











































































































































































































































































































benefits of satellite navigation, and especially at a new system known as Differential GPS.
It is not the intention of this paper to argue the case for the establishment of any new
system. The intention is merely to describe new technologies which are already available,
and which appear to offer considerable benefits to vessel operators and other parties
concerned with navigational safety. The possible application of these new technologies in
the Great Barrier Reef and surrounding areas would need to be examined in more detail
before any firm proposals could be drawn up.

Marine Navigation Systems and Services

The International Association of Lighthouse Authorities' publication "Navguide" lists
seven different types of systems and services available to the user for position fixing and
navigation. These are astronomical position fixing, charts (and other nautical documents),
pilotage, vessel traffic services, visual aids to navigation, radar aids to navigation and
radio navigation systems.

Astronomical position fixing has little relevance to navigating the Inner Route of the Great
Barrier Reef. Charting and pilotage are the subject of other papers at this Workshop.
Towards the end of this paper, brief mention will be made of vessel traffic services. All the

~ position fixing services provided by AMSA in the Great Barrier Reef region are either

visual aids or radar aids. The numbers of existing aids in the Great Barrier Reef and
surrounding areas are listed in Attachment 1. Visual aids predominate. This is because
navigation in the region has principally been by visual means, with reliance on pilotage
services.

The visual aids are conventional lights, now almost all solar powered. Most of the
structures housing these aids also serve a useful function as daymarks for navigation
during daylight. For many years the Commonwealth has provided a very extensive
network of visual aids in this region, particularly in the northern section of the Great
Barrier Reef and the Torres Strait. AMSA, and its predecessor Commonwealth
organisations, has consulted closely with the shipping industry and the Queensland Coast
and Torres Strait Pilot Service in planning the various changes made to the network of
aids. One major change currently being planned is the replacement of all floating aids in
this region, most by fixed structures.

AMSA operates a small number of radar aids. All these are racons, or radar transponder
beacons. Five were installed in the Great Barrier Reef, and another four in surrounding
areas, all over the period 1985 to 1992. The purpose of the racon is to provide positive
identification, on a ship's radar display, of a known point, typically a lighthouse tower.
Thus the range and bearing to this point from the ship can be determined.

AMSA operates four radio reporting tide gauges in the Torres Strait, which broadcast real
time tide height over VHF radio. The data is also accessible over the public telephone
system.

Unlike many developed countries in the Northern Hemisphere, Australia has only
ventured into marine radio navigation systems in a very small way. The Commonwealth
operated up to ten radio direction finding beacons, and the last of these will be
discontinued later this year. Only one was in Queensland, at Booby Island. The era of the
usefulness of this aid has passed. The Commonwealth established two Decca Navigator
Chains in Western Australia just over twenty years ago. One was closed in 1986 and the
other last year. AMSA continues to operate the Australian Omega station, under an
agreement between the Australian and U.S. Governments. The station is one of a network
of eight stations in the world comprising the Omega Navigation System. Omega has an
accuracy of 2 to 4 miles, and no longer serves any useful purpose for marine navigation in
the Australian area. _ . .




®

Global Positioning System

The radio navigation system which is on the verge of revolutionising navigation is the
NAVSTAR Global Positioning System, usually referred to simply as GPS. Although
developed by the United States Department of Defense, the US Government has declared
that the Standard Positioning Service of GPS will be available to all civil users around the
world with an accuracy of 100 metres at the 95% probability level. GPS is due to be
declared as achieving its "Interim Operational Capability" in August this year, and its
"Full Operational Capability" next year.

The space segment of GPS consists of 24 orbiting satellites. A user's GPS receiver
determines its position by making range measurements to satellites which are in view. For
a three dimensional fix, measurements must be made to four or more satellites. For a two
dimensional fix, measurements must be made to three or more satellites.

In providing the Standard Positioning Service of GPS, the US Department of Defence has
deliberately degraded the achievable accuracy, by a process known as Selective
Availability. If Selective Availability were not imposed, then the two dimensional position
fixing accuracy would be about 30 metres instead of the specified 100 metres. '

DGPS Basics .
Although GPS provides sufficient accuracy for most navigational situations, it does not
meet the requirements for some of the more demanding applications, such as navigation
in channels, ports and confined waterways. Differential GPS services have been
developed to provide considerable improvement in position fixing using GPS. For the
type of DGPS service discussed in this paper, the achievable accuracy is better than 10
metres.

A Differential GPS (DGPS) service is based on the principle that if a GPS receiver is
located at an accurately known ("reference station") location, it can continuously measure
the errors in ranges to all the satellites in view, and relay these errors to users within a
distance of up to some hundreds of miles away. The user's receiving equipment will
apply these errors to improve the accuracy of position fixing. DGPS cancels out the effects
of Selective Availability, as well as correcting for some other factors which contribute to
the errors of GPS measurements.

The principle of DGPS is illustrated in Attachment 2. If the ship is equipped with only a
GPS receiver, then the ship's position is determined by range measurements to the three
satellites in view, that is R1, R2 and R3. The GPS receiver at the DGPS reference station
makes range measurements to the satellites, and its computer calculates the corrections
applicable to these range measurements, that is R1, R2 and R3. These corrections are then
broadcast over a radio transmitter. If the ship is equipped with the appropriate equipment
to receive these broadcast corrections, it will apply the corrections to its range
measurements, and thereby improve its accuracy of position fixing to better than 10
metres.

In addition to improving the accuracy of position determination and other data, DGPS
performs an important function in monitoring the integrity of GPS itself. The US
Department of Defence operates a sophisticated network of monitoring and control
stations as part of GPS. When a satellite is detected as "unhealthy", the satellite is ‘
commanded to transmit a message to that effect, so that user GPS receivers are made
aware. Although GPS is expected to achieve very high standards of performance, it is
possible for a satellite to transmit an unhealthy signal before users can be warned not to
use the signal. A recent International Association of Lighthouse Authorities' discussion
paper states that "the disposition of the Ground Segment of the system is such that a
satellite can malfunction, broadcasting erroneous data for up to 2 hours before any
warning can be issued or the satellite can be commanded to broadcast its faulty state”. A



recent U.S. Coast Guard paper states that "a satellite can be transmitting an unhealthy

- signal for 2 to 6 hours before it can be detected and corrected by the Master Control
Station or before users can be warned not to use the signal”. With DGPS messages, a
direction can be given not to use a particular satellite (which may or may not be marked
as unhealthy), or an unhealthy satellite may still be used in certain circumstances.

DGPS Benefits
The benefits to mariners of public broadcast DGPS services are:
- improves accuracy of position fixing using GPS
- improves accuracy of other GPS derived information
- provides information to other shipborne systems
- provides real time integrity monitoring of GPS
- requires only modest amount of additional shipborne equipment
- shipborne equipment useable in many countries
- reception of data is "free".

DGPS in other countries

Several countries are already operating DGPS services for marine navigation purposes,
and more services are planned. The services known to AMSA are listed in Attachment 3.
In all cases except the UK., the broadcast data is free at the point of use. The data
broadcast from the U.K. stations is encrypted, and access requires users to pay.

~ All countries providing these services are following the same standards for the broadcast
data, as recommended by the International Association of Lighthouse Authorities. The
IALA standard is based on the RTCM (Radio Technical Commission for Maritime
Services, U.S.A.) Special Committee No. 104 "Recommended Standards for Differential
Navstar GPS Service (Version 2.0.)". All countries are using Medium Frequency radio
transmitters to broadcast the data, operating in the band allocated for maritime
radionavigation. A

If a ship is already fitted with a GPS receiver having the capability to process differential
corrections to the RTCM recommended standards, then the additional shipborne
equipment required is a single unit consisting of a Medium Frequency radio receiver,
demodulator, and a processor which converts the data into the prescribed form suitable
for transfer to the GPS receiver. Several companies are producing these units.

AMSA strategy for DGPS

AMSA has a strategy for the provision of DGPS services in Australia for marine
navigation. The key elements of this strategy are:
- establish one or two pilot installations
- examine the establishment of further installations
- consult with maritime organisations in developing plans
- keep abreast of developments in Australia and overseas
- contribute to the development of standards
- follow international standards for data transmission
- evaluate the services provided
- promote the use of the services established
- provide advisory service to users and receiver suppliers.

The first pilot installation will be in Victoria, with the broadcasting station located at Cape
Schanck, the site of an existing radio beacon. Tenders for the supply of equipment were
called in December 1992, and it is expected that a contract will be placed in the very near

future. The current program is for broadcasts to commence on a trial basis in December
1993. A :




If the first one or two installations perform satisfactorily, and if it is considered that there
would be substantial benefits to navigational safety from installing additional stations,
then a program could be drawn up for a network of stations. The Great Barrier Reef,
Torres Strait and Great North East Channel are areas which could potentially benefit from
the provision of DGPS services.

An indicative DGPS network for these areas is depicted in Attachment 4. This possible
network comprises six broadcasting stations, each transmitting data on a different
frequency in the Medium Frequency marine radionavigation band. It is stressed that the
number and locations of these stations is at this stage indicative only. Further examination
would be required before a firm proposal could be drawn up, and cost estimates
prepared. Present indications are that the cost of establishing a six station network may be
around $2 million. One major determinant of cost would be the extent to which AMSA
might be able to install its equipment at existing facilities operated by other organisations.

Integrated Navigation Systems '

Highly sophisticated integrated navigation systems are available to the mariner. The
electronic chart will be a key element of future integrated navigation systems. For the full
potential of electronic charts to be realised, there must be accurate real time position
information available in electronic form. DGPS is a highly suitable means of meeting this
need. :

An integrated navigation system is illustrated in Attachment 5. This is the system used in
the Norwegian Seatrans Project, which assessed the use of ECDIS, as described in the
February 1991 report by the Norwegian Marine Technology Research Institute. The prime
role of DGPS was to feed accurate position data to the electronic chart display. The
Inmarsat service was used to provide chart updates from the Hydrographic Service to the
ship, and also to relay position information (as determined by GPS/DGPS) on request to
the shipowner or maritime authorities.

Vessel Reporting Systems
In the aftermath of the Exxon Valdez grounding in Alaska in 1989, various measures were
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taken syith the view to.minimising the nossibility of future such.disasters. One measure.is
the introduction of a vessel traffic system in Prince William Sound. All tankers will be
required to carry equipment which will continuously and automatically report their
position, and other data. The prescribed vessel position reporting sensor will be DGPS,
using DGPS signals provided by U.S. Coast Guard DGPS broadcasting stations.

The provision of some form of vessel reporting system in the Torres Strait and Great
Barrier Reef, and how such a system could contribute to safety, appears to be worth
examining. A vessel reporting system could take various possible forms. At one extreme
is the type being introduced in Alaska, that is a compulsory system with automatic highly
accurate position sensing, and with rigid controls. At the other extreme is a voluntary
system with manual reporting of approximate positions at prescribed times. It would be
most desirable however for any planned system to have the capability of not only feeding
ship position information to a "central station”, but also of enabling each participating .
ship to receive position reports from all other participating ships. The technology is
already here to meet any type of system within these two extremes. The prime
determinant should be the resultant contribution which the system would make to
navigational safety, and to minimising the probability of environmental damage due to
collisions or groundings.

Conclusions _
Satellite navigation, and specifically GPS, will be used extensively for marine navigation
throughout the world. The accuracy of GPS is adequate for many situations, but not for

103




navigation in confined waterways. DGPS services provide considerably enhanced
accuracies, and carry out integrity monitoring of GPS, at modest cost to shipowners.
AMSA is planning one or two pilot DGPS services, and may consider the establishment of
further services.

The establishment of a network of DGPS broadcasting stations to cover the Great Barrier
Reef, Torres Strait and Great North East Channel would appear to be worth examining, in
view of the contribution that such a network could conceivably make to improving
navigational safety. It would also seem desirable for an examination to be carried out into
the provision of some form of vessel reporting system for this region.

ATTACHMENT 1

AMSA AIDSTO NAVIGATION IN THE GREAT BARRIER REEF
MARINE PARK AND ADJOINING AREAS

Type Great Barrier | Torres Strait | Great North | Coral Sea

Reef Marine Park East Channel
Light 77 11 6 4
(on structure)
Light 2 6 0 0
(floating aid) '
Unlit Aid 7 1 0 0
Racon 5 0 1 3
Tide Gauge 0 4 0 0
Total 91 22 7 7
104




ATTACHMENT 2

GPS
RECEIVER

RADIO COMPUTER
TRANSMITTER |~ |

DGPS - SCHEMATIC

USA

NORWAY
SWEDEN
FINLAND
DENMARK
GERMANY
NETHERLANDS
UK and IRELAND

Stations Operating
as at Feb. 1993

g~ O == W W s \O

DGPS BROADCASTING STATION

ATTACHMENT 3

MARITIME DGPS SERVICES PROVIDED
IN OTHER COUNTRIES

Total Number of
Stations Planned

52 (by 1996)
12 (by 1995)
6

N N & O




ATTACHMENT 4

GREAT BARRIER REEF AREA
INDICATIVE DGPS NETWORK

o \ 6 BROADCASTING STATIONS
EACH WITH 150 NMILES RANGE

COOKTOWN

—— //

GBR MARINE PARK
BOUNDARY

TOWNSVILLE

MACKAY

r

GLADSTONE




ATTACHMENT 5

DIF INMARSAT
M
GPS : c

AUTOPILOT

GYRO

Al

LOG

INFORMATION
SYSTEM

INTEGRATED NAVIGATION SYSTEM
SYSTEM CONFIGURATION USED FOR SEATRANS PROJECT
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QUESTIONS AND ANSWERS*

David Langford's presentation

Question
The two million dollar figure you mentioned was for the construction of six stations in the

- GBR region?

Answer

Yes, it's an indicative cost for six stations. The unit cost would, including the MF
transmitting aerial, be probably be about $200,000 with an allowance of $100,000 for
building. The main factor would be the building cost.

Question ~

You said that at the moment, the accuracy with a differential GPS system is roughly ten
metres and this is not adequate. On land we are getting down to accuracies of centimetres.
Is there any technological reason why, through accommodation of the integrated systems
we're talking about and using the inertial systems, we can't get that kind of accuracy.

Answer

I think the accuracy that's achievable from the differential GPS service that I've been
talking about is 6 or 7 metres which I think is adequate for almost every navigational
situation. I do not think the centimetre accuracy is really needed for marine navigation.
It is achievable but requires a lot of expensive equipment. For surveys, they use two or
three sets of equipment that they move around to do a precise survey in a certain area.
For an accuracy of 6-7 metres, and assuming that a ship already has a GPS receiver, the
additional cost of the ship owner providing a unit which will access and process the
differential information is at the moment about $2,000. I'm sure that this will come
down, because there's already a lot of competition.

Comment from the floor.

The centimetre precision is really derived from a static observation, where you can have
an enormous number of observations, so you can reduce your root-mean-square error.
Of course in a dynamic situation, you've only got one observation and you're not there
anymore, so the machine will only therefore reduce your root-mean-square error to
something to the order of 10 metres. There's a lot of interest in the use of ECDIS and
DGPS in north America where they suffer very badly from fog and ice, and particularly
the St Lawrence Seaway and these things are being used on a daily basis in ferries in the
St Lawrence Seaway to put ships along-side wharves. There it's not a problem.
Centimetre accuracy is certainly achievable, but it requires a lot more sophisticated
equipment.

Question _
On your slide you seem to be using MF for passing information of DGPS to ships. What
consideration has been given to using either VHF or INMARSAT?

Answer

Well, at the moment, we've decided to follow the standard which has been laid down by
the International Association of Lighthouse Authorities (IALA). They've looked a range of
options to transmit the differential corrections to the ship. There are advantages and
disadvantages with the various systems. Isuppose the main advantage of the
INMARSAT service is that it can cover a very wide geographical area, but it comes at a
considerably higher cost to the ship owner. I think the aviation community may well in
future years have a system that does use INMARSAT and there's a certain amount of
development in that area at the moment. The main thing about the MF transmission is




)

that it is being implemented now. It is a system that has been agreed upon by a lot of

countries, it's very easy and very economical to install on the ship. The INMARSAT

approach, would be considerably more expensive to implement. I think at the end of the

day, it may not be producing any great advantages. The main problem with VHF is it has

a much smaller area of coverage. In order to cover the GBR area, you'd probably need 6

stations of medium frequency; if you went to VHF, it might be 2 or 3 times that number of

stations. With VHF, you really get the signal by line of sight, from the transmitter to the

ship. With MF it is essentially ground wave propagation and there is no line of sight |
requ1rement

* Note: This text is not a verbatim record of the questions and answers. To assist with
comprehension, the Editor has deleted some text and made modifications to hlghhght key points.
Speakers are not identified.
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TANKER OWNER'S AND OPERATOR'S PERSPECTIVE

Robin Grajios .
Australian National Maritime Association

Developing environmental awareness by society and, in particular, the recognition of the
vulnerability and fragility of the GBR, has created the need to critically assess the safety of
the reef from pollution. Communities living adjacent to and on the reef, whether tourism
organisations, state, national or international environmental groups and most recently,
legislative concerns evolving from the World Heritage Listing, are all intent on ensuring
the protection and preservation of one of the world's greatest natural wonders.

The length of the reef, stretching from the Torres Strait in the north, down to the Tropic of
Capricorn, an overall distance of approximately 1100 nautical miles, provides a level of
protection from the elements for coastal and island communities, as well as ensuring a
safe all-year round passage for ships of all types trading along the eastern seaboard.

The developing environmental awareness mentioned earlier is now looking for any
obvious sources that may pose a threat to the reef area to the point where reaction to
potential or perceived sources of threat has at time become quite emotive, as well as
aggressive, with calls for the exclusion of any of these identified sources from the reef
area.

Threats are seen as emanating from such widely varying sources as:

Runoff in rivers of agricultural fertilisers, etc
Discharge of sewage from shore based location, irrespective of the
degree of treatment
Tourists walking on or swimming in the reef area
- Tourist vessels - both commercial and private
Waste generated on and by tourist islands
Commercial shipping.

Ut W N =

It is the last of these, the perceived threat from commercial shipping, on which we now
make comment. -

The current fleet of modern Australian flag vessels provides the reef area with a transport
mode that is safe and environmentally clean. Australian tankers provide an essential
service to Queensland reef ports and have supplied them with tens of millions of tonnes of
refined petroleum product over the last twenty years without incident.

This is not to say we in any way take pollution lightly. Quite the opposite. The protection
of our environment is an essential priority in the Australian shipping industry, which is
involved in a number of areas of pollution prevention and control. These are:

safety and pollution prevention practices on Australian vessels and
moves to adopt an International Safety Management Code being
developed by the International Maritime Organisation,

the recent adoption by Australian shipping of a charter of practice,
drug and alcohol controls on board vessels,

contingency plans on board vessels , and

the National Plan to Combat Oil Pollution

Safety and Environment Protection Management
In response to increasing concern over ship casualties, marine pollution and the very
significant role of the human factor in such incidents, the International Maritime
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Organisation is developing an International Safety Management Code which is intended
to become an industry standard throughout the world.

The Code will encompass management systems requiring:
. . a safety and environment protection policy;

instructions and procedures to ensure safe operation of ships and protection of the
environment in compliance with relevant international and flag State Legislation;

defined levels of authority and lines of communication between, and amongst,
shore and shipboard personnel; :

procedures for reporting accidents and non-conformities with the provisions of
this Code;

procedures to prepare for and respond to emergency situations; and

procedures for internal audits and management reviews.

Most, if not all of these requirements are common features of management on Australian
ships.

In our submission to the Morris Inquiry into Ship Safety, we informed the Inquiry that
Australian shipowners and operators were developing a code of safety. It is intended that
such a code will conform with the code being developed within IMO and thus establish
international recognition of safety and environment protection standards onboard
Australian ships.

An Australian shipping Charter of Practice was adopted by the industry in December
1992.

Drug and Alcohol Controls

Australian shipping now has comprehensive guidelines governing drug abuse and
alcohol consumption ranging from "dry’ ships to ships on which there are strict rules
regarding blood alcohol levels, bar hours and liquor stores.

These guidelines are complemented by stiffer penalties under the Navigation Act for
behaviour under the influences of alcohol or other drugs leading to damage to property,
injury to other persons, or the performance of his or her duties is impaired.

In this context, the risk of pollution from carelessness arising from seafarers under the
influence of alcohol has been largely eliminated.

Contingency Plans

Australian ships have on board contingency plans for action following an oil spill, no
matter how small. In addition, Australian vessels are subject to regulations for the
prevention of pollution in accord with the IMO Convention for the Prevention of Pollution
from Ships (MARPOL 1973/78).

IMO has developed amendments to MARPOL to lay down guidelines for emergency
plans in the event of a spill. The primary purpose is to set in motion the necessary actions
to stop or minimise a discharge and mitigate its effects. Australian shipowners fully
support these developments as they support steps and plans already in place on
Australian vessels.
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Involvement in the National Plan to Combat Qil Pollution

The Australian maritime industry through ANMA and the oil industry through the
Australian Institute of Petroleum (AIP) have taken an active and constructive role in the
Review of the National Plan undertaken by the Commonwealth and the States.

The oil industry in Australia has established the Australian Marine Oil Spill Centre which
holds stockpiles of equipment and materials to contain and clean up marine oil spills. The
Centre also has the ability to enter into agreements to access stockpiles in Singapore and
other overseas centres in the event of very large spills. The aim of the National Plan is to
set in place procedures for containing and removing spills utilising such resources as have
been made available. : '

The above involvement in safety and pollution quality management, at both national and
international levels, reflects a commitment by the Australian oil industry and Australian
shipowners in minimising and eliminating whenever possible the risks to our
environment from all shipping movements, whether Australian or foreign ships.




QUESTIONS AND ANSWERS*

Robin Grajios's presentation

Question
There's a lot of talk in the US now about putting equipment on ships to combat pollution;
do you have any comment?

Answer

Yes, I think it's a complete waste of money and a complete waste of resources. As it's been
said in this room so many times this morning, once an accident has occurred, the ship's
crew can do more constructive things than trying to launch bits and pieces of gadgetry to
try and control the situation.

