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INTRCDUCTION

Since the besinning of human history, the world's
oceans have generally been regarded as Inexhaustible in
21l their resources, lncluding the extent to which they
are sgble to asslimilate the wastes of manklind., However,
evldence 1s accumuleting raepidly that effectively dis-
proves this long held theory. Today, pellution is de-
tectably undermining the health of the marine environ-
ment, and the root cause cen be traced to man's activite
les iIn an increasingly industrilallzed and urbanized so-
clety. It is now clecr that the capacity of the oceans
to accept some of the by-products of civilizetion is lim~
ited., The oceans can no longer be the world's sink, if
we ere to maintaln the ecological viabllity of the bio-
sphere (1).

The dangers of the present situstlon are compounded
by the difficulties in defining "marine pollution™. The
definition currently accepted by the United Nations spec-

ellzed agencies and thelr advisory experte 1s as followss

=

"Introduction by men, directly or indirectly, of
substances or energy into the marine environment
{ including estuaries) resulting in such deleter-

ious effecte @8 harm to living resources, hazard




to humen hezlih, hindrance to marine activities
including fishing, impairment of quelity for use

of sea water, and reduction of amenities™(2).

Today's concern with pollution and 1lts effects upon
our way of life requires that the impeact of shlps on the
marine environment be consldered in order to minimize
the risk that waterborne cargoes, particularly petroleum
products, present to the ecology.

The two guestions whiech follow nced to be resolved
as soon as possible in order to provide a perspective
and at least & partlal solution to the problem of oil

pollution of the ocesn environment.

l. Perspective: What are the sources, magnitudes,
and ecologlcel effects of oll pollution of the

marine environment?

2. Solution: Whet improvements can be mede to the
01l tenker trensportation system in order to
ninimize the o0ll pollution hezard to the oceans

of the world?




PERSPECTIVE

GLOBAL ECOLOGY

Ecolozy is that branch of bplology which detls with
the mutuel relationships between organisms and the en-
vironment in which they live., The world's oceans, 140
million square mlles of water covering over 70 percent
of the earth's surface, are absolutely essential to
maintaining, preserving, and protecting that environ-
ment. The oeceans contribute to the oxygen - carbon di=-
oxide balance in the atmosphere and they have & pro-
found effect on globel climatic and weather conditions,
They also provide the base for the world's hydrologic
system which includes the lilfe support media for marine
life - a major source of protein to man. The needs and
demands of today's modern society have imposed tremend-
ous precsures and stresses on the environment. Whlle the
marine environment is tolerant of many isolated indiv-
idual esctions, and even of occasionally large collective
stresses, this delicately balanced system - the eco-
system upon which the human race relles for its very ex-
istence - may not be capable of absorbing the summation

of all these stirecses over an extended periced of time.

MARINE TRANSPORTATION OF OIL

M




011 pollution is a direct consequence of the depend-
ence of a growing world population upon a petroleum-
based technology. Three quarters or more of all the power
consumed by the world comes from oll or its related pet-
roleum resource, natural gas. Between 1938 and 1970 the
world's production of oil increased by a factor greater
then seven, from 278 million metric tons to 1 billion,
970 million metrie tons per year (3). In 1970, an est~
imated 1 billion, 300 million metric tons out of a poss-~
ibvle 1 billion, 970 million metric tons of the world's
annual oil production total were being transported 1n
tank ships at sea (4)., It is projected that this figure
will more than double by the end of this decade, rising
to approximately 2 billlon, 700 million metriec tons per
year (Flg. 1). (It is recognized that this projection
wlll be effected in an es yet undetermined degree by the
recent and ongolng developments regarding Milddle East
011 production and pricinz). ¥Nevertheless, the concrete
prospect of greatly increased merine cerriage of pet-
roleum, in combination with the rapidly increasingc size
of tankers and the overall inerease in the density of
waterborne traffic, strongly susgests advence planning
and intensive menagement in order to prevent or st the
very least minimize the occurrence of oll spillare

Ineidents within the marine environment.,



MARINE POLLUTIOH

The ocean environment has already been serlously
demared &8 a result of marine pollution, Shellflsh have
been found to contaein a variety of pathogens or disease
ceusing organisms, and a portion of the world's commer-
clal ghellfish beds have been declared contaminated
because of pollution. Beaches, bays, harbors, and est~
uaries have been closed off to bathers and other rec-
reational users, lifeless, unproductive zones have been
crecated in the merine environment, and there have been
messive kills of finfish and other organisms. It is
becoming lnereasingly obvlous to those who undertake
Investlgatlon into the ecology of the oceans that ldent-
ifiable portions of the marlne eco-gystem are being pro-
foundly end 1rreversibly altered, and that in most in-
stances these chances result in the development of un-~
desireble situstions having very far-reaching and unine-

tended slde effects,
CIL PCLLUTION

011, though the most visible and hizhly publicized
of merine contaminants, traditlonally has been consid-
ered by the sclentific community to have little harmful

effect on the marine eco-system. L& late as their 1971

Vit




meeting in Rome, the Joint Group of Experts on the Sclen-
tific Aspects of Marine Pollution (GESAMP) concluded
that a single heavy contamination of the flora and fauna
of the intertidal zone has & negligible effect on marin
life (6). Most studles of oil spills rely on subjective
visuel measurements or else on statlstical analyses of
adult fish. This has led to the bellef that spllls do
little biologicel, long lasting damage to the ocean
environment. 3ince 0il spills do seem to visibly dis-
appear after a short perilod of tlme, many individuals

in the scientlflc community have prematurely and err-
oneously concluded that 2 combination of evaporation and
blological degradation of the oil rids the water of con-

temlnation after a relatively short time period.

