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Abstract

The author has recently completed a worldwide study of serious maritime
oil tanker accidents occurring between 1964 and 1977.1 In this paper he pre-
sents a summary of the research with emphasis on the conclusions regarding the
causes of tanker accidents and recommendations for future action to reduce the

occurrence of such events.

The paper begins by reviewing the role that the vessel owner, the Nation
of Registery and the vessel itself play in accidents at sea. It tjem proceeds

to review the state-of-the—art in marine casualty investigation and casualty

data.

The work continues with the author's recommendations for improvements de-
signed to improve the situation regarding tanker casualties as it now exists.
These recommendations are presented in two parts. First, a series of short
term actions designed to have an immediate effect on reducing the likelihood
of serious tanker casualties. This is followed bv long term recommendations

showing the dAirections that future policy and research might take.

The author concludes with a statement about the future and what it holds

if appropriate and timely action is not undertaken to minimize the present

problems at sea.

1Roqer A. Peterson, Maritime 0Oil Tanker Casualties (1964-1977):

An Analysis of Safety and Policy Issues (Rotterdam: Maritime Research
Institute Netherlands, 1981).
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1+ Introduction

In a recent memorandum discussing maritime safety, The Nautical Institute

of the United Kingdom stated that the present situation at sea involves:

"+« « . an unnecessary and excessive loss of life at sea, loss of
ships and cargoes and an increasing potential danger to the marine
environment. The effect of the rising level of gross tonnage lost
resulting in higher costs of goods and services places an unaccept-

ably high financial burden on the public."1

The situation regarding maritime oil tankers is no better. Between 1964
and 1977, total losses of such ships amounted to 220 vessels of 6,000 dead-
weight tons or above becoming total losses and 1,115 persons losing their
lives. ©Environmental damage can only he quessed at but 1,777,000 tons of oil

spilled into the ocean as a result.2

Between 1978 and 1980, the author conducted a study of these casualties
in an attempt to determine the causes of such accidents and to develop recom-
mendations that will reduce the occurrence of these losses.3 In the material

to follow, the results of that study will be presented.



2. Findings

First and foremost, of all the factors relating to the frequency of oil
tanker accidents, none turned out to be more critical than the attitude and
nature of the management who ultimately control vessels and their overations.
If any one factor can be considered to be of primary concern it is this one.
The accident record of reputable owners (for example Exxon, Japan Lines and
Peninsular and Orient to name a few) are excellent reqardless of the age, size

or flag of vessels involved.

Reputable owners insist upon and enforce riqid standards regarding quali-
fication and licensing of their crews. 1In addition, such owners were also
found to require that ship personnel receive thorough and ongoing training as
well. As a further incentive to safety, some operators also insist that char-
tered vessels be required to meet high standards of safety and qualifications,

treating chartered vessels as if thev were part of their own fleet.“

The next major factor found was the character of the nation of reqistry.
Principally, this relates to the manner in which the flag state administers
and enforces safety measures, either its own national requlations or inter-

nationally accepted and ratified standards.

The evidence indicates that a number of nations, in particular Liberia,
Panama and Greece, while accepting and ratifying international standards of
licensing, safety and inspection, are not making any appreciahle proqress in
improving their safety record.®> This failure can be attributed to the fact
that these nations lack the resources and the administrative machinery re-
quired to effectively control such matters. The process of vessel monitoring
and vessel inspections have bheen almost exclusively left in the hands of the
classification societies. While certain ship inspection personnel may receive
designations as inspectors for these countries, there are no standards or
exams for appointment. Recent years have seen a mounting bharrage of criticism
arising over these practices.6 In particular, the critics have focused on the
issues of secrecy and differences in standards between various classification

societies.’

