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SUMMARY

Executive summary: This document provides brief summary of the investigation result for
the incident of the bulk carrier SINGAPORE GRACE, and draws the
Sub-Committee's attention to the risk owing to floatation reagents

Strategic direction: 5

High-level action: 52.3
Planned output: 5.2.73.3
Action to be taken: Paragraph 11

Related documents: None

Introduction

1 In June 2009, three persons in charge of cargo handling were killed by oxygen
depletion in a cargo hold on M/V SINGAPORE GRACE, at the time of discharging of Copper
Sulphide Concentrate at Saganoseki Port in Qita Prefecture, Japan.

2 This document provides brief summary of the investigation result and intends fto
draw the Sub-Committee's attention to the risk owing to floatation reagents, which are used
for extracting materials through floating separation. Summary of the results of Investigation
on the incident Is set out in the annex to this document. Also, the detailed investigation report
is available at GISIS (incident Ref. C0007381).

Regulatory background

3 At the time of the accident, the IMSBC Code had not been entered into force, and the
Code of Safe Practice for Solid Bulk Cargoes (BC Code), as amended by resolution
MSC.193(79), dated on 3 December 2004, was effective. The following text was included in the
section for HAZARD in the individual schedule for Metal Suiphide Concentrates’ in the BC Code:

Copper Sulphide Concentrates belong to the group of Metal Sulphide Concentrates in the IMSBC Code
and the BC Code.

IADSCV 7\NF-8.doc



DSC 17/INF .8
Page 2

"Some sulphide concentrates are liable to oxidation and may have a tendency to
self-heat, with assoclated oxygen depletion and emission of toxic fumes. Some
materials may present corrosion problems.” :

4 In other words, the risk owing to oxygen depletion was poihted out in the BC Code.
Despite of the precaution in the BC Code, three persons were killed by the oxygen depletion.

5 In the existing IMSBC Code, the aforementioned text is included in the section for
HAZARD in the individual schedule for Metal Sulphide Concentrates. Furthermore, the following
text is included in the section for PRECAUTIONS in the individual schedule in the IMSBC Code:

“Entry into the cargo space for this cargo shall not be permitted until the cargo
space has been ventilated and the atmosphere tested for concentration of oxygen."

Analysis of the accident

6 The investigation concluded that the use of floatation reagent was the main cause of
the accident. The following paragraphs provide the overview of the analysis.

7 Metal Sulphide Concentrates are refined ores, ones which the valuable components
have been enriched by eliminating the bulk of waste material and in general their particle -
sizes are small. There are several methods of processing ores such as floatation and gravity
separation, and floatation is the standard method to obtain Copper Concentrates, where oil
or floatation reagent Is used in order to extract Copper Concentrates.

8 In most cases, residues of floatation reagent are attached to Copper Concentrates
loaded in cargo holds on board ship. These residues of floatation reagent then lead to
generation of heavier-than-air toxic gases, which accumulate near the bottom of the cargo
hold and may not be dispersed by the air. In addition to such accumulation of gases,
because of oxidation of cargo, oxygen in cargo holds tends to be depleted.

Risk of transport of Mineral Concentrates

9 For processing Mineral Concentrates, floatation reagents are used In the same'
manner, and heavier-than-air toxic gases are generated in cargo holds on board ships.
Thus, it should be emphasized that there is a risk of similar accidents for the transport of

Mineral Concentrates.

Conclusion

10 The use of floatation reagent entails the risk of generating heavier-than-air toxic
gases. These gases accumulate near the bottom of the cargo hold and the gases may not be
dispersed by the air easily. Therefore, for the transport of Metal Sulphide Concentrates and
Mineral Concentrates, extra caution should be exercised in entering into the cargo space for
these cargoes in accordance with the IMSBC Code. '

