that
the initial bore from an instantaneous spi 1 1 would dissipate
within a matter of minutes after the spill. Viscosity
wi 1 1 limit the gravity spread, and In a few hours the
average oi 1 thickness wi 1 1 be of the order 1 res. Horizontal
di ffusion then becomes the dominant driving force spreading
the oi I,

The volume and area for the 500 ton spi 11 and the 30,000
ton spi il are listed ln the fol iow1ng table for an average
thickness of 1.0 ass.
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Table i. Initial Area of Oi I Spills
Area of 011

Value iiiamt i.f ~mn sicknessS i I I

km kmTons nm

0.85 0. 160.55500500

6.5 9.63330,000 33,000

square nautical miles

The oi I slick wi I I remain thicker in the center than at the
edges for some time after the spill. Diffusion will tend to
b reak the slick into patches and also reduce the oil
thickness.

The rate at which oil is spread by horizontal diffusion
depends upon both the sea state and the size of the oi I slick.
A modified form of the fickian diffusion equation is
presented here to account for the transport, spreading and
decay of the oi I slick.

0 il d
~o

2
ay

ad Uad 0 a d
0 o x o+

dt iiX 2
vx

 I!0

Spreading coefficients that were used in the study to
estimate the oil slick size are listed in Table I I. These
values were based on observations of several existing spi I ls
and are influenced both by the wind veloci ty and the spi 1 I
size.
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where d is the oil thickness, U is the unidirectional veloci ty0
of the slick in X direction and is the vector summation of
the wind and current components, 0 is the longitudinal

xspreading coefficient, 0 is the transverse spreading
coefficient and K is the"decay coefficient. K includes
losses due to the water by solution and to the air by
evaporation. The effects of biological degradation are
considered to be very small in relationship to solution and
evaporation terms.



Table I I. Spreading Coefficients for Three oil Spills

30,000 Ton Spi I I
0 D
X y

500 Ton Spill
D D
X

Continuous Spill
D D
X y

Wind
~Sed

3.0 2.0

6.o 4.o

12.0 8.0

1.5 1.0

3.0 2.0

6.o 4.0

2 5-5 0-7 0.5

1.5 1.0

3.0 2.0

5-10

10-20

Util izing the model given by equation 1 and the diffusion
coefficients iisted in Table I I, the dimension of the oi 1 sl ick
can be estimated at any time after the spi 1 i. An example of
slick dimensions estimated for the 30,000 ton spill wi th 10-20
knot winds are listed in Table I I I. When losses due to evaporation
are included in the model, the thickness of the oi I f I Im is
reduced at a faster rate. After the oil slick has been at sea for
two days, approximately 95 per cent of the volatl le fractions in
the oil wi11 have evaporated. The most toxic fractions wii I have
been lost from the ol I slick.

Table I I I. oi I Slick Size,+30,000-Ton �4,000 m ! Spi 11,3

10-20 Knot Wind*

rise ~M ~ or S*ts Mi or Sei ~ Area tto Los ~

hrs. km km  km! mm2
t th Loss

Spreading Coefficients from Table I I.
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2 8
14

20

26

32

38

44

50

56

62

6.5

7.6

8.5

9.4

10. 1

10.9

11.5

12.2

12. 8

13.9

65 33

7.2 43

79 52

8.5 62

9. I 72

9.6 82

10.1 91

10.6 101

11. I 111

I i.5 121

12.0 131

1.00

0.77

o.63

0 ~ 53

0.46

0. 40

o.36

0 33

0. 30

0. 27

0,25

1.00

0.49

0.33

o.26

0.23

0.20

o. 18

0.16

0. 15

0.14

0. I3



If winds are from the southeast, the oil s lick will travel
tcward the coast at a rate of about 3.1 per cent of the wind speed,
The slick will require at least two days in travel time to reach
the coastal area.

Environmental Invento

The inventory of environmental eleamnts that might be affected
by an oi I spill has been In progress s Inca the start of the project.
This task has been nearly Impossible and would requi re several
years of field studies to adequately complete. However, for the
purpose of this study, on-hand data was compiled for the follmring
general areas: I! offshore, 2! nearshore, 3! surf zone, 4! beach,
5! estuaries and 6! uplands to the hurricane highmater elevation.
Those envi ronsmntaI eleamnts within areas I and 2 above were indexed
on a three-mile grid system. The coastal elements within areas 3
through 6 above were indexed according to three-mile beach sections
that were numbered beginnIng at the Rlo Grande River and ending at '
the Sabine River. IIASA's high alti tude Infrared color photography
was used to delineate marsh areas and to locate water gapa in the
barrier beach where oi I might enter.

Eva luat i on

Evaluation of an oil spill impact Includes the probability of
the oil reaching each environmental eleamnt plus the effect of the
oil after it cases in contact with the element. Wind and current
data are lacking off the Texas coast. A model was developed using
average wind and current values, This model estimates the proba-
bi I i ty of the oi I sl ick reaching each grid square offshore and
each beach section along the coast.

fn the offshore area the fractions of oil soluble ln water are
of major concern. Once these fractions enter the water colum,
they move with the water currents and not with the surface oi I
slick. The luver limit of vertical mixing of the soluble fractions
of oil is indicated by the thermocline that occurs 10 to 20 meters
belch the sea surface. In the offshore waters an oi I spf I I would
have I i ttle effect on the bottom organisms.

In the nearshore zone the soluble fractions of oil In the
water coluse are expected to extend to the bottom, As the oi I
slick approaches the surf zone, It will begin to pick up silt and
clay particles from the turbid water. Combined with the 'loss of
volatile fractions, this action wil I cause the specific gravity to
increase, and sonm sinkIng of oil can occur in the surf zone. By
the time the oil reaches the environmental elesmnts on shore or
within the estuaries, most of the toxic compounds wii I have been
lost. IIajor damage wl ll result from smothering.
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Evaluation of the Impact of a superport wi I I require the sum-
mation of the construction, operation and accidental oil spill
effects on the environnmnt. For the offshore si te the effects of
construction and operation, including the continuous 1m'-level oi I
spills, wi il have minimal impact on the environment.

The b I o I og i ca I p roduct i v I ty of the ma r i ne en v i ronmen t is I awes t
in the open ocean, increases towards the coast and reaches a maxi-
mum in the estuaries. The toxici ty of an offshore oi I spill
decreases as it approaches the coast. I f an oi I spi 1 I is to occur,
it will have minimum impact if it occurs offshore and approaches
the coast rather than occurring in the coastal area and moving off-
shore.

Associated wi th the offshore port is the risk of a major oi I
spi I i. Over a period of time this spi I I is very 1 ikely to occur.
Once the spi 11 occurs, the oi 1 is no longer considered a valuable
resource but is an undesirable and potentially hazardous material.
Efforts must be devoted t~ard minimizing the impact of this material
on the environment. Control by containnmnt at sea and by physical
removal of the oil would have the least impact on the area.

The ocean has a capacity to uti I ize certain waste materials
including oi l. Ocean out falls have been an accepted rrmthod of
waste disposal for dissolved biodegradable materials. This reason-
fng has not been an accepted solution for toxic or slowly degradable
materials. Letting the oi I dri ft uncontrolled, eventual ly to spread
over such a 'large area that the envf ronrrmntal effects are no longer
rrmasurable, does not appear to be a good solution. When surmrmd over
this large area, the total damage to the environment might be much
larger than i f the impact is confined to a smal I coastal area.

lt appears from our study that prevai ling winds and currents
on the Texas coast wi1 1 general ly  about 60 per cent of the tirre!
bring a major oil spi 11 to the coast where the oi I spi I I wi 1 I have
a better chance of being controlled. The Gul f beach wi I 1 act as a
barrier that wi I 'I aid in removing the oi I from the sea. Floating
sorbent material added to the oil slick wil I be required to prevent
sinking in the turbid coastal waters and wi I I aid in oi I pick-up
along the beach.

Of the two si tes studied off the Texas coast, the offshore
s i te appears to be the rrxrs t des i rab I e f rom an envi ronrrmnta I stand-
point. The offshore site wil I allow a greater tinm to organize
cleanup and to control operations in addition to al lcwfng greater
time for evaporation of 1 ighter oi I compounds. Because of the
li-mile narrcw-dredged channel, the nearshore site would have the
greater dangers of grounding and of the occurrence of accidental
spi I is - The dredging required for the channel and turni ng basin
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for the nearshore site will affect the benthic organisms in the
imsmdi ate area.

The construction of a supertanker port off the Texas coast
wi 1 1 undoubted1y increase the potential for oi I spi 1 is to occur in
the area near the site. The estuaries have been described as the
most bio1ogica i iy productive areas of the marine envi ronsent.
Thus, by s if ting the potential impact from the estuary to the
coastal beach areas, the supertanker port faci iity may not increase
the potentia1 damage to the environnmnt. Because of barrier islands,
major oi 1 spi 1 ls most likely wi I 1 create short-term problems on
beaches, which appear to be preferable to long-term effects that
might occur in bays and estuaries i f the oil were shipped there
ins tead.

1his project is being sponsored by the Councl I on Environmental
Quality through Sea Grant. The study is still in progress, and
final conclus ions and recoemmndations wi 1 1 be gi ven in the final
project report.

131



Cvrrent Status of Alternative Deepwater Terminal
Feasibility Studies

R. W, Slack

hharitime Administration
U. S. Deportment of Commerce

The need for deepwater terminals on our North Atlantic and
Gul f Coasts to handle United States foreign trade in petroleum
and in dry bulk commodities is a frequently discussed domestic
issue. At this time the total picture 'is difficult to present
because many important studies are not yet published or are just
beginning. An overview of the current status of certain deep-
water terminal studies and their conclusions would be helpful;
however, because the Issue is one with impact on public interest
and on large private investments, misconceptions tend to grow
when all facts are not yet known, Events happen so quickly that
conclusions reached after careful analysis may become obsolete
by the time they are publ lshed.

Yet from the standpoint of national economic interest, there
is I 1ttle disagreement that an abi1 ity to import crude oi 1 from
the Mideast and Africa in large deep-draft ships is essential In
coping with the growing energy shortage that this nation faces.
There is considerable disagreement, however, concerning the cost
of al ternat lve types of deepwater terminals to handle such ves-
sels and also concerning the degree of potential threat to our
coas ta I env I ronments.

A previously released part of a Maritime Administration
project to evaluate offshore terminal concepts wi I I be used as
a basis for discussion. This "executive paper" deals primari'Iy
with a North Atlantic deepwater oil terminal located east of
Cape Henlopen and outside of Itelaware Itay, The project findings
emphasize the impact of such factors as ship size, route length,
terminal location, coastwise distribution and pollution protec-
tion on the economics and engineering feasibility of deepwater
terminals.

~Sack round

An explanation of certain other related projects will pre-
face discussion of the above study so that the s ignif i cence of
various findings can be placed ln perspective.
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The interest of the Mari time Admlnlstratlon In deepwater
terminals stems from the iimi tat ion on ship size imposed by chan-
nel depths of U.S. ports on the North Atlantic and Gu'lf Coasts.
Because af the limitation, thIs nation cannot develop or utilize
the very large tankers and bulk carriers of 250,000 or more dwt
that foreign experience has shown can produce major transporta-
tion savings. Since the Corps of Engineers has determined that
it is not economically feasible or environmentally safe to dredge
the ports In question from their present 35- to 45-foot depths
to the 72-faot depth needed by ships of 250,000 dwt, this agency
in 1971 issued a nationmide solicitation for proposals to evalu-
ate offshore deepwater terminal concepts.

Soros, Associates, Inc., consulting engineers af New York,
started this study and provided a catalyst that helped to spur
activities in private industry as well as in state and federal
agencies. The study was intended primariiy to place within the
public domain engineering estimates of capital and aperating costs
required to provide offshore terminals in very deep water. Few
precedents exist from which to obtain cost data, and this lack
has been a constraint to serious consideration of affshore ter-
minals as a dredging alternative. It was hoped that this study
would encourage public and private bodies to undertake their own
s tudIes and would lead to construction of at least one deepwater
terminal. The study, which covered the three coasts but concen-
trated on the North Atlantic and Gulf, included moverrmnt fore-
casts and analyses of environmental protection and shipping costs
for both liquid and dry bulk commdities. its principal contri-
bution, however, was in engineering costs and conceptual arrange-
ments for five s Ites .

During 1971 the Corps of Engineers Initiated a related study
by Robert Nathan, Inc. That went into greater economic analysis
and covered a wider range of alternatives on the three coasts
but treated engineering for each coast in less depth. In addi-
tion the Corps was directed by Cangress to undertake a regional
study of deepwater port requirements and of alternative designs
for the North Atlantic Coast from Norfolk to Maine and for the
entire Gulf Coast.

To ensure that environmental factors would be considered at
the outset of developing national poliry, the President in his
message on the environment of February 8, 1971, directed the
Counc1'I on Environmental Quality, In conjunctian with the
Department of Transportation  Coast Guard! and the Environmental
Protection Agency, to review measures that deal with oil pollu-
tion risks that mIght result from development of alternative
deepwater terminal proposals. This interagency study Involved,
in addition to the above, the Department of Cormrrerce  HarAd,
NOAA! and the Department of Defense  Carps of EngIneers! .
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In August of this year, the Executive Office of the White
House initiated an overall in-depth study to pool the resources
of the various agencies and the data already gathered to develop
a coordinated administration position. This mul tiple agency pro-
gram, referred to as the "Domestic Counci I Superport Study," Is
to Investigate such factors as economIcs, legislation, environ-
mental protection, regional planning, U.S. shipping and U.S. ports.
The principal agencies involved are the Department of Interior,
Corps of Engineers, Maritime Administration, Environmental
Protection Agency, Council on Environmental Iluality and Department
of Transportation.

All studies highlighted the importance of knowing where and
to what degree the refinery capacity of this nation is most Iikeiy
to develop. The National Petroleum Council has just recently
begun a study of this key Issue, and its findings wi I'I do much to
clarify some differences in opinion that are discussed below,

While these federal efforts were in the planning process,
certain significant projects were begun at state and municipal
levels and in private Industry. The Sea Grant program of the
National Oceanographic and Atmospheric Administration helped
launch a major effort In the western Gulf region by contracting
with Texas ASM University to publish a "Work plan for the study
of the feasibility of an offshore terminal in the Texas Gulf
Coast Region." This publication formed a rallying point from
which private and municipal bodies could plan the development of
a superport.

The Texas ASM plan Indirectly provided an example that stim-
ulated a state-oriented effort in Louisiana to investigate require-
ments, sites and costs, and to develop a plan of action for a
superport in the Mississippi Delta vicinity.

A significant state study is underway in Delaware where, at
present, further development of heavy 'Industry and deepwater ter-
minals is not permitted. A special task force is now reexamining
the feasibility of creating a terminal that would be beneficial
to the state economy and yet not degrade the Delaware coastal
environment. In the private sector it is more difficult to know
all efforts that are In progress and how near to fruition each
plan is; however, three examples will cover the areas pertinent
to this discussion.

In the Delaware Bay a consortium of major oil companies, the
Delaware Bay Transportation Company, has plans well advanced for
the construction of a three-berth fixed pIer In calm waters Inside
the mouth of Delaware Bay, five miles off Big Stone Beach. This
project is now in abeyance because of the ban on such development
by the Delaware State Coastal Zoning Act.
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In the Hississippl Delta another consortium has formed
the "Loop Project" to establ ish monomooring systems that serve
Lau'isiana refineries; in Texas a group of oil companies, under
the name of Texas Seadack Project, are actively planning a sim-
i lar monomooring system in the Freeport area.

Effect of Shi Size and Route Len th

The Importance of ship size In reducing ocean freight costs
can be seen in Figure l. For the 24,000-mlle round trip between
the Persian Gulf and the U.S. North Atlantic Coast, a tanker of
326,000 dwt should be able to transport oil at about $6.15 per
ton as compared to $9.63 per ton for a ship of 65,000 dwt. The
latter ship is about the largest size that can deliver oil
directly ta the major U.S. East Coast refineries In the ful 'Iy
loaded condition. This $3.48-per-ton savings if over 36 per
cent of the conventional direct shipment cost. From this savings
must be subtracted the cast of transshipment, including the ter-
minal charge. The approximate cost of transshipment by either
barges or coastal tankers Is shown in Figure 2. Relatively 1 it-
tle can be done to change, these costs significantly, but In the
case of the terminal charge there is wide variation, depending
upon the type of terminal selected.

Terminal T e and Location

The type and cost of a transshipment terminal Is affected
largely by location. To be consistent with our objecti ve of
minimizing any environmental threat, it was concluded that a
site outside the mouth of Delaware refineries and freedom from
coIlis Ion or grounding hazards. The design criteria used are
summarized In Figure 3. At thIs site the wave conditions are
such that a breakwater is needed to maintain an efficient berth
availability. The general layout of the terminal type can be
seen In Figure 4. This shows two stages of operation, an Interim
stage consisting of two supertanker berths and six feeder berths
for a 100 million ton per year throughput and a subsequent stage
for 200 million tons per year throughput doubling the berth
capacity.

The economic impact of alternative terminal concepts is
illustrated in Figure 5, for a throughput of 100 million tons
per year af petroleum moving from the Persian Gulf to Delaware
Region refineries. This compares direct shipment in a 65,000
dwt tanker with three types of U.S. offshore terminals and with
the alternative of transshipping oil via a foreign termina!
located in the Bahama Islands. The U.S. alternatives in FIgure 5
have certain distinguishing characteristIcs.
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Alternative 3 is the Delaware Bay Transportation Co. design,
referred ta above, and is located halfway up Delaware Bay about
five miles offshore, near Btg Stone Beach. This site is favor-
able because it is at the head of a natural trench that minimizes
dredging costs, but the channel length of over 20 miles limits
sh'Ip size to 250,000 dwt. The shallow water that 'Is adjacent ta
the trench, as well as the proximity to major refineries, mini-
mizes pipeline costs.

Alternatives 4 and 5 are the hypothetical site chosen by
Soros, Associates after careful examination of bottom contours
and the evaluation of wave dlsslpatfon from shallow water south-
west of Cape Hay. The site is about four and one half miles
sauthwest of the Cape May tip and is considered to be the closest
location to the ocean that does not require breakwater protection
and that can receive a ship of 326,000 dwt. Alternative 4 repre-
sents transshipment by barge, and AlternatIve 5 is cannected to
the refineries by pipeline.

Alternatives 6 and 7 concern the site designated IIADOT
 Horth Atlantic Deepwater 011 Terminal!, which is farthest off-
shore. The specific site was chosen because it is a 50-foot
shoal on the seaward side af a natural trench aver 100 feet deep,
Although dredging is required to form its turning basin at the
side of the trench and althaugh the outer end of the trench must
be dredged In places, the site is suitable for ships of 326,000
dwt; and, if It became desirable ln the future, the site could
be dredged to accoemodate ships of 500,000 dwt. Alternative 6
assumes transshipment by barge, and Alternative 7 Is connected
to the refineries by pipeline.

Considering the pipeline alternatives we find total trans-
portation costs generally comparable and fully competitive with
the foreign transshipment alternative. The lawest cast is $.98
per barrel as compared ta $1.07 for the Bahamas and $1,33 for
direct shipment. Transshipment by tug barge would be four to
five cents more per barrel. Despite its higher cost, the barge
alternative was included since thIs would provide system flexi-
bility at the outset and would avaid the possibiiity of right-
of-way acquisition frustrating early project impiementat'ion.

Looking at the companent cost in Figure 5, it is interesting
to note that, even though these alternatives are generally compet-
itive with regard to overall transportation cost, the capital
cost component for the site in the open ocean is about 14 per cent
higher than the site just inside the bay and is l60 per cent
higher than the Delaware Bay Transportation Co. site, which is
haIfway up the bay. The reason for the cast difference is that
the $182 million breakwater for the site outside the bay Is off-
set by $188 million of dredging, which was the 'feast costly
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a'Iternatlve for accepting ships of 326,000 dwt Inside the bay.
The lower capital cost of the DBTC site at Bfg Stane Beach is
balanced by that terminal be[ng desfgned to handle shfps of only
250,000 dwt, which accordfng to Figure I has a voyage cost about
$.56-per-ton higher than the 326,000 dwt ships that the two sites
nearer the sea can handle. In the case of the Bahamas alterna-
tive, its low capital and operating costs are offset by a high
cos t of t ran s s hi pmen t,

These numerical f fgures indicate that the deepwater alter-
natives serve the same overall functions with roughly equal
effectiveness; hmvever, each Is designed to serve particular
needs that make it more desirable to the spansor, and at the
same time each has a limiting factor that requIres more study
Co select the final chofce.