This can be a very dangerous procedure because unlike the United States,
these countries lack an effective enforcement agency of a character similar in

nature to the Coast Guard. Since these countries enroll tonnage far in excess
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of their national requirements, many if not most of the vessels under their
flag rarely visit the ports in which they are reqgistered. Thus, even if the
governments wish to monitor vessel condition, they must 4o so at ports in
other countries. While such a system is possible, it is an expensive and dif-

ficult proposition to administer and operate effectively.

While criticism can and should be leveled at the licensing of ship's of-
ficers in almost every nation because they lack a requirement that applicants
demonstrate practical shiphandling ability, the open registry nations are par-
ticularly deficient in this area. They have a history of adopting a careless
approach to the issuance of licenses, issuing credentials on the basis of doc-
uments presented as proof and doing little in the way of checking for authen-

ticity or in investigating the character and backqround of applicants.8

In fact, the very existence of open registries poses a serious problem in
regard to the issue of safety. Even if one accepts that public pressures have
caused Liberia and Panama to improve their systems and that Greece's accession
to the European Community will result in an improvement in its system, a prob-
lem will remain. The owners of sub-standard tankers can merely transfer their
ships to other emerqging open registries (Bahamas, Bermuda, the Cayman Islands,
the Maldive Islands, Somalia, the Seychelle Islands). Fven Vanatu (formerly
the New Hebrides), an island nation of only 110,000 people has announced such

a registry and opened a reqistration office in New York City.?

Age was the most prominent vessel-related factor encountered, with older
tankers presenting the qgreatest opportunity for loss. The danger begins in
the vicinity of 10 years of age and becomes particularly critical in the ranqge
of 16-20 years of age. Tankers in these older age hrackets must be maintained
to strict standards of upkeep if breakdowns and accidents are to be avoided.
There is strong evidence to indicate that in many instances such is not the
case. Certain owners are allowing these older ships to run down and gambling

on safety to make monev.

While the size of vessels did not turn out to be a major factor in the
frequency of tanker accidents, there is evidence to indicate that it may well
be a factor in the severity of an accident.l!? wWhen VLCC's or ULCC's get into

trouble, they require large, sophisticated and expensive salvage equipment to
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save them. The evidence indicates that this equipment is hecoming gcarce he-
cause the owners of such equipment maintain that the increasing cost of suit-
able equipment and the increasingly complex environment in which they must

operate prohibits further investment.ll They say major chanages are required.

The research also indicated that there are gaps in our knowledge as well.
We lack much in the way of maritime casualty data coverage and dissemination.
The human aspect of casualties is an unexplored and greatly neqglected area.
Little attention has been given to this factor and we know little about it.
This is somewhat surprising for almost all studies and works in the area of
marine casualties agree that human error is the cause of the majority of
accidents. Further, the present systems of casualty reporting are diverse and
non-uniform. In consequence it hecomes Aifficult and expensive to reconcile
these many systems. In this process much of the information is lost. 1In the
study under review this was evidenced by an inability to determine the impact

of location on tanker accident frequency.



3. Recommendations

If we wish to minimize tanker accidents and their consequences a two-
pronged effort will be required; immediate short term actions designed to have
a quick impact and based on what we do know; long term research oriented ef-
forts designed to improve the current situation and a need for research into

those areas where our knowledqe is limited.

Short Term Actions

The first area of immediate action should bhe directed to the nature of
ownership. Nations must recognize that this is the area offering the best op-
portunity to administer and enforce safety standards for tankers. However, to
accomplish these goals they must he able to identify those who actually con-
trol the vessel. Therefore, it is necessary to correct the present situation
where true ownership and control is hidden within a maze of interlocking com-
anies.l?2 1f necessary, the ships of nations who refuse to require identifica-
tion of owners should be barred from entering other nations's waters. Once
identification of ownership has been accomplished, it should be coupled to a
program of enforcement. WNot only should crew members bhe subject to fines and
imprisonment for violations of safety standards, owners and operators should
also be liable. Vessels in sub-standard condition and their owners must be
identified so that steps can be taken to remove the vessels from service and

force the owners out of business.