Question .

When you look at our operational experience with the one major spill in the Torres Strait .
in 1970 with the Oceanic Grandeur, we had flat calm conditions for 10 days, and certainly if
you had equipment on board, the spill could have been avoided. Rather we had to wait 3
days to get out one little pump out of TL. It was a very slow response, because there
wasn't equipment available in the area at the time, but it would be faster now. However,
in good situations, if you had equipment on the boat, one could imagine it could be
employed, although not in horrific conditions as in the Shetlands. Accidents may take
place in conditions which aren't always so bad.

Answer
I'll note what you say, but I would suggest every piece of equipment that you put on a
ship has got to be maintained otherwise it's going to be useless.

Question

Peter Small showed us a slide this morning that had that red track, that essentially took
this oil tanker all along a lee shore for a couple of thousand miles, and it seems to me that
the same problem occurred in the Shetland Islands recently where the chap had obviously
picked the incorrect route and there have been other examples. Have you got any
comment on what one can do to combat that sort of thing?

Answer

I think the answer is that traditionally flag states, administrations and ship owners have
adopted a position that the ship master is responsible for the safe navigation of the vessel,
and having said that, they have given him a free hand in terms of the way in which he has
gone about taking the ship from point A to point B, taking into consideration his training
and experience. If you are going to get into the business of routeing ships, from a
charterer or a ship owner's perspective then I believe you have to be very explicit in terms
of the route that you state that the master is to follow and that it mustn't be ambiguous.

* Note: This text is not a verbatim record of the questions and answers. To assist with
comprehension, the Editor has deleted some text and made modifications to highlight key points.
Speakers are not identified.
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LATEST DEVELOPMENTS IN THE SUBDIVISION
AND CONSTRUCTION STANDARDS OF VESSELS
WITH SPECIAL REGARD TO THE PREVENTION
OF POLLUTION AFTER DAMAGE

Rob Gehling
Manager, Ship Structures
Australian Maritime Safety Authority

Summary

The structural integrity and subdivision of ships, particularly oil tankers, are major factors in the
prevention of pollution. This paper outlines improvements made to international requirements
in this area over recent years and puts these into context in relation to other areas of the maritime
industry.

Introduction

The protection of the environment is a concern to all sections of society. A large tanker
casualty inevitably attracts media and environmental attention, particularly as result of
the immediate impact of the released oil on the local environment and industries.

However, this was not always so as the original development of subdivision standards
was in response to a need to improve the survivability of vessels after collision damage.
Later, as public awareness of the effects of oil pollution increased, standards were
established to reduce the potential for pollution, both from an operational and a damage
control aspect.

This paper focuses on the improvement of standards to reduce pollution from oil
tankers, but the aspects outlined in this paper generally also apply to tankers carrying
chemicals in bulk.

Structure

The structure of a vessel is what separates the cargo from the environment. Vessels
under the Australian flag and most foreign flag vessels are built and maintained in
accordance with the structural requirements of the major international classification
societies. At present there is no evidence to suggest that the standards are deficient.
Rather, where structural problems have arisen, it has generally been as a result of
excessive wastage through poor maintenance and inadequate enforcement of standards.
AMSA's port state control activities are directed towards ensuring international
adherence to these standards.

There is a perception that modern structural computation methods and the extensive
use of higher strength steels has reduced the scantlings of modern vessels to a point
where there is now not sufficient allowance for corrosion and wastage in the structure.
The maintenance schedules and survey procedures must now be increased to ensure
these vessels maintain their strength. The International Maritime Organisation (IMO) is
currently developing enhanced requirements in these areas, particularly in relation to
tankers and bulk carriers. The economic imperative to reduce the scantlings and hence
the lightship weight of the vessel may not be as essential in the tankers of the future as
these vessels will in general be restricted in the volume of cargo they can carry rather
than the weight of that cargo.




Sub-Division Of Tankers

When the structure is penetrated, such as in a grounding or collision, the amount of
pollution that results depends very much on the designed subdivision characteristics of
the vessel.

Prior to the Intemationdl Load Line Convention (ILLC 66)

Prior to the ILLC 66, there were no subdivision requirements for tankers (Figure 1). The '

Safety Of Life At Sea Convention (SOLAS) made no provisions until the 1981
amendments to the SOLAS 74 convention called for collision bulkheads and watertight
bulkheads surrounding the engine room. However, oil tankers built after W.W.II and
into the 60's had good survivability characteristics through the low permeability of their
cargo spaces, the number of tanks into which the cargo area was subdivided, (up to 27

cargo tanks) cofferdams and pump rooms so characteristic of these types of vessels.

The ILLC 66

ILLC 66 produced the first subdivision standard for cargo vessels carrying liquids in
bulk (Figure 2). This standard required a tanker down to its load water line to have a
minimum positive, residual stability after the flooding of any one empty compartment.
In return for meeting this standard the vessel was able to sail with a reduced (type A)
freeboard. The incentive for the introduction of this regulation was the increased
carrying capacity and hence profitability rather than a desire to minimise pollution of
the sea. If the ILLC 66 provided any contribution to pollution prevention it was that oil
loss would be contained, as the vessel would survive and be salvageable.

The ILLC 66 also applied a similar standard to other ships, enabling them to operate
with reduced freeboards if they met the standard. Ships taking advantage of this
provision have generally been designed for carriage of iron ore and other high density
bulk cargoes.

MARPOL Convention 1973 (MARPOL 73)

By the early 70's environmental concerns over the amount of oil being released into the
sea by tankers both through normal operations and incidents like the “Torrey Canyon”
disaster forced the IMO in 1973 to adopt the MARPOL Convention, with measures
calling for;

- the provision of oil discharge monitoring equipment,

- the provision of segregated ballast tanks (SBT's) for new tankers above 70,000
dwt to operate on ballast voyages without the need to carry ballast in cargo tanks,

- limitations on the length and volume of individual cargo tanks,
- the monitoring of oil discharge and maintenance of the oil record book,

- substantially increased subdivision requirements (over those of the 1966 ILLC) to
minimise oil pollution due to side and bottom damage resulting from collision or
grounding.

These new provisions created vast changes in the design of tankers (Figure 3).

The provisions specified the extent of damage and the hypothetical outflow of oil
resulting from this damage. Importantly, whereas the ILLC 66 requirements assumed
that damage would occur to the side of the tanker through collision and would not
damage any main subdivision bulkhead, the MARPOL requirements involved
assuming damage could occur at any point on the ship's side or bottom. The size of
wing tanks were now limited both longitudinally and transversely.
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From a commercial view point, one of the main implications of these changes was the
requirement for water ballast to be carried in dedicated tanks, which necessitated a
larger ship to carry a similar quantity of oil. Through this measure, the quantity of oil
that could be carried on a tanker was no longer limited by weight, but by volume.

MARPOL Protocol 1978 (MARPOL 73/78)

A number of factors, including oil pollution incidents occurring subsequent to the
MARPOL Convention in 1973 forced the maritime community to review and seek to
improve upon those standards. In 1978, through IMO a protocol to MARPOL 73 was
introduced (MARPOL 73/78) which provided the following improvements in the
design and construction of new tankers (Figure 4):

- the provision of SBT's reduced from 70,000 dwt to 20,000 and 30,000 dwt for new
crude and products tankers respectively,

- cargo oil washing of all cargo tanks (COW) rather than the use of water, '

- existing tankers to be converted to SBT and COW or to convert existing cargo
tanks to dedicated ballast tanks as an interim measure

- provision of the inert gas systems to all cargo tank atmospheres,

- protective location of the SBT's outboard so as to protect the cargo tanks.

The intention of these amendments was to;

- minimise the quantity of oil discharged through routine tanker operations by
using the COW system,

- to reduce the risk of fire and explosion by inerting the atmosphere especially
during discharge and cleaning operations, and

- to protectively locate segregated ballast spaces along the sides and bottom of the
cargo tank area so as to reduce the likelihood of cargo tanks being penetrated from
a collision or grounding.

The provision of segregated ballast tanks removed the need to carry water ballast in
cargo tanks and hence the need to routinely undertake the potentially hazardous task of
cargo tank cleaning and to carry and dispose of slops. The location of the segregated
ballast tanks on the outboard side also provided some protection from the spill of oil in
the event of a collision. These tanks are required to cover 30 to 45% of the bottom and
side shell area in way of the cargo tank length.

Initially, the new designs located the dedicated ballast tanks on the outboard sides, but
by the mid 80's tanker builders began to recognise the benefit of double bottoms in
prevention of pollution after groundings and began to design tankers, especially
products tankers with full length double bottoms dedicated to the carriage of ballast.

It should be noted that, in developing the MARPOL 73/78 requirements, IMO did not
adopt the United States' proposal for tankers to be double hulled.

As a result of the "Exxon Valdez"” stranding in Alaska in 1989, the United States revised
its 1978 proposal that the most effective way of protecting all cargo spaces was with
double hull spaces (not used for cargo) and acted unilaterally by implementing the Oil
Pollution Act (OPA 90) to require all new tankers (phased in for existing tankers) using
US ports to be of double hull construction. It should be noted that OPA 90 also includes
requirements on oil spill contingency planning and unlimited financial responsibility for
clean-up from a spill. '
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MARPOL 73/78 and Regulation 13F and 13G

The United States sought IMO endorsement of its double hull requirements by
proposing further amendments to MARPOL 73/78. This submission was made to the
Marine Environment Protection Committee (MEPC). The United States supported its
proposals with an extensive research study conducted by the National Academy of
Sciences to investigate methods to prevent the outflow of oil from cargo tanks following
damage to a tanker. :

In considering the United States proposal and the alternative mid-height deck design
put forward by Japan (Figure 5), IMO conducted an exhaustive comparative evaluation
of the oil outflow characteristics of the two configurations in the event of a low energy
grounding or collision. The study showed the two designs to perform equally well
under these conditions. Endorsement of the United States' double hull concept, in the
March 1992 MARPOL amendments also accorded equivalent acceptability status to the
mid-height deck design and determined that the double hull design should be used as a
benchmark against which future design proposals will be evaluated by IMO.
Guidelines for acceptance of other designs are currently being developed within IMO,
but no strong contenders have yet emerged for acceptance alongside the double hull
and mid-height deck designs.

These amendments will commence entry into force on 6 July 1993. This is the earliest of
the various dates applying to different aspects of the package; it is used to apply the full
double hull or equivalent requirements to any oil tanker for which the building or major
conversion contract is placed on or after that date.

The package adopted by IMO also contains a set of requirements for existing oil tankers,
including:

- requirements limiting the service life of such ships to 25 years unless specified
modifications are completed which can permit extension to 30 years -- this can
only be extended further if the ship complies with full double hull or equivalent
requirements;

- enhanced survey requirements to ensure that the vessel is maintained in a safe
condition throughout its service life; and

- carriage of documentation to enable the vessel's survey history to be monitored by
surveyors of port states.

The United States' national requirements on double hulls generally parallel those agreed
by IMO . However, the United States has not accepted that the mid-height deck or other
tanker designs can be equivalent to double hulls. Should this situation continue, any
new tanker which is not of double hull type would be excluded from United States
ports.

At present, a tanker owner contemplating new tonnage will invariably order a tanker
meeting the latest amendments to MARPOL and ILLC, and be of double hull
construction, as to do otherwise would preclude the vessel from trading into US ports.
The US action has, therefore prevented the arguable superiority of the mid-height deck
design being recognised through building orders.

Characteristics of the double hull and mid-height deck designs

MARPOL 73/78 calls for survival from bottom raking damage of 40 to 60% of the length
from the fore end depending on ship size.

The double hull configuration is designed to contain oil in cases of low energy
grounding or collision. For the double hull configuration, the segregated ballast tanks
(SBT) may be arranged as; '
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- U type with no longitudinal bulkhead separation,
- ] type with centre line longitudinal bulkhead,

- L and I section ballast tanks,

- ] type with upper wing tanks, or

- separate double bottoms arrangements.

Each of these arrangements affect the residual stability of the vessel after damage.

In the case of the double hull design, where the inner hull is breached, there will be a
total outflow of oil from the damaged compartments. The width of the SBT space of the
double hull design is much less than the transverse extent of collision damage of B/5
required by ILLC 66.

The configuration of the mid-height deck design provides a suitable alternative

(Figure 6). This configuration has wider wing tanks than the double hull design and has
no empty double bottoms. In groundings, the oil in lower cargo tanks is retained on
board through hydrostatic pressure removing the small ullage space above the cargo.

Both designs are reported to be of similar capital cost, being about 20% more expensive
to build than their predecessor MARPOL 73 /78 tankers, although the mid-height deck
design may be slightly cheaper to build than the double hull design.

In a double hull tanker the cargo block is subdivided transversely and often
longitudinally. In the mid-height deck tanker, the cargo oil block is also subdivided
vertically by the mid-height deck.

One of the ramifications of double hull and mid-height deck designs is their

~ susceptibility to intact and damage stability problems unless special care is taken in the

early design stages. Other ramifications include the arrangement of the SBT's to allow
adequate inspection, maintenance and ventilation of these spaces.

Despite these changes and improvements, none of these designs will guarantee
containment of oil in a high energy collision, or grounding. Such a guarantee would not
appear achievable as long as oil is carried by sea, as illustrated by the break-up of the
"Braer” by heavy seas following its grounding.

The double hull requirement has also increased the volume of hull dedicated to ballast
tanks and thus extended the volume (as against weight) limitations on cargo capacity
which commenced with MARPOL.

It should also be noted that the introduction of double hull tankers has given rise to
concerns of an increased risk of explosion due to accumulation of petroleum vapours,
particularly in double bottom ballast spaces.

Tank Size Limitations And Hypothetical Oil Outflow

The fitting of a longitudinal bulkhead serves to reduce tank size and hypothetical oil
outflow. It also helps to reduce free surface effects and hence increase the residual
damage stability of the vessel.

Under these regulations, the size of the mid-height deck tanker cargo tanks can be larger
(if the upper and lower tank volumes are combined) and hence with a mid-height deck
tanker there is the opportunity to have fewer bulkheads and tanks. The mid-height deck
tanker designs show better hypothetical oil outflow characteristics from side damage
which can be explained by the larger double side width.
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IMO has recognised that the present formula for determining oil outflow may not be
satisfactorily representing the different arrangements now being put forward and is
attempting to improve the method to give more realistic results.

Other Alternatives

Other alternatives include the "Rescue Pipe” variant of the mid-height deck design
where 0il can be siphoned from damaged tanks into undamaged, intact tanks, and the
"Coulombi Egg” design.

Other alternatives have been included in the measures applicable to existing tankers
such as to restrict loading of oil into tanks to a level where the hydrostatic pressure is
balanced. That is;

h1*SGsw = h2 * SGoil

Summary

It can be seen from the foregoing that international requirements introduced over the
past 20 years have substantially reduced the potential for pollution resulting from
grounding or collision of an oil tanker.

Subdivision In Dry Cargo Ships ‘
IMO recently enacted provisions in SOLAS for the damage stability of Dry Cargo Ships
not covered by the damage stability requirements of other IMO instruments such as the
ILLC 66 subdivision requirements for assignment of reduced freeboard. These
provisions are probabilistic in nature and apply to vessels 100m and over in length.
Their aim is to improve the survivability of vessels after damage rather than as a
measure to prevent the potential for pollution. However, they have the indirect effect of
improving the salvage ability of damaged vessels and thus reducing the potential for
pollution. Prior to these provisions, there were effectively no subdivision requirements
applicable to these vessels apart from the requirements for a collision bulkhead forward
and a transverse, watertight bulkhead to protect the engine room compartment. Vessels
covered by the new provisions include bulk carriers, container ships and ro/ro vessels.

This probabilistic concept is based on statistical data derived from approximately 250
incidents. It is not specific on damage location, but rather uses probabilistic density
functions to determine the overall survivability of the vessel. Vessels with wing
compartments extending well inboard and having numerous transverse, watertight
bulkheads have little trouble meeting the standard. As such, bulk carriers, especially the
large ones, easily meet the standard. The vessels which do have trouble meeting this
standard are the smaller ro/ro vessels around 100 to 140m in length with their long
vehicle decks, well below the freeboard deck, extending to the collision bulkhead.

Interestingly, the standard provides no benefits for vessels fitted with double bottoms as
the vertical extent of damage is considered to extend through the bottom to the
freeboard deck. There is no guarantee that a vessel meeting this standard will survive
damage to one compartment. ‘

Introduction of this standard to ships built since February 1992 has substantially
increased the survivability of these vessels after damage, and IMO is currently looking
at extending it application to dry cargo vessels under 100m in length.

Future - Possible Improvements _

Possible improvements in the subdivision of ships has to be viewed in the context of
what is feasible in the international arena. Do we need another Exxon Valdez? The whole
international agenda is driven by vested interests. These vested interests include
countries with large merchant fleets who would not wish to see legislation which made
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existing ships obsolete before the economic end of their working life. It also includes
countries with large ship building capacities who would benefit from the introduction
of legislation requiring the building of new vessels. Australia, as a minor shipping
nation would need to convince countries with large shipping and ship building interests
that stronger regulations are required. This would include strong justification that
stricter requirements are really necessary, in view of the recent improvements already
outlined above.

Bearing in mind that the improvements outlined above relate to "hardware" whereas it
has been demonstrated that about 80% of accidents are due to human error, these
countries would need to be convinced that further new construction requirements did
not merely compensate for an inability to adequately respond to the need to reduce the
effect of human factors. ;

We also have to recognise the impact of strengthened regulation which could make
new vessels less economic than existing vessels. Hence ship owners will retain their
existing vessels and therefore defeating the purpose of the new regulation.
Retrospective legislation could be enacted or Australian ports could restrict entry to the
new vessels only. Such things raise the question of "Grandfather clauses" and
retrospective legislation.

Normally new construction rules only apply to new ships as it is impracticable to alter
the basic design of existing vessels, But this may result in the new ships having a
distinct economic disadvantage. One example of where this problem has been
addressed is the introduction of requirements for existing tankers (MARPOL 73/78, Reg
13G) at the same time as those for new tankers (MARPOL 73/78 Reg. 13F). These
provisions will reduce the carrying capacity, but not the overall number of vessels. They
would not immediately make existing vessels unemployable and hence would not lead
to a shortage of vessels. On the down side, such vessels with cargo tanks only partially
full would need to withstand the increased sloshing loads of the slack tanks and thus be
subject of more stringent structural requirements.

On the structural side, part of the new requirements for tankers and bulk carrier's are
improved and strengthened survey requirements for these ships and that involves
making information available to port state authorities which originally was only
available to the owner and class society. This would ensure that standards are
maintained and more importantly, documented.

Conclusion .
This paper has summarised recent developments in the structure and subdivision of
ships as applied to the prevention of pollution.

On the structural side, existing standards are adequate so long as sufficient attention is
paid to the enforcement of those standards.

With regard to subdivision, significant improvements have been made in recent years.
Standards for subdivision of the larger dry ships were introduced in 1992 where
previously none existed. Tanker subdivision requirements have been substantially
upgraded in a series of amendments to MARPOL, to the stage where the latest tanker
new buildings are truly environmentally friendly.
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FIGURE 1. TYPICAL SUBDIVISION OF A POST WAR TANKER

121




FIGURE 3. MARPOL '73 TANKER
Note: segregated ballast tanks marked WB
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FIGURE 4. MARPOL 73/78 TANKER
Note: segregated ballast tanks marked WB.
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FIGURE 5: DOUBLE HULL TANKER
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FIGURE 6. MID-HEIGHT DECK TANKER
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QUESTIONS AND ANSWERS*

Robin Gehling's presentation

Question

I think that it is important to stress that the whole objective of designing a double hull or
mid-deck tanker is to reduce oil outflow in the event of a grounding or collision, and the
design has been made specifically to cover low impact grounding and low impact
collisions, and in the case of the Exxon Valdez, probably a double hull would not have
made any difference. So it's not the "be all and end all" of preventing oil pollution at
sea, but certainly a mechanism which is designed to reduce or minimise.

Answer

Yes, that's a point in my paper that I didn't get around to making. Iwould also add
that as well as the Exxon Valdez, if you've seen the TV footage of the Braer grounding
onto the rocks in the Shetlands, a double hull would have made absolutely no
difference. ' :

Question

When you're talking about low impact, how do you define it? It was clear that the Braer
was high impact collision, but the Exxon Valdez grounding was a reasonably calm day,
so was that high or low impact?

Answer

Generally speaking, it's not defined. If there is likely to be penetration into the vessel by
more than about two metres then it is a high impact incident, because double hulls
won't make any difference.

Question _
You said there's a danger in a double hull tanker of explosive mixtures in the ballast
tanks. Are they taking any steps to make "inert" those ballast tanks?

Answer
It's still being talked about to my knowledge. It's still being considered as a safety issue
by the Maritime Safety Committee.

* Note: This text is not a verbatim record of the questions and answers. To assist with
comprehension, the Editor has deleted some text and made modifications to highlight key points.
Speakers are not identified.




MARINE SURVEY AND THE SAFE CARRIAGE OF
HAZARDOUS SUBSTANCES

Ted Clements
Ship and Personnel Safety Services
Australian Maritime Safety Authority

Summary

This paper outlines the surveys carried out by or on behalf of AMSA of the hull, machinery, safety
and pollution prevention equipment carried on Australian cargo ships engaged in overseas or
interstate voyages. AMSA's actions to safeguard ships from cargo hazards are summarised. The
importance of safe manning and crew competence are highlighted.

Introduction S

Many of the cargoes carried by sea today are hazardous not only to the crew of the ships
carrying them but also to the marine environment. These include not only substances
carried in packages but also solid and liquid substances carried in bulk. As the world
becomes increasingly industrialised and more complex the range and quantity of
hazardous substances transported by sea will continue to rise. It is essential if the
shipping industry is to improve its safety and pollution prevention record that such
cargoes are carried without incident. '

Conditions for Safe Carriage

Safe carriage of cargoes requires: the condition of the hull, machinery and equipment to
be properly maintained; correct stowage of the cargo taking its properties into account,
the number and qualifications of the crew to be satisfactory and for the ship not to be
overloaded.