From the standpoint of the Delaware Bay Transportation Co.,
Alternative 3  the terminal at Bfg Stone Beach! Is the most
desirable solution -- largely because it offers the least risk
and cauld be implemented soonest. The drawback is that, since
the terminal is on the Delaware shore, no permit can be granted
under Delaware's coastal zoning laws. If the current Delaware
study daes not change that restrlctfon, oil Industry represent-
atives in the Delaware Bay region have expressed a preference
for Alternative 2   a terminal in the Bahamas! because it also
involves little risk and could be Implemented wlthaut delay.
The drawback in this case fs that, If a change in environmental
protection requirements should occur in the long run, a terminal
located within Delaware Bay and closer to the market could under-
cut the foreign fnvestment.

From the standpoint of the Haritlme Admlnstratfon, A'fterna-
tive 7  a terminal outs Ide Delaware Bay cannected by pipeline
to the Delaware refIneries! would be most desirable. This selec-
tion would remove much of the present tanker traffic from Delaware
Bay, thereby I imltlng fts future growth, and would present the
least environmental threat. Therefore, Alternative 7 Is consid-
ered west likely to meet the requirements of the Environmental
Policy Act and related iegislatfon. The drawback is that, because
it has no close precedent an which cost estimates can be based
and from which operatfona'I questions can be evaluated, Alternative
7 requires more study and its construction period would be longer
than that of the alternatives preferred by the ail Industry. The
alternative, using feeder vessels in lieu of pipeline at this
terminal, wou'fd ensure that an Inability to obtain a pipeline
right-of-way would not delay terminal constructian; but recog-
nizab'iy this would not support our obJect Ive of reducing tanker
traffic in Delaware Bay. However, the development of a new
efficient tug-barge fleet to move this all to major refineries
between Hew York and Hampton Iloads would be a unique opportunity
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and challenge for the U,S, shtpbuilding industry. The technol-
ogy exists by which we could produce more maneuverable vessels
with special spill-control features naw lacking an foreign flag
tankers that enter the bay in great numbers. In this way Al ter-
natfve 7 can be conststent with our responsibility to make this
terminal less of an environmental threat than that which now
exists wfthout any deepwater terminal on the Horth Atlantic Coast.

Coastwise Distribution

The above discussion gives a rough comparison of alternative
terminal concepts an a cossnon level af 100 million tons-per-year
petroleum throughput to the U.S. North Atlantic Coast; this com-
parfson is intended to demonstrate that an offshore terminal for
ships of around 326,000 dwt is feasible and could be financed by
ocean transportation savfngs. A larger question exists as to the
interaction between deepwater terminal construction and future
changes in conssodtty flaws and in refining capacity.

Although commodity flow data and forecasts in the reports
discussed above support the develapment of U,S. deepwater ports,
there are differences in opinfon as to how high the predicted
rise In Import volume wiil go and as to where the new refinery
capacity that is required will be located.

The requirement, as seen by Soros, Associates, was based
on National Petroleum Council estimates that predicted a steady
rise In ship-borne imports fram 3,3 million barrels per day in
1971 to about 12.9 million barrels per day in 1985, a nearly
four-fold increase. However, the study conservatively assumes
that, after that period, there may be a restraint on this trend
because of possible rising costs within the Hldeast and because
of price competition from other forms of energy. Basically
this report presents for the year 2000 an upper limft oF nearly
23 mll'Iton barrels per day and a lower limit of about 15 million
per day.

The question of coastwise distribution is a knotty one.
Until the National Petroleum Councf1 study establ ishes a clearer
picture of the most 1 ikely locations for new refinery capacity,
the spl it of foreign crude of I imports between Horth Atlantic
and Gulf areas will be debatable. The rationale of the Saros
study is based on the assumption that it Is not econamfcat ly
poss tble to supply one coastal region with off imported through
another regian. Ta supply the Horth Atlantic region by bring-
ing oil from the Hideast into the Gulf Coast, by refining It
there and by transshipping the refined products to the North
Atlantic market would add approximately 30 per cent to the total
coast when compared ta supplying the Horth Atlantic directly
by deep-draft tankers.
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I t was assumed that this cost difference would be enough
incentive to cause a major expansion of refinery capacity ln the
Delaware region although higher land costs and possibly greater
public opposition exist there than In the Gulf regIon.

The significance of the question can be seen from the fact
that, in the coastal region to be served by a North Atlantic
deepwater oil termfnal, the present refinfng capacity Is 70 mll-
I ion tons per year while the first-stage throughput for the 1980
terminal envisioned by the study is 100 mfl I lon tons per year,
which is increased in three stages to 300 million tons per year.

From discuss ion with various engineers fn the oil industry,
two conclusions were made: I! through modern plant design
involving reallocation of space within existing plant boundaries,
the refining capacity of the Delaware regIon could be at least
doubled without requiring new land; and 2! with modern technol-
ogy and careful analysts of land use, ways could be found In the
future to estab'Ifsh new reffnerles In the North Atiantlc reqfon.
The most economical alternative fs to place refinery capacity
as close as ts practicable to the market area; the 30 per cent
cost differential noted above Is a powerful incentive to do th!s.

in the event that East Coast refining capacity Is unable to
cope with demand, the most likely alternative is buiidfng addi-
tional capacity at a foreign transshipment point such as the
Bahamas, which Is on the direct delivery line.

In either event, this report concludes that as the volume
of Mfdeastern oil 'Imports increases the oil wiif be refined In
the North Atlantic region, gradually supplanting domestic off
reflnfng in that area. This supplantation would eventually lead
to refining most domestic oils In the Gulf region to serve the
rapidly growing market fn the South and Southwest, This would
delay but not elfmlnate the time when large volumes of foreign
oil would be needed to supply Gulf Coast reflnerles.

The report Ind fcates that th is possibility shou'Id not detract
from prospects of building a superport fn the Guff because there
are features of the Mlssisslppl delta coastline that would enable
a terminal, equivalent in capacity to the outs Ide-DeIaware Bay
alternative discussed above, to be buf lt at much fess cost. This
cost Is lower, in the judgment of Soros, Associates, because a
breakwater would not be necessary and because placement of stor-
age tanks on land appears to be feasible.

Environmental Protection

Environmental protection has a deep impact on engineering
and economics of deepwater oil termfna'fs, In the Maritime
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Admfnfstration study the $499 million capital cost for the ter-
minal outs lde Delaware Bay Included an allowance of $50 million
to ensure that no accidental spillage could escape from the ter-
minal before being retrieved and disposed of in the terminal's
ofly waste disposal system. The protection system exceeds the
protective rreasures used today; but the Maritime Administration
recognizes that, even though this termInal is outside of state
waters and is located where wind and rurrent would help to dis-
sipate a spill before it could reach shore, there Is still an
ob'Ifgatlon to leave no stone unturned to make this terminal as
spfli proof as possible. If th Is fact leads to early approval
of the environmental frspact statement that wiii have to be flied
and If ft reassures the local shoreline residents that the ter-
minal poses no threat to thefr area, the cost Is justified. A
fist of protective features fo'flows:

Cost $ millions

The ofly waste treatment system not only handles oily bal-
last and tank washing wastes, but it Is also designed so that
any spillage on the Island will drain by gravity Into a sump
tank. The ultimate sludge disposal, after reusab'Ie oil has been
retrieved, is through a fluid bed-type furnace, The cost figure
Is derived from data gathered in a recent study by Lockheed
Shipbuilding and Drydock Co. for the Maritime Administration
for floating oily waste treatment systems for port areas. Of
the $11.3 million total, $4.6 million is For holding tanks.

The traffic control system envisions a 30-mile radius con-
trol zone around the terminal and a precis lon posftfon-location
system within a five-mile radius . By the time this terminal Is
built it, is assumed that positive centralized control as it
exists In major airports wf ll be administratively feasible.

Although the spill containment system at the berths is
untried, It is a concept which ensures that a barr fer can be
placed around each tanker and feeder vessel before any hoses are
connected, regardless of weather conditions. This "vert I ca 1
rising" barrier would be permanent'ly stowed on the sea bottom
around each berth. By changes in bouyancy and by release of
down-haul cables, a barrier sufted to waves of up to eight feet
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In height could be ra fsed around a ship in a matter of minutes.
Because each berth fs protected Individually, a spi11 at one
berth would not hinder operations at adjacent berths.

Although the central ized radar control systems woufd mini-
mize the chance of cal I isfon, a conventional mobi fe spi I I barrfer
and oil retrieval system Is provided for use in any emergency
that could occur to ships going to or coming from the berths-

SpII I control on the fsland covers many features but pri-
marily concerns the cost of building the island up ta a level
flush with the tank tops so that no tank collaps or leakage ls
possible. This control makes ft possible ta place the entire
ai'I pfpfng system In trenches capable of draining by gravity
any oil from a leaking pipe, fault'y valve, flange, etc., to a
central sump.

Mooring safeguard covers an allowance for future design
concepts by which an error In the appraach speed might be offset
by fendering or a flexible dock structure, thus avoiding any
possible rupture of the ship ' s shel I ar oil piping. While this
safeguard Is incorporated to a degree at present terminals, ft
warrants further examination.

The miscellaneous category covers such Items as advanced
!eak detection devices for submarine pipelines, including improve-
ments in underwater inspectfan and general maintenance.

While these features have not been individually designed
at this time, it is Important to note that the cost allowance
we have arbitrarily assigned to each could be borne by the
earning power of this terminal while stfll being competitive
with other alternatives. This does not lead to a least-cost
solution, but It might lead to the only acceptable solution in
the 1ong run under ntional and local environmental protection
policy.

Environmental protectIon is a key issue because it creates
areas of uncertainty that discourage investment In a deepwater
oil terminal In any U.S. coastal region unti'I all legal and
administrative questions have been settled. The time needed to
obtain clearance cannot be estimated because many issues must
be settled in court.

Looking now at oil industry views, we see a strong interest
In single point moorings for creating a deepwater terminal fn
the shortest time length and at the least cast. In developfng
the Maritime Admin fstrat1on report th Is alternative was cons Id-
ered carefully, but na way could be found to assure envIronmental
protection that would be fully convfncing. This conclusion was
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bolstered by the fact that two offshore mooring proposals off
the New Jersey coast have been rejected because they posed spil I
threats.

'This conclusion warrants explanation. It Is true that,
because it can be placed far offshore, an SPH can minimize the
danger of coll ision as a major oil spill source. It Is also
true that a mooring is not capable of rupturing a ship's shell
plating as readily as a fixed pier or a breakwater. The spli I
potential most often cited comes from the possibility of hose
lines rupturing because of constant flexing caused by ship motion.
The whole operation of retrieving a floating hose and making or
breaking flanged connections is more difficult under far off-
shore wave and wind conditions, On the other hand, through
proper Instal lation of remotely operated cutoff valves, a break
can spill only the amount of oil retained in a relatively short
length of hose. One of the deciding factors is that weather
conditions can limit berth occup-ncy more severely than if a
terminal has protected berths.

Although due consideration was given to the work by private
industry to Improve operational procedures and the design of
SPMs, this alternative was not cons Idered as likely to gain pub-
lic confidence or to be as adaptable to high throughput condi-
tions as the terminal type Identified as NADOT in the Soros
"executive paper." NADOT is Illustrated In Figure 7, which is
presented here as an example of one answer ta environmental
objections against building a deepwater oil terminal In the
Delaware region,

Conclusions

The conclusions of this Maritime Administration report
provide a significant indication of the engineering and economic
feasibility of' building a deepwater oil terminal to serve the
North Atlantic Coast of the United States. Furthermore, from
this report speclflc protective features have subsequently been
proposed to meet each significant type of oil spill hazard.
This cost, which is roughly 10 per cent of the capital cost,
does not make this type of terminal noncompetltve with alterna-
tive terminal concepts being considered by the oil Industry.

By coordinating this report with Ideas from representatives
of the Delaware Bay Transportation Company, a work p'Ian to refine
details and to explore alternatives has been developed.

Looking at these conclusion in the light of other feasibility
studies In progress we can see more than one way to view the
situation. A major unknown Is the effect on cargo movements and



refinery development that would occur from actual development
rather than from a theoretical feasibil ity study of a U,S. deep-
water port on either the North Atlantic or Gulf coasts.

The Maritime Administration started with the end objective
that deepwater terminal capabl1 ity is essential to more efficient
importation of crude of] from the Mideast. MarAd then worked
back step-by-step to delineate a type of terminal that was the
nest practical combination of economic feasibl! I ty and environ-
mental acceptability; this administration has also del ineated
four other candidate concepts, al 1 to stimulate constructive
action on both the Atlantic and Gulf Coasts in ways be'Iieved to
be consistent with environmental protection policy.

The Corps of Engineers, under congressional mandate by the
]969 Environmental Policy Act, is conducting a series of studies
to evaluate the significant proposals made to date, as we]1 as
a 11 other atternatlve courses of action. The Corps studies are
a technical basis for comparing the private industry studies now
in progress; the studies wi]1 also be used to evaluate the
Maritime Administrati'on concepts,

We now see all these efforts brought into focus with national
objectives and national economic po'Iicy under the broad umbrella
of the "Industrial Council Superport Study," which is intended
as a basis for establishing policy within this fiscal year. This
policy wi]l draw from these existing reports and w]1 1 add aspects
that are now missing in order to present an objective, compre-
hensive picture of the whole.



Figure i. Ocean Shipping Costs
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Figure 4. HADOT Plan View
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What's Next if' Super-Terminals?

Sam W. Small

hharine Engineering, Bechtef, Inc.

Thfs paper attempts to give some insight Into the probable
directions of engineering development for super-terminals in the
near-term future.

It is relatively easy to evaluate the present situation
because there is no unknown element invo!ved. Likewise, making
prognostications for the long-term future Is simple since such
forecasts can be made with little fear of contradiction. To make
a near-term forecast is most difffcult. The forecaster cannot
hope to know all that others are planning, nor can he avoid
encountering contrary opinions. Furthermore, since he is deaiing
with the near-term future, he has ifttle excuse for error.

Although the subject matter covered here is general, it
refers to developrsent of deepwater super-terminals in the United
States and deals only with oil terminals. Since apparently cen-
traIized regional terminals and decentralized individual termi-
nals are considered, problems and developments associated with
both types are covered.

Inasmuch as the super-terminal fs a complex system, an fn-
depth def'Initive treatment of all aspects of near-term engineer-
ing development associated with such terminals is beyond the
scope of this paper. On the other hand, deflnftive treatment of
only a single system component would be equally inappropriate.
Therefore, a number of the more interesting problem areas will
be considered briefly. Hear-term developmental engineering that'
Is considered most likely wil'I be discussed in greater detail.
Finally, some preliminary concepts will be presented to ilfustrate
areas requiring developmental engineering, Hopefully this will
stimulate additional ideas for dealing with crucial problem areas.

Problem Areas

The problems assocfated with the deepwater super-terminal
concept can be categorized as ecological, sociological, political
and technical. To completely Isolate one area from the others
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is not possible since all are interrelated in a complex way. In
the final analysis, however, the engineer must solve the techni-
cal problems in order to produce a facility that satisfies all
requirements and meets el I criteria associated with the other
problem areas.

The technical problem areas associated with a deepwater
super-terminal correspond with the various subsystems that com-
prise the total terminal system. A brief discussion of some of
the more significant or apparent problems follows:

Vessel. Although tankers using the terminal are
not truly part of the termina'I complex, they are a
part of that system during the time that they approach
the terminal, reside there and depart From that loca-
tion. A number of termInal subsystems have prob-
lems related to vessel construction or operation;
these problems are discussed under the appropriate
heading. Additional'ly, there is the general problem
of how to reduce vulnerabil lty to damage and to
increase safety through improved design and vessel
operation.

Vessel-Terminal Interface. The vessel-terminal
interface has problems associated with bringing the
vessels expeditiously into the terminal and taking
them out efficiently and safely.

Harbor Develo ment, Numerous problems are
encountered in creating a deep-draft harbor either
inshore or offshore. Prob'Iems related to dredging
and breakwater construction are among the mos t
significant.

~gerthin . The goat is to pro ide saf ha thing
for the very large ships that must be served by the
super-terminal.

Car o Transfer. The problem In cargo transfer
is how to facf f tate the safe discharge or loading
of a vessel in the shortest possible time period.

~Store . Onshore and offsho ~ storage tanks
are an integral part of any super-terminal. Prob-
lems encountered are related to safety, which Is
the prime concern in the design and operation of
these facilities.

include transshipment activity. Transshipment by



small tanker or barge has the same prob! ems asso-
ciated with the super-terminal; transshipment by
submarIne pipel ine involves special design and
operating problems,

Ballast Water. The problem is to provide for

lasting of tankers without risking sea contamination,

~htt S 111. llhlle a pl o meetal p te tl*
an important consideration in the design and engi-
neering of every component or subsystem of the
super-terminal, oil spills represent a special
problem. SpiII prevention is the foremost con-
sideration, but the problems of containment and
cleanup in the event of an oi'I spill are also
extremely important.

A~roach

The so-called traditional "engineering approach" requires
that the engineer consider function, safety and cost in preparing
his designs. In the past the engineer has been a pragmatic
problem-solver whose obJective was to provide a safe faci I ity
that performed the desired functions at minimum cost.

The adven t of recent grass-roots conce rn For preservation
of the qual ity of the human environment has required a departure
from the traditional "engineering approach." Now the engineer
must consider not only tradittonal function, safety and cost
aspects, but he must also take into account the environmental
Impact of his designs. The priority order of these considerations
may vary from one proJect to another and can be expected to do
so with time. However, presently environmental impact must be
the engineer's primary concern.

Coastal and offshore engineers have always considered the
environment. However, their concern was prlmariIy with the effect
of the environment on the function and safety of their designs.
How they mus t develop a new perspective, considering the effects
of their designs on the environment. Admittedly, the coastal
and offshore engineers are not the only engineers who must adopt
thIs new perspective. However, they are working on one of the
most important frontiers where the interface between man and his
environment is extremely slgnIflcant and controversial.

This new attitude toward man's effect on the environment is
here to stay. It dictates that engineers find new solutions to
old problems and solve numerous problems that were previously
overlooked.
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Heed for Devefo ment En fneerin

Current studfes indicate that large amounts of imported crude
oll will be required to meet future energy demands in the United
States. These studies also show that annual savings amountfng to
hundreds of millions of dollars are possible if crude off can be
shipped In VLCCs  Very Large Crude Carriers! . To reaffze these
savings, however, It will be necessary to build deepwater super-
termfnals since exist Ing U-S . ports do not have the capabii Ity to
serve these very large tankers,

At the present time there is widespread fear of significant,
permanent and irreversible damage to our marine and estuarian
ecology because of petroleum sh ipping operations. As a result,
the answer to the question "What Is next fn super-terminalsf"
may be that there wfll not be any super-terminals if engineers
cannot convince all parties concerned that termfna'I designs wiff
provfde adequate protection against threats of environmental
damage. The social and political pressures are presently so great
that the only way to keep moving Is to provide acceptable tech-
nical solutfons to the environmental protection problems,

fn order to make correct choices the decision-makers fn the
socio-economic and political sectors must have a thorough under-
standingg of the capabilities of eng fneering technology to deal
with the threat to the environment.

This is not as easy as it sounds. At the present time the
lack of adequate knowledge and of data relatfve to the environ-
ment and to the ecology makes it difFlcult to accurate iy forecast
the environmental effects oF super-terminal construction and
operation. Until we progress further along the learning curve,
it may be necessary to devise interim solutions for environmental
problems that involve overdesign and effort devoted to solving
problems of 1 it tie real slgnlf icance.

Priorities

A number of engineering developments related to super-
terminals, especially fn each of the problem areas previously
discussed, appear feasible in the near-term future. Some of
these devefopments will be the simple evolutionary types that
result from general techno'logical progress. Other devefopments
will be undertaken to provide solutions to specific problems;
there will be both the improvement of exfstfng concepts and the
development oF entirely new concepts.

Some items for near-term development are listed In Tab'fe I
The priorfty assigned to each item fs based only on personal
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Table I. Super-Terminal Engineering Development--

Llkely items for the Hear-Term Future

P~rip it

Vessel

Vessel-Terming I interface

Harbor Develo ment

~trth1t

En Ineerin Develo ment Item

Reduced Cargo Hold Size
Clean Ballast Systems
Shipboard Oily Waste Treatment
Improved Maneuverability
Improved Cargo Hanifold Design
Greater Automation of Cargo Operations

Greater Use of Navigation Aids and
Traffic Management

Use of Weather Warning System
Improved Ship-Handling Techniques

Improved Dredging
- Deepwater Equipment
� Turbidity Control
� Spoil Treatment
- Spoil Disposal

Improved Breakwater Design
Island Construction

New Berth Conf i gurat ions  SPMs, Docks,
Semi -S ubme rs I b I es!