Hore recent, sophisticated studlegs have effect~
ively disproven this contention. At the Woods Hole Ocean-

cgrephic Institution an inter-disciplinary group of

gclentlsts has undertsken the study over a period of

almost four years of a small oil spill that took place

in Buzzards Bay, Massachusetts. Studying not only adult
fishes but also the sub-tidsl organisms that inhabit
the marine sediments and cannot remove themselves from
the lmmediate area of contemination, the group estab-

lished three lmportant findincs (7):




1. The oil persisted in the environment far

longer then had been thought possible.

2. 011 continued to spread over the ocean

floor months after the accident,

3. The toxic effects on a wide variety of
marine life forms continued for months

and even ycars.

The immediate kill in the heavily affected arsa of
Buzzards Bay was virtuelly complete, Some 95 percent of
the fish, crabs, lobsters, clamg, and other inverte-
brates were dead within hours of the accldent. What wes
unexpected was the degree of spreeding of the oil in
the sediments bencath the surface. Immedlately after the
spillece Incident, a control station was initlated beyond
the areaz of expected heavy contemination, Within three
weeks o0il was dlscovered st this location, along with a
substantlal volume of dead merine orgenisms. A second
control station twlce as far removed was then establiched
and it also was overteken by the oll spreading along
the floor of the ocean, with still snother kill of bot-
tom living animals. Eight months after the spill, the
polluted offshore region had grown to ten times the area

initially affected, eventually covering 22 square kilo-




meters of olfshore weter, tidal river, and marsh.

Thus, althoush shortly after the accldent the area
returned visuelly to its former state of natural beauty,
chemically and blologically the 1ill effects of the oil
splll still were present over a large area of the shore-
line. &n entire yeor of evaporatlion and bacterial action
on the oil did not remove many of its most highly toxle

%
Sled

ct

components. Juvenlle blue mussels that were eifec
by the o0il spill in 1969 were found to be sterlle in
1¢70. Cysters that had been contaminated by the oll were
maintained in e¢lean, running sea water for six months,
vyet a substential residueal component of oll remained in
thelr ticeues at the end of that period. £11 in all, the
scientlflc evidence added up to & fer more incriminating
picture of the problems of oll than had been previously
envisioned.

Unfortunately, the problem threatens to get worse,
not better. Already sl ns are evident that certain types
of contemination are becoming global in scope. Golf ball
elzed balls of tar, formed from the heavier, more vise
cous components of oil, have been discovered in messive
proportlons throughout the Atlantic Ocean, affecting
some G65 thousand square miles of surface water. In the
summer of 1972, widely scattered research vessels on

duty between Cape Cod and the Ceribbean repeatedly found



their plenkton nets fouled by thiek clumps of oil (8).
Half the plenkton samples gathered from surface areas
were found to be contaminated with oll. While it 1s as
yet unclesr whether tar balls and clumps of o0il will
heve severe and harmful long lasting effects on the
marine environment, thelr presence in large concentrat-
ions throughout vast tracts of ocean indicates, if
nothing else, thet some forms of pollution and contam-

inatlon are for from loceallzed problems,
ECOLCGICAL EZFFECTS OP CIL POLLUTION

The ecological impect of an oll epill cen run the
entire spectrum of maximel to minimal depending on such
factors as the specles contaminated, the amount and
rate of oil spillage, locel tide, wind, and current con-
ditions, and the toxicity, solubility, biodegradability,
volatlility, and density of the oil. C1l may demege or
k111 fish and Invertebrates in a number of ways. It can
directly kill them by coating thelr epithelial surfaces,
by contact polsoning due to smell concentrations of the
highly toxie hydrocarbons present in petroleum, and by
exposure to water soluble toxic components of oil at some
time and distance from the oil spill.(9). Other non-
lethal effects of 0il on fish or shellfish include the

taintling of their flesh, which renders them unfit or un-



desirable for humen consumption, physical fouling, and
repellent effects which mey influence the breeding be-
hevior and propacation of the specles,

The effects of oll on waterfowl are easy to observe
and weterfowl probably are the most affected specles,
They seem lrresistibly attracted to olil slicks, elther
through thelr normal feeding behavlor or the character-
istic vapor of the oil. They subsequently dlve into the
0il slick and thelr feathers become 01l soaked., Waterw
fowl exposed to o0il in this manner have a probabllity of
survival which is quite small, eventually perishing due
to exhaustion, starvation, and exposure.