Hull, Machinery and Equipment

Compliance with the International Convention on Load Lines 1966 ensures, amongst
other things, the watertight integrity of ship, adequate hull strength when loaded and |
sufficient stability for the intended service. Compliance with the Convention is
mandatory for Australian ships engaged in overseas or interstate voyages.

A Load Line Certificate is issued to a ship after the satisfactory completion of the initial
survey before the ship enters service. The certificate is valid for a period of 5 years and is
subject to satisfactory annual surveys to ensure the ship remains unchanged and in a
satisfactory condition. Load line surveys and issue of certificates are normally carried out
by class societies authorised by AMSA for that purpose. Examples of the items included
in a load line survey are given in Appendix 1.

The International Convention for the Safety of Life at Sea 1974 (SOLAS), includes,
amongst other things, standards for machinery, electrical installations, fire prevention,
detection and extinction systems, and cargo stowage requirements. Compliance with the
SOLAS requirements is mandatory for Australian ships engaged in interstate and
overseas voyages. '

The Cargo Ship Safety Construction Certificate is prima facie evidence that a ship
complies with the SOLAS requirements. The certificate is issued after the first survey is
satisfactorily completed before a ship enters service. The certificate has a period of
validity of 5 years and is valid subject to satisfactory annual surveys which ensure that the
SOLAS standards have been maintained. Surveys are conducted by classification societies
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authorised by AMSA for that purpose. Examples of the items included in the survey for
the certificate are given in Appendix 2.

SOLAS '74 requires chemical tankers to meet the requirements of the International Code
for the Construction and Equipment of Ships Carrying Dangerous Chemicals in Bulk (IBC
Code). The IBC Code applies to chemical tankers built after July 1986.

The purpose of the Code is to provide international standards for the safe carriage by sea
of dangerous and noxious liquid chemicals in bulk by prescribing the design, construction
and equipment standards for ships engaged in such carriage. They therefore minimise the
risk to a ship, its crew and the environment. The Code does not apply to petroleum or
similar flammable products.

The Code contains standards for such things as ship survival capability, location of crew
accommodation and machinery spaces, cargo containment, cargo transfer systems, cargo
temperature control, control of the environment within cargo tanks, electrical
installations, fire protection and extinction, instrumentation and personnel protection.
Special requirements for specific cargoes are also included. The Code is mandatory in
Australia.

A certificate called the International Certificate of Fitness for the Carriage of Dangerous
Chemicals in Bulk is issued under the IBC Code to a ship following satisfactory
completion of the initial survey before the ship first enters service. The surveys are carried
out by class societies authorised by AMSA for that purpose. The certificate is valid for 5
years after which it is renewed. Annual surveys are conducted during the period of
validity of the certificate. Examples of the items included in the surveys are given in
Appendix 3.

Pollution Prevention 5
The International Convention for the Prevention of Pollution from Ships, modified by the
1978 Protocol (MARPOL 73/78) contains operational and equipment requirements aimed
at minimising pollution of the marine environment. Annex I contains operational and

equipment standards to reduce pollution of the seas by oil. It applies to oil tankers of 150 |
tons gross tonnage and above and every other ship of 400 tons gross tonnage and above.

These ships are surveyed for an International Oil Pollution Prevention Certificate before
they first enter service. This certificate is valid for 5 years and is subject to satisfactory
annual surveys during to maintain its validity.

AMSA has authorised six classification societies to conduct the surveys and issue
certificates to Australian oil tankers. Pollution prevention equipment and arrangements
on all other types of ships are surveyed by AMSA surveyors. Examples of the items
surveyed for the certificate are given in Appendix 4.

Annex IT of MARPOL 73/78 contains regulations to control pollution by noxious liquid
substances carried in bulk, and it applies to all ships carrying these cargoes.
|
|

The International Pollution Prevention Certificate for the Carriage of Noxious Liquid

Substances in Bulk is issued after a ship has been satisfactorily surveyed and is valid for 5

years. Annual surveys are carried out to ensure that the equipment and arrangements on

a ship remain in all respects satisfactory for the intended service of the ship. Noxious

liquid substances are normally carried by dedicated chemical tankers, which are surveyed

by class societies on behalf of AMSA. Examples of items included in the survey are given

in Appendix 5. ‘

Cargoes

The properties of some cargoes have the potentlal to cause a ship to founder and cause
pollution. The dangers of mineral bulk cargoes include chemical hazards such as the
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emission of toxic or explosive gases, depletion of oxygen in the atmosphere of a hold,
spontaneous combustion and severe corrosive effects. AMSA surveyors can inspect ships

intending to load mineral bulk cargoes at any time but some cargoes are regularly policed.

These include coal and ferrosilicon.

- The prime purpose of coal inspections is to ensure that adequate means are in place to

prevent the ignition of methane gas which may be evolved during a voyage. Electrical
wiring, electric motors, the suitability of hold ventilation arrangements and gas detection
equipment used to monitor the presence of methane in the space above the coal cargo are
examples of items inspected. :

Ferrosilicon evolves hydrogen gas when in contact with water or moisture. This product
contains impurities which produce the toxic gases phosphine and arsine. Inspections of
ships intending to load ferrosilicon include bilge wells, precautions to prevent the ingress
of gas into machinery spaces, pipes passing through holds in which ferrosilicon is to be
loaded, electrical circuits within holds, mechanical ventilation systems to ensure they are
explosion proof or arranged so that motors are not in the direct path of hold atmosphere
exhausts. ‘ '

Grain cargoes when carried in their natural state in ships have a tendency to move and
represent a potential hazard to ships, crew and the environment. Consequently the
carriage of grain by sea is subject to international requirements. These requirements are
mandatory in Australia and are applicable to all ships loading grain at Australian ports
for discharge in Australia or overseas. Ships intending to load grain in Australia are
inspected by AMSA surveyors to verify that the ship is permitted to load grain by the flag
State, and has approved grain stability data on board together with an approved plan.
The stability under the proposed loading is checked to ensure it meets the international
stability criteria, and that the bilge wells are clean, efficient and protected against the
ingress of grain. The trimming of the grain surface in completed holds is also checked.

Spaces used for the carriage of dangerous goods must meet special requirements under
SOLAS '74. These govern water supply, ignition sources, fire detection systems,
ventilation, bilge pumping arrangements, insulation of machinery space bulkheads,
personnel protection, firefighting equipment and water spray systems. The requirements
for particular ships are determined by ship type and the type of dangerous goods to be
carried. The arrangements provided on a ship are surveyed by AMSA as part of the Cargo
Ship Safety Equipment Certificate before it enters service and annually thereafter to
ensure that the arrangements are in a satisfactory condition. A document of compliance is
issued to a ship by AMSA following satisfactory completion of the initial survey.

The principles in SOLAS '74 concerning the carriage of packaged dangerous goods are
embodied and elaborated in the International Maritime Dangerous Goods (IMDG) Code.
The Code is mandatory for ships loading dangerous goods in Australia. Surveyors
normally inspect ships loading explosives or radioactive materials. Other classes of
dangerous goods are inspected randomly.. Around 30 per cent of ships carrying inward
dangerous goods or dangerous goods in transit are inspected. These inspections ensure
that dangerous goods are correctly labelled, stowed and incompatible goods effectively
segregated to prevent pollution through a fire and explosion at sea or in port. Compliance
with the Document of Compliance is also verified. :

Manning and Crew Qualifications

It is a requirement of the International Convention on Standards of Training, Certification
and Watchkeeping of Seafarers (STCW) for the crews of ships to be properly trained and
qualified. These elements of manning are important as the safety of a ship, its crew, cargo
and the protection of the marine environment depend to a large extent on the competence
of crew.
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It is the responsibility of each flag State to determine the manning of ships under its
jurisdiction. SOLAS '74 requires flag States to issue safe manning certificates to their ships.

Where the number and category of seafarers on a ship comply with such a document it is
accepted as evidence that a ship is safely manned. If a ship does not carry such a
document and doubt arises as to whether it is safely manned, the matter is resolved in
consultation with the appropriate authority of the flag State concerned. The manning and
crew qualifications are checked by AMSA surveyors.

Tanker Surveillance :

The operation of tankers in Australian waters is monitored by AMSA under a Tanker
Safety Surveillance Programme, developed after discussions with the then Tanker
Technical Committee of the Australian Chamber of Shipping. The oil companies, in their
capacity as owners or charterers of tankers visiting Australian ports, co-operate closely
with AMSA and other government bodies. The program applies to tankers carrying
crude oil or petroleum products, including high flash point products such as lubricating
oil, but not to tankers carrying vegetable oils. Surveillance of chemical tankers and gas
carriers is included in the program.

The principal objective is to reduce the risk of pollution and fire particularly during the
loading and unloading operation. Australian and foreign flag tankers are treated alike.
The inspection of the tanker operations is based on the International Safety Guide for Oil
Tankers and Terminals.

During an inspection the qualifications and experience of the ship's officers are
investigated and recorded. The following inspection program has been implemented by
AMSA:-

Tankers engaged in Australian coastal trade are inspected about every 3 months.

Crude carriers engaged in overseas trade are inspected at the first port of loading
or discharge on each occasion the vessel visits Australia.

Refined Products Tankers engaged in overseas trade visiting ports where a
surveyor is stationed are inspected at the first port of loading or discharge on each
occasion the vessel visits Australia.

Refined Products Tankers engaged in overseas trade visiting only outports where
there is no surveyor stationed are inspected about every 3 months.

Future Developments

Flag State Compliance

It has been internationally recognised that not all States effectively implement
international standards for safety or pollution prevention. A new sub-committee on Flag
State Implementation has been established at IMO. Its purpose will be to facilitate
implementation of international maritime safety and pollution prevention standards by
flag States.

Crew Competence ERR

The IMO Sub-committee on Standards of Training and Watchkeeping is to review the
STCW Convention with the broad aims of making the Convention more effective and to
incorporate modern training and certification systems. The review will not be completed
until mid-1995 at the earliest.

Evaluation of Solid Bulk Cargoes , ,
Work is currently underway at IMO which may lead to MARPOL 73/78 being extended
to include solid bulk cargoes.
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APPENDIX 1

INTERNATIONAL LOAD LINE CERTIFICATE

Items examined for this certificate include: stability information; superstructures; doors; cargo and
other hatchways; machinery space openings; air pipes; openings in the ships side; scuppers;
discharges; freeing ports; crew accommodation strength; bulwarks and access to working

APPENDIX 2

CARGO SHIP SAFETY CONSTRUCTION CERTIFICATE

Items surveyed for this certificate include: bulkheads; watertightness of doors and decks; bilge
pumping arrangements; main and auxiliary machinery; steering gear arrangements; boilers;
engine-room ventilation; engine-room/bridge communication systems, main and auxiliary
electrical power sources and unattended machinery space arrangements.

APPENDIX 3

INTERNATIONAL CERTIFICATE OF FITNESS FOR THE

CARRIAGE OF DANGEROUS CHEMICALS IN BULK

Items surveyed for this certificate include: location of cargo tanks; cargo containment, construction
materials, cargo temperature controls, cargo tank vent systems, environmental control; electrical
installations; fire protection and extinction; instrumentation; personnel equipment; stability,
location of crew accommodation and machinery spaces; bilge and ballast systems and cargo
transfer systems. : - '

APPENDIX 4 : ‘ _

INTERNATIONAL OIL POLLUTION PREVENTION CERTIFICATE

Item surveyed for issue of this certificate include: oily water separating equipment; oil filter
equipment and arrangements for alarm and automatically stopping discharge; oil content meter;
segregation of oil fuel and ballast water systems, sludge tanks and Qil Record Book.

Additional items for oil tankers include: segregated ballast tank arrangements; crude oil washing
arrangements; cargo transfer system; shipboard oil pollution emergency plan; and oil discharge
monitoring control systems.

APPENDIX 5

INTERNATIONAL POLLUTION PREVENTION CERTIFICATE FOR THE CARRIAGE OF -
NOXIOUS LIQUID SUBSTANCES

Items surveyed for this certificate include: pumping systems; stripping system; tank washing
system; Procedures and Arrangements Manual; underwater discharge arrangements; ventilation
arrangements for the removal of cargo residue; Cargo Record Book; and devices to record the
discharge time of cargo residue/water mixtures. '
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QUESTIONS AND ANSWERS*

Ted Clements's presentation

Question

There are obviously very detailed regulations which are required and I suppose that
supports a comment expressed this morning about being over-regulated. I also note that
a lot of these regulations are determined through international systems and negotiations
which means you could get the lowest common denominator. Therefore, are these
standards adequate to do the job expected of them and meet environmental objectives
and as well as meet the standards for the GBR Marine Park?

Answer

The international opinion of the IMO is that the hardware is there and is adequate to do
the job. What is happening is the standards of training and standards of seafarers are
declining. For reasons that have been mentioned earlier in the day like traditional
maritime countries losing their ships to non-traditional maritime countries, the role of
ownership and flag of convenience vessels, all these tend to bring the standard of seafarer
lower than what it has been, for example, when I was at sea.

This has also been recognised by IMO because the STCW convention is to be reviewed to
bring it into line with the modern day methods and training schemes, Now the secretary
general of IMO attaches such importance to this matter that he's told the committee
charged with this that the review has to be completed in 2 years. So we wouldn't expect
anything to come out of that review until around about the middle of 1995.

Question

Hazardous materials may stowed in containers which in turn may be stowed on deck. Is
the loss of containers from a ship a problem? Does AMSA inspect container lashings on
ships before they sail ? ‘

Answer

We have the power to do that but we would not normally do it as a matter of routine,
because as you can appreciate, there are an awful lot of containers and ships carrying
containers leaving Australia. But this is a very interesting point, because it brings up
another point about dangerous goods that are not packed in containers, but are stowed on
deck. AsIsaid this afternoon, the IMDG code lays down principles which govern the
safe carriage of those materials. Those materials can get washed over the side and they
could cause pollution. Again, IMO has picked up that point, and it has picked up a point
from American experience involving a vessel where several containers of arsenic trioxide
were washed over the side. That report went to IMO and they are now looking at the
stowage segregation requirements of the IMDG code to see what can be done, including
ways to store these substances below deck. They are also looking at the lack of IMO
standards for securing of containers. The class societies have their standards for container
lashings , but there are no IMO standards on container lashings at the moment. Now the
American experience may very well lead to the development of a minimum international |
standard for lashing of containers. '

Comment from the floor

I think we'd like to see industry being able to self-regulate how they lash their cargoes and
containers. -

Question :

Waste reception facilities in ports are very important in getting rid of pollutants. ANMA

did a survey which is in the hands of AMSA on waste reception facilities. It found there is

a very wide range of adequacy, ranging from reasonably adequate to quite inadequate. .
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I'm not singling out the GBR ports in this regard; it applies to all ports in Australia. But
some of the Reef ports aren't really very adequate. Some of the more irresponsible ship
operators from overseas will just flush pollutants overside and into the sea if facilities are
inadequate. - :

Answer

I'm not sure what the current status is but several months ago when AMSA received that
report from ANMA it was passed to the Department of Transport and Communication so
that it could be considered by the Marine and Ports Group under the ATAC umbrella.
My understanding is that at the Marine and Ports Group, it was agreed by AAPMA that
they would take that issue on board and as it's been the association responsible for ports
and authorities around Australia, they would look at the question of waste reception
facilities in the ports and respond to the ANMA report.

Question

You made mention of the STCW convention for the training of crews and this morning it
was mentioned that achieving a high standard of training is one of AMSA's goals. Are
you going to now review your policy of issuing Australian certificates of competency for
foreign certificates?

Answer :

We recognise the STCW convention. People from overseas who come here with
certificates issued under the STCW convention will have their certificate recognised if
they pass a prestructured oral test, do a short course and have a command of English. To
do otherwise would put us in a lot of trouble with the equal opportunity and anti- .
discrimination bodies in Australia. It's a problem for employers and for the unions, but
we are bound by some pretty strict Commonwealth laws. We're looking into it and we
realise the sensitivity of the issue but there's no overnight solution. Our oral tests and
short courses and English tests will hopefully achieve a certain level of competency which
will not endanger the integrity of the Australian fleet.

* Note: This text is not a verbatim record of the questions and answers. To assist with
comprehension, the Editor has deleted some text and made modifications to highlight key points.
Speakers are not identified. - :
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PROTECTING THE MARINE ENVIRONMENT OF THE
GREAT BARRIER REEF:
WHAT IS THE ROLE OF INTERNATIONAL LAW?

Gregory French™
Legal Office
Department of Foreign Affairs and Trade

Introduction

The purpose of this paper is to survey international legal mechanisms for protection and
preservation of the marine environment, particularly as they relate to areas of great
environmental significance such as the Great Barrier Reef. Proceeding from the 1982
United Nations Convention on the Law of the Sea, relevant global and regional
conventions are examined. The interface between domestic and international law is
explored. Particular emphasis is given to the role of the International Maritime
Organisation (IMO) in introducing protective measures which go beyond those normally
applying in coastal zones. The recently emerged concept of particularly sensitive areas
(PSAs) represents an important aspect of this role. Options for increasing current levels of
protection are also examined.

Australia's Interests In The Law Of The Sea

Australia is a major coastal state with significant maritime interests. Australia's coastline
is among the longest in the world. It has the world's second largest continental margin.
Australia's waters possess abundant natural resources, both living and non-living. The
majority of Australia's population lives in the vicinity of the coast. Australia's coastal
zone contains the world's largest repository of marine biological diversity: the Great
Barrier Reef.

At the same time, Australia, as an island, is highly dependent on maritime trade for a
significant proportion of its overall trade. Increasing globalisation and integration of the
Australian economy into the world economy (as evidenced by a steady increase in the
value of exports and imports as a percentage of gross domestic product) will tend to
increase this dependency on shipping. In addition, a large proportion of domestic trade
within Australia is carried out by sea. Transport of crude oil and refined oil-based
products make up a considerable proportion of seaborne transport. The quantities of
these goods transported by sea are likely to expand with the decline in the proportion of

Australian domestic oil production compared with imports.3

Despite the fact that Australia's maritime fleet is not large by international standards, its
policies and practices with regard to marine pollution reflect its dependence on sea
transport. These policies represent an attempt to create a balance between the interests of
shippers and the need to protect and preserve the marine environment.

Note: The views expressed are those of the author and do not necessarily reflect those of the
Department of Foreign Affairs and Trade. ‘

3 see Burmester, H., Australia and the Law of the Sea - The Protection and Preservation of the Marine
Environment, in Ryan, K.D., International Law in Australia (2nd Ed.), p. 440.
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The Need for Global Measures for Protection and Preservation of the Marine

Environment

The nature of the marine environment is such that effective prevention, reduction and
control of marine pollution can only be achieved through international cooperation and
coordination. In recent times there has been recognition of the interdependence of
ecosystems on our planet and the consequent need for global action to combat and control
adverse effects upon the environment. Local activities can have significant effects on
distant ecosystems. Thus many people are aware of the depletion of the ozone layer over
Antarctica, and more recently over populated areas of the northern hemisphere, which
has been primarily caused by distant chloroflourocarbon emissions. In response to this,
the 1985 Vienna Convention for the Protection of the Ozone Layer and its 1987 Montreal
Protocol on Substances that Deplete the Ozone Layer introduced global obligations upon
States Parties to reduce, control and phase-out production and use of such substances.

What is perhaps less well-known is that the international community has been
cooperating in efforts to prevent, reduce and control vessel-sourced pollution of the
marine environment for a much longer period than this. As early as 1954 the
Intergovernmental Maritime Consultative Organisation (IMCO), the forerunner of the
International Maritime Organisation (IMO) adopted the International Convention for the
Prevention of Pollution of the Sea by Oil (OILPOL), paving the way for a series of
international marine pollution control instruments which will be discussed below.

Australia is committed to the uniform application and development of international law
and recognises the desirability of international cooperation, rather than unilateral action,
in the protection and preservation of the marine environment. For example, excessive
controls on vessel sourced pollution beyond those applying internationally could impose
costs upon Australian shipowners and operators which would negatively affect
Australia's trade competitiveness. However in areas of particular environmental
significance, such as the Great Barrier Reef, the dynamic equilibrium which exists
between freedom of navigation and protection and preservation of the marine
environment may be weighted more towards the latter. This will be adverted to below.

Australia's commitment to multilateralism in protection and preservation of the marine
environment has been shown through the fact that Australia was a founding member of
IMCOQ, and has been a member of the Council of IMCO and then the IMO for all but two
of the last thirty-four years. However Australia, while actively participating in the
negotiation of international marine pollution instruments, has been relatively slow in the
ratification of or accession to such instruments.4 This has had much to do with the
Australia's federal constitutional system and the need for extensive federal /State
coordination and cooperation to enable implementation of these instruments.

Development Of The New Law Of The Sea

As noted by HarrisO, the law of the sea was the first large area of international law to be
the subject of a broad attempt at codification. This occurred in two major phases: during
the first and second United Nations Conferences on the Law of the Sea in 1958 and 1960
respectively, and during the third United Nations Conference on the Law of the Sea
(UNCLOS III) from 1973 until 1982. Australia played an active role during the first two
conferences, and particularly during UNCLOS III. The conference of 1958 resulted in four
conventions: The Geneva Conventions on the Territorial Sea and the Contiguous Zone,

4 Burmester, ibid.

5 Harris, D.J., Cases and Materials on International Law (3rd ed.), Sweet & Maxwell, London
1983, p. 284.
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the High Seas, the Continental Shelf and Fishing and Conservation of the Living
Resources of the High Seas®. Australia ratified all four conventions in 1963.