Improved Docking Aids
Se1f Hooring to SPMs
Improved Dock Fendering

Methods for Higher Discharge/ Loading Rates
Greater Use of Automation
Improved Spill Prevention Devices

N.A.
N.A.
N.A.
N.A.
N.A.
N.A.



lmpraved Surge Protection
Improved Cargo Transfer Hase

~Stora e

Improved Container Design end Construction
Greater Use of Automation of Operation
Improved Underwater Canta iners

5 ubma r i ne P i pe I I nes
Improved Deepwater Burial IIethods
Improved Leak Prevention and Detection

� Underwater Pumping System
Improved lnsulat'ion and Heating

Small Tankers or Barges
New Set of Problems Similar to Deepwater

Terminals N.A.

Ballast Water

Greater Use of Pumped Ballasting
Ballast Water Storage and Reuse
Improved Ballast Water Treatment

Improved Prevention Hethods
Improved Containment Devices
Improved Recovery Nethods and Equipment
Improved Spill Detection Devices
Nonstick Coatings

I, Highest priority for engineering development since generally
related ta spill prevention, containment or cleanup.

2. Important that state-of-the-art be advanced.

3. Current state-of-the-art is satisfactory but will improve,

N.A, Assignment of priority nat appl Icable.
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evaluation. This evaluation was greatly influenced by abundant
evidence that the overriding problem facIng super-termina'I pro-
posals is sufficiently reducing the probabil ity of detrimental
oil spills so that public and governmental agencies will permit
super" terminal construction. Thus, highest priority Is assigned
to items related to oil-spii'I prevention, containment and cleanup.

Although much can be and is being done In Improving tankship
design to reduce the probability of oil spills, this is beyond
the scope and control of the super-terminal des igner. Items
related to oil-spill prevention that can be influenced by the
terminal designer include the following:

1. Greater use of navigational aids and ship traffic
management.

2. Improved berth design and docking operations.

3. Improved cargo transfer systems and operations.

4. Improved storage facility design and operations,

5. Improved submarine pipeline design.

6. Improved ballasting and ba'liest treatment
facilities.

Better oil spill containment requires development of improved
terminal layouts and berth configurations, as well as Improved
oil containment devices. 011 spill recovery and cleanup equip-
ment is being rapidly developed by industry working closely with
terminal engineers.

Clean Terminal Conce ts

Even if oil-spill prevention developments are undertaken and
adopted in all aspects of super-terminal des'Ign, it will never be
possible to guarantee that an oil spill will not occur. Under
these conditions, oII-spI'll conta!nment becomes an extremely Impor-
tant second line of defense against the contamination of beaches
and shorelines,

The samp'ie concepts presented in this section deal mostly
with oil-spill containment although one idea a'Iso deals with
detection and another with prevention. Remember that most are
only preliminary concepts and not necessarily proposals. The
purpose of presenting them here is to stimulate thoughts that may
generate new and better Ideas.
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Fin er Pier Containment Basin. The conventfonal
finger pfer has a tanker bert on each side, and the
tankers at the berth must be individually boomed. The
long boom is usually deployed by a crew using a special
service vessel.

The finger pier containment basin layout has
single-sided finger pier berths with trestle and dol-
phin structures that act as permanent booms to form
individual basfns for each tanker. Each basin can
then be closed by a short boom that Is easily and
quickly installed without a service vessel.

Containment Structure. Conventional pfle-
supported dock structures normally have their work-
ing platforms and wa'Ikways at an elevation well above
water level. An ofl spill can pass under such a
structure, and it is difficult to clean the spill
under the deck and around the plies.

In contrast, containment structures have a
platform or walkway superstructures that extended
well into the water to form a permanent and easily
cleaned obstruction to the passage of oil.

Su er-Boom. The development of oil spill con-
tainment booms as been rapid fn recent years and
has resulted In a number of new designs for booms
of greater efficiency. However, development has
been subject to the constraints of competitive rosts
and to the requirement that booms be easily deployed.

The super-boom concept is simply to make the
containment booms bigger so that they do the job
more efficiently. The super-boom might not be 20
feet tall; but then again, If for use in an open sea
environment, a 20-foot boom might not be large
enough. Such booms might be permanently deployed
float-sink booms or permanently deployed floating
booms. They might also be deployable provfded such
methods suitable for super-booms can be developed.

SPH Containment. This is a s Imple although

that might occur at a single point mooring . It
Involves the permanent deployment of a float-sink
super-boom large enough to encfrcle the moored
tanker so that the tanker can still weathervane
at the mooring.  f a spill should occur, the oil
would be blown to the downwind side of the
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containment boom where it could be cleaned and
recovered. Cleanup could be accomplished eIther by
dispatching a cleanup vessel to the mooring site or
by using tanker-based cleanup equipment.

Submer ed Arm Moorin . The conventional single
buoy mooring ls connected to the submarine pipeline
by underbuoy hose and has a long floating hose for
connection to the tanker. Both the underbuoy hose
and the floating hose are subjected to severe strain
when the buoy surges in heavy seas. The strain
weakens the hose, creating a potential oil spill.

The submerged-arm mooring concept consists of
a bottom swivel connected to a submerged loading
arm that terminates in a length of hose that is also
submerged when the mooring is not In use. The swivel
can be shrouded, and the submerged arm made with a
doublema lied pipe construction, thus providing
greater protectIon against a leak possibility. Fur-
thermore, all oil-carrying components of the system
are submerged and away from the air-sea interface
where the effects of wave action are most serious.

Double-Walled Submarine Pf eline. The conven-
tIonal submar ne p pe ne consists o a steel pipe
with an external corrosion coating and an external
weight jacket of concrete.

The double-walled submarine pipeline concept
consists of two concentric steel pipes also with
an external corrosion coating and an external weight
jacket of concrete. 011 is carried by the internal
pipe, and the annulus between the internal and exter-
na I pipes conta ins a pressurized Inert gas such as
nitrogen, The pressure of the gas in the annulus is
higher than either the pressure of the oil in the Inner
pipe or the external hydrostatic pressure of the sea.
If a 'leak occurs in either the internal or external
steel pipe, the gas will escape; the escape of gas
trom the annulus will cause a pressure drop signify-
ing a leak. This pressure drop can be used to Initi-
ate the shutdown of pumpIng operations after which a
suction can be applied to the oil conduit to prevent
escape of o1 I into either the annulus or the sea.

Obviously there are many alternative concepts in addition
to those presented here that will solve the same problems in
different and perhaps better ways. The point is that new and
better concepts are going to be developed In the near-term future
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to demonstrate the feasibility of building and operating super-
terminals without endangering the shorelines of our nation.

Conclusion

Some of the obvious problems associated with super-terminal
des'ign have been presented, and the new role of the engineer ln
dealing with environmental protection has been highlighted. The
engineer can no longer h'lde behind a wali of calculations and of
cost-benefit ratios; he must accept a greater social responsibility
that is, ln a way, an extensilon of his responsibility relative to
the safety of ihe facililties that he designs. The safety philo-
sophy has now been enlarged to encompass a more comprehensive
philosophy of survival,

It should be obvious that concepts wi 11 be developed to sat-
isfy a new set of criteria based on our current knowledge of
coastal and ecological processes, Host Importantly, engineers
must continue to test today's criteria and to participate ln the
development of improvements for these crlter'la.
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Future Guidelines for United Stcttes

Deepwater Port Development

J. Leslie Goodier

Arthur D. I.ittle, Inc.

With few exceptions the configuration and use of our nation's
port feei 1 ltIes can be compared to the f I re hydrant -- there has
been little change in the past 200 years. However, during the
past 10 years a number of maritIme nations have Introduced changes
to permit the operation of 'large bulk carriers, the design and
use of which can be directly attributed to marine transportation
freight rates and to an increased demand for marine-transported
materials, The European Port Authorities have led the f Ield ln
deepwater port development, and these "first of a kind" facilities
can always be improved following a few years of actual operation-
Currently there are 50 deep ports either in operation or in con-
struction, 15 of which are In Europe, 10 in Japan and 5 in Canada,

Within the United States deepwater port development has been
slow. The marItime industry Is st i I I considering future needs
whi le the U.S. Army Corps of Engineers continues to follow closely
and monitor foreign port. development, hoping to benefit from engi-
neering successes and failures of port developers.

The main problems rest with the development of a coastal or
offshore port, I favor the Iatter type of facii ity when geograph-
ical and pol itical factors are favorable.

Exls tin U. S. Faci 1 i ties

On the Atlantic seaboard the nation's largest port, New York,
should be examined. A tour of the waterfront will reveal dilap-
idated docks and berthing facilities that are rat- and thug-
Infested; the remaining operational piers are mostly obsolete,
lacking automated cargo-handl ing equipment for off and on loading
and warehouse-material handl ing. The cargo-handi lng equipment of
Individual ships is still 'largely used, Unfortunately, New York
and most coastal ports on the eastern seaboard are unsuited for
deepwater port development due to factors such as existing traffic
congestion, adverse seasonal climate conditions and obsolete rail-
road facilities. The last Factor can be substantiated by the
rapid Increase In truck traffic over the past decade. The most
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important restriction stems from limited depth channels that are
already down to bedrock, making deepening of the port cost-
prohibi tive and developing untold environmental problems In rock
removal. It has been estimated that to deepen the Delaware River
ta a modest 50 feet would entail dredging 330 mill ion cubic yards
of material at a cost in excess of $750 mi11ion.l The entry Into
Chesapeake Bay has been depth restricted by construction of the
bridge and the tunnel connecting eastern and western shores of
Virginia. And so lt continues along the entire coast.

Opportunities for developing a deepwater port on the Gulf
Coast are also problematic shou'id any coastal port be selected
for development. The Corps of Engineers has determined rock sub-
strates at depths of 30 to 52 feet along the Gulf Coast. The
presence of aquifers would also Influence the dredging problem.
Assuming that a 36-foot channel Into the selected port exists,
an extensive offshore shelf would have to be dredged to accowno-
date deep-draft ships of anticipated 1980-2000 year design �0,
ft-150,000 dwt to 130 ft-l,000,000 dwt! . The dredging operation
would be of mamnoth proportions, even If only a single-ship
channel Is dug. Such ships require a channel width of three times
their beam, wh1ch can be as much as 270 feet. If a passing chan-
nel were constructed, a width of five times the beam would be
required.

The type of material forming the Gulf shelf would further
require a channel angle of at least 30 degrees repose. To further
complicate the problem, the Intensive drive to protect the national
aquatic environment has placed restrictions on dredge spo'll dis-
posal and has developed water quality standards that are diffi-
cult to live with during new channel construction and maintenance.
It should be noted, however, that Alabama's Port Morgan In Mobile
Bay does have a natural water depth of 54 feet.

On the West Coast, fog and adverse water conditions at vari-
ous harbor entrances restrict deepwater port development although
all three U.S. ports that could acconrnodate some supercarriers
are on this coast. Puget Sound has a natural water depth of 100
feet while Los Angeles and Long Beach now have 60-foot water depths.

To further the problem the U.S . coastal area is strewn with
wrecks that are not presently considered a hazard to navigation.
With deep-draft ships In service, it would be necessary to remove
many of the wrecks. During development of the new channel �2
feet! for Rotterdam's Europort, a number of submerged wrecks were
physicaily removed to clear the outer channel site; In the inner

I
General Groves, U.S. Army Corp of Engineers.
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channels, areas werq excavated to permit nearby wrecks to slide
into the excavation.

Environmental im «t

The greatest damage to the natural environment experienced
during part development was the action of multiple dredges during
channel construction. Twenty dredges were used in the construc-
tian of Rotterdam's channel, 18 miles long and 4000 feet wide.
Deepening of the channel from 32 ta 62 feet had an adverse effect
on surface water cand Itlans, During adverse weather the inner
harbor's small craft experienced difficulty coping with deepwater,
free-rolling combers. The suction of dredges, coupled with wave
action and undertcsv, increased up"river erosion. This erosion ls
combated by dredging "catch basins" at strategic locations to
collect the sediments and ta reduce maintenance dredging. The
deepening of the river permitted salt water to intrude further
up-r'Iver than ever before. To control salt intrusion a gravel
filter bed is positioned on the channel bottom to filter out salt.

The Europort entrance was designed with a protective seawall,
mole or breakwater that protrudes at right angles into the Horth
Sea. This well-constructed mo!e now diverts the longshore current
that hydraulically transported sediment to "nourish" the northern
coastline. The diverted current eddies around the northern side
of the mole and preclpltates sediments at a rate ca1culated to
position Hook Van Holland, a seaside resort, three miles back
from the sea wlthln the next 10 years. This situation is being
accelerated by pumping dredge spoil into the silting site.

The new deepwater port at Dunkirk, France, also has severe
environmental problems. The French extended the old part with a
3.5-mile-long maritime basin, one side of which is diked against
the sea, while the inland side pravldes an industrial complex
currently utilized by a phosphate plant, a steel plant and a refin-
ery. Unfortunately, entry to and depa rture from the maritime
basin Is controlled by the tide; a superbly constructed lock sys-
tem, opened only at high tide, el imlnates tidal flushing of the
basin. The existing industrial plants  more are planned! dis-
charge their industrial effluents into the maritime basin. When
coupled with rainwater drained from open stockpi les of leachable
industrial materials, the overboard discharges from ships and a
continual effluent discharge from an extensive barge canal that

"Foreign Deep-Water Port Development" de Frondevi1 le,
Goodler, Putnam and Huston. A,D. Little, Inc. Report ta U.S.
Army Kngineer Institute for Water Resources, September, 1971.
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terminates In the basin, It appears that Dunkirk's new maritime
basin will develop Inta ane of the largest cesspaols an the
European continent.

Site Selection

Host existing ports have had haphazard, unplanned develop-
ment; the original sites were selected to suit settlers who did
not necessarily live ln the most convenient or best-su'Ited loca-
tions far port construction and development. The supporting
industries then located near convenient labor or material sources
that frequently warranted land transportatIon of marine-transported
goads Into the hinterland. The present Eurapean trend to locate
industries at the port site has many advantages; as examples,
material handling for import and export goods ls reduced, the
servicing population Is subjected to a needed redistribution, and
new townships are developed.

When Gulf Oil selected Bantry Bay in southern Ireland as
the site for its offshore island deepwater oil transshipment port,
the choice was made only after careful study 'Indicated a minimum
of existing marine traffic, good cl Imatic conditions that Included
a minimum of fog days and a 20+nile natural channel 120 ta 180
feet deep and twa to three mlles wide. The only work required
for part development involved the construction of the onshore
bulk storage plant and of the on and off loading berth. By con-
trast, all ports an the Eurapean continent have a severe marine
traffIc problem- The narrow Straits of Dover, In addition to
having dangerous sandbanks, shoals, frequent fog and severe tidal
canditions, must provide passage for 1000 ships per day. The
narth-bound vessels hug the French caast while the south-bound
travel down the English coast, Meanwhile, ferries ply back and
forth diagonally across the channel. The traffic situation can
became more acute since each newly developed port facility desires
an offshore facility. Host of the cauntries already have devel-
opment plans under review. Obviously one strategically located
transshipment port could service the entire continent, but the
political and competitive transport situation is not likely to
permit such an installation.

Obviously traffic congestion, weather and natural geolagy
must have a defln Ite bearing on U.S . deepwater port location� .

Car o-handlln Fac1lities

The European ports are well In advance of the United States
in providing dockside cargo-handling equipment. There are few
major ports that remain dependent on the utilization of shipboard
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cargo-handling equipment. Pocksfde heavy lift cranes can have an
Impact an cargo handl'Ing In the United States, since dockside
capacity greatly exceeds the shi'pboard capacity frequently used
when unloading European cargoes in the United States. Automated
technology for cargo-handling, evident in a number of European
ports, should be used as a guide for U.S. port development.

The modification of old ports Inta deepwater facilities has,
In most cases, brought environmental catastrophes and inefficient
insta'Ilations, leaving most developers with desires for additional
affshore port facilit Ies. The adage of making a silk purse from
a saw's ear can best describe this type of port development.

Gulf Oil's action In Sentry Bay should be used as a model
for U.S. port development since most facilities In the port are
worthy of reproduction for any new U.S . marine terminal, in con-
clusion, proof of the success of the basic design can best be
Indicated by stating that since 'Its construction for $45 mill ion
In 1969 only $300,000 has been spent on plant improvements.
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Deepwater Terminals � The Challenge of the l0'a

James R. Bradley
Texas A8hh University

The energy crisis that the United States soon wl1 I face is
going to require bold and imaginative planning to resolve, I f
this country is to grow and prosper, new or different energy
sources must be found to supplement, and eventually to supplant,
the traditional ones such as oi'I, gas and coal. However, until
this is done it appears that the most feasible solution on a
short-term stopgap basis is the Importation of sufficient foreign
oil and gas to fill the growing gap between demand and domestic
production of these comsodities. In order to make possible the
economical movement of foreign oil to our shores, the installa-
tion of deepwater terminals at several selected locations
appears to be an Issnediate necessity.

Ever since the possibiiIties of massive oil imports and of
deepwater termina'Is to receive them became coamssn topics of dis-
cussion in this country, we have seen waves of controversy,
indecision, uncertainty and even fear roll across the land as
committee after committee has issued reports about such topics
as the energy crisis, the dire need to Import oil, the danger of
becoming overly dependent upon others for a large part of our
total energy supply, the need for deepwater terminals to handle
giant oil tankers and the severe environmental hazards of giant
ships and offshore ports.

I feei that all this activity -- the self-examination and
self-recrimination -- is good for the country, but much of it
does little to get the job done. And, like it or not, someone
is going to have to make a decision sooner or later as to
whether this country is to continue to progress as it has for
200 years or whether we intend to let ourselves become a second-
rate nation unable to even defend ourselves from foreign
aggression,

Let us look at a few points that may help to clarify what I
have just said. i would like to refrain from talking about the
energy crisis because that is a subject with which we are
familiar. I will also stay away from the environmental question
because this is a complete issue in itself, However, I would
like to dwell for just a minute or so on some of the other



important questions involved in the oil import and deepwater
terminal issues.

National Defense

First, let us look at national defense. I think we agree
that preservation of our lifestyle is very important to us.
Even those persons who have advocated a lowered living standard
to achieve environmental protection generally agree that we can-
not afford to become so weak in our defenses that our nation is
placed in jeopardy.

The part that oil plays in the defense posture of the United
States is vitally important. It is a strategic material and one
of the few items that is absolutely essential and foremost ln
the minds of our military commanders. Petroleum cannot be stock-
piled like hardware -- the quantities required are too great--
nor can our military forces operate very long without backup
support from the petroleum industry.

The United States Department of Defense is the world' s
largest single oil purchaser. The very chance of success or
Failure in any conflict hinges on oil. As a matter of fact, the
most striking point of corrsrona IIty between the major weapons
systems oF the military departments is the thirst for oil.

Subsonic tactical aircraft have been almost totally re"
placed by supersonic fighters that burn two to three times as
much fuel per hour as the jet Fighters used in the Korean con-
flict, The continuing mechanization of Army equipment and
greater mobility of its troops assure a steady increase in its
fuel requirements. While some Navy ships are now propelled by
nuclear power, it will be many years before there is any appre-
ciable decrease in the Navy's petroleum requirements.

In Southeast Asia at the height of the Vietnam war, about
50 per cent of the tonnage shipped to the military cons Isted of
petroleum products. In 1949 military petroleum requirements
were about 330,000 barrels daily; by 1967 they had passed one
miition barrels per day and the curve was still upward. Today
they are about 10 per cent of our total national demand. In
1969 15 per cent of the oil used in Vietnam came from the
United States, while 65 per cent originated in the Persian Gulf
and the ba'lance came from the Caribbean and local sources.

De endenc on Forei n Oil

What about the defense and national security Implications
of becoming heavily dependent upon foreign countries for our oil



supplies' Security of oil supply in recent years has come to in-
clude all extraordinary changes in market conditions that will
alter supply. The national security concept impl les mil itary
problems, but these are only a part of the question. Indeed, the
traditional military crises may be the least relevant aspects of
security, Nevertheless, they receive the most attention.

Political instabi I ity ln the Middle East and North Africa
Is probably of more concern than the threat of mi I i tary prob'Iems;
It can even be argued that this Instabi iity is the whole problem,
In viewing the Middle Eastern area, however, It Is not enough to
say the area is unstable. Rather, there must be establ i shed a
scale of crisis levels and an attempt made to assign to each
crisis level a degree of jeopardy to oi I supply continuation.

Whi le no firm assurances are pass ible, It Is important to
note that the freedom of action of the MIddle Eastern OPEC
nations rsay be limited. All rely almost entirely on oil to earn
foreign exchange. In some cases, oil is the only industry of
any significance. These countries must sel I oil or endure deep
depressions that they can il I afford to undergo. Thus, enormous
pressures exist to limit disruption. Past events seem to bear
this out. For example, before, during and after the June con-
f 1 ict in 1967, American oi I companies continued their actlvit ies
in Egypt at the specific request of that government. The total
embargo against shipment of crude oil to certain Western desti-
nations lasted only one week, after which Arab oil began to flow
again.