0il, if present in sufficlent guaentities over an
extended period of time, 1s toxie to aguatie plants. It
1s suspected that one of the low level, long term effects
upon the marine eco-system 1s damage to the microscople
marine plants (9). Free 0ll and emulsions are cepable of
coating and destroyling algae. The coated organisms may
then agglomerate with suspended solids and settle to the
ocean floor, An eventual olly coating on the sea floor
will destroy bottom dwelling forms and displace and disw
rupt spawnlng areas and activities,

Many other animals and organisms inhabit the marine
environment, playing an essential part in nutrient cycles

and food chains., An example of an oil spill being the

10



causative agent of widespread destruction of bethnie
fauna has already been referred to (7). 01l brings about
& change in the composition and balance of the bacteria
present in sea water so that bacterial forme using pet-
roleum or any of its derivitives wlll predominate. The
question of whether thils 1s beneficlal cor harmful to the
marine environment 1s difficult to declde except to note
that 1t does offset & long standing ecological eguil-
ibrium.

There are other effects of o0il on the marine envir-
onment which are generally applicable to all forms of
aguatlie life. For insteance, the exposure of organisms to
sub-lethal amounts of o0ll results in their reduced re-
slstance to iInfections and other stresses., Apart from
the particular reaction of any given species to a glven
amount of a speeific o0il, there will usually be more
extenslve destruction of the generally more sensitive
and fraglle Juvenlle forms of that speclies due to the
presence of the o0ll. Heavy coatings of free o0il on the
surface of the water interfere with the natural pro-
cesses of re-aeration and photosynthesis. There has not
been, however, any slgnificant environmental effect
measured to date on the exchange of oxygen and carbon

dioxide between the ocean and the atmosphere (10).

11



SOURCES OF OIL POLLUTION

To glve a meaningful perspectlve to the impact of
tankers on the ecology, it 1s necessary to resolve the
sources and magnitudes of oil pellutlon te the seas. A
recurring statement in much of the earlier pollution
literature was that the most significant source of oll
which pollutes the seas had its origin in ships, tankers
being the single largest source of o0il pollutlon wilthin
this category. In recent years, it has become widely
held that the major sources of ocean pollution are land
based and not ship<borne, upwards of 9C percent of the
011 in the ocean envlronment now being consldered to
have reached the sea by hydrocarbon fallcout through the
vaporlzation of petroleum products such as dlesel olls
and gasolines (11).

Approximate percentages by source of the estimated
01l pollution of the ocezns are given in Table 1. These
percentages 4o not 1lnclude 01l contributed by the nat-
ural seepage of underground petroleum deposits. This
information reminds us that the drametlc accldent is
often a relatively minor contributor te the total of oil
pollution when compared to the amounts contributed by
routine day by day operations.

Table 1 gives a clearer insight into the problem

12



of allocating oil pollution abatement resources. Accord-
ing to thls data, oceangoing vessels account for a very
minor percentage of all the oll finding its way into the
oceans., Considering the many different oll pollutlion
contributors and the variety of solutions possibly ap-
plicable to each, selection of the remedles to be act-
uelly adopted becomes difficult and controversial, The
remedlies for eliminating ship oily discharges may be
ineffectual in coping with the overall problem unless a
similar objective is attained for cutting off the land
zenerated discharges. It is ironic that the Law of the
Sea Conference Just getting underway will undoubtedly
not conslder land generated pollution of the ocean beyond
the territorial sea, Neverthelsss, the serlous threat
which o0il pollution poses to the world's sensitive life
support system mandates that each and every feasible
method to reduce contamination of the water by oil be
implemented without delay.

The projections of the increased amounts of oil to
be carrled by sea in the future (Fig. 1) indicate that
the attack on the pollution problem must be accelerated
if we are to minimize serious environmental damages,
Present efforts should be intensified so that better
long range solutions can be obtained. The long term, low

level effects of 0il pollution may be more serious and

13



persistent than the obvious short term effects, These
unknown relationships concerning the lasting impact of
01l on marine biology deserve further intensive invest-
igatlon, for it 1s an 1nescapable fact that the eco=-
logical future of this planet will always be tiled to

the occeans.

14



SCLUTION

NATIONAL PLAN OF ACTION

The United States enti«oll spill program stemmed
from the original U.S. position expressed by Secretary
of Trensportation Volpe at the start of the Colloguium
on O1l Spllls sponsored by the NATO Committee on Chall-
ences of Modern Soclety (NATO/CCMS) held in Brussels in
November, 1970 (12). This progrem, exemplifying the crow-
ing concern about the effects of o0ll pollution on the
marine environment and the deslre to alleviate the sit-
uation, envisaged a "zero dlscharge" concept of complet-
ely eliminating all lntentlonal discharges of olil by mid-
decade. The NATO/CCHMS Conference Resolution, as finally
approved and adopted, fell short of the original U.S.
position, but called for work to bezin at once to achleve
by 1975, if posslble, but not later than the end of the
decade, the elimination of intentional discharges of oil
and olly wastes.