A broad range of developments led to various aspects of the 1958 conventions' becoming
superseded within ten years of their adoption. The need for a new, comprehensive and
widely accepted legal order for the oceans arose from the serious pressures affecting the
oceans in the late 1960s. Inequities and inadequacies were perceived in the traditional law
of the sea. Fishing grounds were faced with depletion, and the rules governing their
exploitation unfairly favoured distant water fishing nations. Archipelagic States believed
their security and integrity were jeopardised by the doctrine that the waters surrounding
their islands were high seas. Pollution controls were inadequate to deal with disasters
involving supertankers and flag States were failing to take appropriate enforcement
actions. There was uncertainty about the extent of coastal states’ rights over the
continental shelf. Many States were making excessive territorial sea claims (up to 200
nautical miles) that threatened the high seas rights of other States. There were also fears
of unilateral exploitation of the mineral resources of seabed beyond national jurisdiction.
Major maritime powers saw a threat to their rights through a move to extend the
territorial sea to 12 nautical miles, making most international straits into territorial waters.

These developments led to the convening of UNCLOS III, which produced the 1982
United Nations Convention on the Law of the Sea (LOSC). Australia signed the LOSC on 10
December 1982. It was the product of 9 years of intensive negotiations in which Australia
played an important role. It was the longest and most complex negotiation for a single
convention ever undertaken. The LOSC was signed by 159 States, including Australia,
but has not yet entered into force. This would require 60 ratifications. As of March 1993
55 States had ratified /acceded to the LOSC. Australia has not ratified the LOSC, but has
applied and implemented many aspects of the legal regime which it embodies.

Since 1982 the LOSC has served to guide state practice in the whole range of law of the sea
matters. 133 States now have a 12 nautical mile territorial sea, 33 States have a 24 nautical

mile contiguous zone and 82 States claim an exclusive economic zone (EEZ)7

Maritime Zones Under International Law

Coastal regions represent, in a general sense, areas of decreasing coastal state jurisdiction,
from internal waters through territorial sea and contiguous zone to the exclusive
economic zone, as well as the underlying continental shelf.

Under the LOSC each coastal state is entitled a 12 nautical miles (nm) territorial sea, a con-
tiguous zone, an exclusive economic zone ("EEZ') and a continental shelf. Within these
zones the coastal state exercises specified rights and responsibilities.

Australia has adopted an incremental approach towards implementing these zones. The
200 nm Australian fishing zone (AFZ), which relies on EEZ jurisdiction, has been in place
since 1979. More recently Australia extended its territorial sea from 3 to 12 nm. Also
Australia has claimed a continental shelf since 1953. The decision by the Australian
Government in September 1991 to adopt the balance of the maritime zones as defined in
the LOSC has confirmed Australia's intention to fully exercise the maritime zone rights to
which it is entitled under international law.

The following section describes Australian practice with regard to these zones.

6 All four conventions are found in Australian Treaty Series 1963 No. 12.

7 Report of the United Nations Secretary General on the Law of the Sea, UN Doc. A/46/724, 5
Dec 1991, p.7.




(«

L Internal Waters and Ports

The Preamble and s. 10 of the Commonwealth Seas and Submerged Lands Act 1973 confirm
Australian sovereignty over internal waters. In addition, Australia signed the 1958
Geneva Convention on the Territorial Sea and the Contiguous Zone on 29 April 1958 and
ratified on 14 May 1963. Art. 1 of that Convention confirms coastal state sovereignty over,
inter alia, internal waters. This rule is repeated in Article 2 of the LOSC.

It is generally accepted as a principal of international law that coastal states may regulate
access to their ports in a manner which they see fit as an exercise of sovereignty in their in-

ternal waters, as long as such regulation is not discriminatory3.

II. The Territorial Sea and the Contiguous Zone

Under s. 6 of the Seas and Submerged Lands Act 1973 Australia exercises sovereignty over
the territorial sea and the seabed and the subsoil under it. Australia was one of the last
coastal states to extend its territorial sea to twelve nautical miles in accordance with
customary international law as reflected in Art. 3 LOSC. This reflects Australia's generally
cautious approach to implementation of its rights as a coastal state. The proclamation of
Australia's twelve nautical mile territorial sea pursuant to s. 7 of the Seas and Submerged
Lands Act 1973 took place on 9 November 1990.

Australia's territorial sea remains at three nautical miles around islands in the Torres
Strait north of the seabed jurisdiction line with Papua New Guinea, as provided for in Art.
3 of the 1978 Treaty between Australia and the Independent State of Papua New Guinea ’
concerning Sovereignty and Maritime Boundaries in the area between the two Countries,

including the area known as Torres Strait, and Related Matters (the Torres Strait Treaty).?

A contiguous zone is a declared zone of sea contiguous to and beyond the territorial sea in
which a coastal state has limited powers of enforcement of customs, fiscal, sanitary and
immigration laws. Under the LOSC countries are entitled to claim a 24 nautical mile
contiguous zone.

Since extension of the territorial sea to 12 nautical miles in November 1990 Australia has
not had a separate contiguous zone. However the Australian Government has decided to
extend the contiguous zone to 24 nautical miles, and legislation consistent with the Law of
the Sea Convention is being prepared. Adoption of a contiguous zone of this breadth
should assist in the enforcement of certain laws in the area between 12 and 24 nautical
miles from the coast. ‘

III. Exclusive economic zone

Australia is entitled to an EEZ the outer limit of which is 200 nm from the territorial sea
baselines. Within that area Australia is entitled to explore, exploit, conserve and manage
the living and non-living natural resources. It also has jurisdiction over offshore
installations, marine scientific research and the protection and preservation of the marine
environment.

Well over 80 countries have now established an EEZ. A smaller number of States,
including Australia, have established an exclusive fisheries zone, which is but one
element of an EEZ regime. Although Australia has not yet declared an exclusive
economic zone, Australia has asserted its rights and accepted its duties with regard to

8 see the Geneva Convention and Statute on the International Régime of Maritime Ports 1923.
Australia acceded to this Convention on 29 June 1925. United Kingdom Treaty Series 1925 No.
2 (Cmd. 2304).

9 ATS 1985 No. 4. The Torres Strait Treaty was signed on 18 December 1978 and entered into
force on 15 February 1985.
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living and non-living resources, the establishment and use of artificial islands,
installations and structures, marine scientific research and the protection and preservation
of the marine environment.

Formal establishment of an EEZ will underpin the EEZ rights which are already being
exercised by Australia The Australian Government decided in September 1991 to
establish an exclusive economic zone in accordance with Part V of the LOSC. Legislation
is being prepared.

IV. Continental shelf

The importance of the continental shelf centres around its extensive potential resources of
oil and gas and other minerals and its status as a source of biological diversity. The
coastal state has exclusive sovereign rights to explore and exploit these resources under
both the 1958 Geneva Convention on the Continental Shelf and the LOSC. Australian
legislation is currently linked to the 1958 Geneva Convention on the Continental Shelf
which sets the outer limit at a depth of 200 metres, or beyond that limit to a depth capable
of exploitation of the natural resources. While this definition has subsequently been
confined to the natural prolongation of the land territory it remains imprecise and unsuit-
able given developments in technology.

Under the more precise LOSC definition, the outer edge of the legal shelf is a minimum of
200 nautical miles from the territorial sea base-line. Beyond that point the shelf also
covers the continental margin (if any) to a point 350 nautical miles from the baseline or
100 nautical miles from the 2500 metre isobath, whichever is the greater. Adoption of the
1982 Convention definition of the shelf will enable Australia to claim, consistently with
international law, a larger total area of continental shelf than under the 1958 Convention.
However Australia would be obliged, within ten years after entry into force of the LOSC

~ for it, to permanently delineate the outer edge of its continental shelf

Australia has taken steps to delineate the outer limits of its continental shelf, as provided
for in paragraph 7 of Article 76 of the LOSC. Australia has conducted and continues to
conduct extensive surveys relating to the geomorphology of the Australian continental
shelf and continental margin. However prior to entry into force of the LOSC Australia
does not intend to carry out a formal delineation exercise in terms of paragraph 7 of
Article 76 of the Convention.

Protection and Preseﬁatidn of the Marine Environment under International
Law

The last few decades have seen the development of a series of legal mechanisms and
structures for the protection and preservation of the marine environment. A significant
step in this development was Principle 7 of the 1972 Stockholm Declaration on the Human
Environment, which enjoined States to take all possible steps to prevent pollution of the
seas by substances that are liable to create hazards to human health, to harm living
resources and marine life, to damage amenities or to interfere with other legitimate uses
of the sea. This principle was to prove influential in the development of a whole range of
legal mechanisms, from the global to the local level.

Global Conventions L

There exist a number of global conventions dealing with various aspects of the protection
and preservation of the marine environment. Some of these are described below. The most
significant single global instrument dealing with the marine environment is the 1982
United Nations Law of the Sea Convention.

The Law of the Sea Convention .
Principle 7 of the Stockholm Declaration played a significant role in the negotiations con-
cerning the marine environment at the Third United Nations Conference on the Law of
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the Sea, which commenced in 1973 and culminated in the opening for signature of the
LOSC in 1982. Thus Articles 192 and 194 of the LOSC describe the general obligations of
States to protect and preserve the marine environment in similar terms to those found in

the Stockholm Declaration.10

Although not yet in forcell the LOSC has served as a catalyst for a whole series of
international agreements of both a global and regional character for the protection and
preservation of the marine environment. It has also led to many States utilising domestic
legislation to implement environmental jurisdiction in their coastal areas along the lines
envisaged in the LOSC.

The LOSC represents the first attempt by the intentional community to create a
comprehensive global legal framework for the protection and preservation of the marine

~ environment. To this end it encompasses all aspects of the marine environment and all

sources of marine pollution.12 The word "framework" is important in this regard: the
LOSC does not go into great detail in setting specific standards for various forms of
marine pollution. Nor does it specify individual geographical areas in which special forms
of protection from pollution may be required (as is the case with regard to special areas
under the 1973 International Convention for the Prevention of Pollution from Ships and
its 1978 Protocol, generally known as MARPOL 73/78).

The LOSC does however identify certain categories of areas, rather than specific areas,
which may require higher standards of environmental protection. Thus Art. 194(5) places
an obligation upon States to take measures necessary to protect and preserve rare or
fragile ecosystems. Part IX of the LOSC identifies enclosed or semi-enclosed areas as
places where States shall endeavour to coordinate management and environmental

protection13, and Art. 234 recognises ice-covered sea areas as places where special
protective measures may be taken by the relevant coastal state (see below). In addition,
Art. 211(6)(a) provides for States to submit to the "appropriate international organisation”
(this is universally understood to be a reference to the IMO) for its approval proposals for
special mandatory measures in areas within their exclusive economic zones which require
extra protection from vessel-sourced pollution for recognised technical reasons in relation
to its oceanographical and ecological conditions, as well as its utilisation or the protection
of its resources and the particular character of its traffic.

The LOSC thus creates an overall structure for the protection and preservation of the
marine environment and a general obligation for States to implement and elaborate upon
this structure through both global conventions addressing particular forms of pollution
and regional agreements tailored to the requirements of discrete sea areas.

10 Art. 192: "States have the obligation to protect and preserve the marine environment."

Art. 194(1):"States shall take, individually or jointly as appropriate, all measures consistent
with this Convention that are necessary to prevent, reduce and control pollution of the marine
environment from any source, using for ‘this purpose the best practicable means at their
disposal and in accordance with their capabilities, and they shall endeavour to harmonize their
policies in this connection.” '

11 The Law of the Sea Convention will come into force 12 months after the 60th instrument of rat-
ification is deposited with the Secretary-General of the United Nations. As of March 1993 55
States had ratified the Convention.

12 For an overview of the current state of the marine environment see: Joint Group of Experts on
the Scientific Aspects of Marine Pollution (GESAMP), The State of the Marine Environment,
United Nations Environment Programme (UNEP), 1990.

13 Art. 123 Law of the Sea Convention.
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Other global conventions .
Global conventions have been negotiated for the regulation of pollution from shipping 14

and dumping1 as well as civil liability and compensation for pollution from vessels10

and seabed activities17 and intervention on the high seas in cases of emergency18. In

addition, global agreements on seaworthiness standards have an effect in reducing the

likelihood of pollution incidents.19 The two major areas where there are as yet no global
conventions which relate to and elaborate on the environmental protection requirements

of the LOSC are marine pollution from land-based sources20 and marine pollution from

or through the atmosphere21. The following describes global conventions of particular
importance for Australia with regard marine pollution prevention, reduction and control:
i) MARPOL 73/78

MARPOL 73/78 contains provisions for protecting the marine environment through
minimising operational and accidental discharge from ships of oil, noxious liquid
substances, harmful substances in packaged form, sewage and garbage. The details of
these provisions are contained in five annexes. MARPOL 73/78 also provides for port
States to inspect ships and enforce these provisions.

- Discharge standards

MARPOL 73/78 sets standards for operational discharges with the aim of preventing or
minimising such discharges. Thus under Annex I of MARPOL a vessel of more than 400
tonnes gross tonnage whose State of registry is a State Party to MARPOL is prohibited
from discharging oil or oily wastes into the sea unless the vessel is more than 12 nautical
miles from the land and the oil content of the effluent is less than 100 parts per million.22
For oil tankers the vessel must be at least 50 nautical miles from the nearest land and the
total oil content of discharges must not exceed 1/15 000th of the total cargo for existing

14 MARPOL 73/78. In addition, a convention on oil pollution preparedness and response
resulting from maritime incidents is being negotiated within the International Maritime
Organization (IMO)

15 The 1972 Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other
Matter (hereinafter referred to as the London Dumping Convention).

16 The 1969 International Convention on Civil Liability for Oil Pollution Damage and its 1976
Protocol, as well as the 1971 International Convention on the Establishment of an International
Fund for Compensation for Oil Pollution Damage.

17 The 1977 International Convention on Civil Liability for Oil Pollution Damage resulting from
the Exploration for and Exploitation of Submarine Mineral Resources.

18 The 1969 International Convention relating to Intervention on the High Seas in Cases of Oil
Pollution Casualties and its 1973 Protocol.

19 e.g. the International Convention for the Safefy of Life at Sea, 1974 and its Protocols of 1978
and 1988.

20 Arts. 207 and 213 of the Law of the Sea Convention. This gap has been addressed frequently in
the past, most recently in the context of the London Dumping Convention, but an international
consensus on the need for and the substance of a global convention regulating land-based
pollution has not arisen. ‘

21 Arts. 212 and 220 of the Law of the Sea Convention.
22 Regulation 9(1)(b) of Annex I of MARPOL 73/78.




tankers or 1/30 000th of the total cargo for new tankers.23 Analogous prohibitions exist
for the other categories of substances covered by Annexes II, III, IV and V of MARPOL.

- Special areas under MARPOL 73/78

MARPOL 73/78 has established in its Annexes I, Il and V the concept of "special areas” in
which special mandatory methods for the prevention of sea pollution may be employed
over and above those applying to sea areas in general. The definition of "special area”
under the three Annexes of MARPOL 73/78 mentioned above is uniform and quite broad:
these are areas in which oceanographic and ecological characteristics as well as vessel
traffic characteristics require special mandatory measures prevent marine pollution. This
definition predates the definition of areas requiring special protection contained in Art.
211(6)(a) of the LOSC (see above). It is also less detailed in its substantive and its pro-
cedural provisions than Art 211(6)(a).

Annex I of MARPOL 73/78 deals with oil pollution. Under this Annex the following areas
have been designated as special areas: the Mediterranean Sea, the Baltic Sea, the Black Sea,
the Red Sea, the Persian Gulf/Gulf of Oman, the Gulf of Aden and Antarctic waters below
60°S. Under Annex II, dealing with noxious liquid substances in bulk, the Baltic Sea and
the Black Sea have been designated special areas. Annex V deals with garbage, and thus
far the Mediterranean Sea, the Baltic Sea, the Black Sea, the Red Sea, and the Persian

Gulf/Gulf of Oman have been declared special areas in this context.24

The standards for prevention, reduction and control of vessel-sourced pollution are more
stringent in special areas than in other sea areas. Under Annex I, all discharges of oil or
oily mixtures from oil tankers and ships of 400 tons gross tonnage and above are
prohibited in special areas, and such discharges from ships of less than 400 tons gross
tonnage are strictly limited.2> Under Annex II, concentrations of substances which may be
discharged in special areas are lower than for other sea areas.26 Under Annex V,
discharges of certain categories of garbage are prohibited in special areas, whereas other
categories of garbage must be discharged further from the nearest land than is the case in
other sea areas.

- MARPOL Provisions for the Great Barrier Reef

The outer edge of the Great Barrier Reef has been defined as "nearest land" for the pur-
poses of Annexes I, II, IV and V of MARPOL 73/7827. This definition has the practical
effect of prohibiting most forms of vessel-sourced discharges within the Great Barrier Reef

area, thereby affording this area a degree of protection analogous to that available under
the special areas provisions of MARPOL 73/78.

i)  The 1974 International Convention for the Safety of Life at Sea (SOLAS)

Through SOLAS the International Maritime Organisation has been given the task of
identifying Areas to be Avoided in which there exist navigational hazards or where it is
exceptionally important to avoid casualties. The IMO may identify classes of ships which

23 Regulation 9(1)(a) of Annex I of MARPOL 73/78.

24 Othér areas currently being considered for désignation as special areas under MARPOL 73/78
are the Gulf of Mexico and the Caribbean Sea.

25 Regulation 10(2) of Annex I of MARPOL 73/78.
26 Regulations 5(8) and 5(9) of Annex I of MARPOL 73/78.

27 Regulation 1(9) of Annex I; Regulation 1(4) of Annex II; Regulation 1(5) of Annex IV;
Regulation 1(2) of Annex V. _

139




should not transit such areas on the basis of its General Provisions on Ships" Routeing.
There currently exist 16 such Areas to be Avoided.28 :

iii)  The 1972 Convention Concerning the Protectlon of the World Cultural and Natural
Heritage

This convention has the aim of establishing an inventory of properties of outstanding uni-
versal value which deserve particular protection. Marine areas which fulfil the criteria
laid out in Art. 1 (dealing with cultural property) and/or Art. 2 (dealing with natural
property) of the convention may be included in the list. 29 Criteria for inclusion of natural
heritage properties in the World Heritage List under Art. 2 are as follows: ‘

outstanding examples representing the major stages of the earth's history; or
outstanding examples representing significant ongoing geological processes,
biological evolution and man's interaction with his natural environment; or
areas containing unique, rare or superlative natural phenomena or features or
areas of exceptional natural beauty; or

' habitats where populations of rare or endangered species of plants and animals
still survive.

in addition, all such areas should display integrity, i.e., they should be of a sufficient size
to represent all aspects of the system represented.

UNESCO has developed operational guidelines for the implementation of the World

Heritage Convention30 which share some characteristics with the guidelines for the
identification of particularly sensitive areas developed within the IMO.

iv) 1969 International Convention relating to Intervention on the High Seas in Cases of
Oil Pollution Casualties and its 1973 Protocol

Accidental discharges of oil or other pollutants from vessels can cause major negative
effects on the marine environment. It is obvious that the coastal state should have some
rights to intervene to protect its interests in the event of such accidents. In the wake of the "
Torrey Canyon disaster in 1967 the 1969 International Convention relating to Intervention on
the High Seas in Cases of Oil Pollution Casualties (the Intervention Convention) was
negotiated and adopted. This Convention attempted to clarify the rights of the coastal
state. In 1973 the Protocol relating to Intervention on the High Seas in Cases of Pollution by
Substances other than Oil was adopted. This Protocol applies to substances liable to create
hazards to human health, to harm living resources and marine life, to damage amenities
or to interfere with other legitimate uses of the sea, including substances contained in a
list annexed to the Protocol.

Australia signed the Intervention Convention in 1970, and adopted the 1973 Protocol in
1981. The implementing legislation is discussed at E.Il below.

V) 1969 International Convention on Civil Liability for Oil Pollution Damage and its
1976 and 1984 Protocols

28 These include areas located within the following regions: the Rochebonne Shelf (France); Cape
Terpeniya (USSR); Nantucket Shoals (USA); Northwest Hawaiian Islands (USA); Great Barrier
Reef (Australia); Bermuda Islands; Smalls Lighthouse /Grassholme Island (UK).

29 See the description of the Great Barrier Reef below.

30 UNESCO document WHC/2/Revised, December 1988.
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Article 235 of the LOSC provides that:

1. States are responsible for the fulfilment of their international obligations
concerning the protection and preservation of the marine environment.
They shall be liable in accordance with international law.

2. States shall ensure that recourse is available in accordance with their legal
systems for prompt and adequate compensation or other relief in respect of
damage caused by pollution of the marine environment by natural or
juridical persons under their jurisdiction.

3. With the objective of assuring prompt and adequate compensation in
respect of all damage caused by pollution of the marine environment, States
shall cooperate in the implementation of existing international law and the
further development of international law relating to responsibility and
liability for assessment of and compensation for damage and the settlement
of related disputes, as well as, where appropriate, development of criteria
and procedures for payment of adequate compensation, such as compul
sory insurance or compensation funds.

Australia has generally taken a strong position in favour of State responsibility and strict
liability in cases where vessels under the jurisdiction and control of a State have caused
damage to other States or to areas beyond national jurisdiction, supporting the
establishment of compulsory international funds to ensure adequate compensation for .
pollution damage.

Article 235(3) LOSC may be seen as reflecting in part the development of the 1969
International Convention on Civil Liability for Oil Pollution Damage and its 1976 and 1984

Protocols (the CLC Convention). Under the CLC Convention strict liability is imposed on

a shipowner for damages resulting from oil pollution in the territory and the territorial
sea of a State. However in 1969 there was no international consensus in favour of
extending a system of liability beyond the limits of the territorial sea. The 1976 and 1984
international conferences under the auspices of the IMO amended the CLC to ensure that
the amount of compensation available kept pace with the size of payouts necessary.

The Commonwealth passed legislation in 1981 implementing the CLC Convention for
Australia. Australia has not yet ratified the International Convention on the Establishment of
an International Fund for Compensation for Oil Pollution Damage 1971 (the Fund Convention),
which was intended to supplement the CLC Convention.