Owners and/or operators who choose to disregard safety and operate dan-
gerous vessels should be made liabhle for their actions in this regard. ®Bvi-
dence of deliberate disregard for safety and environmental concerns by manaqg-
ers, owners or crews should be grounds for fines, imprisonment or revocation

of the right to operate.

Methods of communication hetween nations must be developed so that owners
under investigation or conviction cannot simply transfer their vessels to a
new flag. One proposal made recently appears to be an excellent one, that a
record be kept of tankers and their gafety record.!3 This would permit anoth-
er recommendation to be put into effect, that of a common chartering policy,
suggested by van Poelqeest.l“ Under his system there would be a worldwide
common chartering policy for tankers. Before any tanker was chartered, its

charterers would investigate the vessel's casualty record, crew competence,
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vessel condition and inspection condition and the past record of her owners

and/or management.

Actions should also be taken against nations who turn a blind eyve to suh-
standard tankers that operate under their flaqg and who freely allow the entry
of such vessels into their registry. Barring such a nation's ships from trade

and/or ports of other states is one such measure.

In regard to crew qualifications, the 1978 STW Convention is a step in
the right direction but it must he followed through and improved upon. All
nations should be striving for a set of uniform standards for crew examina-
tions, physical fitness and including a requirement for a demonstration of

practical competence by officers, perhaps by means of simulators.l®

In addition, special endorsements and examinations shonld be required for
various cateqories of ships and ship sizes. Licenses should be issued for a
specified term and require a physical examination for renewal as well as some

proof of current competency either by certified service or by examination.

Nations must recognize that while there is nothing inherently wrong with
the use of reciprocity in the issuance and acceptance of licenses between
nations, there must he some checks and safequards emploved if reciprocity is
emploved. First, before any nation issues a licence on the basis of another
nation's licence presented hy the applicant, they must establish the authen-
ticity of the credentials and the character of the applicant. While such a
background check may take time and cause inconvenience, guch problems can he
minimized by making the initial license issued a temporary one qgood for only a
very short period. During this period the applicant is investigated and the

license is either revoked, allowed to lapse or replaced by a permanent one.

When nations cancel licenses or take other major disciplinary action they
should insure that information regarding such actions is made readilv avail-
able to other nations. Such action will make it much more difficult for crew

members to evade punishment by holding licenses from multiple nations.

In regard to vessel condition, a worldwide system of vessel standards and
inspection procedures should be estahlished. These standards and procedures

should be developed and detailed at the qovernment level.
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The inspection of vessels can be left in the hands of classification so-
cieties but must be monitored and spot-checked by government emploved inspec-
tors. Any inspector, either government or privately employed, should be cer-
tificated and appointed only after careful screening and examination. Lapses
of performance by such personnel should be dealt with by fines, suspensions or
revocation of appointments as appropriate. Classification societies' opera-
tions must be carefully monitored and controlled. Any conflict of interests
between their responsibilities as inspectors and as agents of shipowning firms

must be prevented by requlatory action if need he.

The study showed that aqe is a significant factor in the frequency of
serious tanker casualties. Therefore special programs of inspection and moni-
toring must be devised for older tankers involving more detailed and/or more

frequent inspections of such vessels.

Whether or not such action is taken may prove to be crucial in the imme~-
diate future. The world tanker market is fragmented and tanker demand has
been drastically altered.l® Supertanker supply exceeds demand because of
small cargoes moving. In consequence new supertankers are operating at a loss
while older, smaller tankers are making profits.l!? If this situation contin-

ues, more older and smaller tankers will be kept in service.