It appears then that there exists a mutua'Ilty of interest
between the Middle East oil producers and the global and eco-
nomic aspects of United States national security. This national
security is of a direct and indirect nature. As Middle East and
African producers look to the Western nations to provide outlet
security for the oil upon which their economic life is largely
dependent, so does the United States as a consumer search for
supply security. Therefore, a direct clash of these economic
interests need not, and probably wiii not, come about.

Economic Im licatlons

A very important consideration of the deepwater terminal
issue concerns economic lmpl icatlons of our failure to provide
faci I itles for importing supplemental oil suppl ies.

In 1968, total United States energy use was 62.2
quadri 1 lion BTU or the equivalent of about one-hal f
gallon of oil per dollar of gross national product.
Since oi I constituted AO per cent of total energy
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used that year, the loss of a million barrels> or 42
million gallons, of oil could have cost the nation
$34 million in value of output, not to mention the
comfort and health of our citizens if a shortage
kept them from having adequate heat in winter,

If these 1968 relationships still hold in 1985 and if we
are unable to import the predicted 10 to 15 million barrels of
oil per day that we will need by then because deepwater terminals
are not built, then we could see a loss in gross nationa'I pro-
duct of $336 to $504 million per day, provided alternate energy
sources are not available to us,

Today the country stands at the threshold of making a deci-
sion on whether or not the petroleum refining and petrochemical
industries will remain a major component of this nation's eco-
nomic base or whether these industries will relocate where they
can be assured adequate supplies of their basic raw material,
oil, No one can deny that these two sectors of our economy make
significant contributions to the nations's well-being. In addi-
tion to providing energy to fuel our society and furnishing raw
materials for plast1cs, fertilizers, pharmaceuticals and food,
these sectors also provide high levels of direct employment and,
through capital expend 1tures, stimulate prosperity in other
sectors of the economy.

In 1970 the combined employment of petroleum refining and
petrochemical establishments exceeded 250,000 persons, who were
paid wages of over $2 billion. These Industries together pro-
duced over $30 billion worth of output and spent nearly $2
billion for capital goods. And during a year's time the indus-
try will spend another $1.5 billion for maintenance and $20
bii'lion for operating costs.

What 1s the posslbllity that this Important component of
our economy may relocate to other parts of the worid7 I say
that the possibility is real enough for all of us here to be
concerned and alarmed. Although the tax life of a refinery Is
20 years and the useful life is about 40, the present high cost
of money causes many industry executives to plan for a five-to
seven-year payout on new piant Investments. Thus, we could
conceivably see the shutdown of plants start at any time.

Just last week, for example, a refinery at Cushing, Okla-
homa wa rned that it would have to shut down by the middle of
this month  October! if supplies of crude oil could not be locat-
ed to feed the plant, It seems that management had contacted 25
other companies and four federal agencies in a search for crude
oil but were unsuccessful in getting enough commitments to keep
the plant operating. In this particular case the refinery
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operator is a smal I, local rompany and is not likely to pick up
its operation and transfer it to the 8ahamas or Canada in order
to stay In business, 8ut, what lf this were a ma!or Inter-
national firm'? Doesn't it seem likely that a larger firm would
take action in a similar situation to retain market share by
continuing to produce output wherever posslble2 I feel that this
would probably be the case.

Conclusion

in conclusion I would like to reiterate what I said at the
start:

The energy crisis that the United States is now> or
soon will be, faced with is going to require bold
and imaginative planning to resolve.

The sooner we realize this and take steps to assign the
approproate national priorities to the issue, then the sooner we
wi!I be able to move ahead toward the implementation of workable
solutions -- such as deepwater terminals -- to this serious
prob I em.
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Joint Raytheon Company � University of New Hampshire
Saa Grant project

A. S. Westneot

Raytheon Co.

A unique Sea Grant program involving a working partnership
exists between the University of New Hampshire and the Raytheon
Company's Submarine Signal Division. The project differs from
most in that it possesses a shared leadership in a ful ly inte-
grated, complex research effort. Unlike more cosmton ciient-
consultant relationships in the Sea Grant program, we are
attempting to make scientific progress in a difficult technical
area by building on the very different skills in two disparate
organizations.

We are tackling the problems of developing a science and
a technology for using the sea floor in the coastal zone. More
directly, the team is attempting to develop techniques and
devices for assessing the sediments on the sea floor from a
remote platform.

The project, now in its third year, has three major thrusts:

a. To develop an ability ta classify the mineralogy
of the sea floor from surface platforms.

b. lo develop a remote instrumentation system for
estimating the load-bearing characteristics
of the bottom.

c. To establish the environmental impact of off-
shore mining.

Of the three targets, the third has the greatest societal
impact and is the most urgent to lawmakers, to industries
and to interested cttizens. This task has recently spawned a
major project, now called NOMES  New Eng/and Off-Shore Mining
Environmental Study! . The project, led by MMTC  Marine Mineral
Technology Center! of NOAA, joins UNH and Raytheon with the
NOAA laboratories, the Ccmssonwealth of Massachusetts and M.l.T.
The new funding and new leadership are drawing needed attention
to this problem, and we are pleased that our awareness has
produced this important collateral effort.
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The university and our company began this project with
preconceived perceptions. VHH hoped to f ind a coherent pur-
pose in its ocean-directed studies, a source of useful thesis
subjects, some matching funds and available supporting
facil ities in a purposeful industrial research organization.

Raytheon, wt I I lng Co provide a substantial matching sum
for the long-range project, hoped Co benefit from academic
research appl ted to a commercially attractive program and to
devetop useful hardware that could be exploited. They were
willing to support research to achieve intermediate-term results.

After three years together, we still find it easter to
perce i ve than to achi eve. The fact that we have stayed together
and produced results is, in itself, evidence of a successful
project. We have learned lessons that are important to those
seeking to create an intimate university-Industry relationship.

Our two organizations live tn drastica1'iy dlsslml lar worlds
with different value systems, payoffs, cosssand structures and
personality types. The loosely structured university stresses
education and sponsors research that need not be util ttarian.
It is staffed by scientists on tenure, has essentially no
line organization that retains control authority and Is far
dt fferent From a typical industry.

The industrial techntc tan, under constant result and t trna
measurement in his highly directed world, must optimize his
results on a short"time scale. Unprotected by tenure, he has
difficulty coesnuntcattng with his academic partner on a sus-
tatned proJect. We have attempted to impose a complex inter-
disciplinary problem on thts soctetal mismatch and to generate
results that are acceptable in each of our value systems. Sur-
prisinglyy, we are succeeding. patience, forebearance and a
sense of humor help us deal with s trange people on the other
side of the fence.

There is much potential for good in combining the univer-
sity's insight and depth with industry's drive and result-
orientation. The key factor is the interfacing "manager" in
each organization, the man who listens, ccmssunicates, leads,
cajoles and works to bring out the best of boCh groups. Hon-
esty, Inventiveness, total commitment � these are key traits
that have kept us going.

Speaking from the industrial side, I have a difficult
time justifying the expenditure of hard-earned dollars for a
long-term, not yet practicat technology. It ls our good for-
tune in Raytheon to have a far-seeing management that is will-
ing to gamble on the values implicit tn this Sea Grant team.



Sea Grant Contributions to the Fishing industry

Dr. Arthur F. Novak

louisiana State University

During the past several years, participants In the Sea Grant
program have made many contributions to producers of fishery
products, and without this help some of the companies might not
have survived.

At Louisiana State University the Food Science Department
facu'Ity, working as a Sea Grant team, has consulted on a gratis
basis with fish and shellfish industries when called upon by
industrial personnel. Participating wi'th Industry to solve
short- and long-term problems, the department has developed the
know-how to assist industry in the foll ow1ng efforts:  I! to
continuously improve the high quality of fish and shel ifish
products; �! to develop according to company requirements
new products for existing or newly created markets; �! to
develop and Investigate new, 1mproved production methods;   t! to
develop new uses for existing products and processes; �! to
effect savings in costs, including under certain circumstances
a study of production; �! to abate dangers by constant Inves-
tigations that would prevent toxic or poisonous Ingredients
from entering or developing In products; �! to assist In the
prevention or correction of production difficulties;  8! to
assist In product standardization by instituting numerous qual-
ity assurance laboratories and training personnel to manage
them;  9! to participate in the design, construction, operation
and evaluation of pilot plant products; �0! to serve in spe-
cialized "trouble shooting."

Sea Grant personnel have urged the initiation of research
proJects In the plants, The proJects must accomplish one or
more oF the following factors:  I! Reducing production cost.
included in this category would be studies on raw material sub-
stitutionn, increased production rates, improved manufacturing
or packaging proresses, cheaper storage, boat research, etc.
�! Increasing product util1ty. Would an expansion of uses be
practical and prof Itable7 liow much is required7 What altera-
tions are necessary'7 �! Increas ing sales appeal. New dis-
coveries and rapid pu611c education In fish and shellfish foods,
as wel I as ln nutrition, demand periodic changes to cope with
changing ideas of foods, �! Related new business, Other
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products also necessary should be considered and formulated,
�! Related technical information. Research data from one pro-
ject can be applied to others, such as oil spill damage on shell-
fish grming areas-

Today the fIshing industry needs continuous assistance to
avoid regulatory problems. Sea Grant personnel have aided
packers and producers in conforming to good manufacturing prac-
tices and to other laws,

The key to success in food industries is sanitation, and
the FDA has now published its final Good Manufacturing Practice
 GMP! regulations in the Federal Register, April 26, 1961. A
distinction ls made between regulat Ions and reconvncndations; man-
datory regulations are phrased "shall" while reconrsended prac-
tices are termed "should." Good manufacturing practices are
included for grounds, plant construction and design, equipment
and utensils, sanitary facilities and controls, processes and
controls, general maintenance and personnel. This latter cate-
gory considers that most food damage is done by people who are
not subjected to proper education and training by supervisory
employees.

Product rejections or seizures by the FDA usually result
from fishery products that Include contamlnants, pathogenic
microorganisms or decomposition. Good products produced under
unacceptable GMPs may or may not be accepted, according to
other factors Involved,

Generally, fishery products may be rejected for one or more
af the following reasons:  'I! packed under unsanitary condi-
tions, �! taken from polluted areas, �! mislabeled, �! con-
taminated, �! adulterated, �! decomposed, �! improperly
packaged,  8! unacceptable or misused additives and/or dls In-
fectants or  9! contain poisons or toxins.

Microorganisms involved In foods can be placed in three cate-
gories:  I! those that synthesize toxins or �! undes Irab le
pigments, and �! those that are used in manufacturing for a
specific purpose, such as making by-products. Pathogenic micro-
organisms create most health hazards, and emphasis must be
placed upon their control and elimination. Some fish may have
a high bacterial count and be relatively safe to eat, wh lie
others may have an insignificant total bacterial count but be
relatively dangerous because of the presence of pathogens. Good
quality raw materials and good manufacturing practices usually
result in the production of safe, wholesome food, providing
that the food itself ls produced under good environmental
condlt fons.
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One criticism of regulatory agenries is that they often
examine fishery products for defects that do not produce health
problems. A good example is oysters, which are often tested for
total rounts, fecal col i forms and decomposition praducts, Yet
the only recognized danger from eating aysters has been a number
af hepatitis cases, and I know of no incidence where the presence
of the causative agent is tested before the questionable pro-
ducts are marketed. On the other hand, it is a'Imost Impossible
to handle foods or expose them to air without getting some con-
tamination from coagulase-pos Itive staphylococci.

Regulatory agencies must train their personnel to apply
practical, coimiierciai solutions to food industry problems and
not to rely entirely on laboratory results. Analyses should
enable a sanitarian or an inspector to ascertaIn the nature and
source of rontamination and spoiIage, as well as facilitate his
ability to recMmiend corrective procedures.

A good example of how the faculty has assisted a major
industry through Sea Grant is found In a review of the progress
made by the shrimp Industry during the past 10 years.

During the past decade, members af the shrimp industry,
producers, processors and packers have been working together to
offer the consuming public superior shrimp products . Shrimp,
an important food because of high nutritive value and palata-
bility, are a delicate, highly perishable conmiodity that requires
special precautions in handIing and preservation. Fram their
removal from water, throughout cleaning, processing, packaging
and storage operations, shrimp are under continuous surveillance.
For each operational step the shrimp Industry maintains quality
control procedures to assure a final product that Is nutritious,
safe and wholesome. In these endeavors members of the shrimp
industry have anticipated needs for standardizing their products;
they have joined with technical and research personnel from state
and federal academic Institutions and government agencies in
developing various quality control tests. Results of these
research studies and investigations have led to the development
and introduction of rapid microbiologica I tests that enable
packers to recognize and reject any inferior quality shrimp that
might produce an undesirable product. Physical and chemIcal
laboratory tests, as well as organoleptic or "taste" evalua-
tions, are also employed to ensure cansumer foods of high quality.

Packing plants purchase shrimp only when they are sat Is-
fied that boats are clean, operate under sanitary conditions and
have proper refrigeration facilities. Packers demand that all
shrimp be brought ashore without undue delay and be processed
as rapidly as possible. Their laboratary personnel cooperate
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with representatives of regulatory agencies to maintain and to
ensure the high quality of products that reach the consumer.

Through cooperation with its Sea Grant associates, the
shrimp industry encourages its members to organize and to pre-
sent scientiifi'c seminars in various areas oF the country, with
experts as speakers and teachers to aid In d Isseminating the
latest Information available In plant sanitation and microbio-
logical contro'I. FDA inspectors explain how they emphasize
plant sanitation during their inspections and how they make
thorough examinations for undesirable bacteria. At the time of
inspection, the management ls asked to review its educational
program for employee sanitation practires. Although these
policies Impose a financ'ial burden on companies, the programs
result in desirable practices and super'Ior products among shrimp
processors.

Shrimp sales are Increasing rapidly because this popular
nutritional delicacy is now offered In preprepared items such
as breaded shrimp, In convenience products such as shrimp cock-
tails and also in soups, gravies, gumbo and pastes. Among the
most popular is packaged breaded shrimp, which is convenient,
easy to prepare and can be served as the ma]or meat portion of
a meal or as a component of cocktails, snacks and other entrees.

"Shrimp" is now a major word appearing on most restaurant
menus. The qual I ty of shrimp cocktai I can Influence a custom-
er's opinion of the excellence of an entire meal y regardless of
Its price. Most restaurateurs, real izing this di lemna, wi I I
pay premium prices for the best shrimp ave i lable. I f ever a
profit can be made on a food product solely by ensuring proper
handl ing and refrigeration, It Is with high qual ity shrimp.
This success is directly the result of Sea Grant aid.

Superior shrimp products are now avai lable on a continuous
basis because fishermen, proressors, distributors and regula-
tory personnel have united their efforts on a cooperative basis.

The Sea Grant program in food science has proven to be
highly successful, participants are assisting industry in sol v-
ing their critical problems and in assuring theiir present and
future success on a long-term basis.
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Solutions Needed

Don Toloday

Singleton Packing Company

1. Regulatory problems are compounded by lack of defi-
nitions, unrepresentative samples and unknown levels
of campl iance.

2. Improved rapid easy qua'I ity assurance tests and the
val idity of these and existing methods shauid be
developed and correlated wi th di fferent 'ievels of
adherence to Good Manufacturing Practices  GMPs!.

3. Research and development of product preparation
methods of the same or better qual ity levels, pro-
duced with higher sanitation and improved line
operatIons In order to automate more economically
and to utilize al'I by-products, ls needed.

4, Shrimp, fIsh and other marine animals should be
investigated to assure the availability of a con-
tinuous supply of proper quality.

5. Imported products need to be evaluated more fully
in relation to weights, sanitation, qua'Ilty and
Inherent health hasards.
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The Development of Multidisciplinary, Multi-Institutional
Research Teams and Their Value to Industry

lewis R. Brown

hhississippi State University

Most profess ional personnel today realize that effective
solutions for many prob'ferns facing society are so complex that
they require the talents of a diverse group of experts working
together In a coordinated program. The team approach Is Impor-
tant in conducting research and even more important in formu-
lating the plan of attack. Ideal ly, if we could find one man
who could dissect a problem with accuracy, ident l fy the indi-
vidual investigators required and del ineate each investigator's
project, this problem of team approach would not be so important.
Unfortunately, these geniuses are in very short supply so that,
instead, a team of experts is required to formulate the plan
of attack. Many problems arise, and critical time can be wasted
when groups of experts attempt to formulate overall plans, unless
these groups are experienced in mult idisclpl inary research
techniques.

Historical ly, many industries have met this problem by
retaining individual consultants. This approach has served as
a partial solution, but experience has shown it to have disad-
vantages as well as advantages.

The universities are a reservoir of diverse expertfse, and
one of their primary functions is service, Thus, it is in the
best Interests of universities to develop multidisciplinary
teams of experts who can work together efficiently toward effec-
tive solutions of the problems facing all of us.

I would like to describe briefly our efforts and experi-
ences in forming effective multidisciplinary teams of experts
workfng in coordinated research programs. I would fike also
to illustrate the role we envision for the relatfonship of these
teams with industry,

Development of Multidisclpllnary Teams

The first attempt of our unlvers ity to synthes ize a mul ti-
dfscfp'I inary program consisted of selecting a group of IO or

IBO



12 people representing different discfpl ines  sociology,
economics, electrical engineering, microbiology, etc.!, then
having them formu'late an overal I program ln whIch each discl-
pl ine would play an Interrelated role. The net result of this
undertaking, which lasted approximately a year, was zero. fiot
surprisingly, we found that we could not even coemunicate with
each other; and, as mfght be expected, a number of personal lty
conflicts developed quickly. In my way of thinking, th/s under-
taking was analogous to a medieval alchemfst tryIng to create
life through some mystica'I formula, especially since both
attempts boiled and bubbled but failed to produce a viable
entity.

It was intuitively obvious from this first experience that
another approach to the problem was required. arith the assfs-
tance of some financial support from hIASA, we were successful
In assembling a smail group of scientists from closely related
disciplines and in utlllzlng their respective expertise toward
a common goa l. The initial team consisted of a manmalogist,
an ichthyologist, a microbiolog fst, a hydrolog fst, a chemist
and a wildlife management scientist with a comnon goal of char-
acterizfng the ecosystem of the land and waters of the Mfssls-
s Ippi Test Facility. The following year this basic team was
expanded to Include several engineers and a number of other
biological scientfsts. Thus far the overall program has been
highly successful, and we have found that we can easily expand
our team effort by adding personnel when need for their spe-
cific expertise arises. In the course of our Investigations,
we all have learned to give-and-take in the interest of a com-
mon goal.

Unlversitfes Marine Center UMC Ecolo Team

Our original Sea Grant proposal inc'fuded a project Involv-
ing a multidisciplinary, multi-Institutional effort to develop
the capability of predicting ecological alterations caused by
pollutants. As with the NASA Ecology Team, the persons involved
in this program were from closely related dfsclpllnes  chemistry
and biology! although e number of the principal investigators
had never met before, After numerous meetings, which involved
considerable haggling and hard work, we we'Ided into one coor-
dinated program I5 senior scientists from four institutions.
The major obstacles to overcome were personality differences
and pet research projects. In ret rospect, we feel that our
program has been highly sucressful. The preparation of our new
proposal was smooth, and it provides for the addition of new
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people to the team because of the need for their specific
expertise. Also, we have made preliminary overtures to other
persons in the f felds of economics, sociology and law whom we
feel must be an integral part of our program In coming years.

For some time I have been personally involved In studfes
relative to effects of oil on the environment, and I have
actively sought funds for this research. Until recently, all
my efforts had been from the standpoint of a microbiologist and
did not involve a multidfscfplinary approach. About a year ago,
the EnvIronmentai Protection Agency published a Request for
Capability  RFC! to perform a multidfscfpfinary research pro-
gram directed toward determining the fate and effect of oII In
the envf ronment. While our university felt that we could bid
on the entire proposal, we also felt that it was in the best
fnterests of the program, the state and the university to respond
to the Request for Proposai by utilizing personnel from other
institutions. Host of the principal investigators named had
been working together either on NASA-related programs or on the
UHC program. All of us involved were extremely pleased to
receive an award for more than $1 million this past July; this
had been won on a competitive basis with other Institutions and
Industries throughout the country. To me personally, al 1 the
hard work and hours dedicated to the development of multldfs-
cfplfnary teams have been worth the effort.

2, Assets and LfabIfitfes of the UniversIty

The assets and liabilities of the university and industry
are shcwvn on the accompanying figure. Note how the assets of
one neutralize the liabilities of the other. Thus, when the
assets of both are taken coi lectlvely, all ingredients for suc-
cess are present. Therefore, success In any given unlversity-
Industry venture requires only the proper mixing of assets,
providing that the individuals involved can and wiII work
together.