The major argument which led to Australia's not ratifying the Fund Convention when the
issue was last raised in 1984 was based on the concern that Australia, as a low-risk
country, would in effect be subsidising high-risk countries through its contributions to the
Fund. However subsequent developments with regard to the existing private industry
arrangements under the voluntary TOVALOP31 and CRISTAL32 schemes mean that
previous financial arguments against ratification are no longer as relevant as they may
previously have been. Members of the TOVALOP and CRISTAL schemes may now be
reimbursed for contributions to the IOPC Fund, thereby making the net cost of Australian
participation in the Fund negligible. In addition, the Exxon Valdez disaster has again
shown the need for considerable financial resources to be quickly available in the event of
a major oil spill. o

31 The Tanker Owners' Voluntary Agreement concerning Liability for Oil Pollution, concluded 7
January 1969, reprinted in International Legal Materials 497 (1969).

32 The Contract regarding an Interim Supplement to Tanker Liability for Oil Pollution, concluded
14 January 1971, reprinted in International Legal Materials 137 (1971).
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Heightened awareness of the need to protect and conserve the marine environment,
particularly with respect to the Great Barrier Reef, has lent weight to the case for
ratification of the Fund Convention. The support of the Australian Transport Advisory
Council and the Australian oil industry for ratification of the Fund Convention is another
significant factor in favour of ratification.

At the same time, there are difficulties with the Fund Convention which the IMO'is
attempting to address. Of particular concern is the fact that the United States, the world's
biggest importer of oil, has rejected both the CLC and Fund Conventions through passing
its 1990 Oil Pollution Act. This Act provides for strict and (theoretically) unlimited
liability for pollution damage, including damage to the resources and amenities of the
marine environment which do not have a direct economic value.

The U.S. approach would appear to be incompatible with the current CLC convention
approach, which defines "pollution damage" in its Article 1 as

"... loss or damage caused outside the ship carrying oil by contamination resulting
from the escape or discharge of oil from the ship, wherever such escape or
discharge may occur, and includes the costs of preventive measures and further
loss or damage caused by preventive measures”

The IOPC Fund Convention adopts the same definition by referring in its Article 1(2) to
the CLC definition of pollution damage.

The definition is unclear as to precisely what kinds of loss or damage are to be covered
and therefore are capable of redress under the CLC or IOPC Fund conventions. The
watershed Trail Smelter arbitration determined in 1949 that pollution damages can only be
claimed for "tangible injury translatable into provable monetary damages".33 On this
basis, damage to the environment which is not directly quantifiable in monetary terms
would not be subject to compensation. It is difficult to ascertain the extent to which this
principle has been followed under the CLC, as the results of settlements under the CLC
are not generally published, being usually determined out of court by the P&I clubs (the
shipowners' insurers). For this reason the bulk of public documentation relating to the
question of the definition of pollution damage has arisen out of the practice of the IOPC ,
Fund.

The issue of the applicability of an abstract formula for the calculation of damages (i.e.,
allowing for possible damage to the environment per se, independent of directly
quantifiable economic damage) was considered by the Fund in the case of the Soviet oil
tariker Antonio Gramsci in 1980. In a resolution of the IOPC Fund Assembly from that year
it stated that assessment of compensation for-oil pollution damage was not to be carried
out on the basis of abstract theories but rather on the basis of quantifiable economic

loss.34

In addition, the fact that both the CLC Convention and the IOPC Fund Convention
provide limits on payouts makes them incompatible with the U.S. legislation's unlimited
liability provisions. Further negotiations are being carried out to attempt to reconcile the
U.S. position with that of other states in order to achieve a widely accepted international
system of compensation for oil pollution damage.

33 Decision of the U.S./Canadian arbitral tribunal of 11 March 1941 in the Trail Smelter case,
RIAA III, p. 1965.

34 See Redgewell, C., Compensation for oil pollution damage, in Marine Policy, Volume 12 Number 2,
March 1992, pp. 91-92.
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vi). 1972 Convention on the Prevention of Marine Pollution by Dumping of Wastes
and Other Matter (London Convention)3° :

Dumping of wastes at sea was one of the first areas of marine pollution to be the subject of
a global international convention, preceded only by those conventions dealing with oil
pollution. The London Convention entered into force in 1975, having been signed by
Australia in 1973. For reference to Australian legislation implementing the London
Convention see E.IV below..

Dumping is defined under Article 1(5>(a) of the LOSC as any deliberate disposal of wastes
or other matter from vessels, aircraft, platforms or other man-made structures at sea, as

~well as any deliberate disposal of vessels, aircraft, platforms or other man-made

structures at sea. However in general dumping does not include the disposal of wastes or
other matter incidental to, or derived from the normal operations of vessels, aircraft,
platforms or other structures at sea. Besides regulating most forms of dumping, the
London Convention bans the dumping of high-level radioactive waste, although the

dumping of low-level radioactive waste is permissible.36

At the time of negotiation of the London Convention there was no agreement among
States as to the extent of coastal state jurisdiction over dumping activities in its exclusive
economic zone or on its continental shelf. Negotiations at UNCLOS III however
confirmed that coastal states did have jurisdiction over such dumping activities. Thus
Article 216(1) LOSC provides that: .

1.. Laws and regulations adopted in accordance with this Convention and applicable
international rules and standards established through competent international
organisations or diplomatic conference for the prevention, reduction and control of
pollution of the marine environment by dumping shall be enforced: :

(@) by the coastal state with regard to dumping within its territorial sea or its
exclusive economic zone or onto its continental shelf;

“(b) Dby the flag State with regard to vessels flying its flag or vessels or aircraft of its
registry; '

(c) by any State with regard to acts of loading of wastes or other matter occurring
within its territory or at its off-shore terminals.

At the 13th consultative meeting of the London Convention, held in 1990, a consensus
resolution was passed agreeing to the global cessation of sea dumping of industrial waste
by 31 December 1995. Australia supported the achievement of consensus on this issue.
Although not binding at international law, the resolution imposes a strong moral and
political obligation upon all States Parties to the London Convention to cease sea
dumping of industrial waste by 31 December 1995 at the latest.

At the 15th consultative meeting of the London Convention, held in 1992, it was agreed to
commence consideration of amendments to the London Convention. One of the major

35 Until late 1992 the London Convention was known as the London Dumping Convention. In

view of the general trend of negotiations away from the regulation of dumping at sea to its

. cessation wherever possible, it was felt appropriate by the States Parties to the Convention
to amend its name to remove the reference to "dumping" from its common title.

.36 There is currently a moratorium on the sea dumping of low-level radioactive waste, pending

the outcome of investigations being carried out by the Intergovernmental Panel of Experts on
Radioactive Waste Disposal at Sea (IGPRAD).
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aims will be to transform the current non-binding resolution on the dumping of industrial
wastes into a black-letter international legal obligation. '

vii)  The 1989 Basel Convention on the Control of Transboundary Movements and
Disposal of Hazardous Wastes

The management, transport and disposal of hazardous wastes has become a matter of
increasing concern in recent years. Increasing regulation of hazardous wastes in
industrialised countries has made the management of these wastes more and more
difficult and expensive. This has led to a movement of hazardous wastes, both with and
without the consent of relevant authorities, from industrialised countries to developing
countries with less stringent environmental regulation of such wastes. The growth in this
flow of potentially lethal substances from developed to developing countries was one of
the major reasons for the adoption of the 1989 Basel Convention on the Control of

Transboundary Movements and Disposal of Hazardous Wastes (Basel Convention).37

The Basel Convention, by requiring importing countries to provide adequate facilities for
the adequate storage of hazardous wastes, has reduced significantly the likelihood of the
export of such wastes to developing countries.

Although the Basel Convention regulates all means of transporting hazardous wastes
from one country to another, sea transport is of particular concern, as it may involve the
added risk of contamination and infiltration of the marine environment.

Australia ratified the Basel Convention in 1992. Australia was the twentieth country to do
so, thereby bringing the Convention into force. For a discussion of Australian
implementing legislation see E.V below.

- Regional Conventions
There currently exist some thirty-nine regional conventions, protocols and agreements for

the protection and preservation of the marine environment.38 It would be beyond the
scope of this paper to elaborate on each of these instruments. It is rather intended to
provide an overview of the two major groups of regional agreements:3? those dealing
with the North Atlantic and the North Sea, and those created in the context of the United
Nations Environment Programme (UNEP) Regional Seas Programme. The 1974
Convention on the Protection of the Marine Environment of the Baltic Sea Area or
Helsinki Convention is important in this regard. This convention provided an impetus
towards the development of the UNEP Regional Seas Programme.

The North Atlantic and the North Sea |
It was in the North Atlantic and the North Sea that the first large-scale multilateral initia- |
tives aimed at regional cooperation for the protection and preservation of the marine

environment were commenced. These conventions concerned specific forms of marine

pollution, rather than attempting to embrace all such forms in one agreement. ‘

37 Reproduced in 28 International Legal Materials, Number 3, May 1989, pp. 657-686. |
38 United Nations Office for Ocean Affairs and the Law of the Sea, The Law of the Sea: Protection

and Preservation of the Marine Environment: Repertory of International Agreements Relating to

Sections 5 and 6 of Part XII of the United Nations Convention on the Law of the Sea, United Nations,

New York, 1990, pp. 72-75; United Nations Office for Ocean Affairs and the Law of the Sea,

Law of the Sea Bulletin (No. 15 May 1990), United Nations, New York, 1990, pp. 41-53.

39 See A. E. Boyle, Regional Pollution Agreements‘qnd' the Law of the Sea Convention, in W. E. Butler
(ed.), The Law -of the Sea and International Shipping: Anglo-Soviet Post-UNCLOS Per-
spectives, Oceana Publications, New York/London/Rome, 1985, pp. 315-354, at 318.
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A milestone in the development of multilateral regional agreements for the protection of
the marine environment was the 1969 Agreement for Co-operation in Dealing with
Pollution of the North Sea by Oil (the Bonn Agreement). The area of coverage was the
North Sea and the English Channel, and it was functionally limited to oil pollution issues.
This Agreement was superseded on 1 September 1989 by the entry into force of the 1983
Agreement for Co-operation in Dealing with Pollution of the North Sea by Oil and Other
Harmful Substances, thereby broadening the functional range of the Agreement
considerably.40 In 1972 the Convention for the Prevention of Marine Pollution by
Dumping by Ships and Aircraft (the Oslo Convention) was negotiated. It covers the North
Sea, the eastern North Atlantic, and an area bounded by Greenland, the Azores and Franz
Josef Land.41 In the same year the Convention for the Prevention of Marine Pollution
from Land-Based Sources (the Paris Convention) came into existence, covering the same
area as that of the Oslo Convention. A further element in this group of regional
agreements was the 1979 Convention on Long-Range Transboundary Air Pollution. Most
European states are parties to this convention, as are the USA and Canada.

Thus all major forms of marine pollution have been addressed in the North Sea and North
Atlantic region through an incremental process involving the development of individual
conventions for various kinds of marine pollution.

The Helsinki Convention _

The first regional agreement which attempted to comprehensively address the problem of
marine pollution, rather than relying on individual agreements for various forms of pollu-
tion, was the 1974 Convention on the Protection of the Marine Environment of the Baltic
Sea Area (the Helsinki Convention). This convention influenced the form of the later
UNEP regional seas conventions. It also provided a basis for negotiations at the Third UN

Conference on the Law of the Sea.42

The UNEP Regional Seas Programme

The UNEP Regional Seas Programmie confirmed a trend set by the Helsinki Convention
through fostering regional agreements aimed at regulating all forms of marine pollution
along the lines envisaged in Part XII of the LOSC.

This Programme commenced in 1974 and now includes conventions covering the
Mediterranean,43 the Persian Gulf and the Gulf of Oman,#4 the Caribbean,4 the African

40 The Agreement does not define in detail the kinds of substances covered. It rather applies

"whenever the presence or prospective presence of oil or other harmful substances
polluting or threatening to pollute the sea ... presents a grave and imminent danger to
the coast or related interests of one or more Contracting Parties."

41 ibid., p. 319.

42 ibid., p. 320.

43 Convention for the Protection of the Mediterranean against Pollution 1976 (Barcelona Con-
vention).

44 Kuwait Regional Convention for Co-operation on the Protection of the Marine Environment
from Pollution (Kuwait Convention).

45 Convention for the Protection and Devé_lo?ment of the Marine Environment of the Wider
Caribbean Region 1983 (Cartagena Convention). :
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West Coast, 46 the South-East Pacific, 47 the Red Sea and Gulf of Ader\,48 the East African
reg10n49 and the South Pacific.50

All conventions created under the UNEP Regional Seas Programme follow a similar
format. The conventions themselves contain general obligations with regard to protection
and preservation of the marine environment,°! whilst detailed provisions relating to these
obligations are elaborated in separate protocols. Such protocols can provide for the
establishment of protected areas.52

The UNEP Regional Seas Programme has played a significant role in transforming many
of the environmental provisions of the LOSC, including those referring to
environmentally sensitive areas, into norms of conventional international law which are

binding upon the parties to these conventions.53

Implementation of international marine environment protection norms in
Australia: The significance of the Offshore Constitutional Settlement

Origins

Th(teg development during UNCLOS III of new international rules relating to the offshore
jurisdiction of coastal states raised significant issues in a number of federal states, such as
Australia, the United States and Canada, as to the appropriate division of responsibilities
in the offshore area.

A 1971 report of the Senate Select Committee on Offshore Petroleum Resources
determined that it was in Australia's interest to resolve the relative extent of State and
Commonwealth authority in the seabed of the territorial sea and on the continental shelf.

The Seas and Submerged Lands Act 1973

46 Convention for Co-operation in the Protection and Development of the Marine and Coastal
Environment of the West and Central African Region 1981 (Abidjan Convention)

47 Convention for the Protection of the Marme Environment and Coastal Areas of the South-East
Pacific 1981 (Lima Convention).

48 Regional Convention for the Conservation of the Red Sea and the Gulf of Aden Environment
1982 (Jeddah Convention).

49 Convention for the Protection, Management énd Development of the Marine and Coastal
Environment of the Eastern African Region 1985 (Nairobi Convention).

50 Convention for the Protection and Development of the Natural Resources and Environment of
the South Pacific Region 1986 (Noumea Convention) which has recently come into force.

51 These general obligations are drawn directly from the Law of the Sea Convention.

52 See e.g. the 1985 Protocol Concerning Protected Areas and Wild Fauna and Flora in the Eastern
African Region. Analogous protocols have been created in the context of the Barcelona and
Cartagena conventions. In addition, Art. 14 of the Noumea Convention provides for the
establishment of protected areas.

53 An example of this process is Art. 8 of the Noumea Convention, which reconfirms the duty
under Art. 208 of the Law of the Sea Convention for States to adopt laws and regulations to
prevent, reduce and control pollution of the marine environment relating to seabed activities.
There currently exist no global international conventions pursuant to this duty.




The next phase commenced with the passage of the Seas and Submerged Lands Act 1973. In

1975 the High Court upheld®? the Commonwealth's assertion of sovereign rights on the
part of the Crown in right of the Commonwealth, as against the States, over:

the contmental shelf:

the territorial sea;

internal waters outside State limits as at 1901; and

the seabed beneath the territorial sea and internal waters outside State limits as at
1901.

This decision had the effect of confirming that, for most purposes, Commonwealth
sovereignty extends up to the low-water mark. However, the decision in New South Wales
v. Commonwealth did not mean that States have no power to regulate offshore activities.

The subsequent ruling of the High Court in Pearce v. Florenca 9upheld the application of
State fisheries laws in the territorial sea.

Emergence of the Offshore Constztutzonal Settlement

Subsequent discussions were held between the Commonwealth and the States with a
view to producing a solution acceptable for the Commonwealth and all States. This
solution, known as the Offshore Constitutional Settlement (OCS), was reached in 1979,
although the complete implementation of the Settlement has not yet been achieved.

Under the OCS the Commonwealth Parliament passed legislation, based on section 51
(xxxviii) of the Constitution, to give each State the same powers with respect to the
adjacent territorial sea (including the seabed) as it would have if the waters were within
the limits of the State. '

The proclamation of the Coastal Waters (State Title) Act 1980, the Coastal Waters (State
Powers) Act 1980, the Coastal Waters (Northern Territory Title) Act 1980 and the Coastal
Waters (Northern Territory Powers) Act 1980 occurred in early 1983. Through this
proclamation the Commonwealth vested title in and legislative power over the three
nautical mile territorial sea in the States and the Northern Territory. Whilst this
legislation does not preclude the Commonwealth from legislating with respect to the 3
nautical mile territorial sea, it does mean that many provisions of Commonwealth
legislation implementing the international agreements referred to above may be replaced
or supplemented by State leglslatlon

These Acts include savings provisions to safeguard existing State extra-territorial powers
in the offshore area and to ensure that laws of the Commonwealth applying in the
territorial sea prevail over any inconsistent State law as provided for under section 109 of

the Constitution.

Ship-Sourced Marine Pollution Under The OCS

The initial division of responsibilities between the Commonwealth and the States in the
field of ship-sourced marine pollution came about in 1960 when the 1954 International
Convention for the Prevention of Pollution of the Sea by Oil (OILPOL) entered into force for
Australia. Effect was given to OILPOL by the enactment of Commonwealth legislation
which applied to Australian ships outside the territorial sea, and similar legislation passed
by the States which applied to all ships within the territorial sea.

It was also agreed that the Commonwealth would prepare legislation implementing the
provisions of the International Conventions relating to Intervention on the High Seas in

54 New South Wales v. Commonwealth (1976) 135 CLR 337
55 (1976) 135 CLR 507
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cases of Oil Pollution Casualties, 1969, and Civil Liability for Oil Pollution Damage, 1969
(see above, B.Lb.ii and iii). In implementing the latter Convention, a saving clause was
inserted allowing States to legislate to implement certain aspects of the Convention if they
wish to do so.

Commonwealth And State Legislation Implementing Global Conventions

Protection of the Sea (Prevention of Pollution from Ships) Act 1983

Commonwealth legislation implementing the 1973 International Convention for the
Prevention of Pollution from Ships and its 1978 Protocol (MARPOL 73/78) was passed in
1983, and came into force for Australia in October 1987. The legislation initially gave
effect to the mandatory AnnexesI and II of MARPOL 73/78, dealing with oil and noxious
liquid substances carried in bulk respectively. Annex V (dealing with discharges of
garbage) entered into force for Australia in November 1990.

The Protection of the Sea (Prevention of Pollution from Ships) Act 1983 contains, consistent
with the OCS (see E.IV above), a saving provision in s. 5(2) whereby the States may
legislate to implement MARPOL 73/78. Thus far several States have taken this
opportunity:

Victoria: -Pollution of Waters by Oil and Noxious Substances Act 1987 (Part of Annex

I, Annex V of MARPOL);

NSW: Marine Pollution Act 1987 (Annexes I and II of MARPOL);

South Australia: Pollution of Waters by Oil and Noxious Substances Act 1987
(Annexes I and II of MARPOL); and

Tasmania: Pollution of Waters by Oil and Noxious Substances Act 1987 (Annexes I and
II of MARPOL).

Western Australia has passed an Act implementing Annexes I and II of MARPOL, but it is
yet to be proclaimed. A corresponding Queensland Act is being drafted.

Protection of the Sea (Powers of Intervention) Act 1981

The Protection of the Sea (Powers of Intervention) Act 1981 relies on the 1969 International
Convention relating to Intervention on the High Seas in Cases of Oil Pollution Casualties
and its 1973 Protocol with regard to exercise of coastal state jurisdiction on the High Seas.
At the same time the Act provides for a power of intervention in internal waters and in
the territorial sea based on customary international law, as long as the degree of
intervention is proportional to the incident.

Section 5 of the Act provides that the Act is not in derogation of any State or Territory law.
Some States exercise intervention powers as provided for under section 5 of the Act,
chiefly in relation to smaller spills in internal waters and within three nautical miles of the
territorial sea baselines. Such provisions are found in the following State acts:

. NSW: Marine Pollution Act 1987;

. Victoria: Marine Act 1988;

. Queensland: Pollution of Waters by Oil Act 1973; and

. South Australia: Pollution of Waters by Oil and Noxious Substances Act 1987.
Protection of the Sea (Civil Liability) Act 1981
Passage of this Act enabled Australia to ratify the 1969 International Convention on
Civility for Oil Pollution Damage and its 1976 Protocol (CLC) in 1983. The Act
commenced in 1984. In June 1988 amendments to the Act implementing the 1984 Protocol
to the CLC were proclaimed, but the Protocol has not yet entered into force
internationally.




The Act provides for mandatory insurance for all oil tankers entering Australian ports,
building upon the voluntary TOVALOP and CRISTAL schemes (see B.Lb.iii above).. In -
addition, the Act provides for recovery by the Commonwealth of costs it may 1ncur in oil
spill clean up operations or for prophylactic measures to prevent a spill.

Section 7(1) of the Act provides for roll-back of the provisions of the Act to the extent that

-State or Northern Territory laws apply the provisions of the CLC in relation to a particular
ship.- Thus far no States have expressly enacted such legislation, although section 51 of
the NSW Marine Pollution Act 1987 appears to apply terms similar to the provisions of the
CLC in relation to the recovery of civil damages.

Environment Protection (Sea Dumping) Act 1981
The Act implements the 1972 Convention on the Prevention of Marine Pollution by Dumpzng of
Wastes and Other Matter (the London Convention). Section 9 of the Act is a roll-back clause
' pursuant to the Offshore Constitutional Settlement enabling State or Territory legislation
to give effect to the London Convention within the coastal waters of the State or Territory.

Thus far dhly Tasmania has enacted roll-back iegislatioﬁ, i.e.the Environment Protection
(Sea Dumping) Act 1987. This is to be expected, as the only permitted dumping operation
-coming under the Eurwew of the London Convention is in Tasmania. It is an operation .

dumpmg jarosite. -

Hazardous Waste (Regulation of Exports and Imports) Act 1989
This ‘Act implements the 1989 Basel Convention on the Control of Transboundary
Movements and Disposal of Hazardous Wastes.