To cope with this situation and its attendant problems, classification
society inspections must be backed up by a program of goverument conducteAd
inspections. Such inspections can and do have an effect. After 18 months of
operation, the tanker boarding and inspection program of the U.S. Coast Guard
showed a distinct improvement in the situation, in that the number of safety
violations found decreased and that many tankers cited for numerous safety

violations left the U.S. trade.l8

Governments should also recoqnize that all states and particularly coastal
nations have a vital interest in preventing tanker losses. Since economic and
environmental concerns are often opposed when a tanker is in trouble, govern-
ments should be prepared to intervene as necessary. The actions in this re-
gard taken by the Frenchl? ang Somalian?20 governments in hiring salvage tuqgs
to stand by dangerous traffiec areas is one such step. Tt is far cheaper and
easier to prevent a tanker accident than it is to clean up the pollution fol-

lowing a loss.
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The author recommends a program in which governments agree to cooperate
and to share the costs of salvage equipment and faciltiies. For example, it
would be in the best interests of many nations to avoid accidents in the
English Channel. Thus it would appear to be desirahle for a numher of
countries to collectively agree to provide and fund the necessary equipment,
ment and facilities to ensure adequate protection for this area. Another
action, suggested by one salvage expert, is for certain areas and ports to be
designated and equipped as havens and refuges for stricken tankers.2! Such

action would reduce confusion and facilitate the salvor's task.

IMCO's role also requires modification. TMCO should be given the power
to monitor and enforce compliance. Member nations should no longer he allowed
to make only a show of compliance. The Maritime Safety Corps should be ex-
panded and their present passive and advisory role modified. They should also
function as an inspecting and monitoring agency, reporting non-compliance and
violations hy member nations. IMCO should he given authority to use fines,
suspension and expulsion of members for non-compliance with safety measures

they have ratified.

The achievement of these goals is hound to he difficult because of the
political aspects. 1IMCO is a political creation and politically motivated,
But if the United States, Canada, France and other safety oriented nations use
both their political power and their economic powey, they can force chanqes to
be made. The developed nations who requlate their fleets possess tremendous
economic and political leverage which can be used to achieve safety measures..
It is the attitude of the United States and France and their threats of severe
unilateral action that has created an atmosphere where certain conventions and

expensive retrofitting measures have been accepted in the name of safety.22

Long Term Actions and Future Research

Two areas of research worthy of future work and essentially long term in

nature were found by the study.

First, there is a lack of detailed information reqarding maritime tanker
casualties. The situation in this regard has hecome serious enough to justify

concern and discussion at a major conference of the tanker industry.23 The



data that is available is all too often aqqregated, incomplete or outdated,
making analvsis difficult. Farther, there is a lack of standardization in
terms of definitions and terminology. Foremost amonq these needs is a com-
monly accepted definition for a serious accident. Since it is impossible to
cope with every possible contingency, we must have a system of priorities.
Without an accepted measurement that can he used to distinquish between major
and minor concerns, we cannot institute a system of priorities. While the
United Kingdom's definition used in this study constitutes a distinct improve-

ment over earlier efforts, it represents only a first step toward refinement.

We also need to develop common and accepted definitions for vessel class
and size limits so that it will be easy to use data from differinag sources in
an efficient manner. Without such standardization it is Aifficult, at times

impossible, to use data derived from different sources.

Finally, information is required in sufficient Aetail so that we can an-

swer the following questions ahout any tanker accident.2%

1. What caused the accident (human error, mechanical failure, etc.)?

2. What type of accident resulted (gqrounding, collision, etc.)?

3. What events followed the accident (oil spill, explosion, etc.)?

4. What damage and losses were involved (loss of life, structural
damage, environmental damage, etc.)?

5. What secondary factors may have contributed to the accident
(weather, navigation aids, etc.)?

If these questions are to be answered there is a need to arrange for an
orderly and systematic method of collecting casualty information. While not
intended to be exhaustive, Table 1 illustrates the essential information
required to properly analyze a tanker casualty.
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TABLE 1

ESSENTIAL INFORMATION REQUIRED TO ANALYZE A TANKER CASUALTY

A. General Factors

Type of accident
Cause of accident
Events following accident
Damage and losses

B. Human Factors

Master on watch?
If not, who was in charge of watch?