3, Examples of UnIversity- Industry Cooperative Ventures

Until now, we have not actively solicited the participa"
tion of industry in our research artivitles. On the other hand,
our lnterdisciplfnary team has been approached by three separate
organizations for Its assfstance in preparilng Environmental
Impact Statements, and we current'Iy are flnalfzfng agreements.
In addItion, we have been contacted in regard to formulating
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several research projects involving a university-industry
partnership. These projects are only In the planning stages
now, but we look forward with interest to this new partnership,

In summation, in the university we have learned  sometimes
painful ly! how to create a multidiscipl inary team of specialists
who can successful ly and effectively conduct a coordinated
research program to develop solutions For complex problems.
Today, we look forward to a new partnership with industry that
we believe will bring greater strength, flexibility and capa-
bility to both of us.

Figure I, Assets and Liabilities
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A Littfe Bit Goes a Long Way

Dimitri J. Stancioff

hharine Coiioids, Inc.

The purpose of this presentation is to tell you how and why
Marine Colloids has participated in Sea Grant research, what
results have been achieved and what advantages have been gained
from this type of cooperative research. I also want to tell you
the moral of my story, for no story should be without one.

Marine Colloids, Inc. is a small company located halfway
down the beautiful coast of Maine at Rockland. Our principal
business is the manufacture of carrageenan, a red seaweed extrac-
tive, The principal species from which this extract is derived
a e Chondrus crispus, locally knawn s sea moss or irish mos
and Euucau a sp nosum, ~ tropical pla ~ t from the r ~ r gast. other
sp c asaoTuksiauma and glgartina are also used. C ~ rrag e a, a
water-soluh~yrocotto~w'ttl Iscous a d gelling prop rtl s, ls
used as a stabilizer in many foods, pharmaceuticais and cosmetics.

The main purpose of our business, Just 11ke that of anybody
else, is to manufacture a useful product so that we can stay in
business, make a profit and grow.

Since our product comes from the sea, profit and growth
depend on a reliable source of raw, good quality material at
reasonable cost. How do we ensure such a source1 One of the
first things, of course, was to make a mechanical harvester. We
have worked on this for many years; and although we have pro-
duced several functional prototypes, we have yet to operate one
profitably. When our industry was smaller, the harvester idea
was sufficient; as business grew, however, we realized that this
was not enough, We sought new seaweed sources and conducted
surveys in many countries. We also tried to obtain the aid of
commercial and academ1c g roups.

Whatever the Utopian may say, we know that the resources
of the sea are not inexhaustible, that surveys and mechanical
harvesters are not enough. Many useful species of algae grow
sparsely and can be quickly overharvested. Our management
real ized that, in order to secure a reliable source of raw mate-
rial, we needed to farm seaweeds like the Japanese have done for
centuries.
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The questton was: How to go about It2 After a few trtals
and many errors, we quickly found that seaweed-farming was a for-
mitdable undertaking and far beyond our capabil tt les. Although
we had contacts with several phycolog tsts and were supporting
I tmited research with 1 tmited funds, we still could not tackle
the job by ourse'tves. Btl1 Anderson, our ecologist"phycologtst,
was busy with surveys; the rest of us were busy with other prob-
lems. Besides, none of us knew the fi rst thing about cultivating.
Furthermore, our primary interest was in two trop'teal species of
Eucheuma, and the tcy waters of Heine were hardly the place ta

This ts where Sea Grant came tn . J tm Hoss, who was president
of Harine Colloids at that time, and Std Upham, then our tech-
nical director, lost no ttme tn contacting the Sea Grant offtce.

cannot go into the details of each project, but in less than
two years we were participating tn four Sea Grant projects. The
fo'Ilowing ingredients made this posstble:

l. A specific abjecttve -- a useful product,

2. An exchange of ideas between three parties--
Sea Grant, the unlverslties and Harlne Co'Iloids,

3. The development of a cotrmon interest.

4. The realization that each of us had samethtng
dtfferent to contribute,

As an example, I would like to describe our Sea Grant pro-
ject with Dr. Haxweli Doty of the University of Hawaii. The
abjectlves of the project were to develop new supply sources of
colloid-containing algae by:

a. Providtng industry with taxonomic, ecological
and physialogical information on troptca'I species.

b. Provldtng industry with economic and sociolog-
ical itnformatlon for establishment of viable
new industries,

The advantages of working with Hax Doty were numerous. He
was knowiedgeab'te about tropical seaweeds, lacated In a tropical
area and equipped to make the necessary physiological and eco-
logical experiments. In addttian,Harine Col lotds already had
a worktng organization in the phtlippines that was engaged In
harvesttng the Eucheuma species In which we were tnterested.

At the same time Hartne Calloids launched proJect "Apple-
seed." This project, named after the proverbial Johnny, was a
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gamble on a long-shot. The Intent was to farm by trla I-and-
error, employing various physical systems without knowledge of
the underlying physiological and ecological plant responses. To
a large extent, "Appleseed" was independent of the Sea Grant
proJect. By merging the two, however, we accomplished more
than was possible by either one alone. Dr. Doty tried many of
his experiments on systems and with personnel from "Appleseed";
Harine Colloids had imnediate access to his latest developments
and findings. The projects were synergistic.

On the actual Sea Grant projert Harine Colloids contributions
included direct cash outlays, logistic support in the PhilIppines,
laboratory analysis of seaweed sample, evaluation of seaweed
extract for coimnerclaI usefulness, consultation and travel.

The results have been gratifying though not outstanding.
On a three-fourths hectare farm we have had for several months
sustained seaweed yields of about 20 tons of dry weed per year
 eight tons/acre!, Unfortunately we have had political diffi-
cul ties In the Phi 1 lpplnes, and the problem of logistics in
working on almost Inaccessible islands has slowed our progress.
Eventually some of this work will be continued in Hawaii where
these weeds grow wel I though they are not native to the area.
This new location should al levIate political problems of the
kind encountered In the Phiiippines, though it could give rise
to others.

What have we learned from our work with Sea GrantT We
have found a! that Sea Grant welcomes industry and b! that
university people are not unhappy to work toward a useful
objective if the problems involved are intellectual ly chal-
lenging. We have Iearned c! that obtaining a Sea Grant loan
is primarIly a question of having wel 1-defined objectives,
d! that a successful outcome is based on free exchange of ideas
and the development of coimnon goals and cosmion interests, and
e! that several technologies and points of view must be com-
bined. Finally, we know f! that much more can be accomplished
with the combined funds of Industry, the university and Sea
Grant than by going lt alone for a much lower total expenditure.

Hany years ago Marine Col lolds promoted a slogan that
emphasIzed the ab11lty of its seaweed extrarts to stabil ize
many products at very low concentrations, The slogan was "A
little bit goes a long way." The point of my story is that a
small amount of the right kind of research, done by the right
people, can go a long way toward solving problems that other-
wtse seem Insurmountable. Universities and industry have dif-
ferent outlooks on science and technology, and a smail contri-
bution of ideas from one side can open new vistas for the other.
Both Industry and the unlvers I ty have a large investment In
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different feei l i ties and equIpment. Sharing these facilities
Increases the eff iciency of both partners, and the net result
is more accomplishment at lower cost,

So, you see, my story does have a moral -- A little bit
goes a long way.
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Economic Develoisment in the Texas Coastal Zone

John Philoy
Texas A8hh University

Today 1 would like to present three items. One concerns
a program of the State of Texas; another refers to a study
under that program; and the final Item concerns one aspect of
ihe study.

Operating under the Office of the Governor and the
Interagency Council on Natural Resources and the Environment,
the Coastal Resources Management Program of Texas established
several ambitious goals.

The Coastal Resources Management Program set out to
achieve the following:

l. A comprehensive inventory of resources ln the
coastal zone of Texas.

2, Identification of problems existing in the
coastal zone.

3. Specific evaluations concerning the alloca-
tion of resources ln the coastal zone-

4. Recoswtendatlons indicating the range of
choices available for future decisions
involvl'ng preservation, protection and
development of resources in the Texas
coastal zone,

Six research studies were Ident il fled to provide useful
information on the coastal zone. Five of the studies were
concerned with bay and estuarine management, power plant
siting, legal/Inst iltutlonal aspects, transportation and waste
management alternatives.

The sixth study involved economic developnent. As a
matter of local pride, I would point out to you that of the
six studies three were conducted by Texas ASM University. In
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addition ta the economic development study, Texas AGH also
carrfed out the transportation and waste management studies.

Information from the six research studies and other sources
wiII culminate in specific recomnendat tons for action by the
state legislature. These recoamendat tons wi1 I be presented to
the legislature in December of this year. During the past year
the fndustrial Economics Research Division has been Involved ln
the preparation of a 130-page report titled "Economic Development
Study of the Texas Coastal Zone." Sponsored by the Texas ASM
University Sea Grant Program and the Coastal Resources Management
Program, the study was an opportunIty to produce a basel lne
study on economic, human and natural resources of the 36-county
coastai zone of Texas. Also, it was an opportunity to compare
the level of economic activity in the coastal zone with the total
economic activity of the state.

I do not intend to present the statistical results of our
study today. I wl I 1 give you a brief resume of our out 1 ine for
the study, and then I wii 1 discuss one methodology we used to
present industrial growth In the coastal zone.

To clarify the relationship between economic actlvit ies In
the coastal zone and In the state, we evolved a history of eco-
nomic growth for the two sectors from 1940 to 1970. This exer-
cise established the relative trends of the two levels for pop-
ulationn changes, fndustrial gr~th and employment and Income
levels. This was fol lowed by analysis of current resources with
emphasis on renewable resources as cantrasted with nonrenewable
resources. Sfnce people appear to be a maJor resource, we then
analyzed the urban and rural changes in the coastal zone. The
final chapter of our study covered future assumptions and eco-
nomic project tons to the year 2000.

One way to measure regional economic development is to
analyze the number of firms Involved In the var Ious economic
activf ties. There are three major stages of economic develop-
ment that an economy generally experIences; these stages con-
cern the aneunt of Involvement of firms in prfmary, secondary
and tertiary levels of economic activities.

The primary fndustries are those based on the natural
resources of the earth such as agricul ture, forestry, fisheries,
mining and extractfon activities. Secondary Industries consist
of those involved In manufacturing, processing and constructfon.
TertIary industrfes consist of those firms that provide services
to the primary and secondary fndustries. Typically an area
will first experience the development of natural resources.
lfost Industrial activity is involved with the production or
preparation of crops and livestock, lumber, fish products and



mineral and fuel extraction. As the industrial development of
the area becomes more sophisticated, the secondary industries
begin developing due to the economic I inkage effects of verti-
cal Integration and economies of scale in production and manu-
facturing systems. With the expansion of secondary industries
comes the demand for many additional supporting services of
tertiary industries in the areas of transportation, communica-
tion, wholesale and retail trade, finance and recreational
and professional services. The typical development process
requires that the region be able to shift emphasis from one
resources base to another. For example, the primary activities
are basically oriented to the location of the natural resource
Inputs; whereas, the secondary activities are more concerned
with the factors of proximity to markets, raw material, labor,
semiprocessed inputs or other factors determining the profit-
able operation of their firm. Finally, tertfary activities are
mainly oriented toward population and consumer marketing
centers.

Presenting industrial growth in such categories produces
one great advantage: the audience has a clear-cut perspective
of the contribution of each sector  I.e., primary, secondary
and tertiary! to the total economic activity, In spite of the
danger of overs implificat'ion, we feel that such a method of
presenting economic information has rea'I value in cl ari fylng
and developing perspectives. Most researchers become so involved
with their project that they consistently faii to consider their
potential audience. By presenting economic changes In the I ight
of primary, secondary and tert iary relationships, we feel that
readers of our study have a better chance to understand economic
changes taking place in the coasta I zone.

This Sea Grant Association Meeting is an example of tertiary
economic activity, and I direct your attentIon to the next
presentation on this afternoon's program. Dr. Gi il espie's
act ivi ty operates at the tertiary 'level, but his eventual Impact
on the primary and secondary levels may prove to be substantial.

Let me close my brief remarks by saying that, for those of
you interested in receiving a copy of our economic development
study, please contact me or the Center for Marine Resources at
Texas QGM University. We expect to have our final draft ready
for publishing within the next 30 days and we would be happy to
send the study to you,
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Surfing Into The Future: The Recreational Role
in Advancing Oceanic Cducation

Gilven PA. Slonim

The Oceanic Educotionol Foundotion

Athelstan Spilhaus, father of Sea Grant, inadvertently
selected the. title for my paper when he cossnented on Dr. Doug
Sessoms ' lecture wi th the phrase "Oceanic Recreation -- Wave
of the Future," Either seems to fit conceptual ly for developing
the thesis that oceanic recreational trends are inextricably tied
to the pragmatic, philosophic evolution of oceanic education.
What triggers this conclusion is an interesting pattern evolv-
ing in two courses, "Humanities of the Sea" and "Sciences of
the Sea," at the University of Virginia, This same pattern was
evident when we launched the initial "Humanities of the Sea"
course in the Center for Tomorrow at Ohio State Universi ty on
the f i f th of thi s month.

As students reporting to class disclose their attractions
for a comprehens ive World Ocean study, about 10 in each class
are identified as teachers interested In an obstenslbly excit-
ing new field of education; another 10 are scuba divers who enjoy
the water and want to learn more about their new arena of adven-
ture. Those who are attracted to our new educational prooram by
their recreat iona'I water involvement, I suggest, reflect the
remarkable population shift to seaward. I contend that those
"hooked" by wonders of the water world are our real hope If this
country is to regain an understanding of the seas tantamount to
their fuller use.

I f these water enthusiasts represent the alpha of oceanic
understanding, then certainly teachers are the omega of the
operation. Doug Sessoms, the dean of oceanic recreation who
perceptively discerns and develops the thesis that leisure serves
as the catalyst for I ifestyle changes, reinforces this conclu-
sion. In turn, Alvin Toff ler adds appreciable val idity In ~fuze
S~ook. As a former boxer and hockey player, as weil as one inor-
dinately slow in learning to swim, I was conditioned by constant
admonitions of the dangers of the environment. I felt that
sports and recreation were carried out for their own sake
fun and zestful feelings being the end aim. But Dr. Sessoms has
added a more profound interpretation in his provocative lectures
at the University. I certainly subscribe to his brilliant
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thinking that the water world -- ocean, rivers, lakes and estu-
aries -- is leading people toward greater adaptability and a
more fulfilling future.

Indeed, this creative recreatlona'f concept promises a more
satisfying use of increasfng leisure time. At the heart of thIs
promfsing success story is education. One cannot enjoy, ei ther
ful fy or safely, an actfve involvement with the oceans without
education. To survfve, one Is obl fged to learn. But beyond the
dlscipl ine of survival there must be an understandIng of the new
medium,

The oceans still remain foreign to the thinking of most
Americans 1 fvi ng in the last third of the 20th Century . And too
often one ls obliged to add an explanation each time he mentions
Sea Grant publicly, despite the dramatic natlonai success of the
program. Here I should like to digress to Harch 15th of this
year, the date the President sent his Scientiffc and Technofogica'I
Program proposal to Congress. As we recall, 1972 is the third
year of the Decade of Oceans. Several years have already passed
in our conquest of man's last great frontier. Unfortunately,
the President failed to mention the oceans even once in this
particular program proposal; perhaps, this was because there has
been no submarine threat to Vietnam, as yet. Significantly, it
was ASW  Anti-Submarine Warfare! fn World War Ii that marshalled
the best, foremost scientific minds to meet the ominous under-
seas threat that might have severed the consnunfcation lines to
our island nation. Hirohito's and Hitler's submarines proved to
be the great oceanic boom -- the strongest stimulant to oceano-
graphic scientlffc study In world history.

But ostensibly we learned from that lesson: we organized
after the war, we passed oceanic leglslatfon. 1966 was a water-
shed year. We created the Harine Corrrnlss ion, the Councfl, We
elevated the oceans to the highest level within our government;
the Vice-Pres 1dent went into oceanic intel lectual action as the
President's executive. The same year Congress enacted the
National Sea Grant program, which accounts for our presence here.
But one "chink in the armor," a fatal flaw in our think'ing,
remains -- we fa1 fed to reach the American people educational ly.
There stfli is no oceanfc constituency. And this, we might say,
ls where oceanic educatfon entered the picture. Or. Robert B.
Abel, head of' Sea Grant since its inception, time and again
reiterates, "The ocean program has still to get Into high gear!"
He contends, "We concentrated too much effort on educating
oceanographers and placed too little emphasis on teaching our
peoples about the oceans."
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To gain steerage, there must be interest. The first year
is an endeavor to rectify this challenge by adding a new dimen-
sion of humanistic study to our schools' curriculum. I bel lave
our first sol ld step in gaining Americans' conmitment to ocean
education must be through recreationa'I involvement. Sports page
statistics on readership may give us a clue on the whys and
wherefores.

But whether the lure is In the form of scuba diving, deep
sea fishing, power boating, yacht racing or contemplation of a
Pacific sunset, the accent is on innovation. The creative con-
cepts ln developing recreational programs with long-term vision
will prove to be the payoff . Whether or not we can induce a
broad cross-section of our population into the sea-schooling
process will be,, in essence, a function of how we/I we thread
the water-baIt -- how well our "come on ln, the water is wonder-
fui" message is conveyed.

We still have numerous areas that attractively invite the
mounting population. Some 22,000 mlles of recreational seashore
are, indeed, part of our truly great resources -- a balance
wheel upon which a better future may hinge,

If innovation Is the, name of the game, let us practice some
solid, Innovative long-range planning that truly taps the rich
rewards to be derived from recreational programming. Most of
all, I would suggest: let us not stop at the waters' edge,
whether there are hickory branches to be found or not. Recrea-
tionall planning must gain global perspective early ln the game.
Our plans must re'late to probab'ly the most predominant charac-
teristIc of our population today -- its mobility, Then we must
find an avenue to the fun- loving people 's minds and make water
a part of their Inte'1!ectual process. Let us see what prospects
are portended.

I have heard planners say that only 10 miles of ocean water
beyond our coastal zone is useful for oceanic recreation. What
nonsensei What circumscribed thlnklngi This great World Ocean,
spannIng seven-tenths of' our earth, ls open for grabs by an
affluent society with excessive leisure time on its hands.
While considering tomorrow's global recreation, let us include
all shores of the world in our master plan to recreate a tense
20th-century people who desperately need oceanic space to unwind.
Let us think in terms of Sheratons In Turkey, Tokyo, Tel Aviv
and the tike as part of the sea scheme to recreate peop'ie, as
the first giant step toward true oceanic understanding.

Americans are intensely mobile, and travel is part and
parcel of their swiftly moving existence. If we are going to
wind down to a humane living tempo, Iet us use our Ingenuity
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to encourage sea travel. Let us make ocean travel convenient,
cheap and within the grasp of young and old al ike, I own no
Cunard stock nor U.S. Lines. But the cut tural cruise can be a
key factor toward gaining global oceanic recreation. While
adding an educational dimension to the recreational role, water
experience is essentially sought to gain an environmental grasp.

Norfolk, Virginia, as we observed on a field trip to
Tidewater at our f irst "Humanities of the Sea" suiimier institute
for educators, has done an impressive job of sel11ng the idea of
Caribbean cruises. The market. is mounting. Unfortunately,
cru 1se ships fly foreign flags while the U.S .S . United States,
the finest passenger ship afloat, is tied~up n this port city.
But recreation-vacation dollars are pouring into the port, and
this profitable business portends public understanding If the
cruises are structured with a degree of educational attractive-
ness. The Oceanic Educational Foundation is endeavoring to get
a handle on this mounting market in an effort to couple oceanic
education with this burgeoning cruising business. What bolsters
my confidence is the fact that the cultural cruise stands to
flourish In the future of a 35-hour workweek with retirement at
age 55. But what excites my interest most is the prospect of
sending students of ali ages to sea to spark their interest in
sea-oriented professions. We worked the destroyer Irwins into
a cultura I world cruise after the Korean armistice, and our
people gained an exceptionally fine grasp of globa1 geography
that might have been missed If all our leisure cruising time
had been spent polishing brass work or playing bridge. This
creative-cruise concept led to a conviction that time et sea can
be profItably and educationally utilized for the enjoyment and
enlightenment of participants. It was the genesis for the com-
prehensive World University Afloat program that Ambassador Glenn
01ds and Buckminister Fuller undertook to develop with OEF at
Southern Iilinois University.