& number of top level meetings, bringing tocether
the leading members of government and industry, were init-
lated by the White House and the Council on Environmental
Quality (CEQ) to implement the U.S. ocean oil pollution

abatement polliecy. A task group was formed to work in

15



collaboration with the American Institute of Merchant
Shipping (AIMS) for the purpose of initlating a program
to achleve the U,S. anti-oll splll goal. The project

was undertaken by an ad hoc subcommittee of the AIMS
Tanker Councill, and a report was completed and submltted
to CEQ, highlighting three apprroaches to the problem of
0ily discharges from ships, namely: the Load-on-Top pro-
cedure for decanting oily ballast weter, port facilities
for reception and treatment of olly ballast water, and
segregated ballast tanker design (13). It might be app-
roprlate at this point to describe briefly the meaning

of segregated ballaest design and the Load-on-Top method:

Segregated Ballast -~ By provlding separate ballast
tanks that are used exclusively for clean ballast
weter, the ballasting operation for tankers can
eliminate the mixing of oll and water which results
in the olly discharge problem. There are a number
of ways of providing segregated ballast capacity,
including double bottoms, double hulls, as well as
conventlional wing tanks. One method would be to
utilize the conventional wing tenks of a ship de-
signed to be somewhat deeper than normal in order
L0 recover the cargo volume lost due to the gresater

amount of ballast capaeity. A typlcal arrangement

16



for this altermnative is shown in Figure 2. lost
conventional tankers have one or two tanks dedicated
to segregated ballast, however, for certain voyages
and under severe weather conditions additional ball-
ast must be taken on in the cargo tanks., A segreg-
ated ballest tenker 1s designed to have sufficlent
capacity for all sea conditlions, thus eliminating
the need to tzke on additional ballast in the cargoe

tanks.

Load-on-Top Mcthod « Recognizing that the intent-
ional pollution resulting from the uncontrolled
discharge to the sea of olly ballast water and tank
waghlngs represented & major source of ship related
011l discharges, the oll companles Instituted a ball-
asting procedure referred to as Loed-on-Top (LOT).
When employing this method, tankers on thelr return
ballest voyace take on sea weter In several of the
cargo tanks 1n sufficlent quantlity to maintain the
requlred stability condition, while the remelning
empty cargo tanks ere weshed down. All the tank
washlngs are then pumped out of the cleaned tanks
and transferred to the slop tank. Fresh sea water
ls pumped into the washed tanks, which now contain

clean ballast water. At the seme time, the oily

17



sea weter in the cargo tanks which were used for
ballasting is permitted to stand until the oill
residue in the tanks has gravitated to the top.

The decanted water in these tanks 1s now discharg-
ed overboard untll the oll-water interface ls reach-
ed. The oily slope from the dirty ballast tanks are
then pumped to0 the slop tank. 4t this polint, the
0ll In the slops 1is given time to separate from the
water by gravitating to the top. The decanted water
under the 01l in the slop tank is carefully pumped
into the sea. Upon errivel at the loading port, the
clean ballest water 1s discharged and only oil in
the slop tank remains. The new cargo is then taken
on board, and is loaded "on top" of the remaining

0il in the slop tank,

In effect, the United States anti-oll splll policy
expressed &t the 1070 VATQ/CCMS Conference and the sub-
sequent discussions with industry (AINMS) and government
(CEQ) representatives lald the foundation for the gosls

set by IMCO for the 1973 Conference on Marine Pollution.
NATIONAL STATUTES AMD REGULATIONS

In the Water Quallity Improvement Act of 1870, the

Congressg declared that it 1s the poliecy of the United

138



States that there should be no dlscharge of oil into or
upon the navigeble waters of the Unlted States, adjoin-
ing shorelines, or into or upon the waters of the con-
tiguous zone, Under this zct the Environmental Protect-
ion Agency (EPAL) has the authority to set standards
limiting the discharge of oil in U,S8. navigable waters,
adjoining shorelines, and the contiguous zone. The EPA
Standard for the Discharge of 011l from Vessels for the
first time prohlbited discharges of o0il in quantities
harmful to the publie health and welfare as being those
which (a) violate applicable water quality stendards or
(b) cause 2 film or sheen upon or discoloration of the
surface of the water or adjoinling shorelines or cause a
sludge or emulsion to be deposited beneath the surface
of the water or upon adjoining shorelines(14).

The Federal Water Pcllution Control Act Amendments
of 1972 contained the following significant natlonal

goals relating to the marine environment:

1. The discharge of pollutants into the navigable

waters of the U.S. be eliminated by 1985,

2. Wherever attainable, an interim goal of water
gquality which provides for protection and prop-
agation of fish, shellfish, and wildlife, and

provides for recrection in and on water be



achieved by 1983.

3. The discharge of toxiec pollutants in toxic

smounts be prohiblted.