Section 17 (1)(b)(ii) of the Act appears to place a stricter burden upon an applicant for a
permit to export hazardous waste than required under the Basel Convention. Section 17
(1)(b)(ii) appears to require the consent of a coastal state for transit through the territorial
sea of a vessel carrying hazardous waste which is the subject of a permit. It is not -
expressly stated in the Basel Convention, and is strongly disputed by many states that
such consent should be requlred

A Marine Area Of Great Env1ronmental Significance: The Great Barrier Reef
The Great Barrier Reef off the North-East coast of Australia has long been recognised as
one of the most environmentally significant areas in the world. It is the largest coral reef
system in existence, stretching for almost two thousand kilometres. It is recognised as
being the greatest known marine repository of blodlver51ty

Recognition of the unique value of the Great Barrier Reef has led to a whole range of
measures being taken under both international and domestic law to increase the level of |
protectlon afforded the Great Barrier Reef.

International Measures

In 1981 the Great Barrier Reef was inscribed on the UNESCO World Heritage List estab-
lished pursuant to the Convention concerning the Protection of the World Cultural and -
Natural Heritage: It is arguably the most significant marine area to have been inscribed on
the List.

Discharges of most marine pbllutants within the Great Barrier Reef have been prohibited
through specific provisions in Annexes I, II,.IV and V of MARPOL 73/78 (see above).

56 Jarosite is a waste material from the smelting of zinc. It contains significant quantities of zinc,
cadmium, lead, iron, mercury, arsenic and copper.
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An area to be avoided by all ships in excess of 500 tonnes gross tonnage has been estab-
» lished in the Mackay/Capricorn section of the Great Barrier Reef under the 1974
International Convention for the Safety of Life at Sea (SOLAS).

In November 1987 the Assembly of the IMO passed Resolution A.619(15), which recom-
mended that all loaded oil tankers and chemical carriers and all vessels over 100 meters in
length, regardless of cargo, should carry a pilot when navigating in the northern part of
the Great Barrier Reef.

Domestic Legislation
The cornerstone of domestic legal measures aimed at ensuring the environmental
integrity of the Great Barrier Reef is the Great Barrier Reef Marine Park Act 1975, which

established the 344 000 km? Great Barrier Reef Marine Park as well as an organisation (the
Great Barrier Reef Marine Park Authority) responsible for creating and implementing
management plans for the Great Barrier Reef. The Marine Park Authority has been
granted extensive powers to manage and protect the Great Barrier Reef environment.

Unlike terrestrial national parks, the Great Barrier Reef Marine Park is characterised by
multiple-use. Thus areas are zoned in accordance with their environmental sensitivity and
the degree of permissible human activity regulated accordingly. The zoning plans are
reviewed at regular intervals.

created. These are:

Preservation zones and Scientific Research zones, which are analogous to IUCN
Category 1 (Scientific Reserve/Strict Nature Reserve). The only permissible human
activity in these zones is scientific research, for which express approval from the
Great Barrier Reef Marine Park Authority is required. Only a relatively small part
of the Great Barrier Reef Marine Park has been designated as Preservation zone or

‘ Scientific Research Zone;

Three kinds of Marine National Park zones, which are analogous to TUCN

There are three primary categories of zones in the zoning plans which have thus far been

Category II (National Park). Permissible human activities in these zones are of a

scientific, educational and recreational nature;

Two kinds of General Use Zones, which are analogous to IUCN Categories IV

| (Managed Nature Reserve) and VI (Resource Reserve). Management in these zones

is directed towards maintaining sustainable use of the living resources of the Great
Barrier Reef. Most forms of commercial and recreational fishing are permissible.

| The Act applies to the area of the Park itself, which includes internal waters (but not those
‘ which were within the limits of Queensland on 1 January 1901), territorial sea and
Australian Fishing Zone, as well as the seabed and the subsoil below it, subject to

Australia's international obligations.57

Under s. 38 of the Act there shall be no operations for the recovery of minerals in the
Marine Park, although such operations may be carried out for research purposes (s. 38(3)).

Multilateralism Versus Unilateralism: Two Case Studies

As noted above, international cooperation is an essential component of coastal state
regulations for the protection and preservation of the marine environment. Without the
support, or at least the acquiescence, of the international community, coastal state
legislation is at best opposable only against those vessels registered in the coastal state.

57 s. 3(1), 5.65(2)) of the Great Barrier Marine Park Act 1975.




‘The following two case studies illustrate the advantages inherent in the multilateral
- approach. In the first study, Canada attempted unilateral assertion of jurisdiction over its
Arctic waters in the early 1970s. Despite the obvious merit of many of the Canadian
proposals, the attempt met with widespread rejection until the Canadians adopted the
multilateral approach through the vehicle of UNCLOS III, several years later.

In the second study, Australia introduced a scheme for compulsory pilotage in the inner
route of the Great Barrier Reef in 1991. By employing the multilateral vehicle of the IMO,
Australia was able to assert this new form of jurisdiction within one year of commencing
its IMO strategy, and has experienced no dissent from other States. s '

The second case study also highlights the important fact that much regulation of
international shipping is carried out under the auspices of the IMO without the
negotiation of international agreements which are directly binding upon the IMO member
states.. Under Article 15(j) of the IMO Convention, resolutions of the IMO can be no more
than recommendatory in nature. Nonetheless, these resolutions can have a significant
effect upon the development of international law as it relates to shipping and shipowners.
Shipowners can find themselves bound by domestic legislation enacted pursuant to -
international understandings built upon resolutions which are not binding upon the states
enacting the legislation or acquiescing in the application of such legislation.

The Canadian Arctic Waters Pollution Prevention Act 1970

The need for a multilateral approach to marine environmental protection was underlined
by the events of the early 1970's relating to the Arctic waters of Canada. Although
Canada attempted to impose through unilateral means a regime of coastal state control
beyond that currently existing, it was not until emergence of an agreed text in the LOSC
that this regime was given any kind of underpinning in international law such as to make
it opposable against non-Canadian vessels. SN L :

In 1969 the US tanker Manhattan became the first large commercial vessel to successfully
navigate the icy North-West Passage off the northern Canadian and Alaskan coast. This
was to have significant repercussions for the development of international law as it relates
to protection and preservation of the marine environment and its relation to security.

The voyage of the Manhattan focussed attention on the possibility of significant oil and gas
tanker traffic through the North-West Passage. The passage by the Manhattan was

- doubtless a significant navigational feat, but it was not without its dangers in the longer
term. Canada was alarmed at this prospect and the possible environmental consequences
of an oil or noxious chemical spill in these waters. In such areas it takes a very long time
for crude oil to be broken down due to the low density of the micro-organisms which
ingest the oil. This was demonstrated by the recent Exxon Valdez disaster. Canada
therefore passed comprehensive legislation to control shipping in the North-West
Passage. This generated great international controversy and a range of protests,
particularly from the United States.

The Canadian Arctic Waters Pollution Prevention Act 1970,98 provided for the creation of
"shipping safety control zones" with a breadth of 100 nautical miles off the Canadian
Arctic coastline. In addition, Section 12(1) of the Act provided for regulations to be made
prohibiting any ship of a specified class or classes from navigating within any shipping
safety control zone specified therein unless certain criteria were fulfilled, such as taking
on a pilot, etc. The Act also provides for Governor in Council may make regulations .
applicable to ships of any class or classes absolute liability on the part of shipowners and
cargo owners for deposit of waste. Certain standards of construction, navigational aids,
manning and i¢ebreaker assistance are also included. Foreign public ships may be

58 Text reprinted in ILM 9 (1970).
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exempted if they meet substantially equivalent standards. Under certain circumstances

pollution prevention officers may board a ship and even seize the ship and its cargo. Such

powers have not been exercised thus far. However the new Canadian Act was without

precedent in its unilateral assertion of jurisdiction for the purposes of securing greater
environmental security.

One of the arguments used by Canada, at least informally, in defending its purported
unilateral extension of coastal state jurisdiction was that of a definition of security
expanded to encompass not just the traditional concept of military security but also a new
concept of environmental security. However none of these arguments were accepted in
~ the broader international community. The United States, in particular, maintained
consistent criticism of the Canadian legislation

a) Innocent passage in the territorial sea.
innocent passage through the territorial sea which such legislation could have, seeing the

establishment of broad coastal zones with extensive jurisdiction as inimical to the rights
and interests of maritime states in general and the US in particular. '

The US and others were particularly concerned about the implications for the right of

What are these rights and interests of maritime states? Article 17 of the 1958 Geneva
Convention on the Territorial Sea and the Contiguous Zone requires that

"Foreign ships exercising the right of innocent passage shall comply with the laws
and regulations enacted by the coastal state in conformity with these articles and

| other rules of international law and, in particular, with such laws and regulations
relating to transport and navigation.”

The 1982 Convention is significant as an indicator of what these other rules of
international law may be. Despite the fact that it has not yet come into force, many of its
provisions, including those relating to innocent passage, are seen by a significant
proportion of the international community as being declaratory of international law. In
addition, the 159 States which are signatories to the 1982 Convention are obliged under
Article 18 of the Vienna Convention on the Law of Treaties and/or the rule of customary
international law which it embodies to refrain from acts which would defeat the object
and purpose of the 1982 Convention.

Under Article 21(1)(a), (b) and (h) of the 1982 Convention the coastal state may adopt laws
and regulations on innocent passage with respect to, inter alia, the safety of navigation -
and the regulation of maritime traffic, the conservation of the living resources of the sea,
and the preservation of the environment of the coastal state. These rights are however
limited through Article 24: ’

"1. The coastal State shall not hamper the innocent passage of foreign ships
through the territorial sea except in accordance with this Convention. In
particular, in the application of this Convention or of any laws or regulations
adopted in conformity with this Convention, the coastal State shall not:

(a) impose requirements on foreign ships which have the practical effect of
denying or impairing the right of innocent passage; ..." (emphasis added)

Many countries, including Australia and the US, regard unilateral coastal state
requirements of notification, authorisation or other potential imposts upon innocent
passage such as those contained in the Canadian Act to be such an impairment.

This view was reflected in a joint US/USSR statement of 23 September 1989, known as the
Jackson Hole Declaration: ' .




"[the US and Soviet] Governments are guided by the provisions of the 1982 United
Nations Convention on the Law of the Sea ... all ships, mcludmg warships,
regardless of cargo, armament or means of propulsion, enjoy the right of innocent
. passage through the territorial sea in accordance with international law, for which
- ‘neither prior notzfzcatzon nor authorisation is required.” (emphasis added)

The Austrahan Government has consistently agreed with this interpretation of right of
innocent passage. In the view of Australia and most other maritime states, this right
cannot be restricted through unilateral application of domestic legislation such as the
Canadian Act, unless and until it is accompanied by broad international agreement.

In view of the fact that the majority of the international community was opposed to the
unilateral Canadian legislation, it is clear that the legislation was unsuccessful in
enhancing protection of Canadian Arctic waters insofar as it attempted to cover foreign
vessels. This is not meant as a criticism of the substantive provisions of the Canadian
legislation. There is ample objective scientific evidence to support the application of
particularly stringent environmental standards to maritime traffic in areas such as
Canadian Arctic waters. However unilateral action to apply such standards, however
justifiable, cannot succeed by itself, as such action relies not upon the rule of law but upon
the relative power of a coastal state to enforce its will on others.

b)  UNCLOSII

It was not until several years enactment of the Canadian leglslatlon that its provisions
eventually gained an international legal status through the inclusion in part XII of the
LOSC of Article 234, which gives coastal states broad jurisdiction for the prevention,
reduction and control of marine pollution in ice-covered areas within the exclusive
economic zone (EEZ), without the need for such measures to be internationally approved
or to be in accordance with accepted international standards. Even today, the legislation
can only be seen as in conformity with international law to the extent that Art 234 of the
LOSC may be declaratory of customary international law.

Thus the Canadian experience shows the 1mportance of the multilateral approach in
achieving internationally enforceable standards for protection and preservation of the
marine environment. Unilateralism, apart from being ineffective against those states
which do not accept the unilateral actions, has a negative effect on the general formation
of international law.

Compulsory Pilotage In The Great Barrier Reef

The Great Barrier Reef is the world's largest system of corals and associated life forms. It
is the greatest known marine repository of biodiversity, and is a unique area requiring the
highest: p0551ble level of environmental protectlon

The inner route through the Reef is also a mgmhcant sea route, with approxnnately 2000
transits per year by large vessels or those carrying hazardous cargoes. The route offers
relatively calm waters, but it is intricate and shallow. The ecological and economic cost to
the Great Barrier Reef region of a shipping mishap could be incalculable. The carriage of
a properly qualified, skilled mariner with local knowledge considerably reduces the risk
of shlppmg acadents in the region. '

Havmg surveyed all options for reducmg the risk of maritime accidents in the Reef
region, Australia has implemented a scheme of compulsory pilotage for ships which
constitute a potential threat to the environment of the Great Barrier Reef.

The implementation of this scheme was preceded by an international campaign consisting

of three phases: During the first phase, international representations were made to seek
complianice with the existing system of voluntary pilotage for the region. Despite this,
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about 10% of ships continued to transit without pilots. In the second phase, Australia
participated in the development within the IMO of the new concept of particularly
sensitive areas. During this phase it was agreed that the Great Barrier Reef was the
world's leading candidate for identification as such an area. The third phase involved a
global lobbying campaign to achieve formal identification of the Great Barrier Reef as a
particularly sensitive area and international endorsement of the compulsory pilotage
scheme through the IMO. | '

a) The problem

Recent tanker disasters such as the Exxon Valdez off Alaska and the Bahaia Paraiso in
Antarctica have highlighted the dangers which can arise from vessel-sourced pollution. .
The Great Barrier Reef region has not been spared in the past. The grounding of the
Oceanic Grandeur in 1970 resulted in considerable oil pollution in the region, causing
serious damage to the marine environment as well as to the local oyster industry.

b) Voluntary pilotage

One aspect of the protection of the environment of the Great Barrier Reef region was a
system of voluntary pilotage for all ships of 100 metres in length and over and all loaded
oil tankers, chemical carriers or liquefied gas carriers, irrespective of size, navigating in
the Torres Strait, the inner route of the Great Barrier Reef, the Great North-East Channel
and Hydrographer's Passage. In 1987 Australia sought and gained endorsement from the
IMO for this scheme in the Great Barrier Reef and Torres Strait region. It was embodied
in IMO Resolution A.619(15) of 19 November 1987.

In seeking to promote compliance with the IMO Resolution, Australia monitored ships
defined by the resolution transiting the inner route of the Great Barrier Reef without a
pilot. Many vessels however ignored, or by virtue of length were not covered by, the
IMO resolution. Approximately 10 per cent of the vessels covered by the resolution
continued to transit the defined area without a pilot. This amounts to approximately 200
unpiloted transits per year.

In February 1990 Australia intensively lobbied the governments of those countries whose
ships were not availing themselves of the voluntary system, urging them to ensure that
ships operating under their flag complied with IMO Resolution A.619(15). Despite these
efforts there had not been a noticeable increase in compliance. As a consequence the risk
of an accident remained unacceptably high.

<) Compulsory pilotage

In the light of these circumstances, Australia proceeded to implement a scheme of
compulsory pilotage for merchant ships navigating the inner route of the Great Barrier
Reef between the northern boundary of the Great Barrier Reef Marine Park and a point
just north of Cairns, as well as in Hydrographers Passage, which is off Mackay. The
length requirement was reduced to 70 metres to further reduce risks from larger ships.
The scheme does not encompass the Torres Strait and the Great North-East Channel, as
theseare straits used for international navigation and thus subject to the right of transit
passage, which places greater obligations on coastal states to allow unimpeded passage
than is the case in the territorial sea. As a matter of practice, the great majority of ships
using the Torres Strait and the Great North-East Channel are covered by the scheme, as
ships transiting the inner route of the GBR normally pick up or set down pilots at the -
western extreme of Torres Strait. -

d) International endorsement of Australia's initiative

The Marine Environment Protection Committee (MEPC) of the IMO had in recent years
formulated guidelines containing criteria for the identification of particularly sensitive




areas and appropriate measures for such areas. Australia was involved in the
development of the guidelines.

As part of this process, a seminar on Sensitive Sea Areas was held under the auspices of

“the IMO in September 1990 in Sweden, attended by experts from approximately fifty

countries. The seminar endorsed the guidelines for particularly sensitive areas. It also
called on the IMO to identify the Great Barrier Reef as a particularly sensitive area and to
recognise compulsory pilotage as an appropriate measure in such areas under certain
circumstances.

Atthe same time, Australia embarked on a major diplomatic effort to gain support for
IMO identification of the Great Barrier Reef as a particularly sensitive area®? and

endorsement of Australia's pilotage scheme®0 in the Reef region. This was achieved in
November 1990 at a meeting of the MEPC in London. The Great Barrier Reef thus became
the first area in the world to be identified as a particularly sensitive area.

The culmination of these efforts was the introduction of an amendment to the Great Barrier
Reef Marine Park Act 1975 implementing the compulsory pilotage scheme. The new
scheme entered into effect in October 1991.

Trends
This section outlines some recent developments and emerging trends of significance for
regulation of the marine environment as it relates to the Great Barrier Reef. :

Vessel Design Standards

Following the announcement in 1990 of unilateral moves by the United States to phase in
requirements for oil tankers visiting U.S. ports to have double hulls in order to reduce the
risk of oil spills, the IMO took up the issue, reaching a an international compromise
whereby double-hulled vessels will be introduced gradually over the course of the next
thirty years. New regulations pursuant to MARPOL 73/78 have been negotiated.

For new oil tankers, the regulations will take effect from 6 July 1993. New tankers of 5 000
dead weight tonnes (dwt) and above will be required to have double bottoms, except in
the case of "mid-deck” tankers, which will be required to have double sides. Other
standards of design and construction providing the same level of protection against oil

- spills may also be employed.

For existing tankers, the regulations will take effect from 6 July 1995 and will apply to
crude carriers of 20 000 dwt and above and product carriers of 30 000 dwt and above.
Existing tankers will have to meet the full requirements not later than 30 years after their
delivery date.

Corresponding amendments to the Commonwealth Protection of the Sea (Prevention of
Pollution from Ships) Act 1983 have been made and will commence when the MARPOL

' amendments enter into force internationally.

Evolving Legal Regimes For Shipping Regulation In Environmentally Sensitive Areas

The developments outlined above show that there has been considerable progress in the
last few decades in developing global, regional and domestic legal mechanisms to protect
and preserve the marine environment in relation to environmentally significant marine
areas. There nonetheless exist difficulties quite apart from the fact that the status of the
LOSC continues to be less than clear. '

59 IMO MEPC resolution 44(30)
60 IMO MEPC resolution 45(30)
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Coastal regions represent, from a legal perspective, areas of decreasing coastal state
jurisdiction, from internal waters through territorial sea and contiguous zone to the
exclusive economic zone. Particularly sensitive ecosystems tend not to respect these
various levels of jurisdiction, and may straddle one or more of them. This can often create
a quite complex labyrinth of various levels of coastal state jurisdiction, particularly where
the form of the coastline is complicated by indented features or offshore islands. It is thus
possible to have areas of exclusive economic zone surrounded by territorial sea or areas of
high seas surrounded by exclusive economic zone. Such complex interfaces between
various sea zones can lead to difficulties in establishing coherent and effective
management regimes for environmentally sensitive marine areas, as the degree of coastal
state jurisdiction and the kinds of enforcement measures which coastal states may employ
vary between such areas. Thus under the enforcement regime of the LOSC, a foreign ship
illegally discharging oily waste into the territorial sea in an environmentally sensitive area

may be detained by the coastal state,01 whereas a foreign ship committing the same act in
an equally sensitive and adjacent pocket of exclusive economic zone within the territorial
sea may only be requested by the coastal state to provide information, unless the
discharge is so serious as to cause major damage or threat of major damage to the

coastline or related interests of the coastal state.62 Whilst it is clear that the general limita-
tion on coastal state enforcement powers in the exclusive economic zone is justified on the
basis of the principle of freedom of navigation, this principle would appear to be of less
moment in environmentally sensitive pockets of exclusive economic zone within the
territorial sea. The recognition of the newly-developed concept of particularly sensitive
areas within the IMO and the identification of such areas may be significant in the process
of developing a basis for the uniform application of jurisdictional and enforcement
principles in environmentally significant marine areas which form a single ecological unit. -

a) The Role of the IMO

]

Tt was in 1978 that the International Conference on Tanker Safety and Pollution
Prevention passed Resolution 9, which called upon the IMO to create an inventory of sea
areas requiring special protection from maritime activities due to their sensitivity with
regard to renewable natural resources or scientific significance. The Marine Environment
Protection Committee (MEPC) of the IMO subsequently commenced work in order to
define such areas and to elaborate criteria for their identification.

The concept of particularly sensitive areas was endorsed by the IMO through the MEPC at
its 30th meeting in November 1990. It now has the responsibility of further developing the
concept and identifying areas on the basis of nominations received from member states.
The first such area to be identified was the Great Barrier Reef.03 Further identification of
areas will take place if the areas nominated conform to the selection criteria contained in
the guidelines, which have been formulated by the MEPC working group on particularly
sensitive areas. The IMO is also responsible for endorsing appropriate measures by
coastal states within the identified areas. It was in this context that the MEPC endorsed
the Australian scheme of compulsory pilotage for vessels posing a potential
environmental hazard to the Great Barrier Reef.6

The IMO will therefore play a significant role in the development of international law as it
relates to the protection of marine areas of great environmental significance. The IMO

61 Art. 220(2) of the Law of the Sea Convention.

62 Art. 220(6) of the Law of the Sea Convention. .
63 The relevant IMO resolution (MEPC resolution 44(30)) is at annex 1

64 The relevant IMO resolution (MEPC resolution 45(30)) is at annex 2.
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will, through its member states, be determining the future shape of the dynamic balance
which exists between the need for environmental protection and the requirements of
freedom of navigation. This role already exists through the IMO's responsibilities under
MARPOL 73/78, and is also recognised, inter alia, in Art. 211(6) of the Law of the Sea
Convention (see above) with regard to sensitive areas requiring protection from
vessel-sourced pollution.

b) Further development of the concept of particularly sensitive areas

The development of the concept of particularly sensitive areas within the IMO will be a
further indication of the recognition by the international community of the increasing
need to protect and preserve the marine environment, particularly those parts of it which
are most sensitive to human activities. To this extent the concept of particularly sensitive
areas may have an effect upon the development of customary international law and the
interpretation of conventional international law. '

States may however arrive at the conclusion that it would be preferable to raise the
normative status of this new concept by having it embedded in a formal international
agreement, either as a protocol or amendment to an existing convention, or as a separate
and new convention. '

One option worthy of consideration would be for the concept of particularly sensitive
areas to be introduced in the form of amendments to the respective existing UNEP
Regional Seas protocols on Protected Areas and as an integral part of new protocols on
Protected Areas as they are created. Such amendments or protocols could provide for
reciprocal recognition of particularly sensitive areas by states parties to the respective.
UNEP Regional Seas conventions, thereby creating a global and interlocking conventional
legal framework, with the IMO as its linchpin. Such reciprocal recognition could be
binding upon states parties to the respective amendments/protocols, without each state
having to become a party to every regional convention. The possibility for states to be
bound by treaties to which they are not a party is provided for in Art. 35. of the 1969

Vienna Convention on the Law of Treaties.