With this backlog I urge you not to sell the cultural-cruise
concept short in our probe of the recreational potential of the
oceans. This concept may be one of the best ways to keep peoples'
minds in high gear and issue-oriented, despite the trend toward
early retirements, shorter workweeks and computerized thinking.
Television also looms as a significant contributor in educating
our people about the sea. Cousteau demonstrates the fact almost
daily. His success in expanding oceanic interest highlights the
importance of the marriage of television with oceanic education
to gain grass roots understanding of the seas,

To highlight the innovative opportunities afforded by ocean
development, I would like to focus on the futuris tic projection
of a Global Complex of Oceanic Parks, The Foundation developed
this long-range park concept that utilizes television to gain
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worldwtde participation In the educational process. This concept
again stems from the essential ity of thinking in global terms as
we project the oceanic recreational dimension of the future. The
plan adheres to populat ton trends while endeavoring to influence
expanding programs of oceanic education worldwide and l inks par-
ticipants through personal contacts and television. This thinking
ts predicated upon the assumption that multichannel comnun teat tons
wi I I be with us soon and that we can anticipate at least two~ay
channels of educational operations as the park complex becomes a
reality.

To first define an Oreanic Park: the individual park would
be located at the beautiful interface of land and sea, as are
other seascape, marine parks. The environment would be conducive
to enjoyment and recreation that would fill people's leisure
hours. But the parks, from the outset, would utiltze the iure of
leisure activity and the enjoyment of a water environment to
initiate education for a'll age groups of park participants. The
park would be linked to a leading university, as well as to the
local school system; in this manner the innovative structuring
of educational-recreational programs can be made truly productive.
It is assumed that pleasurable recreational activity at the park
would stimulate curiosity and encourage the study of some aspect
of oceanic educatlor..

The park design should provtde oceanic artists with incen-
tive to paint and to undertake a variety of artistic development,

There would be museums to depict the marttime heritage of
the locale and to offer courses in oceanic htstory.

To the extent practicable the boating, sea planning and sub-
merged cruising facilities would be provided with the latest types
of watercraft, In turn, the recreationa'I water area would serve in
a research role to encourage art technology in pleasure crafts.
The park would endeavor to sttmulate imaginative thinking in ship
and boat designs to enhance the atm af sending 20th Century tech-
nology to sea. The catamaran oceanographic ship ~Ha es is a con-
crete example of the benefits recreational boating can add to
ship destgn if there is purposeful planning. The accent in park
planning and park operation would be creative, with emphasis on
the development of dynamtc ideas that would create an excittng
rationale for park participants who recognize their individual
roles in creating ocean-oriented change with fuller recreational
use of the sea.

At each park I envisage world centers of oceanic study with
the latest equi'pment for seminars, symposia and conference uttll-
zation. Here sctenttsts, scholars and students would gather to
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probe the great potential of the aceans, to solve pressing prob-
lems and to advance the quality of life for mankind.

Here through the mao ium of mui tidiscipl inary ocean fc educa-
tion, a new thrust toward deeper insights and a more comprehensive
grasp af man's great globe and of his camplex endeavor would be
within our reach. This innovatfve educational process would
become basfc in "helping people ta survive and to crest the wave
of change." A new sense of mastery over ane's destfny could be
gained as the relevance of future education in meeting opportu-
nities would be tested. The oceanic parks would become nerve
centers of the new oceanic-orfented pursuit of knowledge, serving
as a major springboard for more resolute studies and research in
the sea environment.

The parks, linked by multtchanneled educatfonal televts fan.
wtli make the learning pracess truly global in nature, bringing
the people of the world into closer cooperative communications
through the intellectual vitality s tfmulated by oceanic study.

t have termed "Humanttfes of the Sea" the antidote to 5hture
Shock. The potential the oceans possess for conditfonlng and
cushtan tng 1 te fn three broad dimensions: geographic space,
psychological dampentng and futuristic education.

The oceanic park would utfiize oceanic recreation as a
spearhead ln "Surfing into the Future" and the innavatlve spfn-
off from dynamfc recreational-educational functfoning would
indeed serve the betterment of all mankfnd.

The dtvfdends from development of the park complex are as
wide and varied as the mind of man can perceive. The educattonal
investment fn a fuller future would seem to warrant serious can-
sfderatfon as we stake out our claims in the Great Frontier of
the Future -- Han's World Ocean.
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New Prula from the Seat Qale-of-the-Art

Judy Joye
Oceanographc News Service

Invest>gators conducting a systematic search for new drugs
from the sea have uncovered an area of biologicaliy active agents
that could eventually increase the number of drugs known ta man
by five-hundredfo'ld or more.

Dr. Paul Burkholder, former chairman of biology programs
and senior research scientist at the biological laboratories of
Lamont-Doherty Geological Observatory  Columbia UnlversIty!,
recently predicted "that when ful ly exploited, one"third to one-
half of ail sea 1 lfe will exhibit some form of drug actlvityrn
It is important to mention that four-fifths of all animal life
on earth, representing rfnre than 500,000 species In 30 phyla,
live ln or on the water. Only three per cent of the plants on
earth have been chemically and pharmaceutlcally evaluated, and
less than one per cent of the thousands of marine organisms that
are known to contain biotoxic substances have been examined for
pharmacological activity.

In one experiment with Caribbean sponges, I.anxpnt-Doherty
found that 35 per cent of the sponges tested were active against
gram"positive bacteria, 15 per cent active against gram-negative
bacteria, and 10 per cent active against Candida species. On aI
random sanpllng basis, +gg pcr c Ilt of alT spong ~ tested e hlb-
I ted antibiotic act iv'ity. In addition to antibiotic activity,
an estimated 20 to 28 per cent of sponges tested exhibited activ-
ity against leukemia as well as other forms of cancer.

Based upon current research, marine plants and animals appear
to be an extremely large, unexploited source of biologically
active compounds. In the area of antibiotics, not one but a whole
new family of antibiotics appears to be emerging from the sea.
it is important to mention that a number of these compounds are

Candtde ls a genus of yeast" lite fungi used far g ne sl
sc ~ i g. Th ~ f ng' are primary etiologlc age ts for ~ny
infections caused by microorganisms in man.



demonstrating laboratory activity in reaction to small viruses
ega tnst which we have no known defenses. All antibiotics ln use
today are active against bacteria and certain large viruses, but
no known drug ts * e against smell viruses.

Although tti~,.i, .ictan has a seemingly adequate selection of
ant tbtotics at his disposal, the frequent appearance of drug-
resistant strains often requires the use of supplementary
countermeasures.

A conwen example of drug-resistant strains ts noted wtth
staphiyococci, which can multiply from 1 to 10 within 30 mtnutes,
while other organtsms may multiply from 1 to 10 wtthtn tI8 hours.
Vhen treattng a staphylococcus infection, the organism multtplies
at such a rapid pace that drug-resistant strains appear within
hours after the first application of antibiotics. A similar
problem with drug-resistant stra tns is noted in certain forms
of malaria, diarrhea and fungus tnfections for which there are
few effective drugs.

in !963 tiew York City Health Commtssioner George James stated
that, after t' he introductton of Isoniazid tn 1953, new cases of
tuberculosts declined raptdly and steadtly. However, drug-
resistant baciilt have been noted, with three oer cent of new cases
being drug resistant. Commissioner James stated that further
research to develop new drugs to supplement Isoniazid is needed.
t would like to add that one of the sponges investigated by
Dr. Burkholder has shown spectflc laboratory activity against
tuberculosis.

Although statistics on epidemic diseases indicate that resis-
tant strains present no sertous threat to the general pub Iic,
the government has no statistics on the frequency or effect that
resistant stratns have on the many nonreportable diseases affect-
ing the genera I population . As an example, within the past few
years there has been a noticeab'te increase in the number of diar-
rhea cases among children whose illnesses appear resistant to
numerous antibiotics. It is believed that Ir these cases the
child's tnfection responded to drugs at ftrst and then, within
a week or two, became resis tant to several drugs at once.

Conssenting upon the need for new drug research, the Hew
En I d J I of M dt I wrote in a 1966 editorta I tha~tunless

soon  against drug-reststant strains!,
physicians may find themselves back. tn the pre-antibiottc Middle
Ages in the treatment of infecttous diseases." Atthough there
is no inrsediate evidence that we wtll return to the Dark Ages of
Medi'cine in the near future, many researchers are convtnced that
this new famtly of drugs, emergtng from the sea, will answer this
drug-resistant problem and much more.
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Although most researchers -- and especially pharmaceutical
firms -- are reluctant to discuss their work in public, a partial
1 isti'ng of compounds under investigation has been prepared. The
diversification of this 1 1st emphasizes the broad scope of drug
activity to be found in marine organisms:

Sponges � Ant ibiot ic; ant i tumor; ant ivi ra 1; anti-
fungal; antiyeast; controlling bacterial pol iut ion
of bays and estuaries. in laooratory tests of
pollution control, after six days bacteria count
for each cc. was 5,000 while control vats had
a count of one million per cc.

Sea water  in certain areas! -- Antibiotic, with
activtty against penlci'ilin-resistant and
penicillin-sensitive staphy'iococcus. Noted in
Vinyard Sound, massachusetts, and Narragansett,
Rhode island, while absent itn the Gulf of Mexico.
Attributed to local microorganisms in water.

Abalone, conch, oyster, clam and other shellflsh--
Antlviral; antimicrobial; ant itumor. A shellfish
extract called Paolin 1 protects mice against
Stre tococcus g~rof~enes  scarlet fever, sore
t roat, etc.; against Sta h lococcus aureus
 boils, carbuncles, abcesses; and against cer-
tain bacteria. tn mice and monkey kidney tissue
Paolin 11 was active against polio and influenza
viruses. Extracts from clams reduced the inci-
dence of tumor induction ln experimental animals,
Extracts from miscellaneous moliusks showed
activity agatcst ~gar as ~sia i fsc.catlad fav r
bl i stars!; pol1o; influenza and tumors.

Hagfish -- Cardiac stimulator; skin graft research.

Octopus -- Anticoagulant, paralytic agent similar
to cura re.

Cora'1 -- Antibiotic.

Seaweed  algae! -- Antibiotic; ant'iyeast, anti-
viral; coagulant; anticoagulant.; antiuicer;
anti fungal; vermifuge  to expel intestinal
worms!; cathart ic; marine ant ifou'1 ing agent.
Antibiotic activity was f1rst recognized by
Pacific island natives who wrapped freshly
caught fish in local seaweed to prevent spoilage.
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8. Portuguese Han-of-Var -- Hembrane permeability
 to carry drugs to d'tfferent parts of the
body!,

9. Protozoa  paramec turn! � Bioassay  screening
pharmaceutfcai agents for toxicity and side
effects! ~

10. St'tngray -- Cardiac tnhthi tor.

11. P u f f er f t sh � Nerve-b 1 ockt ng agen t  a narcot i c
160,000 times more potent than cocaine!
cardtac inhtbttor; antttumor; anticoagulant;
anttspasmatlc.

12. Sea cucumber -- Antitumor; nerve-blocking agent;
anttspasmattc.

13. Sea anemone -- Anticoagulant.

14. Starfish � Contraceptive; antiviral.

15. Sea urchtn "- Nerve-blocking agent.

16, Stonefish -- Vasodilator.

lj. Harfne worms -- Insect'teide; contraceptive; anti-
btotlc; antituanr,

'18. Electric eel -- Anttdote for pesticide poisoning.

19. Barnacle -- Adhestve for denttstry, bone sur-
gery and broken bones.

20. Harine microorganisms  bacteria! -- Antifungal;
antlyeast; antibiotic. Hate that fermentation
techniques conmmn ly used tn antiblotfc produc-
tion by Industry may also be applicable to
antlblottcs produced from mar/ne mtcroorgantsms.

21. Hurex  snatl! � Respiratory sttmulator.

22. Toadfish -- Hanagement of diabetes  through a
substance that burns blood sugar!.

23. Seafan Antlbtottc.

24. Jellyfish � Ant'Itumor.

25. Tuntcates -- Antib'fottc; anttleukemla,
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The Status of Reach. 'tndustr'Ial 0 Academic

For want of a hetter reference scale, the status of martne
pharmacology research can be graded as 3 on a scale of 10, At
the present time almost all large pharmaceutical firms are
engaged in research on drugs from the sea or, at the least,
have investtgated the economtc potential of enterfng thts fteld.
A small number of drug firms have reasonably extenstve corrsstt-
ments whtle the rest are engaged In lower prtortty research, The
extent of funding and corporate tnvolversant are closely guarded
secrets.

Generally few compantes have more than one part-time chers-
tst extracting compounds; the average ttme required to screen
a collection of 100 or more marine spec tmens Is a year to a
year-and-a-haff. Since the shelf iffe of marine compounds is
believed to be unstable, the negative results of a screening
program that extends beyond three to stx rrmnths must be consid-
ered Inconclusive.

Although most pharmaceuttcal firms enter the martne fteld
wifth strong conffdence In their fnvestfgatfve capabllitfes, each
ftrm for which I have collected commftted grave errors when
processtng their first collection. tn every instance the com-
pany's first effort in this field was all or partially dtscarded
because of Irreversible staff errors. The worst example t wit-
nessed Involved a numbertng error that prevented a company frora
tdenttfying specfmens In whfch activity was found, and a year-
and-a-half of research Involving a collection of 300 specfrrmns
was qufetly d tscarded without hope of recovery .

Although most of my collecting Is for Industry, my contact
wtth the academfc corrarunlty Indicates that simflar errors and
problems occur tn nonprofit laboratorIes. Those problems are
magnified when the fnvestfgator begins hts first screening pro-
gram with marfne flora and fauna.

The future of martne pharsmcology Is encouraging not only
for the development of new pharmaceuticals but also for the
fantastic earntng potenttal that awaits thfs neophyte Industry.
It has been satd that when drugs from the sea are fully
explotted - fn 20 to 30 years � smrlne pharmacology wt ll be
as bi'g a money earner as offshore otl and gas. tn present-day
markets one antibiotic can earn as much as $50 mtlllon a year;
and, as stated bef'ore, research indicates that not one but a
whole new I'amt ly of antibiotics is emerging from the sea . tt
Is this vast earning capabtlfty, wtth the added dividend of
poss tbie activity agaitnst smal I vtruses, that Inhibits nest
companies from dtscusstng their work publicly, Quite frankly,

cannot blame them. Research tn this fteld fs highly competlttve,

201



a»u soma companies publicly deny their Involvement in the hope
of discouraging competlt ton from establ tshing higher priority
programs.

But even wtth tndustry's participation tn this fleid, sct-
entists complain that pharmaceutical firms refuse to tnvest their
dollars tn basic research that must be completed before meaning-
ful discovertes are made. Acknowledgtng this impasse, many
researchers agree that the only way for new drugs from the sea
to reach fu11 potential ts for government funds to lay the foun-
dation upon whtch tndustry will eventual'Iy build Its profits.

As the world's needs and populatton raptdly expand, we
rea I tee that we have just begun to ident tfy the great benef Its
lying in and under the world oceans. The oceans wtii provide
us with new sources of food, wtth vast supplies of mtneral
resources, with a new understanding of our weather and climate
and with new drugs that promtse to cure mankind's most dreaded
diseases. Aithough we have learned more about the oceans tn
the past 10 years than we have known tn our entire prior exis-
tence, the process of unwrapping this great gift has just begun.
The oceans are tndeed God 's unwrapped gift t i mankind.
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A National Nlarine Advisory Service  NMASI � An Overview

Howard H. Eckles

National Oceanic and Atmospheric Administration

Ladles and gentlemen of the Sea Grant Association, I feel
it Is a matter of importance and pleasure to discuss with you
the view of the National Oceanic and Atmospheric Admfnlstratfon
on Marfne Advisory Services. Before proceeding, however, I would
1 ike to define what we mean when we speak of Marine Advf sory
Services.

A short definition: Advisory services are informal educa-
tional actions that help people solve practical problems by
transferring informatfon to users and by communlcatlng needs to
researchers and managers.

The objective is to assist those who are interested in and
responsible for the development, utilization and management of
the ocean and its resources through an efficient system whereby
results of research, availability of servfces, experience of
industry and other sources of information are quickly made avail-
able to users.

The subject matter involved in the Marine Advfsory Service
includes the fulf range of informatIon required by ocean activ-
ities and includes, in addition to technical fnformation, social,
legal and economic aspects. Examples of principal subjects of
strong current fnterest include recreation, environmental quality
and pollution control, environmental monitoring and forecasting,
living and nonliving resources, transportation, coastai zone
management and other activfties ln research, educatfon and gov-
ernment. The subject areas of concern include those for which
NOAA and Sea Grant programs are responsibi e and also extends to
other federal and state agencies whose missions can be facili-
tated by cooperation fn the Marine Advisory program.

The need for marine advisory services has been recognfzed
many tImes in the past. Congress took action by including marine
advisory services In authorized legislation for the Sea Grant
program. The Commission on Marfne Science Engineering and
Resources recommended a strong national marine advisory program-
More recently, the Marine Fisheries Advisory Conrnittee to NOAA
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recosmended that marine advisory services be Improved and
expanded. In no way the least important is a reconmendation from
this Association of Sea Grant Institutions that HOAA set up a
unif'Ied Marine Advisory Service program and assign to the Sea
Grant Office a lead ro'Ie in its development. Much of the ration-
ale behind the current organization of the HOAA Marine Advisory
Service follows the recomnendatfons made to NOAA by a committee
of this Association.

On this occas 1on, I feel It important to say that the top
administrators of NOAA regard the organization of a Marine
Advisory Service as one of the most significant policy and pro-
gram decisions that has been made since NOAA was established in
1970. The Marine Advisory Service is regarded on a par with
other maJor program developments, such as the Manned Undersea
Science and Technology program and the Marine Ecosystems Analysis
program.

The Marine Advisory Service  MAS! is an opportunity to com-
plete NOAA's organization as a national leader in ocean affairs.
Equally Important, the MAS is an opportunity for improved coor-
dinationn with local university and state programs and for gaining
a "feedback" mechanism that will assist with better program
design to meet total responsibilities in ocean affairs.

The NOAA Marine Advisory Service is being organized on the
premise that states working via Sea Grant or other programs will
provide a means of coordinating marine advisory services on a
local basis. The primary interface between the advisory program
and the public wfli be carried out at the loca'I level by state
or Sea Grant organizations. HOAA will work through and support
local organizations, at the same time assuming basic responsi-
bility for the continuity, completeness and overall success of
the advisory program.

NOAA has assigned the Office of Sea Grant responsibility
for the leadership of the HOAA Marine Advisory Service. The
Office of Sea Grant, through the Program Manager for the Marine
Advisory Service, will manage marine advisory services provided
and funded by HOAA organizations and wiii coordinate advisory
programs supported by Sea Grant funds. The Office will be
responsible for the evaluation of the status of advisory services
on state, regional and national bases and will encourage estab-
lishment of state advisory programs, improvement in services and
necessary Implementation of new services. The Office of Sea
Grant will also recommend Increases and changes ln HOAA's activ-
ities on advisory services.

Office of Sea Grant wi I I prepare annual and long-range
marine advisory service plans for NOAA. These plans w111 be



based on Sea Grant and NOAA organizational programs and will
Include speclflcatlans of working relationships, budgets and per-
sonnel requirements, In addition to rationale and justifications
for the programs.

Office of Sea Grant will take the lead and promote necessary
actions to implement the plan. The Office wii'I work In coopera"
tion with NOAA organizations, Sea Grant advisory programs, state
organizations and other federal agencies .

A particularly important aspect of this function is estab-
lishment of guidelines and of criteria under which local programs
wiii be funded. For example, Office of Sea Grant will stress the
need for multidisciplinary, balanced programs to serve the needs
of the total marine community. We will also insist on adequate
local planning and coordinating mechanisms.

An additional important function of the Office of Sea Grant
will be to coordinate consson services such as training, publica-
tions, program evaluation and feedback.

Thank you for the opportunity to present NOAA's overview of
the HAS program.
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Implications for Sea Grant

Daniel A. Panshin

ORice of Sea Grant
National Oceanic and Atmospheric Administration

The fundamental element of the NOAA Marine Advisory Service
is the local marine advisory program. To this end, a marine
advisory program needs to be established in all 30 coastal and
Great Lakes states. Most loca'I advisory programs wii I be
university-based and wil I operate under Sea Grant sponsorship.
Within the NOAA Marine Advisory Service, local programs wi ll serve
as the focal points for direct and regular contact with ultimate
users.

What Kind of Advisor Pro rams Do We Need2

There is no one magic mold or mode, but certain consson fea-
tures are essential to all programs:

I. Strong administrative support.

2. Clear public visibility.

3. Substantial fieldwork -- Implementation of the
concept of "county agents ln hipboots" -- ln
which people help people face-to-face In their
home coesnunitles.

