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Spilled oil from sea-based activities continues
to be a marine pollutant in coastal and offshore
waters.  This is despite many successful regulatory
initiatives at international and national levels, and
the considerable efforts that are being made by the
oil and shipping industries to reduce the number
of accidents and to reuse, recycle and filter oily
wastes aboard ships.  This study develops a
methodology and presents updated estimates of
global inputs of oil, as defined under the MARPOL
73/78 Convention, that originate from shipping and
other sea-based activites.

The report addresses the methods that can be
used for making such estimates of input and the dif-
ficulties and uncertainties involved.  Ship-based
activities are the primary focus.  These activities
include ships, offshore oil and gas exploration and
production, and the onshore facilities related to both
operations, including refineries and all associated
infrastructures.  Estimation of operational ship
inputs, both cargo and ship related, was a primary
focal point of this study and required knowledge of
vessel types and structures, operations, the oil trade,
and MARPOL 73/78 regulations.  Data on other
inputs were obtained from many sources, published
and unpublished. Considerable effort has been made
to assemble data and conduct trend analysis of acci-
dental spills from ships and other sea-based activi-
ties, from the late 1960s onwards.

Some other important input topics are briefly
presented.  These include volatile organic com-
pounds (VOC) emissions from shipping, inputs from
sunken vessels (casualties), inputs from recreational
boating, and oil seeps.  These help to supplement the
picture of inputs from sea-based activities.  Inputs
from VOC emissions and recreational boating may be
very substantial, but methods for making global esti-
mates are very uncertain.  Pelagic and littoral tar is
discussed as tar is found on beaches worldwide and
can be a monitor of shipping discharges.

The Working Group strived to identify all sources
of oil from ships and sea-based activities, to reach
reasonable estimates of current annual inputs to the
oceans from these sources, and to point out areas of
uncertainty.  The input values are estimates, from
both calculations and measurements. With the
exception of data on accidental discharges, most
estimates lack ranges or confidence limits, i.e.
measures of variability.  The greatest value of the
presented input numbers, therefore, is that they give
a picture of relative inputs from the different global
ship and sea-based sources and they point to input
sources requiring additional research, monitoring,
assessment, regulatory and industry attention. The
study presents recommendations for improving our
ability to provide oil input estimates, a knowledge of
which will ultimately contribute to global marine envi-
ronmental protection related to sea-based activities.

This study was conducted by the GESAMP Oil
Inputs Working Group, the members of which are
listed below.  The Group is very grateful to the many
persons providing data and information for this
study.  Funding for this work came from IMO. Other
agencies (IAITO, ITOPF, Environment Canada, and
E&P Forum) supported some of the working group
members. The Cutter Information Corp., USA, pro-
vided one of the primary data bases, but disclaims
all warranties as to the accuracy, completeness or
adequacy of the information provided to IMO, and
has no liability for damages resulting in the use of
this data.  GESAMP members reviewed the report on
several occasions from 1999-2003; they are thanked
for these special efforts.  The report was technically
reviewed by J. N. Butler (USA), M. Fingas (Canada),
T. Gunner (Norway), S. Hara (Japan), K. Kvenvolden
(USA), R. Law (UK), J. Payne (Canada), J. Phinney
(USA), R. Pond (USA), J. A. Sanchez Cabeza (Spain),
K. Skjolsvik (Norway), D. Walker (USA), and F. Wiese
(Canada), whom the Group thanks immensely for
their special efforts

The Working Group received considerable sup-
port from Dr. Manfred Nauke, IMO (retired), and Mr.
René Coenen, Marine Environment Division, IMO,
who in their capacity as technical secretaries of
GESAMP graciously and efficiently assisted the
study.  At IMO, Ms. Jennie Hallett assisted the work-
ing group at its early meetings, and Ms. Jennifer
Francis greatly assisted with the co-ordination of the
technical reviews and preparation of the final manu-
script. The report was revised and edited through
several drafts by Dr. P. G. Wells, Chair of the Working
Group, who accepts responsibility for any errors or
omissions that remain.  The Group and IMO solicit
comments from the reader on any aspect of this
topic. 

“There must be a beginning of any great matter,

but the continuing unto the end until it be thorough-

ly finished yields the great glory.” 