65 Art. 35 of the vienna Convention on the Law of Treaties:
"An obligation arises for a third State from a provision of a treaty if the parties to the

treaty intend the provision to be the means of establishing the obligation and the third
State expressly accepts that obligation in writing."
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QUESTIONS AND ANSWERS*

Greg French's presentation

Question .
Would there be any advantages and would it be possible to regard the Great Barrier Reef
as an archipelago in terms of international law?

Answer

It wouldn't conform to the classic criteria of an archipelago, in the sense that you normally
look at archipelagos in terms of group of islands. The archipelago is the state, so unless
the GBRMPA were to secede it would be difficult to look at it in that point of view. Even
if you were to bring it under an archipelagic state regime, the amount of jurisdiction you'd
get is not necessarily a huge amount more than that if it was a Territorial sea, because if
you look at the constraints on archipelagic states they too must go to the IMO . If you're
looking at the designation of archipelagic sea-lane, then the archipelagic sea-lane transit
passage regime is quite analogous to the one that exists for coastal states and so I don't
think you'd get a great additional amount of jurisdiction if you go down that path.

* Note: This text is not a verbatim record of the questions and answers. To assist with
comprehension, the Editor has deleted some text and made modifications to highlight key points.
Speakers are not identified.
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MARINE ACCIDENTS: PRESENT TRENDS

'AND A PERSPECTIVE OF THE HUMAN ELEMENT

Kit Filor
Maritime Policy Division
Department of Transport and Communications

. Introduction

This paper briefly reviews shipping casualty trends within the world trading fleet, with an
emphasis on tanker casualties, and shipping accidents within the Great Barrier Reef (GBR).
It then discusses a view of the human element in industrial accidents, that is gaining
currency in high hazard/low risk industries, such as aviation and the nuclear power
industry. ' "

Many hazardous cargoes are transported by sea. Despite incidents such as the collision
between the Olau Britannia and the Mont Louis, about twelve miles off the Belgium coast in
August 1984, when the Mont Louis sank with 450 tonnes of uranium hexaflouride, casualties
to oil tankers are the most visible and their cargo, if spilt, the most obvious. Yet it can be
argued that oil spills, while having very serious consequences in the short term, are often not
the catastrophe that first impressions and reactions would have us believe. Public
perception seems to equate oil tankers with risk and this paper will tend to be orientated
toward tanker accidents. :

Accidents, including marine accidents, are random events, which can not be predicted in
time or space. Yet, accidents seem to come in series (or form groupings) within the human
consciousness, thereby creating a greater impact. -

The tanker Haven exploded off Genoa on 11 April 1991, killing two crew members, and on
the same day, just 90 miles away, off another North Italian port, Leghorn, the ferry Moby
Prince collided with the anchored tanker Agip Abruzzo, loaded with 80,000 tonnes of
naphtha, resulting in 142 deaths and pollution.

The Aegean Sea (Corruna, Spain, December 1992), the Braer (Shetlands, January 1993), and
the Freja Sea (Teesport, UK, February 1993) occurred within weeks of one another.

Five incidents, the Exxon Valdez (March 1989); the Khark V and the Aragon off Morocco and
the Canary Islands respectively (December 1989); the American Trader off Huntington Beach,
California (February 1990); and the Mega Borg in the Gulf of Mexico (June 1990); occurred
over a span of 14 months, yet appear to have formed a "cluster” of pollution incidents.

These groupings give rise to the fear that pollution incidents are common and that the risk to
the environment is high. These fears are not entirely baseless, nor are they altogether
rational.

In seeking a reason for these and other major casualties, and disasters (Herald of Free
Enterprise, 193 dead, March 1987 - Dona Paz, 4,400 dead, December 1987 - Moby Prince, 142
dead, April 1991 - Neptune, up to 1800 dead, February 1993) current wisdom is that the acts
or omissions of the master or crew of these ships are the dominant cause of the accident.

The World Casualty Rate

There is a general perception that the shipping industry is going through something of a
safety crisis. However, I would argue that the weight of evidence does not support this
perception.
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In the 1991 Lloyd's Register Casualty Returns, the world fleet of trading and fishing vessels
of over 100 gross tonnage was put at 80,030. Of that fleet, 258 vessels were declared as total
losses during the year, the worst absolute figure since 1986, when the world fleet was 65,266
ships and 265 ships were totally lost (Figure 1).

Although 1991 was judged a "bad year" for shipping casualties, the loss rate was about the
same as in 1988, at 0.32 per cent of the total fleet. Although a rise in absolute numbers over
the preceding years, the actual number of ships lost was lower than all the years between
1965 (when 277 ships were lost from a fleet of 41,865) and 1987 when 219 ships were lost
from a fleet of 75,240 ships. The loss of ships on a percentage of the total registered fleet had
exceeded the 1991 figure in all the years between 1939 and 1987. Early indications are that
the losses sustained in 1992 will be significantly lower than in 1991.

Vessels that are at greatest risk and make up the bulk of the losses are fishing vessels and
cargo ships of under 1,000 gross tonnage. The statistics show that 1991 was no different,
with small trading ships and fishing vessels accounting for 48.5 per cent of all losses.

The tanker fleet of 5962 ships represents 7.4 per cent of the world's registered ships.

Thirteen tankers were reported as lost in 1991, giving a loss rate of 0.22 per cent of all
tankers. The world tanker fleet contains a substantial number of small tankers, with 45 per
cent of vessels being less than 1000 tonnes deadweight. Of greatest concern to us are the
1970 tankers over 30,000 tonnes deadweight, which make up 2.5 per cent of the world fleet
(33 per cent of the tanker fleet). Eight of these large tankers were declared lost in the year,
two through war damage. Six larger tankers or 0.3 per cent of the tanker fleet were therefore
lost through "normal” causes.

The loss rate for larger tankers equates with the loss rate of the world's registered ships in
general. It is possible to conclude that, on a pro rata basis, tankers are no more likely to be
involved in a shipping casualty than any other type of ship. However, any resultant
pollution is highly visible and the damage caused by oil, whether transient or not, raises
public emotion, and the news media's circulation or rating.

It should be pointed out, that not all accidents result in a vessel being declared a total loss.
Exxon Valdez was repaired and did not figure in the 1989 statistics. The bulk carrier Atlas
Pride, lost much of its bow in August 1991 about a month after the Kirki incident, but was
repaired; the Kirki was declared a constructive total loss and appears in the 1991 losses.
However, total loss figures are a reasonable index of shipping casualties in general, against
which accident trends may be measured.

Shipping Incidents Within the GBR 1983 to 1993

For the purposes of this paper the GBR is taken to include the Torres Strait and the system of
Reefs and cays south to Sandy Cape.

While not "busy” on a world scale, some 2132 ships used the inner route in 1992, on passage
between South East Asia (and the mineral ports of Weipa and Groote Eyland) and the east
coast ports of Australia. This works out at between 5 and 6 ships per day. However, the pro
rata rate of shipping accidents within the Great Barrier Reef Area has been relatively higher
than other sea areas around the Australian Coast.

Some statistical figures suggest that the rate of collisions within the Great Barrier Reef is
higher than that in the Dover Strait by a factor of 25 and that of grounding by a factor of




17.166 This is difficult to accept as a meaningful measure, given the significant density in
traffic, the fact that the Dover Strait experience in four days the volume of traffic that the
GBR may experience in one year. Other factors such as the depth, length and width of the
passage together with the number of course alterations should also be taken into account.

The most significant grounding to occur in the area of the Great Barrier Reef was the Oceanic

* Grandeur, on 3 March 1970, when the loaded tanker grounded on an uncharted rock south of

Alert Patches. This paper draws on incidents since January 1983(Table 1). None of the
accidents within the GBR have resulted in the total loss of a trading ship, though some
fishing vessels have been lost.

Since 1983, there have been twenty reported incidents in the GBR area involving trading
ships. Of these twenty incidents, the Department has investigated fourteen. The six not -
investigated were on passage out of the area and the incident was referred to the flag state.

Two of the trading ships were tankers. The most significant of these was the unpiloted,
loaded, Liberian tanker, Mobil Endeavour, which sustained bottom damage on Alert Patches
while on passage from Singapore to the west Pacific in July 1986. It was of double hull
construction and, although spaces below the cargo tanks were breached, no pollution
resulted. The Liberian Authorities investigated the incident, suspended the master's
certificate, recommended strongly that all Liberian flag ships should comply with the IMO
resolution on recommended pilotage, and circulated the report and its recommendations at
the IMO Maritime Safety Committee.

Of the 2132 ships passing through the inner route in 1992, 12.75 per cent were Australian
flag vessels. The most common type of ship using the route are bulk carriers, with tankers
making up 6.4 per cent of the traffic.

Leaving aside the qualifications of the pilot, seven of the twenty trading ships involved in
reported incidents since 1983 were manned by navigating officers holding Australian
certificates of competency. Given the proportion of Australian shipping using the inner
route, Australian qualified personnel feature in a disproportionately large number of
accidents.

Of the twenty incidents, there have been 13 incidents of grounding and seven incidents of
collision with fishing vessels or yachts.

Accidents in the GBR predominantly take place during the hours of darkness, only four
incidents have occurred in daylight, of the 16 that have occurred in darkness, 11 occurred
between midnight and six o'clock in the morning.

Any marine accident in the GBR will almost certainly be a grounding or collision, which will
take place in the hours of darkness. Collisions seem more likely to involve larger ships over
100m in length, perhaps suggesting that the manoeuvrability of the ship's themselves, and
limitation on the depth of water, are factors. Otherwise it is difficult to find any common
threat which might suggest a pattern that would help in predicting a typical GBR accident.

Of the 20 trading ships involved in accidents, seven carried pilots, but in only two of the
incidents was the pilot in charge of the navigation at the time. Both accidents involving the
pilots occurred during daylight hours, between 1700 and 1800, on Australian flag ships.

66 Evanson,].P. & Potts, A.E. 1990, Risk of ship collision in the Barrier Reef Inner Route
shipping lane, Paper presented to Conference on Engineering in Coral Reef Region,
GBRMPA and Institute of Engineers Australia, Townsville, November 1990.
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In none of the accidents have the navigation aids within the reef area been shown to be
deficient.

We are therefore thrown back to human error as the causal factor.

Some Considerations of the Human Factor

With a growing awareness of environmental issues and consumer rights, public tolerance of
accidents in any field has decreased. This reduction in tolerance has been as marked in
shipping as in any other area of commercial or government service to the public.

Nevertheless, there is a general trend to fewer accidents, although there is an argument that
there has been an increase in "maritime disasters”, what ever they may be. I prefer to refer to
disasters when loss of life is involved, and then a substantial number of lives.

Better regulation, training and equipment all have played a part in improving marine
accident figures. However when they do occur, the errors committed and the actions or

~omissions often seem so glaring that people are outraged that those in charge of ships are

not in some way more accountable.

Current wisdom is that human error, attributable to the master and/or crew of a ship, has
been responsible for over 80 per cent of all accidents. The Tavistock Institute of Human
Behaviour, after analysing data from UK shipping incident reports, came to the conclusion
that the human element was found to be present in over 90 per cent of all collisions and
groundings and in 75 percent of all incidents involving contacts, fires and/or explosions.
The report noted the response to such incidents was towards regulation and enforcement
and went on to comment:

"These developments suggest that the sheer volume of safety related measures in the field of legislation
and other rules and standards might be defeating the objective, and that an entirely new approach
might in consequence be called for”.

It does seem to those of us involved in investigating marine casualties, that at some stage
there is a level at which accidents will level out, the "normal accident level". The Tavistock
Institute seems to be suggesting that we may well be close to that level now. If this is true,
and we are to continue to make shipping safer, we may need to look at human factors in a
different light and borrow from a different transport mode.

"A report to the Flight Safety Foundation in 1986 claimed that mechanical failure preceded by faulty
maintenance was the principal cause of air accidents (Foreman, 1990). In 1987, the chairman of the
U.S. Transportation Safety Board (NTSB) told the press that bad weather near airports caused 64 per
cent of major crashes in the preceding five years. The Lufthansa World Accident Survey (1989)

;ound that cockpit crew errors were the prime contributor, accounting for 76 per cent of all causal
actors.

Whom should we believe? In niy view none of them."67

Professor James Reason, of the Department of Psychology, University of Manchester, went
on to argue that failures in performance are not uncommon but only rarely do they cause
accidents, although they are necessary elements.

Shipping is in general a (relatively) high hazard low risk operation.

67 Reason, Latent Causes in Aircraft Accidents, p.2




@®

- " About 1.4 million tons of oil is moved annually by over 3,000 tankers over an average distance of

4,700 nautical miles. Only a very minute amount of oil is spilt, as 99.9995 per cent of all oil cargoes
is delivered safely.”68

The best managed and operated shipping company can not control all factors that make up
an accident, : : '
"In other words, "safe” organisations can still have bad accidents, while "unsafe” ones can escape

them for long periods ”,69 ‘

" Accidents are caused by-a chance combination of elements coming together at a moment of

vulnerability. These may be represented as the result of a number of causal chains
simultaneously failing, or coming together to a single link, which is overloaded and breaks.
The causal chains can also be seen to consist of both latent and active failures, which may be
seen as separate but related elements in a production sequence. It has to be recognised that
safety is-an element of production, just as the output of goods or cargo tonne/miles. While
the outputs can be measured directly in terms of monies earned or lost, safety has a
measurable cost but its benefits are not easy to demonstrate directly and hard to quantify in
any sort of cost benefit analysis when competing for finite resources. ‘ :

So how should we be looking at accidents and what lessons should be learnt to improve
safety? : ' ’

"In considering the human contribution to systems disasters, it is important to distinguish two kinds
of error: active errors, whose effects are felt almost immediately, and latent errors whose adverse

effects may lie dormant within the system for a long time,.... "70

Active errors can be seen to be the actions of the ship's crew leading up to and-at the time of
the incident. Latent errors may have their origins many years before, at the building of a
ship or in some high level management decision, or at some lower level line management
decision. :

”Rather than being the main instigator of an accident, operators tend to be the inheritors of systems
defects created by poor design, incorrect installation, faulty maintenance and bad management
decisions. Their part is usually that of adding the final garnish to a lethal brew whose ingredients

have already been long in cooking. 71

Conclusion

Despite all that has been written in newspapers and stated at various conferences and in
learned papers, the evidence is that the accident trends world wide are improving. By the
very nature of accidents in general a zero level will never be reached and it is probable that
we are approaching a level at which accident rates will form a plateau, possibly at about 0.2
per cent of the world's fleet.

However, with the possibility of serious and wide spread pollution from oil tankers and
ships' bunkers, and the far more serious and long term risks in the transport of certain
chemicals and radio active materials, society's tolerance of shipping accidents will continue
to be severely tested. There will be demands for ever safer shipping, which in turn may
involve special efforts in specific areas of maritime transport, as has been the case with
tankers'and gas carriers. ‘

68  Reason, Latent Causes in Aircraft Accidents, p.2

69  Reason, Latent Causes in Aircraft Accidents, p.2

70 Reason, J. Human Error, p-173, Cambridge University Press. 1990.
71  Reason, Human Error, p.173.
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It may be possible to protect the GBR by local initiatives aimed at regulating and controlling
shipping within the reef. That will not make the overall problem disappear.

It will be necessary for investigators to identify a variety of factors within the human
element, as well as any mechanical factors that may be present. Regulators and operators
will need to squarely face the issues of latent failures that contain the seeds of an accident,
particularly in the field of ship management and human psychology.

In reviewing accidents in the GBR we know that the human element has been a dominant

factor. On the evidence of Australian investigations, it is not possible to simplify the issue as

one of sub-standard crew or ships, or to single out foreign certificates of competency as

51gmf1cant Australian crew qualifications have been present in 35 per cent of the incidents
since 1983.

Yet while people may have acted incompetently, it is difficult to point to an incompetent
person - the most competent person is not competent all the time. Again in a number of
cases it is possible to follow a path of latent failures that, combined with the psychological
precursors and the actions or omissions of the individual, have come together to result in an
accident.

One reaction to this approach is that it is a means of excusing the actions of those involved.
This reaction may, in itself, be a means of avoiding the real issues. If society is to face up to
the problems of any activity involving humans and significant risk, then we should be
concerned with human risk analysis techniques. We do not have to excuse people their
actions, but we do need to understand them fully, anticipate them and build defences to
guard against them, to protect the oceans and seas of the world in general and the GBR in
particular.
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Table1 TRADING SHIP GROUNDING AND COLLISION INCIDENTS GBR INNER
ROUTE 1985 - 1992

VESSEL FLAG |TYPE DATE | PLACE LENGTH|CARGO POLLU | PILOT
T ' : -TION |ON
: BOARD
TNT Alltrans* Aus | Grounding Lady Musgrave| 189 Bulk Carier - Nae |No
Kand Alimina ' '
River Boyne / Aus Callision off Barrow Bulk Carrier - Nore |Yes
E.V. Babirusa * Aus Hand 40 Bauxite ‘
IonCumberland / [Aus | Cdllision Priness - |19 Bulk Carrier Noe |Yes
E.V. Galtfiord * Aus Charlotte Bay |30 Ballast ' S
Maritime Gardenia | Lib Grounding | Aug 85 | Alert Paiches- | 128 Bulk Carrier - Minar’ [No
* Prince of Wales Wheat OilPdl |
Channel ' ’
Mobil Endeavaur | Lib Grounding EastBouy - 171 Petrdeumn Noneé  |No
Prince of Wales Produds ‘
Channel
Alam Indah * Lib Grounding Chapmank {142 GeneralCargo |Nae |No
. Reef :
Ruca Challenge* |Cyp | Grounding Piper Reef 80 Bulk Carrier - Nape |[No
Potassium Nitrate
RiverEmbley* |Aus |Grounding |May 87| AlertPaiches- |255 Bulk Carrier - None | Yes
Prince of Wales Bawdte
Channel N
Leichhardt* Aus Grounding Endeavour 64 Ro/Ro - Nae |No
o : - | Strait '
Padfic Aee Pan Grounding | Aug 83| Waterwitch 154 Bulk Carxier Nae |No
: Reef
Spartan Il / Pan Cdllision off Eel Reef 300 Supply Vessel | NIl No
E.V. Unknown Aus 53
Adele Dan  |[Grounding Heath Reef 8 Livestock Carrier No
Caraka JayaNiaga |Ida Grounding South Warden |98 General Cargo- |Noane  |No
3 Reef Ballast
Pioneer Tween /  |Lib Cdlision | Aug 9| of Unison Reef |145 General Cargo No
F.V. Elizabeth * Aus
Jin Shan Hai / CPR | Cdlision off Pat Douglas [ 176 Bulk Carrier - Nae |Yes
Kikenni * 1Aus , 15 Ahmmina
Jovian Loop* Pan Grounding UnismReef  |107 Produd Tanker- |None | Yes
o Tallow
Khudazhik Usr Cdllision off Caims 169 Container Nare |No
Igansn / |Aus ' 14 '
Zodiac* = ’ : :
INTCarpentaria* {Aus | Grounding Prince of Wales |225 Bulk Carrier - Nae |Yes
S Ghannel Bawte
Fareast / Bah Cdlisian Middle Reef = |144 Bulkk Carrier -Coal|None | Yes
RondaLene* Aus - 17
Gulf Tide Aus Grounding Endeavour 56 Diesel Oil Limited | No
Strait

* Unit investigation report published.
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Table 2

SHIPPING USING THE INNER ROUTE OF THE GREAT BARRIER REEF

Month 1992- Total Number of  Australian Flag Tankers *(oil and
ships Chemical)
January 180 24 12
February 175 23 16
March 162 22 5
April 170 24 8
May 169 23 8
June 157 17 18
July 183 23 12
August 187 24 11
September 178 26 14
October 176 23 16
November 203 24 12
December 192 19 4
TOTAL 2132 272 136
Average 177.7 22.7 113
Percentage of total fleet 12.76 6.38
* Gas carriers have been excluded as the cargo is judged as not posing a risk to the

environment. It should be noted that a number of chemical tankers carry tallow
loaded at a series of Australian ports.
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QUESTIONS AND ANSWERS*
Kit Filor's presentation

Question
With respect to the statistics about ship losses and trends; is there any correlation between the

-obvious stable trend and the use of port state controls, particulary in Europe, to detect

unseaworthy ships before they go to sea and get lost?

Second, your optimistic outlook that they are not getting any worse. Can you explain why the
oil companies and the major export bulk commodity groups are spending blg money vetting
ships before they come to Australia, and other ports overseas?

“Answer

It is that lowering of tolerance, and I'm not saying it's a wrong thing to do. The pointI'm
trying to make is, when I was a lad at sea, and you were too, and these things (unseaworthy

“ships) were still going around. The public tolerance has changed and things like Exxon Valdez

have raised the liability levels of oil companies and the like to huge heights now, so what
they're really doing in my view is underlying what's been there all along, but they are now
much more accountable.