4, L mzjor research and demonstration effort be
made to develop the technology necessary to
eliminate the dlscharge of pollutants into the
navigable waters of the U.S., the waters of the

contipuous zone, and the oceans,

The Ports and Weterways Safety Act of 1972 provides
for the establishment of comprehensive minimum standards
of design, construction, and operation of tank vessels
to protect the marine environment. These standards will
be applicable to all vessels documented under the laws
of the United States end to all vecsels enterling the
navigable waters of the United States. In the absence
of the promulgation of rules and regulations consonant
with International treaty, convention, or agreement in
thls regsrd, the Secretary of Trensportation has the
authority to esteblish regulations effective not later
then Jenuary 1, 1876. This Act also glves the Coast
Guard the authority to establlish, operate, and mein-
tain vessel traffle services and systems for ports,

harbors, and other waters subject to congested vessel

20



traffic. Vessel trafflc systems are currently in oper-
atlon in San Francisco and Puget Sound, and similar
systems are under development for the Houston Ship
Channel/Gelveston, ¥ew York and Long Island Sound, New

Orleans, and Valdez, Alaska (15).
INTERNATIONAL ACTION - FORMATION OF IMCO

In 1948 the United Natlons Maritime Conference &gt
Geneva drew up a Conventlion which created IMCO, the
United Netlions Intergovernmental Maritime Consultatlve
Organization. The functions of the new organization were
designed to include the entire field of sea transport-
ation and were established in order to provide an effect-
ive meens for cooperation among sovernments on the tech~
nical matters affecting international merchant shilpping,
with speclal emphasis on the safety of life at sea, The
IMCOC Conventlon required the formal approval of twenty-
one states, including seven each of which possessed a
merchant fleet of at least one milllion gross tons, before
the organizatlon could begin functioning. On March 17,
1958 the tarcet was reached end on January 6, 1959 the
first INCO Assembly met in London.

The structure of IMCO 1s la2id down in its Convent-
lon (16). It is composed of the Assembly, which compriscs

representatlves of all member nations and is the sovereign

21



body, the Council, sixtsen natlons subsequently expended
to eightsen, which acts as the governing body between
the bilennlal Assembly sessions, and the Maritime Safety
Cormittee of fourteen netions, subsequently expanded to
sixteen, which is the chlef technical body of IMCO act-
ing on matters relating to the safety of life at sea.
The Committee has a number of sub-commlttees of a non-
permaenent character set up to deal with specific prob-

lems aza the need arlsges,
1954 INTERNATIONAL CONVENTION

The first major step in preventing pollutlon of the
sea by 0ll took plece in April snd Mey of 1954 when an
ead hoec diplomatic conference wes held in London at the
invlitatlon of the government of the Unlited Kingdom. For-
ty-two countries, including all the msjor maritime pow-
ers, attended this conference. The resulting tresty was
deposited with the sovernment of the United Kingdom
rending the establishment of IMCO(17).

£lthough the 1954 Convention was the first mejor
international agreement on the control of oil pollution,
the Conventlon was hardly "ccologilcal" by today's stend-
ards. Host countries recognized o0il as a problem only
to the extent that it visibly dirtied the waters, fouled

besches, and coated blrds znd other marine animals. Oil's



impact on the blologlieal productivity of merine eco-
systems was largely ignored. Thus the Conventlon's def-
inition of o0il included only the persistent olls such

as crude z2nd residual fusl oil and did not cover the re~
fined petroleum products,

The 1954 Convention barred oil discharges excaed-
ing 100 parts per million within 50 miles of land from
tenkers and as far as practicable from land for other
ships, but placed no limitation on 01l discharges beyond
50 miles, It required ships to malntaln o0il record books
to help port inspectors keep track of cargoes of pet-
roleum. The Conventlon prescribed that ships be Titted
wlth devices t0 gseparate oll and water dlscherged from
bilges, and it also required contracting nations to pro-
vide port facilities to receive olly ballest and tank
cleaning reslidues. Resolution 1 of thils Convention called
for "the complete avoidance as soon as posaible of dis-

harges of persistent oil into the sea",
1662 AMENDMENTS TO THE 1954 CONVENTION

From its inception in 195¢, IHCO has exerclsed not
only the depository functlons of the 1954 Convention,
but also the responsibility for collecting and dlssemin-
ating technical information on oil pollution whleh had

previously been carried out by the Unlted Natlons. One



of the flrst tasgks of IMCO weas to conduct a worldwlde
inquiry into the general extent of o1l pollution, the
evallabllity ol shore feclilitles for the receptlon of
oily wastes, and the progress of research and methods
of combating the pollutlion of the sess by oil. The re-
sults of thils survey led IHCO to convene the Internati-
ional Conference for the Preventlon of Pollution of the
Sees by 01il, 1962, which amended the 1954 Conventlon
princlpaelly by extendling its application to include
ships of lesser gross tonnage and by extending the zones
in which the discharge of oil was prohiblted (18). This
objective, which called for considersble technical re-
sesrch wilth particular regerd to the development of ef-
ficlent oily-water separating equipment and oil content
meters, led the Maritlime Safety Committee of INMGO to
cet up In 1965 a special sub-commitiee on oil peollution
to keep these problems under review, Later, in view of
the increasing evidence of pollution of the oceans by
agents other than oil, this body wes designated as the
sub-committee on Marine Pollution and 1ts terms of ref-