Their rank

Experience and training

Fatique factor
Was pilot aboard?

If so, did pilot have the conn?
Proper procedures followed?
Training and experience of crew
Nationality

C. Vessel Factors

Design (clean tanker, dirty tanker, combo.)

Size

Product on board (crude, refined, etc.,)

Equipment status (navigation, carqo, machinery, etc.)
Maintenance and repair status (age, overall condition)
Flag of registry

D. Environmental Factors

Time of accident

Weather conditions

Location (at sea, costal, in-port)
Other vessels invovled

Source: W. O. Gray, "Vessel Casualty Records: Retter Information
Systems Are Needed to Study the Causes of Accidents," Exxon Marine,
Vol. 20, No. 4, December 1975, pp. 7-8, as modified by the author.
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The second area of concern is our lack of knowledqge regarding the human
side of tanker casualties. While almost all authorities agree that human
error is a major cause of tanker accidents, little has been done to identify

why this is so and what can do done to improve the situtation.

The author believes that we need to take action modeled on the aviation
experience. The human factor has long been recoqnized as a crucial ingredient
of any aviation safety program and larqe amounts of time and effort have bheen
dovoted to its study. A similar approach should be adopted in the maritime
field and the concept of human factors be accepted as one of major importance.
Steps should be taken to objectively investigate and evaluate the role of
human factors in the design and operation tankers. Further, it is ahsolutely
essential that more work be done in the area of the master-pilot relationship,

one that appears to he a particularly frequent factor in casualties.



4. Implications Of The Study

The study has concluded that the major factors relating to the frequency
of oil tanker accidents are the nature of vessel ownership, nation of registry

and the age of the tankers in service.

These factors hold some threatening and pessimistic prospects if the pre-
sent systems are not modified and strengthened. The first generation of
VLCC's are already in the over-10-year-of-age cateqgory and in a few vears will
be reaching the 16-and-over age group. The first ULCC's are now entering the
10-years-and-over category and some are already being sold off or scraped.25
The potential for disaster is great if these huge vessels re allowed to dete-

riorate in condition and to remain in service.

While the study's statistical data ended in 1977, events since then have
been far from encouraging. 0il tanker accidents hit a new high in 1978 and
then went even higher in 1979, the worst year ever for tankers. Major acci-
dents alone. accounted for the loss of 12 tankers totalling over 1.9 million

deadweight tons .26

Unless things change, society faces a twofold threat. Many tankers en-
tering the older age categories are of increasingly large size classes. Thus
when they get into trouble they are harder to save or salvage and since they

also contain more oil, they pose a higger pollution threat.

~12-~



A Closing Note

The research indicates that oil tanker accidents can be minimized. While
it is not reasonable to expect that there will never bhe an accident, preven-
ive measure can reduce the risk of such operations. An example of such action
lies in the operation of U.S. Flag Ligquefied Natural Gas (LGN) carriers. Rec-
ognizing the potential for disaster in their cargo, the owners, insurors,
operators, and crews of the LNG ships have cooperated together to develop a
set of stringent standards for the design, construction and operation of these
ships as well as equally strict standards of qualifications and training for
their crews. Since 1959 these vessels, 10 in number, have made over 2,700
voyages with only one serious incident and without the loss of a single ves-
sel.?? 1In the one serious incident, that Aid happen, the grounding of the ILNG
carrier EL PASO PAUL KAYSER, experts aqree that the extensive training and

preparation that had qone before prevented a major disaster.28

Thus, the author believes that if the lessons from this study are taken
seriously, future research carried out and corrective actions implemented
there is no reason to doubt that equally impressive results can be accomplish-
ed with oil tankers. On the other hand, if the decision is made that no ac-
tion needs to he taken and the "status quo" maintained, then the future holds

an increasing amount of tanker accidents and their attendant problems.

.
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