Question
How about the correlation between port state control and reduction in ship losses?

Answer- ' '
Well I think that may have been a factor in Europe in bringing that down, but also too, are
better radars and various other navigational aids. :

Comment from the floor

I am just concerned that you are raising expections that at the coal face things are getting’
better. I would say that at the coal face most people here that work on the ships, say that.
standards are getting worse over time. '

Comment from the floor

The standards of watch keeping officers at sea do vary vastly but we're getting vastly more
crews from third world countries and their standards are considerably less. I've noticed in
the years I've been in the pilot service, about the last 5 or 6 years, they've definitely gone
down. Now how that fits in with the statls1cs you show there about accidents decreasing, it's
a little hard to understand.

Answer

Well I think there's two aspects there if I may. One is perception: "I was a lot better at sea
than anyone else.” We become immune in time, with great respect to everyone here. I've
suffered it myself and you have to offset some of these perceptions against that sort of view. I
can only speak as I find, and I go on board these ships when they have accidents and we talk
to people. We've been on as many Australian ships as others, and we're finding the same sort
of thing, and they are momentary lapses, they are things that they will never do again in a
hundred years. It's the human condition.

Question

You put some graphs up, and you said accidents are going down, The graph shows that
accidents have gone down since the eighties, but to the same level it was in the seventies.
There was a "lump" in the eighties.

Answer

What you have to do, is compare it against the increase in the total fleet, The fleet has
doubled since the late sixties and early seventies. Twice as many ships are at risk.
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Comment '
I commend you for what you're trying to do. You're trying to show figures to address the
media-hype that sometimes goes on. But regarding the total fleet, it's a bit of scary figure to
put up because there's so many different vessels involved. I think some work needs to be
done there. The 1983 figures are interesting for the total number of deaths is very low relative
to all the other figures you've got up there, yet that was one of the worst pollution years that
we had.

Question.

Today, we undoubtedly face a situation where there are more and more people ashore
legislating for less and less people at sea. There is an enormous amount of time and effort
put into keeping abreast of legislation by sea staff. In port state surveillance the emphasis is
still on looking at equipment. I would suggest that a lot can be learnt from observing the
practices of the officers and crew while the ship is in port to determine their competence,
because the IMO legislation makes provisions within the port states administration of control
to intervene if in their opinions the officers and crew of the vessel demonstrate that they do
not have a sound working of the vessel. Ireally feel that, if we are to come out and make
statements about the incompetence of people then we need to address that, and we need to
start gathering statistics and taking action because otherwise we're just going to keep going
around in circles. :

Answer from the floor

We're trying to develop objective criteria to judge crew competence. Itis a difficult area
because there are some Australian ships that are not good. So it's a world-wide problem. It is
an area where the IMO is working and we hope to have some guidelines in three or four -
months time.

* Note: This text is not a verbatim record of the questions and answers. To assist with
comprehension, the Editor has deleted some text and made modifications to highlight key points.
Speakers are not identified.
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WORKSHOP 1: CONTINGENCY PLANNING

Mr Mike Julian AMSA Facilitator
Mr Steve Raaymakers =~ GBRMPA  Reporter

Is REEFPLAN adequate and how can it be improved?

. REEFPLAN is a good overview document, but to be accurate, it is not a contingency
plan; it does not have the level of detailed information required on procedures,
contacts, telephone numbers and check lists that will guide someone through a spill.
Therefore, need to develop real contingency plans for the GBR Region. AMSA should
devise a national standard/template (in consultation with States and industry) that can
be used by the States and NT throughout Australia.

Ring binder format best to facilitate updates.

There should be one for each Queensland Department of Transport region and they
should be integrated with the National Plan.

For the GBR, this should be done as part of the Queensland coastal planmng process,
which is now beginning.

Need to improve contingency plans for chemicals etc - incorporate results of National
Review when finished.

Agreed REEFPLAN document be retained for updating as an educational publication
rather than a contmgency plan.

Dispersants ‘
Prime method for preventing oil from affecting sensitive sites.
Improvements can be made.
Stockpiles now old with 1st generation BP-AB dispersants. These are toxic and cannot
be applied from aircraft. Upgrades now underway.
Need to create a register of suitable spray aircraft and develop a standard contract (this
underway AMSA /AMOSC).
Need to designate use/no-use zones; the GBRMPA has begun but a huge task given
the size of the GBR.
Little knowledge about the effects on ecosystem of dispersants. Current use is limited
by a cautious approach. Need research and funds.

New response technologies: bio-remediation
Was very successful in Alaska and potential in the GBR could be high because of
higher temperatures.
As little is known about use in tropical waters potential use is limited until more
information is available.
Workshop was held recently to assess the potential and a research program has been
designed and funds are being sought from industry and government.
Scientific Support Co-ordinators are considering.

Research and development for new technologies
A national R&D program should be established to investigate possibilities including
in-situ burning.

Coastal resource atlas
A valuable planning and response tool.
An important part of any response capability and one now exists for the whole of
GBRMP. Need to ensure continued updating and review to ensure integration with a
national system.
Compatible for GIS technology.
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Booms
Lack of expertise identified in some ports in how to deploy so need to improve training:,
in use. GBRMPA to provide advice of these locations. '

\ Oiled wildlife
Need to develop proper plans: existing plans not adequate.

Occupational Health and Safety
Existing plans do not include information about the effects of 0il and dispersants on
people and how they should be handled. Should be included.
Post spill damage assessment
. Important for compensation and recovery of costs.
Need procedures.

Reception facilities
Maybe a problem but need to determine current situation.
| . State authorities should give consideration to providing adequate facilities where
needed.
Ships need to be informed about facilities if they are to be encouraged to use them.

Military involvement
Huge resource that could be used. Should be greater involvement in practice and
response and should be a member of the State Committee.
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WORKSHOP 2: SHIP OPERATIONS

Mr Kit Filor ' DOTC Facilitator
Mr Robin Grajois . ANMA Reporter

Inner vs outer route ' g
Ships should not be told which one to use - it is their decision - but they should have
information about
- navigational routes;
- safe passage planning;
- reliable hydrographic information;
- available searoom;
- density of traffic;
- tidal streams and sea state;
- adequacy of navigational aids.
Marine Notice 4/93 which addresses recommended passages in the GBR is relevant.
Should build on existing recognised methods to promote safe passage advice eg follow
International Chamber of Shipping approach following the Braer incident which gave
explicit and relevant advice to avoid similar events occurring.

Operation of small vessels;

Small vessels do interfere with large deep craft in channels and many do not
understand the draft and manoeuvring limitations of larger craft.

There is non observance of Collision Regs; and these need to be enforced.

Conflict of lighting requirements between national and international collision
regulations; need to be fixed.

The distance between steaming lights on large vessels can confuse small craft. Could
provide illumination along ship sides and deck area on very large ships.

See Marine Notice 9/91 Navigation and Working lights on fishing vessel.

Should consider introduction of a coastal navigation VHF working channel to allow
ships restrained in their manoeuvrability to alert small craft.

GBRMPA's Deckhand video could be useful tool to educate small craft.

Onboard oil spill containment equipment

Requirements now exist under MARPOL for ships to respond to onboard spills.
Extension of these requirements would not be practicable, because:

- crew numbers are small and time is directed to ship operation

- need multilateral agreement on type and standards of equipment

- deployment problem with limited crew

- maintenance problem with limited crew

- crew training required

- priorities will have to be determined about what the crew does after an accident
- design limitation with current technology

Crew performance (human element)
Impossible to generalise but scope exists to build on existing and projected standards.
STCW under review and Australia should use this avenue to ensure adequate
proficiency of crews on ships.
The International Safety Management Code is addressing communication onboard
between officers, port authorities, pilots and has agreed that knowledge of the English
language by senior officers is important and there should be a common language
between officers and crews to facilitate effective communication.
The ICS guide is to be adopted as the standard for safe navigation of all vessels in the
GBR region and Australian territorial waters.
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A good idea would be to distribute a video to ships as they enter the Marine Park
(perhaps pilots could distribute) to assist in informing and educating crews about the
Marine Park and procedures (like the GBRMPA "Deckhand" video which is distributed
to commercial fishermen.)

Should not forget that crew performance also gets ships out of problems.

Public statements about shipping safety should only follow after proper consideration
and consultation between interested government and industry parties.
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WORKSHOP 3: NAVIGATION SYSTEMS |

Mr David Langford AMSA Facilitator
Mr Ken Burrows Hydrographer Reporter

Accuracy of charts
Safe operation of ships requires accurate and up-to-date information, and charts are
the prime information source.
Existing charts already indicate where large commercial vessels (Class 1) should
navigate but they need to also identify where smaller vessels can go.
Therefore, need to identify, classify and rank areas within the Reef suitable for
navigation including areas outside the existing routes or channels; the Hydrographer
can then develop a survey program that addresses the priority information
requirements for these areas..

ECDIS: should it be implemented and if so how and when?

. This is a technology that deserves detailed consideration.
There is considerable work internationally and standards are being developed and the
reality is that at some time in the future all ships will have ECDIS and there will be no
paper charts. '
Most effort should be directed towards ECDIS for Category 1 vessels.
Data are the most important component of an ECDIS system: not the hardware.
Standards for data acquisition, equipment and transmission are important which
Australia should seek to work towards. The GBR could be the focal point for
Australian activity in the development of ECDIS.
Data must be created to a standard acceptable to an international ECDIS.
Data control necessary to ensure quality and updating in a controlled manner.
Need to ensure all operators use the same data. '
Do not need to limit hardware so much if data are controlled.

. Introduction of technology will take time and will depend on acceptability to

- operators; a national plan for the introduction of ECDIS may be justified.

DGPS: should it be implemented and if so how and when?
. Should be implemented to the plan advised by AMSA.
Need to study the results of the test of the system in Victoria and could consider the
establishment of a GBR pilot project for DGPS and ECDIS.
Need to adjust paper charts to WGS 84 datum.

Vessel reporting systems
Insufficient traffic in the GBR to justify.
A compulsory reporting system in the Prince of Wales channel could be justified for
safety and environmental reasons. Would apply to ships approaching, in and leaving
the channel. However, possible legal problems are recognised.
A "flight plan" registration system might be justified in some areas, particularly for
high speed craft that carry large numbers of passengers.
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WORKSHOP 4 : SHIP DESIGN AND SURVEY

Mr Ken Williamson ANMA Facilitator
Mr Robin Gehling AMSA Reporter

Adequacy of present design requirements
Structural failures due to corrosion can be minimised if tanks are coated with paint or
plastics. Tank coatings in ballast tanks are now a requirement in new ships. Quality
can be variable and depends on weather conditions and supervision at time of
application.
Ships can be designed to meet the specific needs of the GBR, thereby reducing the risk
of accident. Limited effectiveness because: special designs focus on a specific type of
trade and shipping passing through the GBR represent many different trades. The
trend is towards chartering vessels and these types of vessels are of generic design.
Australia could ensure that new ships are built to proper design safety standards by
having its surveyors inspect the ships during construction. ’
AMSA can assist by facilitating overseas inspections by its surveyors at request of
owners to assure certified compliance with safety requirement is factual.

Self-regulation and quality assurance
Not seen as substitute for regular survey.
Could be applied to Australian flag ships which have a good safety record but needs to
be proven effective internationally because most ships transiting GBR are under
foreign flags.
Commitment to safety standards declines with frequent crew changes. Also, increased
use of ship management companies and crewing agencies can lead to a decline in
standards.
Audit of standards could be possible if records are kept and are adequate.
Satisfactory survey/safety standards to be verifiable in future by requirement for
survey file to be carried onboard tankers (MARPOL) and bulk carriers (SOLAS).
Noted that lists of tankers that have undergone satisfactory docking inspections (white
lists), and lists of tankers that are unsatisfactory (black lists) are maintained by many
chartering companies. US anti-trust laws prevents the consolidation and making
public of this information, however, publication of the white lists may be acceptable.

Problems with under-powered ships exist.
Engine control systems in new ships limit available power which can be used in
manoeuvring situations. Applies more to berthing situations rather than changing
course when under way. There are no international requirements that describe
"adequate power".

Blackouts (loss of steering power) :
Existing rules address to a degree. Response time for resumption of power to steering
gear is important. Noted that safety could be enhanced if the engine room was
manned in manoeuvring situations.

Navigation systems .
Existing regulations are not adequate to deal with rapid pace of technological
developments. Many new developments coming on to the market and are a problem
for ship owners who choose what is best and ensure crews are properly trained.

Bridge layouts

Could be standardised but would require considerable international research and co-
operation.




Are survey standards adequate? - ‘ . . L
Port State Control is effective in controlling substandard ships coming into Australia
including GBR; targeting is useful in catching the likely worst cases. -
PSC may not be enforced by some countries or class societies; but there is
progress.

- supports a Asia-Pacific PSC regime which is now under development
- noted the improvements expected to be achieved through IMO flag state
implementation sub-committee ' o

Possible mandatory early use of double hulls

Costs and benefits need careful analysis. : :

Practicability and effectiveness of double hulls is questionable;
- may in fact increase likelihood of grounding;

- likely to increase difficulty of salvage and thus delay containing pollution; ‘
- ineffective against high energy grounding/collision (eg full speed grounding or
collision in the GBR); A
- involves increased risks;
possible explosive gas pockets
" access/inspection/maintenance : :

Policing difficult except maybe through chartering and inspections and will not be.
able to deal with tankers proceeding through GBR to destinations outside of Australia.
Could encourage diversion of traffic to routes outside GBR which may be more
hazardous to shipping. :

Development and operation of very fast, small passenger ferry vessels and risks of .
accidents o ' : s
A real problem exists with traffic management and there is increased demand for use
of these craft by tourism industry. C : _
Satisfactory operation is dependent on enforcement of safety management
requirements, particularly the new high-speed craft code which is to be finalised in
1994, by owners and the relevant regulatory authorities (mostly under state
jurisdiction). R
Collisions Regulations apply to close quarters situations with these craft.
Noted that a system could be established for reporting navigational incidents
involving high-speed vessels.

Questions SR
How do double hulls increase chance of grounding?

Answer . -~ - . : :
They are bigger ships with a deeper draft and therefore less sea room.

Question ' L
Do we need another investigation into effectiveness of double hulls when reviews by the
Canadians, Americans and IMO conclude that double-hulls do decrease the chance of

losing oil in a spill?

Answer

It is generally agreed that they will decrease pollution from tankers but there is a down-
side. AMSA accepts the international adoption of double hull requirements and realises
that the uni-lateral action taken by the United States is not likely to be overcome easily, if
at all and that, effectively, double hulls are here whether we like it or not. It should be
pointed out that the United States approach is being driven by the Congress rather than
the technical people and the technical people are having to come along afterwards and
mop up and try and justify the stance being put forward by the congress. IMO has been
attempting to put together a rational basis on which the double hull requirements are
implemented.




WORKSHOP 5: POLICY, LAW AND ADMINISTRATION

Mr Peter Ottesen GBRMPA  Facilitator
Mr Greg French DFAT Reporter

Trends in accidents, shipping and tanker activity
Level of accidents appears static, but may not reflect actual pollution trends.
Average size of vessels increasing.
More shipping using outer route.
Expect increase in maritime traffic to service growing local communities and transit
traffic (Kutubu Terminal, Timor Sea/NW Shelf fields).
"Quantum leaps" in traffic will occur as new facilities are opened or expanded (eg Hay
Point).
However, need better information to confirm trends, from sources including:
- records from Port Authorities
- records of vessels intransit
- from Pilots and other sources?
Seems to be a view that the standards of crews (competence) may be less than in past,
but this needs confirmation.

. Possible Australian initiative on improving crew standards in IMO. Perhaps can be

~ advanced through the flagging convention to help deal with Flag of Convenience
issues.

Banning tankers
Banning not yet realistic option so support for the proposal not warranted
Queensland coastal communities need maritime trade and transport.
We do not have jurisdiction to do so.
Lead to competitive disadvantage for Australian vessels.
May divert tankers to Sydney/Melbourne via WA /SA.

Surveillance and enforcement
Currently not adequate aerial surveillance in Far Northern Section of the Reef but
resource limitations recognise - could examine possibility of more flights.
Problems with enforcement do exist where surveillance reveals infringements.
Introduction of an EEZ will help.

Internatlonal standards
We should and must conform to international standards.
We need to participate in elaboration of these standards to influence the outcome.
Development and implementation of standards will be assisted by better
communication and co-ordination between agencies and industry; perhaps a
newsletter from GBRMPA will help.

Liability/incentives
Recognised that these can influence behaviour.
Australia should ratify asap International Oil Pollution Compensation Fund
Convention Protocol and Civil Liabilities Convention Protocol.
Significant criminal penalties already exist, but need to ensure that courts impose
adequate fines to deter.
Maximum penalties appear adequate but minimum penalties could be introduced
Question of liability could exist and should be investigated for:
- Pilots’
- -Hydrographers (accuracy of maps)
- GBRMPA (for Reg Systems)




a

Possibility of Torres Strait compulsory pilotage '

- Should be pursued but a high degree of compulsory pilotage has now been achleved
through port state jurisdiction (the port of Kutubu now requires a pilot for entry and
exit) and compulsory pilotage in the GBR. Most vessels now caught but some target
vessels could still avoid by using outer route. "
Would need to recognise existence of the Torres Strait Treaty so need co-operation
between PNG/ Australia. Also need IMO approval and there will be mternatlonal
resistance.

Very strong Austrahan community support.

Development of a tighter regulatory scheme '
Traffic separation scheme should be investigated and mtroduced if and Where
feasible. However, need pressure to declare Australia EEZ and give better
regulation/enforcement ability.
Maybe we should seek an IMO recommendation for an outer route (an area which has
significant hazards). This should recommend where vessels should go; perhaps to
avoid going to close to the outer reefs. Data shortage a problem; not as good as for
inner route. However, should be able to frame a recommendation that will make
passage of vessels safer without creating a liability problem for ourselves.
Should participate actively in IMO deliberations on mandatory ship reporting systems,
which will catch vessels that can avoid the compulsory pilotage requirement. -

Reporting and information systems
Believe that pilots could provide more information (to AMSA) and Queensland
Government could provide more information from ports.
Possibility exists for more frequent and comprehensive reporting under AUSREP in . -
Torres Strait and GBR and from other sources (eg pilots). However, recognised that
AUSREP only a voluntary scheme. :

ECDIS and DGPS
Strong view that should accelerate introduction of this new navigational technology
and this will need agency cooperation.
Not only for improved navigation, but also for position monitoring.
IMO will take time to introduce ECDIS standards but Australia could 1mplement
evolving North American and European standards.
Database creation is expensive.
GBR inner route data good but gaps in great North East Channel and Whitsunday's.
Government needs to ensure standardised and authorised ECDIS database (ie. resolve
hardware/software issues).

Communication and co-ordination .
Proper coordination and communication between agencies important.
Already good cooperation and communication between key agencies (eg GBRMPA
and AMSA.
Could be expanded and integrated and include with states and industry.

Information to ships
Information should be provided to ships, agents and owners about facilities etc.
Need innovative approach: eg videos and computers and in various languages.
Perhaps directly to masters from pilots upon entry into inner route.

Port waste reception facilities
In general, not adequate.
Need to remove disincentives for use on eastern seaboard - examine cost structures.
Need more facilities and adequate cost recovery important.
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Information needs to be prov1ded to vessels about waste facilities when they enter the
-GBR. o p

Who pays for increased protection?

For ECDIS etc
All industry and government sectors will have a role depending on the specific
measures and who benefits, including:
- users (Navigation System)
- governments (Monitoring)
Need to push the point that the GBR is a res communis (ie public good) and that it may
not be getting sufficient government attention compared with the terrestrial
environment.
Benefits of ECDIS etc will flow to others, including the tourism industry.




Hulls, Hazards and Hard Questions
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APPENDIX A

MEETING OF EXPERTS ON THE TRANSPORT OF OIL
AND OTHER HAZARDOUS SUBSTANCES IN THE

GREAT BARRIER REEF
14 and 15 Aprll 1993
PROGRAM
DAY 1
8.30 Registration, Drawing Room, Uhiversity House.
8.45 Introductory statements by:
Graeme Kelleher, Chairman, GBRMPA
Paul McGrath, Chief Executive Officer, AMSA
Session1  Chair Peter Ottesen, GBRMPA
9.00 Steven Raaymakers GBRMPA
Ship sourced oil pollution in the Great Barrier Reef: causes, frequency and
opportunities for preventlon
9.30 Patrick Quirk AMSA
Development in ship safety standards; implications for protection of the
Great Barrier Reef
10.00 Kerry Dwyer Qld DoT _
The jurisdiction and operation of small vessels in the Great Barrier Reef "
10.30 Mike Julian AMSA ‘ _ '
Review of oil spill contingency planning in Australia and overseas
11.00 Morning tea
Session2  Chair Patrick Hunt AMSA
11.15 Peter Small QCPS ,
The Great Barrier Reef env1ronment a pllot s perspectlve
11.45 John Leech Hydrographer
Transport of oil and other hazardous substances in the Great Barrier Reef:
hydrographic aspects
12.15 David Langford AMSA
Future marine navigation systems
12.45 Lunch
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Session 3

1.30

2.00

2.30

3.00

Session 4

3.15

3.45

4.15
5.00
- DAY 2

9.00
9.30

12.00
1.00
3.00

Chair Patrick Quirk AMSA

Robin Grajios ANMA
Tanker owner's and operator s perspective

Robin Gehling AMSA
Latest developments in the subdivision and construction standards of
vessels with special regard to the prevention of pollution after damage

Ted Clements AMSA
Marine survey and the safe carriage of hazardous cargoes

Afternoon tea

Chair Mike Julian AMSA

Greg French DFAT
Protecting the marine environment of the GBR: what is the role of
international law?

Kit Filor DoTC o
Marine accidents and a perspective of the human element

Discussion

Close

Instructions on workshops and allocation of participants
Workshops .

Contingency planning

Ship operations

Navigation aids .

Ship design and survey

Policy, law and administration

Lunch

Presentation of workshop reports and discussion

Close