crence were enlarged accordingly.
TORREY CANYON

T1C0's pollution prevention activities in the eerly

years were primerily directed towards the meesures for



controlling the operational discharge of o0il from ships,
espeelially tankers, durlng routine tenk weshings and
ballaesting operstions. In 1967, however, the grounding
and subsequent break-up of the Liberian tanker Torrey
Canyen off the Seillly Isles brought to light the threst
of masgive pollution which could result from acecldental
discharge of 01l in the event of strandings, collislons,
end other maritime accidents. Harbors and miles of beach
and shoreline in Southern England were fouled by heavy
erude oil from the stricken vessel (1), Thoussnds of
birds, fish, as well as other forms of animal and plant
life suffered from this accldent, whlle valuable shore
properties were coated wlth a thick disgusting sllck.
Extensive damage was done by the thousands of tons of
0il that poured from the broken tanker, and complicated
legal questions arose relating to the vessel's conduct,
28 well as to the actions of those who sought to destroy
the ship once she was lmpaled upon the ledge. The lssues
that surrounded this case are not likely to be forgotten

for a considerable time to come,

1969 AND 1971 IMCO LEGAL CONFERENCES

The IMCO Couancil recognized that the Torrey Canyon

’

4

dilsaster presented new problems of pollutlion control and

(

regulation which were essentlally legal in character,
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In order to deal with these problems adequately and
effectively, the Council established a Legal Coumlttee
and charged it wlth the mandate to study and reconmend
gctlon on all the legal problems brought to light by
Torrey Cenyon. As & result of the work accomplished by
the Legal Committee, 2 Convention was adopted by the
International Legal Conference convened by IMCO in
Brussels in 1969 (19). The Confersnce noted that, zl-
though it established the principle of strict liability
and provlded for a system of compulsory insurance or
other financial guarantee for ships carrying oil in bulk
as cargo, it did not afford full protection for victims
in all cases, A special working group was eppointed to
consider the various aspects with regard to the estab-
lishment, organization, and administration of an linter-
national compensation fund for damages resulting from
0il pollutlon. Thils working group produced a report
conteining conclusions and recommendatlons whilch laid
the groundwork for the eventual adoption of the "Fund"
Convention by & second International Legal Conference

convened by IMCO in Brussels in 1971(20).
1969 AMENDMENTS TO THE 1954 CONVENTION

Another conference wes held in Lordon in 1969, in

the aftermath of the Torrey Canyon incident. In October
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1669, the IMCO Assembly approved further extensive amend-

ments to the 1954 01l Pollution Convention adopted at

this conference which, apart from certaeln practlcal ex-

emptions, were based on the principle of total prohib-

ition of o0il discharge (21). The restrictions to be

applied included:

1.

2o

Prohiblition of discharge of any oll whatsoever
from the cargo spaces of a tanker within fifty

miles of the nearest land.

Outside the prohiblted zone, the total guantity
of 011 which a tanker may discharge in any
ballest voyape was restricted to 1/15,000 of

the total cargo carrylng capacity of the vessel,

The instantaneous rate at which o0ll may be dis-
charged was limlted to a maximum of 60 litres

per mile while the ship is enroute.

A new form of o0lil record book was formulated
which facilitated the task of the offlclzals
concerned with enforecing these new provisions

of the 1960 Amendments.

1971 AMENDMENTS TO THE 1954 CONVENTION

Recognizing the urgent need for minimizing the
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amount of oll which could escape as a result of mari-
time accidents, particeularly those involving very large
tenkers, the IMCO Assembly in 1971 adopted further
amendments to the 1954 01l Pollutilon GConvention which
contained reculrements for tank arransements and lim-
itations of tank sizes in large tankers in order to con-
trol the amount of oil lost to the sea as the result of
a grounding or collision(22), Except for the implement-—
atlon date, these oil outflow limitations and require-
ments for tank arrangements and tank slzes were incor-
porated without change in the 1973 Merine Pollutlion

Convention,
1973 CONFERENCE ON MARINE POLLUTION

The goal of the 1273 IlCO Conference on Harline
Pollution - the complete elimination of intentional
pollution of the marine environment by oll and other
harmful substances and the minimization of accldental
discharges of such substances -~ was flrst set by the
1962 IMCO Conference (18), which adopted certaln res-
olutions aimed at achleving the total prohibltlon of
0il dlscharge as soon as possible. However, 1t was not
until the IMCO Assembly of 1969 that a firm declsion
was made to convene, in 1973, an International Confer-

ence on Marine Pollution for the purpose of preparing
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2 sulteble international agreement for placing restraints
on the contamination of the sea, land, and air by ships,
vessels, and other equipment operating in the merine
environment.

At its Assembly session in 1971, IMCO further de-

cided (22) to adopt the NATQO/CCMS resolution that:

"The conference should have as its main objective
the achievement by 1975, if possible, but certainly
by the end of the decade, of the complete elimin-
ation of the willful and intentionsl pollution of
the sea by oll and noxious substances other than

0il, and the minimization of accidental spillls®,

The United States anti-oll spill poliey (12), as
modified by NATO/CCMS, thus was formally adopted by
IMCO as the goal of the 1973 Merine Pollution Confer-
ence., The Conference, attended by 665 delegates from
79 countries, was held in London from October 8 to lov-
ember 2, 1973 and concluded its deliberations with the
adoption of the 1973 Marine Pollution Convention (23).