Action requésted of the Sub-Committee

11 The Sub-Committee is invited to note the results of the investigation set out in the
annex to this document. '

ARk
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ANNEX

SUMMARY OF THE RESULTS OF INVESTIGATION ON INCIDENT INVOLVING
TRANSPORT OF METAL SULPHIDE CONCENTRATES

1 Summary of the accident

On the cargo ship "SINGAPORE GRACE", one of the three persons engaged in a cargo
work fell down while descending a ladder in No.3 cargo hold on 13 June 2009, at about
08:30 in local time (UTC+9 hours). The ship was berthed at the wharf of Saganoseki Port in
Oita prefeclure, Japan, for discharging cargoe work of copper sulfide concentrate,
The remaining two persons, who went into the cargo hold for rescuing the person also fell
down in the cargo hold. The all three persons were recovered from the cargo hofd but after

that they were confirmed dead by oxygen depletion.
2.1 Sequence to the occurrence of accident

The ship carrying copper concentrate in the enclosed cargo hold No.3 sailed from Port
Moresby Harbour, Papua New Guinea, to Saganoseki Port. During the voyage, the copper
concentrate oxidized, and oxygen in the cargo hold was consumed by the oxidation.
The atmosphere in the cargo hold became oxygen-depleted condition and an odorous gas,
which was heavier than air and toxic, was generated by the floatation reagents adhering to
the copper concentrate. Then the gas was accumulated in the cargo hold.

The foreman might measure oxygen concentration, but it is not certain, for the reason that
the foreman was killed and nobody knew whether the foreman conducted the measurement,

On the other hand, it was confirmed that the atmosphere in the cargo hold had kept oxygen-
depleted condition after opening of the hatchway covers at the port of Saganosekl, without
replacement by fresh air having 20.9 per cent of oxygen.

During the ship was berthed at the wharf of the port of Saganoseki, one person in charge of
cargo work entered into cargo hold No.3 and was descending toward the holtom. He was
killed by anoxia owing to inhalation of oxygen-depleted air. The foreman entered into the
cargo hold in order to rescue the person. The foreman was also killed by anoxia owing to
inhalation of oxygen-depleted air. Another person in charge of the cargo work further
entered into the cargo hold in order to rescue the two persons. Then he was further killed by

anoxia owing to inhalation of oxygen-depleted air,
2.2 Information régardlng cargo and floatation reagent

The name of the cargo was COPPER SULPHIDE CONCENTRATE in accordance of the
MSDS. The cargo was produced from copper ore mined in Papua New Guinea by floatation,
in the MSDS, the following issues were mentioned: name of the product, ils composition,
information on its components, precautions concerning handling, measures for protection of
personnel, emergency measures in case of contact with eyes, danger of mild oxidization in
air, mild heating by wetting, and ignition generates "sulphur gases". However, there was no

information on the floatation reagent.

According to the results of accident investigation, two flotation reagents were used for the
cargo. Floatation reagents W and X were used 17.0 g and 16 5 g per 1 tonne of crude ore,

respectively,
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2.3 Oxidation of Copper Concentrate and infiuence of the Floatation Reagents

Japan Transport Safety Board investigated the oxidation properties of copper concentrates,
gas generating properties of the floatation reagents and so on, in order to evaluate the
influence of the cargo on the atmosphere in an enclosed space such as the cargo hold.

The results of the investigation indicated:

A Regardless of the ambient temperature and amount of void spaces (porosity)
in the sealed containers, the oxygen concentration in the containers reduced

linearly through time;
2 The oxygen consumption rates varied depending on floatation reagents;

3 It was confirmed that fioatation reagents lower the oxygen concentration
near the bottom of the enclosed space; and

"4 The components of the odorous gases were toluene, xylene (both are
aromatic hydrocarbons), diethylacetamide (ester compound) and phenal, all
of which were harmful to the human body.

2.4 Causes of bad replacement of air in the cargo hold by fresh air

The atmosphere in the cargo hold had kept oxygen-depleted condition for a certain period after
opening of the hatchway covers at the port of Saganoseki. Namely, the oxygen-depleted air in
the cargo hold had not been replaced by fresh air for a certain period. The causes of such bad

replacement of air were deemed as follows:

A Heavier-than-air odorous gases generated from the floatation reagents were
not replaced by air and accumulated at the lower layer of the hold; and

2 The airflow speed obtained by natural ventilation was up to 1.4 m/s and not
sufficient to replace air in the cargo hold.