4. Nucleus of personnel for whom advisory services
are a primary assignment.

5. Pursuit of an approach that is systematic,
broadly Interdisciplinary, committed to serving
the entire spectrum of marine industry and
interests and especially dedicated to resolv-
ing conflicts,

6. Preparation of annual and long-range plans for
action programs that will take place within
their respective geagraphic areas  these plans
will be prepared and carried out in cooperation
with the various NOAA components and others
having appropriate expert iseI.
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Where Are We Toda in Advisor Servlces7

There are presently 28 local advisory programs in 22 states.
Sea Grant supports 24 of these programs; the National Marine
Fisheries Services supports another three programs through public
l.aw 88-309 funds; and Sea Grant and NMFS jointly fund one program.
Three coastal states and five Great Lakes states have no advisory
program.

Annual federal funding totals $2.3 million matched by $'l.l
million from nonfederal sources . The statistical report of the
Office of Sea Grant dated June 30, 1972 shows that advisory ser-
vices were receiving 11.1 per cent of Sea Grant funds as compared
with the year-earlier figure of 8.7 per cent. Local-program
staffing numbers about 99 full-time equivalent professional posi-
tions, Major program areas are cossserciai fishing, seafood proc-
essing and marketing, coastal zone management, marine recreation
and marine science education. Among the local programs there Is
great variation In fundinq, staffing, program emphasis, scope,
state of deve'lopment and quality of effort.

Where Should We Be Goin in Advisor Servicesg

Our goal is the development of a strong, well-developed
advisory program in each coastal and Great Lakes state by 1977.
This kind of program will cost about $13 million per year and wil I
require a staff of 300 peop'le. Steps toward attaining this goal
include establishment of advisory programs where they are now
nonexistent, strengthening of those programs that are weak and
clarification of relationships in states where multiple programs
exist.

With the creation of the NOAA Marine Advisory Service, Sea
Grant will accept significant responsibilities. The responsf-
bi1 I ties I lkewise convey a compl iment to Sea Grant for the success,
vitality and impact of its advisory programs.

But benefits will also accrue to local programs through
estab l ishment of needed comaunlcatlons channels, access to addi-
tional resources and new disclpl inary special ists and Increased
efficiencies from coordination in areas such as publ icatlons and
tralnlng. As a result, local marine advisory services can become
even more ef f ec t i ve .
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Federal Resportsibilities irt NMAS

J. Gary Smith
National lylarine Fisheries Service
National Oceanic and Atmospheric Administration

The Marine Advisory Service network will be composed of NOAA
administration, Its organizational components and local state and
Sea Grant advisory programs. The network, as I see it, is a part-
nership between local advisory programs and the federal government;
it Is being formed to develop and to coordinate federal advisory
capabiiitIes that complement and support local programs.

in this context, the organizational components of NOAA are
partners In the new NOAA-wide Marine Advisory program. Before
the creation of NOAA, each agency had provided informal advisory
information to user groups in its own way, Now, with ail marine
resource experience and knowledge combined wlthln one organization,
we see an opportunity to put our expertise to greater use. Speak-
ing for the NOAA agencies In the Marine Advisory Service, I would
'like to discuss our responsibilities and views of the new program.

Within the NOAA organization, six agencies will identify,
develop and establish advisory capabilities to support the new
advisory service. These agencies have advisory products and
supportive services especially useful to our marine constituents.

The National Ocean Surya  NOS! prepares and distributes
nautical c arts and tide and current tables Important to mariners.
NOS maps and charts U.S. coastal waters, the Great Lakes and other
waterways.

The forecasts and specialized reporting services of the
National Weather Service  NWS! are esper.ially Important to mariners
and allied industries that rely on an accurate knowledge and under-
standing af weather for their livelihood.

Sport and conmercial fisheries are the responsibility of the
National Marine Fisheries Service  NMFS!. Biological, ecological
and economic research studies are conducted on important marine
fish species and their environments. Product technology and
inspection, marketing assistance and statistics and market news
reports are also provided, This service administers a vessel-
loan program and a state-federal management program; it also
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conducts enforcement and survel I lance operations. The HMFS also
has the only active HOAA agency extension program with ful I-time
extension personnel.

The National Environmenta'I Satellite Service  HESS! plans
and operates environmental satellite systems t at are able to
provide real time data on atmospheric and oceanic phenomena,

Data on the physical environment are gathered by HOAA's
Environmental Research Laboratories  ERL!. The Marine Mining
and Technology Center will provide the primary advisory activity
of ERL through ass Istance to local programs and ta Industry on
developing tools and techniques for accurate delineation and
economic evaluation of marine minera'I deposits.

The Environmental Data Service  EDS! maintains centers that
gather environmental data on a globe'I scale. Through their ser-
vices, users may retrieve desired data. EDS is also responsible
for HOAA's scientific and technical publications, library services
and dissemination of technical information.

The Inmediate responsibilities of these agencies to the HOAA
Marine Advisory Service are twofold.

First, each agency must identify and develop an advisory
coesnitment to the NOAA service. As I previously mentioned, the
National Marine Fisheries Service has the only operatione'I advis-
ory program that meets the definition given by Mr. Ecktes. Other
HOAA components have some elements of advisory services that have
been available on an ad hac basis. During the next few months,
each agency must begin to pull these elements together into a
visible network of personnel, programs and fiscal support.

The second responsibility requires each NOAA component ta
affirm lts commitment by providing technical support and manpower
ta the NOAA Marine Advisory Service. This will be accomplished
by identifying the products and services af a practical nature
that exist within their respectIve organizations. This responsl-
bllity further requires each agency to develop a delivery mechanism
for providing their products and services to the Marine Advisory
Serv Ice.

In meeting these responslbi 1 1 ties we also recognize the need
ta assist the HOAA Marine Advisory Service In preparing joint
action plans, programs and budgets. This wl I I require close coop-
eration with other federal agencies and local Sea Grant and state
advisary programs. Through this process we are assured the devel-
opment of real istic programs, based on common goals, that will be
responsive to local needs.
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Ul timately, a complete network wi1 1 be establ ished that pro-
vides technical support from NOAA component agencies for local
Sea Grant programs. The network will also provide an option for
local programs to request needed Information from an appropriate
NOAA agency.

The Implementation of this system has already started.

Each NOAA agency has assigned senior advisory personnel to
begin orientation and planning within their respective organiza-
tions. Drawing upon talent and experience of their personnel and
upon the wide range of facilities, the agencies have also desig-
nated other key persons as liaisons or contacts for advisory ser-
vices. The number of persons designated range from one In NES to
32 in NMFS, each agency making assignments according to its antic-
Ipated services, At the present time about 6$ persons  some full�
time, others part-time! and $300,000 have been committed to the
new service. Hore manpower and money will be provided as each
agency identifies Its needs and as requests for technica1 support
are made.

This is just the beginning. Admittedly, the building of an
effective advisory network wii I require adjustments and a period
of internal education to obtaIn ful I support

Presently, there are as many definitions for advisory servIces
as there are people Involved. The NOAA agencies are unsure of
their commi tment to the new NOAA service. We are unsure of the
extent of participatIon required, the job to be accomplished and
the manpower and dol lars needed. We are concerned about the role
of Sea Grant and state advisory programs. Where do our responsi-
bilitiess end and local programs beg in7 Who wi1 I receive credit
for accompl ishments7 Who reports benef its7 Where are the qual I-
fied personnel who wi I 1 meet projected manpower needs7

Despite these concerns, I am convinced that given time, a
consson set oF goals and a commitment to serve our constituents,
we can build an effective advisory network.

The NOAA Harlne Advisory Service wi I I provide the organiza-
tional framework to bind the network together. We in NOAA agen-
cies wi11 provide a national technical base to compIement and to
support local Sea Grant advisory program needs. We wi11 expect
information requests from local programs and, in turn, expect
them to transmit our products and services to user groups,

Speaking for NOAA agencies, we look forward to our partner-
ship wf th local Sea Grant advisory programs. Through our coop-
erative efforts, I am confident we can provide the qual ity of
service that our constituents desire.
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NMAS: A Sea Grant Director's View

Stanley R. Nlurphy

University of Washington

Those who have worked hard on the formulation of the NOAA
Marine Advisory Sercice  MAS! should be corflfended for laying a
foundation of an important program. The concept of MAS is worthy
of considerable effort. NOAA contains murh knowledge that Indi-
vidual citizens could put to use. Sea Grant advisory efforts are
oriented toward getting that knowledge to people who need It and
toward getting the problems oF people to those who can provide
useful knowledge. MAS can apply more resources to these efforts
than Sea Grant by itself ever could. The MAS Idea has a lot to
offer.

As I understand it, at present the concept of the NOAA
Marine Advisory Service is pr Imari ly contained in two documents
the Aetio 1 florin ~Ad ia Pro ram ~ton t al Pla ~ dated
Janu yyly, 1972, d the J ~ iy 1 draft of tuideli es

Service

If I were at the national level, the documents would seem
quite promising. They include mechanisms to combine budgets, to
develop comprehensive plans and to conduct an averalf program
review at the national level. These documents address major con-
cerns of Main Line Component  MLC! and of Sea Grant people such
as manpower and budget control; they also recognize the importance
of local-need orientation.

But I am a state Sea Grant program difrector. What does this
mean2 According to the conceptual plan of January 14, this means
that my Sea Grant advisory program becomes the state lead-unit.
This is appropriate because the conceptual plan points out on
page five that ''the lead unit mus t be such that local participa-
tion is built-in, that cooperation is maintained at the local
level and that the system Is flexible to meet the particular local
needs of the state and the region."

Furthermore, this idea Is cons is tent with the draft guide-
lines of July 18 that also on page five state, "The fundamental
element of the NOAA Marine Advisory Service is the local marine
advisory program." Therefore, ft must be real!zed that in the
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states which have a Sea Grant advisory program this program is
the lead-unIt, the local marine advisory program and the funda-
mental element of the HOAA HAS referred to above.

The same guideline document describes the characteristics of
the local marine advisory program in terms of operation, including
annual and long-range plans of work prepared in consultation
with the varfous HOAA HLC marine advlsary organizations. The
document also emphasizes the importance of feedback, user needs
and cooperation with organlzatfons outside HOAA. This, to the
best of my knawledge, describes what a state Sea Grant advisory
program is all about. And the des ignat ton of a HOAA lead-unit,
which serves as a fundamentaf element of Sea Grant and provides
local marine advisory program respons ib f I I ty, Is therefore
approprfate.

Against that background and as as state Sea Grant program
director, I offer two suggestians so that we can progress from
the present conceptual plan and guidelines to a workable, effec-
tive operation.

First -- as I said earlfer, the Iacal Sea Grant program is
already executing the Job outlined for HOAA's local marine advis-
ory program -- within the limits of the resources it can bring
to bear. The only real difference is generating, publishing and
defending the advisory aspects of annual and long-range plans of
all HOAA components for that state, as part of the Input far
HOAA's national pragram memoranda and budget documents. Our
present resources support the annual and long-range planning we
now do, but the total HOAA local planning of these documents is
a much larger effort and must have conrnensurate resources. In
simple terms, this means increased funding through Sea Grant,
which raises the problem of increased nonfederal matching. How-
ever willing we are to develap the IIAS program, this may create
local problems In specific states.

Second -- in constructing the management structure of a sys-
tem to enhance and to develop cooperative efforts anting semi�
independent institutions, we must give serious attention to pro-
viding the "glue" that pulls the effort together.

The organizationa I s tructure in the guide1ines shows no
"glue" below the national level. HLCs are to assist in program
preparation and support at the national coordination level by
cooperating with local advisory programs, The formal ties, then,
are only at the national level.

In my Judgment, we can make this structure work if the people
invoived want to do so. I believe we do. Honetheless, I strongly
urge that we seek ways and means, beyond what is presented in these
two documents, of tying together the focal program.
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How a University Ifffiarine AsIvisory Program Views NIMS

Hloynord W. Cummings
University of California Seo Grant

these resorts era Interpretations of the MOAA Ma ine Advisory
P o ra Plan of Jan ary, 1972, and the Gaidalines on ~aes onsl-
ili ties and ~0r s isation of tha MOAA Marine Advisory Servlne of

July, 1972. The agency plan, or guide, is an idealistic concept
in which each organlzat tonal level of responsibility is harmo-
niously fitted to al t others and in which al 1 organtratfonaf
components unselfishly serve the coemon goal of extending marine
resource management information. The fundamental element, an
actual delivery system, is the local marine advisory program,
characterfstical ly a university-based Sea Grant advisory service.

The key question is whether fdeal1sm can be real ism. The
first sentence in the Guidelines says the NOAA Harlne Advisory
Service is to be organized such that each state wii 1 provfde
means of coordinating local marine advisory programs which wi fl
be the primary public contacts. That premise neatly glosses over
what may be the most vexing problem, at least in Ca'lifornla: how
do you coordinate locally the multiple advisory projects that
NOAA Sea Grant is separately funding and individually encouraging
within a single state7

The Guide's next statement, hsskfever, is that the Office of
Sea Grant wi 1 I be respons ible for coordinating advisory programs
funded by Sea Grant. Haybe that sets things straight -- or does
it7

The Guide's next quick, easy statement regarding a large,
complex real fty is that NOAA Hajor Line Components  HLCs! wit� '1
assist in local budget planning, prograsssing and reportfng under
local Sea Grant leadership to present a sfngle, comprehensive
picture of local advisory program goals and needs. To get done
at al 1, especial ly to get done wt thin planning and reporting
deadlines, these actlvitles will really require coordination.

Furthermore, each HLC wi t 1 make sure that t ts part tcular
subject area fs adequately represented and budgeted locally and
nationally. I think HLCs will do this, perhaps overzealously.
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Thi s leads to the bi ggest p rob I em, wh i ch seems to be a grave
inequi ty in the plan for coordinating MLC advisory responsib i i ity
with Sea Grant advisory responsibility. Each MLC is to have
adequate "staff to meet speci fied respons ibi I i ties" and "its own
budget" while Sea Grant advisory budgets and, therefore, staff
are dependent upon matching funds that can be counted, Making
state Sea Grant advisory programs responsible for obtaining
matching support whi le federal programs are directly budgeted is
not a compatible or paral lel arrangement. There is tremendous
advantage in a direct budget.

Un I ike research and teaching projects, advisory programs are
mandatory and continuing. Consideration should be given to direct
budgeting of a certain amount of support, a base upon which match-
ing funds would accumu I ate i f addi t i onal I y needed.

In susssation, guideline documents are just that -- a guide
to policy. Programming wi thin that policy remains a local respon-
sibilityy. Effectiveness within a state wii I be proportionate to
the leadership strength and to the un i ty it can generate. That
leadership must be delegated and supported.
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Seo Grant Unified Activities

Horold I.. Goodwin

Office of Sea Grani

HaFonal Oceanic and Atmospheric Administration

 Editor's Note: The fallowing autl inc covers the substance and
conveys the meaning of Nr. Goodwin's remarks to the members of
the Sea Grant Association at the annual conference.!

Given the state of the Sea Grant Budget for the current
year and its prospects for the future, na additional unification
activities are planned at this time. There is still a clear need
to review and unify other areas of Sea Grant and NOAA operations.
It is by no means certain that funds will be available for the
seven activities listed.

l. Seafood processing Haste Utilization

To develop economically valuable uses for seafood wastes in
order to alleviate industry problems a rising from new effluent
and disposal regulations, and to better utilize natural resources .

~Abroach

To bring industry, the universities and government together
to agree on priorities, define present and potential problems
and conduct research directed to problem so'Iution.

a . A project to produce sufficient chitin and chitosan
from shellfish wastes for product research already
is underway, and proposals for such research are in
preparation to augsmnt research now underway.

b. A joint industry-Sea Grant-HNFS project has been
developed to establish commun1catlon, produce
precise definitions and agree on research
priorities both for short and long range.

c. Based on results of the project outlined in b.,
ongoing Sea Grant research will be reviewed and
evaluated far consistency with new goals.
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2. Ciguatera

~00'ective

To structure a program that will accelerate solution to the
clguatera problem in both the Paclf ic and Caribbean U, 5.
Terr'i tories.

~Ao h

Ciguatera researchers representing several disciplines and
approaches were brought together and a program outlined. Prin-
cipal problem in implementing the program is sufficient funds
for collection and processing of toxic materials.

3. Aquacul ture

~00 ct *

To bring unity into the NOAA aquaculture program and estab-
lish priorities for research and development, including identi-
ficationn of species ready for pilot scale demonstrations .

~beech

The first step was to define the state of aquaculture and
seek consensus on principal needs to bring aquacul ture of selec-
ted species to the commercial stage. This step was completed
under a Uni vers i ty of Hawa i i project wi th subqrant to garde la,
Inc. The initial report is in preparation, Additional steps
depend on clarification of interna1 NDAA organiza tion and avail-
ability of funds. Priorities are nutrition, disease and
economic evaluation of potentials,

4. Lobster Culture

~00 ' c t i ye

To bring lobster mariculture to the commercial stage in the
shortest possible time.

~Ao ch

A workshop for principal lobster researchers was held and a
general program outl ined. The program is now being implemented
through funded proposals. The principal barrier at present is
lack of an optimum lobster feed.
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Participants in the lobster program include the Massachu-
setts State Lobster Hatchery  proposai in process!, Woods Hole
Oceanographic Institution, University of Rhode Island, University
of California at Davis, San Diego State Coil ege, State University
of New York and Ma ine Department of Sea and Shore Fisheries.

5. Sma I I Boat F i s her i es

To develop an afl-NDAA program to bring unity and priority
into Sea Grant and NMFS small-boat fishery activities with
speciai emphasis on subsistence fisheries of the Pacific North-
west and Alaska and U. S. possessfons in the Paciffc area.

A~To h

We have agreed with D. L. Alverson of NMFS and Barry Fisher
of Oregon State and with Frank Hester of NMFS-Honofulu that an
initial planning session should be he'!d as soon as pract1cable.
It already has been postponed twice; eariiest possible date for
an initia I meeting is spring 1973.

6. Technician Training

To review the state of technician training, with emphasis
on Sea Grant, as the basfs for revising policies and procedures
if indicated by empioyment history and potential.

An initial survey of ongoing projects was made by Leonard
Mitchell, with the survey providing the basis for continuing
evaluation and workshops to clarify procedures and determine
future di rections. The Unfversity of Delaware has taken the lead.

7. Modeling Activities

To evaluate Sea Grant modeling activities of various kinds
in terms of their real utii ity to user groups, and to initiate
program changes in accordance wfth findings.

To have all modeling activities reviewed and evaluated by
outside experts, including users, as guidance to the Office of
Sea Grant. The exact method has not been decided.
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Review of Law of the Sea Conference Activities

John A. Knouss

University of Rhode Island

Movement to reopen the conventions agreed to at the 1958
Conference on the Law of the Sea  LOS! began about five years
ago and was culminated at the 1970 session of the United Nations
General Assembly with the passage of Resolution 2750XXV calling
for a Iaw of the sea conference in 1973. Different nations had
varying reasons for supporting this resolution; however, it can
be assumed that all matters relating to the 1958 conventions
wiii be reopened and that a number of Items not considered In
1958 will appear on the agenda.

Since the call of the General Assembly there have been four
preparatory meetings of four to five weeks each, two in 1971 and
two in 1972, meeting alternately in New York and Geneva. This
preparatory work is being done by the Committee on the Peaceful
Uses of the Seabed and the Ocean Floor Beyond the Limits of
National Jurisdiction.

The General Assembly will decide this fall whether suffi-
cient progress has been made by this committee to call for an
LOS Conference in 1973 or whether to postpone the assembly,
Membership on the preparatory committee now numbers 91. Thus,
in the minds of many, the LOS conference has already begun since
it is unl Ikely that the ronference Itself will have more than
135 members.

There is an important difference, however, between the
initial gatherings and the conference. During the preparatory
committee meetings decisions are made by "consensus-" As a
result, movement is slow and difficult decisions postponed. At
the conference of plenipotentiaries, decisions must be reached
on what Is to be included In a convention and on the exact
wording. These decisions will be reached by vote.

In the eyes of many observers these preparatory meetings
have accomplished comparatively little. There are severa I rea-
sons for this; one of the most important is that the issues are
extremely complicated and many are interrelated. Thus, it is
not sufficient to reach a position to one issue without attempt-
ing to determine the consequences of this decision on other
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issues.

Even a country with the resources of the United States has
taken considerable time and effort to arrive at a consensus posi-
tion on all major issues. For the developing world with many
fewer resources, the required learning time Is much Ionger.

However, there is at least one addit iona I reason why pr og-
ress has been comparatively slow. Several Latin American coun-
tries have appea red to believe that it was in their own best
interest to delay the conference for some years. generally,
these nations such as Peru have opted for extended national
jurisdiction seaward and apparent'ly believe that time is on
their side; the longer there is no agreement, the more natfons
will Follow their lead and make unilateral claims to resources
off their coasts,

These Latin American nations were among the very few from
the developing world to have reasonably thought through national
postu res on the law of the sea. They have played an important
leadership role in the developing world, part Icular ly when their
position has been contrasted to that of the major powers, who
for the most part are anxious to begin substantive discussions
on the issues.