Sir Francis Drake

Dedication

This report is dedicated to Dr. Manfred Nauke,
recently retired from the Marine Environment
Division, IMO, and the GESAMP Secretariat.  Dr.
Nauke provided leadership, inspiration, knowledge
and support for many GESAMP working groups and
their members over many years, and was instrumen-
tal at initiating the Oil Inputs Working Group.  He
symbolizes the excellence of individual marine pro-
fessionals who, through extraordinary commitment
and efforts throughout their careers, contribute sub-
stantially to the protection and conservation of the
global seas and their living resources for present and
future generations.
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1 Introduction

ES-1 As part of the global effort to reduce oil
inputs into the marine environment from ships and
other sea-based activities, an independent detailed
assessment of inputs from the various sources is
periodically required.  This has been conducted pre-
viously (GESAMP 1976, 1993; MEPC 1990; The
National Research Council of USA, NRC 1975, 1985,
2003; amongst others).  In the late 1990s, the Marine
Environment Protection Committee (MEPC) of IMO
requested GESAMP to evaluate carefully all available
data sources on oil inputs into the marine environ-
ment from sea-based activities (i.e. maritime trans-
portation, offshore exploration and production), and
particularly to develop approaches that might be
used for the provision of such input data.  Hence, the
terms of reference of the GESAMP Oil Input Working
Group were to estimate current annual amounts of oil
entering the marine environment from sea-based
activities, and to focus particularly on improving the
methodology of making such estimates.  This report
addresses both inputs and methodologies for mak-
ing estimates, and places the various types of oil
source inputs from ships and ship-related activities
into perspective.  The report covers four areas:
approaches to making estimates of oil inputs, oil
inputs from ships, oil inputs from offshore explo-
ration and production, and other oil inputs and relat-
ed topics.

2 Approaches to making estimates of
oil inputs into the sea

ES-2 Obtaining reliable and up-to-date data
on quantities of oil entering the marine environment
from all of the different ship and other sea-based
sources is not a simple task.  Some inputs have to be
calculated (i.e. operational inputs from ships).  Few
countries have reliable databases, thus this report
relies heavily on spill and other input data available
for the North Sea and for North American waters.
Data on inputs are lacking or are inaccessible from
key areas such as the Middle East, South America
(e.g. Brazil), West Africa and South-East Asia. It is
important that steps be taken to ensure that data on
oil entering the marine environment in all of these
geographic areas are routinely obtained, stored and
transmitted to international databases.  Further
problems relating to operational oil input data relate
to the fact that changes are taking place continually
in shipping fleets, such as ship design and tonnage,
and in volumes of crude oil transported.  Newer
ships are cleaner, and represent a growing percent-
age of various fleets.  Volumes of oil originating from
different countries are not constant.  Such changes
have to be taken into account when calculating
inputs of oil to the sea from ship operations.

ES-3 The methodology was extensively
revised and re-modelled to estimate operational
inputs from ships, owing to extensive legislation and

the specialization with regard to vessel type, func-
tion, performance and regulatory requirements.
Hence, different methodologies from both the origi-
nal 1990 Report (MEPC 1990) and between the vari-
ous sources of oil discharge from ships have been
used in the current report.  Inputs of bilge oil and fuel
oil sludge are the most extensively evaluated
sources.

ES-4 Much of the data used in the analysis of
spillage from all point sources, including vessels,
pipelines, facilities, and offshore exploration and
production activities, were derived from records in
the International Oil Spill Database (IOSD) of Cutter
Information Corp., and records in the databases of
Environmental Research Consulting (ERC), USA.
Each of the databases has extensive information on
individual spill incidents.  This includes information
on spill date, location, source type, source name,
and the amount and type of oil spilled.  Data on spill
incidents in the IOSD and ERC databases, as well as
other compiled data on which these databases rely,
are collected from a large number of reputable
sources on an international basis e.g. the ITOPF
Tanker spills database and personal contacts.  Due
to the nature of the data collection process, discrep-
ancies and inaccuracies exist in these databases
and original data sources.  Since the IOSD contains
no verified information on oil spills below 34 tonnes
and the ERC databases contain incomplete informa-
tion on oil spills in this smaller range, a “small spill
estimation factor” was calculated for both the num-
ber of spills and the amount of oil spilled in incidents
involving less than 34 tonnes.

ES-5 Estimates for oil inputs from produced
water at offshore wells and from refineries near-shore
were based on extrapolations from best available
data and assumptions on compliance with existing
regulations and guidelines.

ES-6 Sources of data and information on oil
discharges from ships and boats are extensive in the
published literature, but uneven in detail and quality.
They were used where appropriate and reliable.  An
extensive source bibliography was compiled during
the study.

3 Oil inputs from ships

ES-7 Operational oil discharges from ships
were estimated.  Operational discharges of oil into
the marine environment from ships depend on sever-
al factors.  These include: type and age of ship; level
of maintenance of ship and engines; presence of oil-
water separators and other equipment designed to
curtail discharges of oil; practice of the LOT (load-
on-top) principle; training and vigilance of the crew;
level of shipping activity; and presence of adequate
reception facilities.  To estimate the fuel sludge dis-
charge figures for all ships including tankers, it was
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