Highllghts of the Convention are as follows:

1., FPor the first time, the discharge into the
marine environment of light refined oll pro-

ducts will be controlled by intermational
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stendards and wlll be subjected to at least the
same operational dlscharge requirements imposed

on crude olls and perslistent petrolsum products,

2. The 01l dlischarge standards are basically those
prescribed in the 1969 Amendments to the 1954
0il Follution Convention (21) and have been re-
tained without substential change. The 60 litres
per nautlcal mlle of Instentsneous discharge wes
retained for ell o1l tenkers, as well as the
complete prohibltion of all olly discharges wilth-
in 50 miles from land, except that cleen ballast,
defined as an effluent having an oll content not
exceeding 15 parts per million, may be dlscharged

within the 50 mlile 2zone,

3. All tankers willl be required to be capable of
operating with the method of Load-on-Top (LOT)
or shall retein the olly wastes on board for
discharge to reception facilitles, To thls end,
ell new and existing oil tankers will be re-
guired to be fltted with an automatle oll dis-
charge monitoring and control system, oily water
separating equipment or filtering system, slop
tanks, sludge tenks, and piping and pumping

arrangements for discharge to reception facilities.
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This requirement spplies to new tenkers on the
date of entry Into foree of the Convention and
for exlsting tankers, three years after this

dete.

4, £11 new oil tankers of 70,000 tons deadwei:zht

eand ebove, contrected for on or after January
1, 1976, or delivered on or after Januery 1,
1280 will be required to be fitted with seg-
regated ballast tanks sufflfleclent in capaclity to
provide adegquate coperating draft without the

need to carry ballast water 1In the cargo tanks.

The government of each party to the Convention
undertekes to Insure the provislon of reception
facilities for olly weastes at oll loading term=-
inals, repalr ports, and in other ports in which
ships have olly residues to discharge. These
reception facilities must be made avallable no
later than one year from the date of entry into
force of the Convention, or by Januvary 1, 1977,

whichever occurs later.

The Convention designated five areas: the Med-
iterranean Sea, Black Sea, Baltlc Sea, Red Sea,

and the Persian Gulf as speclsl areas where oll



Tl

discharge 1s completely prohibited. Moreover,
all the littoral states within these aress must
ensure that reception facilitles be instzalled
at 2ll oil loading and repair ports within the

speclal aress,

Other provicsions of the Convention relate to
the prevention of pollutlion by sewage and gar-
bage from ships. For the former, ships will not
be permitted to discharge sewage within four
miles of land unless they heve Iin operation an
approved sewage treatment plant. Between Tour
and twelve miles from land, sewage must be com-
minuted and disinfected before dlascharge. For
the latter, specific minimum distances from lend
have been set for the disposal ef all the prin-
clipal kinds of garbage. The dlsposal of all

plastice 1s prohibited,

The 1973 Conventlon will enter into force twelve
monthe efter 1t has been ratified by not less
than fifteen states, the comblned merchant fleets
of which constitute not less than fifty percent
of the gross tonnage of the world's merchent
shipping. Upon its entry into force, the present

Convention will supersede the 1954 International
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Convention for the Prevention of Pollution of

the Seas by 01l.

Table 2 shows the comparison of certain major feat-
ures of the 1954 Conventlon, as emended in 1962, with

the new 1973 Conventlon.
IMCO RECOMMENDATIONS FOR FPUTURE ACTION

In responding to the mandates and goals established
in the 1973 Convention, the followlng recommendatlons
for achileving minimizatlon of accldental oll epllls (24)
highlight those arces where additional work has been
directed to the IMCO technical committees on a matter
of high priority ln order to reach the oblectives of

the 1973 Convention:

1. Prevention of accidents to ships by (a) devel-
opment of safe navigational procedures and
traffle separztion schemes for the prevention
of collisions, strandings, and groundinge to
include the ultimate development of internat-
ional standards for navigational aids, and (D)
development of improved maneuverabllity and

controllabillity of large shilps.

2, Minimization of the risk of escape of oll 1n the

W
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event of maritime acclidents by (a) development
of pumpingz and piplng eculpment to facllitate
the transfer of cargo in the event of an accld-
ent, and (b) development of transfer procedures

to remove o0ll Trom breeched tanks.
1974 LAW OF THE SEA CONFERENCE

In 1970 the United Nations General Assembly called
for a Conference on the Law of the Sea, to stsbilize
international rules wilth respect to nationel rights in
the oceans, particularly with respect to the territor-
ial Jurisdictions of coastal states and the establish-
ment of an internetional regime to covern the explor-
ation and exploitatlion of the sea beds beyond the limits
of nationel Jjurisdiction. The Conference began wlth an
organlzational sesslon in New York in December, 1973.
Substantive negotliations are scheduled to be held during
the summer of 1974 in Caracus, Venezuela. Releted lssues
on marine pollution and protection of the marlne envir-
onment with regard to ccastal state rights of enforce-
ment and the implementetion of control standards for
pollution resulting from the exploratlon and exploitation
of the sea beds will be addressed at the Law of the Sea