There now appea rs to be some movement on the part of most
nations. I suspect that this is, fn part, because most have
finally begun to develop their own ocean policy. Having done so,
there appears to be a slowly gaining consensus that ft fs now
time to move toward a law of the sea conference rather than to
delay any longer,

Perhaps equally important, there is a growing sense of
urgency about the issue of a deep seabed regime for the harvest-
ing of deepsea manganese nodules. If the LOS conference does
not act quickly they may find a de facto regime established by
those nations with the capability to mine the deep seabed .

The Issues

~Ni t ir>

The first concerns the width of the territorial sea and the
concurrent question of passage through international strafts.
The 1958 Conference on the Law of the Sea reached agreement on
the limits of sovereignty within the terrftorfal sea but could
not agree on the width of the territorial sea. A six-mile
territorial sea failed by one vote. There now appears to be
general agreement for a 12-mile territorial sea.
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Discussion to date suggests that there will be no substan-
tive changes in the rights and limitations of sovereignty as
def ined by the 1958 Territorial Sea Convention. However, tenta-
tive agreement on the terri torial sea breadth raises problems
concerning straits that are part of the high seas with a three-
mile territorial sea but are not part of the high seas with a
12-mile territorial sea, Two straits of particular importance
are the Straits of Gilbraltar, which is eight miles wide, and
the Straits of Malacca. The Uni ted States and the USSR have
indicated they cannot agree to a 12-mi le territorial sea unless
there is some special a r rang erne n t c once rn i n g passage a nd ove r-
Fl ight through straits that would be "closed" by such an agree-
ment. Al though there seems to be a consensus among Seabed
Conmittee members on the 12-mi le terri torial sea, there is no
general agreement as to what special rights should exist through
straits that are more than s ix and less than 24 mi les wide,

The most complicated set of issues concern the extractive
resources: oi 1, fish and minerals of the sea floor such as
manganese nodules.

Qil

The 1958 Convention on the Continental Shelf gave to the
coastal state exploitation rights of the continental shelf re-
sources to a depth of 200 meters or beyond that limit where
these resources are exploitable. Implicit in the Convention on
the Continental Shelf is the concept of "adjacency." Although
the nations bordering the North Sea may divide resources of the
continental shelf between them, one cannot presume that a coastal
state could extend its control over resources of the seabeds
thousands of miles seaward.

A key issue of the forthcoming law of the sea conference is
to define these limits of national jurisdiction, either by de-
fining them in terms of sea floor depth or in terms of distance
from the shoreline.

The United Nations General Assembly is on record through
Resolution 2749XXV that resources oF the sea floor beyond the
limits of national jurisdiction are the consson heritage of man-
kind. The problem is to define the limits of national juris-
diction. However, no one is seriously suggesting that no
management is required for the resources of the deep seabed.

is not presumed that oil companies and deepsea mining com-
panies can move at will to exploit resources of the seabed in
the region beyond national jurlsdlctlon. Some form of inter-
national regime is required.
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Although there is general agreement that coastal states
should have at least some jurisdiction over the resources of the
seabed beyond a depth of 200 meters, there Is no agreement as to
what those rights should be. Some states are suggesting that
coastal state control of seabed resources should be absolute to
a depth of 2500 meters or 200 miles from ihe shore, whichever is
farther seaward. Others are suggesting that national jurisdic-
tion beyond a depth of 200 meters should be severely limited and
that the internet iona I ccmmun I ty should have jurisdiction beyond
this limit.

The official U. S. position is a complex one, since It is
subject to change, there ls no need to go into great detail. In
essence, it suggests a three-stage regime. The first regime is
that of the 1958 Continental She'lf ConventIon where the coastal
state has complete control of seabed resources to a depth of 200
meters. For the central ocean basins there is an International
seabed regime. Between these two is some form of Intermediate
zone with mixed local and international jurisdiction.

In my opinion, the primary U. 5. interest is to insure that
the oil of the ocean seabeds will be exploited efficiently and
rationally and that the U. S. will have an opportunity to buy
what It requires. The U. 5. should be less concerned with who
exploits the oil than with how It is exploited. As a maJor oi I
consumer, the U, S. must be assured of a politically and econom-
ically stable supply,

Our domestic oil industry is of the opinion that U. S .
Interests can best be served by extending national Jurisdiction
seaward. In spite of growing dlfflculties in dealing with Oil
Producing and Exporting Countries  OPEC!, U. S. oil industries
apparently prefer doing business with "a known evil" versus fac-
ing the "unknown evil" of an International agency whose control
and degree of politicalization is presently unknown.

Dee Sea Hinerais

The hard mineral industry, on the other hand, real izes that
the manganese nodules in which they are most interested are well
beyond the limits of national Jurisdiction. They recognize
that they must deal with an international agency. At issue is
how much power this international agency should have. The United
States mining industry believes it should be limited. Perhaps
it coul 1 be as simple as an international registry that pro-
cesses claims and promulgates certa ln rules concerning proce-
dures.

The other extreme is an Internationa'I agency wIth
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monopolistic rights to resources and with the ability to exploit
and to market them. The issue facing the LOS Conference is to
find an area of agreement between these two extremes.

The U. S. hard mineral industry is concerned that progress
is too slow. Introduced in the recent 92nd Congress was legis-
lation to establish an interim regime to allow further develop-
ment and exploitation to continue until some kind of inter-
national ag reement is reached  Senate Bill S-2801!. It has been
suggested that other nations with sImilar interests ln exploit-
ing deep seabed resources should consider simi'iar legislation.

Although I have been told that S-2801 was hurriedly drafted
and will be subject to substantial change before and if brought
to a vote, I think it is clear that the mere introduction and
consideration oF this legislation has had some affect on the
rate of movement within the Seabeds Conmittee. Hany nations are
now beginning to realize that, if progress at the international
level is not made quickly, unilateral actions may be forthcoming.

Fisheries

Qf ail exploitive resource problems, resolution of fish-
eries Issues is most complicated. There are a variety of
terest groups, nearly all of which are represented by different
fishing interests within the United States . The present U. S.
position attempts to accommodate all of them.

ln my opinion, the U. S. position provides the elements for
resolving the most important problem concerning fisheries, the
development of a rational management scheme for a resource that
must be considered limited. Nearly everyone is convinced that
we can no longer afford the 1958 Fisheries Convention, which
contains the implicit assumption that the living resources of
the ocean are infinite.

The U. S. fishing position attempts to accomodate four
different fishing Interests:

A. Coastal Fisheries such as those off the north-
east and northwest shores of the United States.

B. The deepwater pelagic fisheries such as the
tuna fishery, a resource that moves throughout
the world's oceans and may be offshore one
nation at one time and offshore another
nation later.

C, The anadromous fish such as salmon whose
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well-being is dependent upon the coastal nation
maintaining the spawning grounds,

D. The distant-water fishing fleets such as the
well-publicized Russian and Japanese fleets
that fish off the United States coast.

What is less well known is that the most valuable fishery
in the United States, the U. S, shrimp fishery, is in part a
distan't-water fishing operation. Much of the U. S. catch is
from waters off Brazil and Mexico.

The U. S. proposal gives to the coastal state all rights
to anadromous fish such as sa'imon and primary control of all
species that are truly "coastal." It suggests that distant-
water fleets should have the right to harvest the unused capa-
city of the coastal species not caught by the coastal state and
that provision be made For acconsnodati ng his toric fishing rights� .
The proposal calts for international arrangements to be made for
the truly pelagic fisheries, such as tuna,

The U, S, position is a complicated one when examined in
detail, and this is perhaps its most obvious fault to many
nations. My own opinion is that the U. S. position might pre-
vail except for the provisions of historic fishing rights and
except for rights of distant-water fleets to harvest those fish
not presently of interest to the coastal state.

In my opinion the coastal state is going to gain control of
ail its coastal species. Thus the shrimp off Brazil and Mexico,
as well as the haddock and flounder off the U. S., will belong
to the coastal nation. The Russians will be required to nego-
tiate with U. S. for fishing rights off our coast and our shrimp
fishermen will have to negotiate with Brazil and Mexico and pay
for the privilege of catching "their" shrimp.

Scientific Research

As international arrangements are made for the deep seabed
and as national jurisdiction over the exploitive resources moves
seaward, the constraints of freedom of scientific research are
apt to increase. Those of us interested in freedom of scienti-
fic research are trying desperately to find an accoesnodation
that will permit the maximum amount of freedom to do research
under this trend of increasing national and international juris-
diction. It is not an easy task.

For example, if the coastal state should gain absolute
jurisdiction over the exploitive resources off its coast to a
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depth of 2500 meters or 200 miles, whichever is further, the
coastal state wiil probably attempt to exercise control over
scientific research in this region. Depending upon how one
treats these "resource zones" around islands and archipelagos,
as much as 40 per cent of the ocean can come under control of
coastai states.

Furthermore, it has been suggested that a strong inter-
national seabeds agency might exercise at least some control
over research in the remaining 60 per cent of the ocean. The
problem for marine scientists is to develop a mechanism that
allows maximum freedom of scientific ocean research in iight of
these developments.

2. Effect on Sea Grant

If I am correct in my assumptions , the U, S, will soon
have complete control over not only its coasta I fisheries but
also Its salmon fishery, subjert to whatever bi'lateral accomoda-
tions are worked out with Canada. Whether the U. S. can move
swiftly and decisively toward effecting a rational management
scheme for these fisheries remains to be seen.

Wi II it be possible to impose some form of limited entry2
Can a management scheme be derived that wiii attract sufficient
capita1 to make fishing a less labor-intensive operation2 Can
the U. S. delay much longer the establishment of federal fish"
ing regulations as distinguished from state regulation'I I do
not know the answer to these questions, but I would suggest it
as one of the more challenging problems facing Sea Grant during
the next few years.

A second area of particular Interest to Sea Grant is mutual
assistance. Throughout the Iaw of the sea discussions, many
developing nations have indicated a need and desire for making
better use of their marine resources. "Transfer of technology"
is one of the items on the agenda of the law of the sea con-
ference. The United States has taken note of this point and has
indicated Its willingness to help. Let me quote briefly from a
statement made by Donald L. HcKernan before Subcommittee III at
the Seabeds preparatory meeting, August 11, 1972:

In this connection [technical aid[ the U. S. wishes
to indicate its willIngness in principle to cormrrit
funds to support multilateral efforts In ail appro-
priate international agencies with a view toward
cresting and enlarging the ability of developing
states to interpret and use scientific data for
their economic benefit and other purposes; to
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augment their expertise in the field of marine
science research; and to have available scientific
research equipment including the capabi 11 ty to
ma inta in and use i t.

Remarks in such forums by off icial U. S. spokesmen are not
made lightly. Statements implying cosvnitment of funds are
cleared at a very high level wi thin the administration.

think it interesting to consider the HcKernan statement
in conjunction with the statement in the first National Advisory
Committee on Oceans and Atmosphere report, "Thus a new candidate
for international programs is the United States Sea Grant Pro-
gram... we cannot properly compare t' he f1 edgl ing sea grant
program of the Department of Comnerce with the Land-Grant pro-
gram activity developed over the past century, but the poten-
tial is there."

One of the more important Sea Grant challenges of the next
decade wi li be the development of an international out-thrust
to our present programs.
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Ocean Technician Training in the United States

Robert Abel

Office of Sea Grant
National Oceanic and Atmospheric Administration

The term "Ocean Technician" is of relatively recent vintage,
emerging during the, early i960's and having its origin in the
growing sophistlcatlon of the oceanographer's work at sea. Actu-
allyy, there have been ocean technicians as long as there have
been oceanographers and ships to carry them. Just as scientists
who transported the'lr ski l ls to the wet arena suddenly discovered
themselves to be oceanographers, persons performing in support lng
roles became formal ized by title.

To complete the record, the technicians ' role never has
become, nor will it, uniform throughout the world. Technicians
maintain, calibrate and repair Instruments; conduct shipboard
observations and operations; and process data to the point of
research. They conduct chemical analyses of sea water, identify
organisms and assess ocean bottom samples.

Given the increasing sophistication of the ocean technician
and hIs tasks, it is sometimes difficult to delineate his respon-
sibilities vis a vis those of the research scientist. A major
factor in this growth of sophistication is the improved educa-
tional system from which the ocean technician now emerges. Once
he may have been anything from an auto mechanic to a milkman who
received all of his training on the job from an understaffed
scientific team in desperate search for cheap labor. Now, how-
ever, he is normally the product ot a two-year college curriculum
designed specifically to turn out a highly accomplished citizen
of the sea.

'When the national oreanographic program was given its first
big boost by government, about 1960, there were no schools In
the United States ready and able to offer this type of education.
By mid-decade, only two -- Cape Fear Technical Institute and
Southern Heine Vocational Technical Institute -- had established
such curricula. Nearly 20 schools joined the effort over the
next five years, enormously strengthening the manpower pool in
ocean techno'logy.

Perversely, however, growth of the nation's ocean program
has now suddenly s lowed down, opening up the poss i bi I Ity of a
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superfluity of these hfgh1y strained personnel. Since such an
excess could be as harmful to the program as a dearth, It was
clear'ly the responsibi I ity of government, which had stImulated
the buildup  primarily through the Sea Grant Program!, to return
stab i I ity to the system. First, of course, ft was necessary to
pulse the system to determfne the present status and probable
future trend of the supply/demand rates.

For this determination, Mr. Leonard Mi tcheil of the U.S.
Department of Coswmrce was recruf ted by the Sea Grant Program
office. He Irwediately was cosssfssfoned to study the technician
t ra I n I n g p rog ra m f n depth, w f th part I c u1 a r reference to current
employment and trends for the future.

At this point in tisa, Mr. Mitchell 's study is about one-
third complete; his first findings and assessments are just
that -- prel Imfnary and tentative. He fs currently completfng
his surveys, anatyzfng enyloymsnt histories and compiling infor-
mation on the present and future demand as part of the University
of Delaware's Sea Grant Program, When hfs report Is completed,
it is expected that it will be put to excellent use even ff It
proves lethal with respect to some parts of the system.

Mitchefl's study fs addressed to many questions, emphasizing
but not limited to the followfng:

I, How real is the demand for ocean technicians7

2. How are students recrufted into the academic
program7 is the recruitment process geared
to the demand2

3, What is the curricular balance between educa-
tion and vocational work'2

What are typical employment h'fstories for
graduates of these schools2

5. What are the natures of the tlnks between work
and study facilities and use of equipment,
faculty exchanges and cooperative funding
 i.e., between government and industry! of the
schools ' programs2

The answers to these and other questions will provide valu-
able feedback for future plann'Ing.

Earl fer today Nancy RIchards of the Department of Coamerce
Budget Office enunciated certain prfncifples of regional i ty;
these have special application to this study. For instance,
gfven two schools with similar curricula in the same region, it
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is necessary to determine whether the nature and size of the
markets Justify continuance of both of them. 1f not, their fates
will be determined by relative  competitive! assessrrent.

Some Preliminar Findin s

Although the study Is not completed, some tentative findings
can be reported.

1. Mitchell first points out that thus far the wealth of
data has been extremely variable, both fn natur'e and in quantity.
Same responders to MitchelI's survey have been most meticulous;
others have given him next to nothing. Lrnfortunately, for pur-
poses of our analysis we cannot afford to give incomplete
respanders the benefit of the doubt because we must assume that
the best data wilf be turned in by those with the best instruc-
tional and placement records.

2. Mitchell's second finding is that nearly ali of the
other federal agencies who had begun programs in support of tech-
niciann t raIning curricula have since discontinued them. We in
Sea Grant worried about the effect of proliferation of such pro-
grams on the employment market. Among other agencies supporting
this work were the Labor Department, the Office of Education and
its subordinate Office of Vocational Rehabilitation, the Office
of Economic Opportunity, the Hational Science Foundation and
the Environmental Protection Agency.

3. Statisticaliy, Mitchell reports that:

a. Sea Grant support for these curricula aggregated
about $2.5 million during the period of flscai
years 1970-72; approximately an equal amount was
contributed from other sources as matching funds.

b. Student enroilment in ocean technician training
programs averages between 20 and 25 in any given
academic year.

c. There are a large number of dropouts, but these
are occasioned rare often by lucrative employ-
ment offers than by inabiiity or unwillingness
ta stick with the program. At the present time,
between 20 per cent and 60 per cent of the stu-
dents complete the courses.

4, Mitchell finds  very tentatively! that about two-thirds
of the graduating students are finding employment. He int roduces
the concept of "phony Jobs" relating to employment f1gures
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reported by the schools that include, in actual ity, jobs that
could have been obtained by the student without their special-
ized training.

5. Program directors almost unanimously blame the decline
of the nationai marine science program For their placement
problems.  The National Sea Grant Off1ce neither endorses nor
refutes the concept of a declining national program; we mereiy
report the directors' concensus.!

6. Mitchell detects a sort of more among the types of
students customarily enrolled in these courses -- an unwilling-
ness to move from their locale, regardless of the temptation
of the job market elsewhere. If corroborated by his later find-
Ings, this could be an important factor in future planning.

7. The available evidence relates the success of these
programs closely to the types of links that the program di rec-
tors have forged with local industry, Some of the programs and
schools have estabfished industrial advisory committees that
appear to serve amblvaiently as curriculum counsels and as
employment agents.

8. The most successful of the program directors conduct
periodic market surveys, regulating admissions levels in accord-
ance with their findings. This is, of course, a laudable
approach, exempllfylng sophistication of the program, its direc-
tor and the college itself.

9. Some schools, e.g., Suffolk County Community College
 one of the eariiest to 1nt roduce this curricuium! are dropping
these programs In anticipation of an unbalanced supply/demand
situation.  Note: Several of the programs begun under Sea
Grant auspices have also terminated; others are expected to fol-
low in 1973.!

10, Mitchell reports very little consensus among the program
directors with respect to the optimum:

a. Length of program.

b. Degree of specialization.

c. Curriculum format.

d, Value of retraining or updating programs  most,
however, felt no need -- in particular they
disliked the concept of re-teaching aerospace
technicians!.
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ln susssary, a few points are offered for the attention of
persons involved in the planning, supervision or actual conduct
of ocean technician training programs.

First, it ls highly profitable to establish and to preserve
the closest possible I inks with the local and regional community,
Such links can include, but not be limited to, extension courses;
cooperative work/study programs; faculty exchanges and adjunct,
vlslting and guest lecturer arrangements; and cooperative funding.

Second, feedback is crucial ly important in program planning
and in execution on the national as well as local levels. It is
necessary to take great pains to maintain careful and accurate
records. From our national office viewpoint, in absence of such
data, we simply have to err on the conservative or pessimistic
side in assessing progress and granting future support.

Again, it must be emphasized that HItchell's survey and our
analyses are in very preliminary stages; much work has yet to be
done before we can draw and report reliable conclusions.
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Business Meeting

Dr. Robert A. Ragotzkle of the University of WIsconsin suc-
ceeded Dr. Herbert Fro lander of Oregon State Unl vers i ty as pres i-
dent of the Sea Grant Association for 1972-73. Selected as
president-elect for the current year was Dr. VI 1 1 iam S. Gal ther
of the University of Delaware.

Elected to terms on the Association executive board were
Dr. Jack R, Van Lapik of Louisiana State University, Dr. Peter
Dehl inger of the University of Connecticut and Dr. Donald F,
Squires of the State Universi ty of Hew Yark. Preceding the Asso-
ciation annual meeting, Dr. John A. Knauss of the University of
Rhade Island was reappainted secretary of the Assoclatlan.

Members approved unanimously three technical amendments to
the articles of association to conform to Internal Revenue Ser-
vice requirements for tax exemption. Other resolutions adopted
included:

1. A resolution railing for future nominating com-
mittees to be more representative af the total
Sea Grant pragram geographica'ily and Independent
of the executive cammittee of the Association,

2. A resalutIon encouraging the Association to
explore the possibilities af making use of the
experience of the Land Grant College Associa-
tion In establishing effective mechanisms for
government-wide llalsan at an early date.

3. A resolution to Invite the Hat iona'I Sea Grant
Panel to meet with the Associatian and the
Council of Sea Grant Directors at the time
of the annual canference in the fal 1 of 1973.

4. A resolution instructing the president of the
Association to pursue the subject of coopera-
tion with the Council of Sea Grant Directars
and urge the latter group to hold Its seml-
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annual meeting in conjunction with the annual
meeting of the Association.

5. Resolutions of thanks to Dr. Herbert Frolander
for his service as president during the l971-72
term and to Texas A6M UnIversity for its efforts
in planning and coordinating the Houston conference.
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