3 Precautions for carriage of metal sulfide concentrates

Copper sulphide concentrates were beneficiated from copper ore by floatation method using
reagents. Depending upon the properties of the floatation reagent adhered to concentrates,
it may generate toxic gas. The toxic gas is heavier than air; therefore, it stagnates in a cargo
hold. As a result, the toxic gas may not be replaced by fresh air and an atmosphere of the |
cargo hold may remain oxygen-depleted condition for a long period.
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dramatic differences between the proposed modified test and the existing
test methodology.

4.13  In considering document DSC 17/4/36, related to the finalization of the nicke! ore
draft schedule, the delegation of France informed the Sub-Committee that additional studies
were necessary to validate the alternative test procedure included in the appendix of the draft
schedule, as prepared by the E&T Group.

4.14 Having noted the above information and that further results would be provided at a
future session, the Sub-Committee decided to postpone, to DSC 18, the consideration of the
provisions concerning the alternative test procedure, as contained in the nickel ore draft
schedule set out in annex 2 of document DSC 17/4/2, for inclusion in the next set of
amendments (03-15) to the Code. Consequently, taking into account the urgent need to
include a schedule for nickel ore in the IMSBC Code, the Sub-Committee agreed to retain
provisions not related to the appendix and instructed the working group to finalize the
schedule for nickel ore at this session.

New Group listings of cargoes in the IMSBC Code

4.15 The Sub-Committee considered document DSC 17/4/10 (BIMCO), making a
comparison between the BC Code and the current IMSBC Code regarding the arrangement
of cargoes in the context of Groups (A, B or C) as integrated in appendix | of the Code, and
proposing the inclusion of a new appendix 5 which would group the cargoes in a different
manner. The Sub-Committee, while noting that some delegations supported the proposal
and others expressed concerns over developing another index in the Code, decided to refer
the above document to E&T 18 for further consideration with a view fo advising DSC 18
accordingly {see paragraph 4.36.2),

Potentizal errors in section 7 of the IMSBC Code

418 In considering document DSC 17/4/37 {(United Klngdom) which highlighted potential
errors in the IMSBC Code, the Sub-Committee agreed, in principle, with the proposal and
referred it to the working group for further consideration.

Other documents containing new proposals

417 Given the large number of documents submitted containing new proposals for
cargoes not listed in the IMSBC Code as well as proposals for amendments to existing
schedules, the Sub-Committee agreed to forward the following documents for further
consideration by the working group: DSC 17/4/5, DSC 17/4/6, DSC 17/4/7, DSC 17/4/8,
DSC 17/4/11, DSC 17/4/12, DSC 17/4/13, DSC 17/4/14, DSC 17/4/15, DSC 17/4/18,
DSC 17/4/17, DSC 17/4/18, DSC 17/4/119, DSC 17/4/20, DSC 17/4/21, DSC 17/4/25,
DSC 17/4/26, DSC 17/4/27, DSC 17/4/30, DSC 17/4/31, DSC 17/INF.3, DSC 17/INF.7,
DSC 17/INF.12, DSC 17/INF 13 and DSC 17/1NF 14

CASUALTY INVOLVING TRANSPORT OF METAL SULPHIDE CONCENTRATES

418 The Sub-Committee noted document DSC 17/INF.8 (Japan) providing information
on the investigation of an incident involving transport of Metal Sulphide Concentrates on the

buik carrier Slngapore Grace

e i Ay ey ek i

EARLY IMPLEMENTATION OF THE AMENDMENTS (02 13) TO THE !MSBC CoDE

4,19  Having considered document DSC 17/4/4 (Secretariat) containing the outcome of
MSC 90, in particular, that the Committee had approved Interim measures for early
implementation of the draft amendments to the IMSBC Code (MSC.1/Circ.1441),
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