Conference,

The 1973 International Conventlon on Marine Pollution,
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whiech now forms part of the Law of the Sea, will be
forwarded to the LOS Conference for its consideratiom,
The issues relating to the Jjurlsdictlon and powers of
port states, coastal states, and maritime states will
be a subject for debate at the forthcoming Conference.
While each perty to the 19735 Follution Convention is
requlred to prohibit and punish viclations within 1ts
Jurdisdiction, or refer them to the flag state for pros-~
ecutlon, the IMCO Conference intentlonally avolded any
ettempt at the resolution of jurisdietlonal questlons,
The 197% Pollutlion Convention does not contzin
gny provision, positive or negative, regarding the
rights of states to establish more stringent pollution
standards within thelr own Jurisdiections, nor do any
of the Convention's regulatlons cover the release of
harmful substances directly arising from the explor-
ation, exploltation, and assoclated offshore processing
of sesz bed mineral resources. Pecllution arising dir-
ectly from offshore processing of sea bed mineral re-
sources, along with the unresclved Jurisdictional issues,
will undoubtedly be the sublect of detelled discusslon

at the 1974 Law of the Sea Conference.
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CONCLUSIONS

The oceans, in contrast to the land messes of the
earth, are truly intermational. No nation exerclses
soverelgnty over them, and no nation actling unilater-
ally can protect them from pollution and other envir-
onmental insults, It is Ly now obvious to all that oll
pollution of the marine environment must be dealt with
on an international level by governments and a respon-
sible petroleum industry.

Major strides have been made towards achieving the
soals of elimlnation of intentlonal pollution by ships
end the minimizatlion of accldentzl poellution before the
end of the decade, wilith particular reference to the
results of the 1973 IMCO Marine Pollution Conference.
The mejor provisions of the 1973 Pollution Convention,
such as the single,broad definition of o0ll, mendstory
segregated ballast, mandatory monitoring and control
of effluents, and the regulation of discharges of harm-
ful substances other than oil, will undoubtedly be imp-
lemented nationally by means of U.S. Coast Guard rules
and regulations lesuved under the Ports and Waterways
Saefety Act of 1972 (25).

Continued effort at the international level lsg the

primary means by which actlon can be teken to preserve



and enhance the marine cenvironment. The 1973 INCO Merine
Pollution Conference and the 1974 Law of the Sea Con-
ference have clearly Indlicated the growlng unlversal
concern that no natlon can deal effectlvely with the
world's ocesn environment on its own. Since pollution

is now recognlzed zs a problem of global scope and mag-
nitude, we must continue to lend appropriate support to
multilateral actions desligned to meintain and improve

the quallty of mankind's marine environment.
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Fig. l. 01l transported at sea annually (5).

Marine Qperations Percent
Tankers, barges, other 4.7
vessels
Offshore drilling and 0.2
recovery
Subtotal 4,9

Laend Operations

Hydrocerbon fallout 90,0

Lubricant disposal- 5el

industrlel & motor vehilcle

Subtotel 95.1
Total 100.0

Table 1. Estimated oil pollution of the oceans (5), (11).
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TABLE 2 @

ITEM

no

e

Appllcablillty as
regards carrlage
of oll.

Dispute settle-
ment.

Amend. procedurs.

Application to
gships of non-
partles to the
Convention.

Definition of
odls

1954 (AS_AMEND. IN_1962)

Seagoing tankers 150
gross tons and over,
other seagolng ships
500 gross tons and
over.

Referred to Internat.
Court of Justice un~
less partles agree to
arbitration.

Effectlive only upon
specifiec acceptance via
IMCO Assembly and con-
tracting states.

No comparable provision.

Limited to crude, fuel,
heavy dlesel, and lub-
ricating oils; does not
include billge slops and
fuel and lube o0l1ll purif-
lcation residues.

COMPARISON OF MAJOR FEATURES OF
INTERNATIONAL POLLUTION CONVENTIONS

1973

All oll tankers 150
gross tons and over,
all other ships over
400 gross tons incl.
novel craft and fixed
and floatling platforms.

Compulsory arbitration

by speclally formed tri-
bunals upon application
of any party to dispute.

Speedler method for
annexes and appendilces
via IMCO Commlttee
and taclt acceptance
procedures,

Convention regulrements
gshall be applied as
necessary to insure no
more favorable treat-
ment is given to such
vessels,

Includes all petrol-
eum olls except petro=-
chemicals.



TABLE 2 (CONTINUED)

ITEM 1954 (AMEND. IN 1962)

6. Enforcement No compareble provision.
mechanlsm for
control of op=-
eratlonal dis-
charges.

7. Requirements No comparable provision.
for substances
other than oll,

8. Design end eng~ No comparable provision.
ineering requlre-
ments.

41

1973

Requires that monitor-
ing and control system
be in operation and a
permanent record made
whenever olly effluent
is belng dlscharged,
except for clean or
segregated ballast,

Mandatory requlrements
for construction of
chemlcal tankers end
discharge criterila for
liquid noxious substances
in bulk; regulations for
prevention of pollution
by harmful subatances
carried at sea in pack-
aged form, or in freight
containers, portable
tanks, or road and rail
tank cars.

Establishes damage ass-
umptions and methods of
calculation of the amount
of hypothetical outflow
for tankers; establlishes
subdlvision and damage
stabllity criterla to
be epplled to tankers to
increase survivabllity
in the event of an acce~
ident.
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