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Annex E

Document 07.03.07-02 — Holds temperatures, gases and ventilation status
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Chapter : Shipboard Operation Document
Topic : Holds Temperatures Gases Ventilation Status 07.03.07-02
Safety Management System Page 1 0of 3
Vessel Master Name C/O Name
BERGE MAWSON [ ] [ ]
Load Port BUNYU, INDONESIA Sailed Cargo Type
Disch Port MUNDRA, INDIA Arrived COAL IN BULK
Hold Hold 1 Hold 2 Hold 3 Hold 4 Hold 5 Hold 6 Hold 7 Hold 8 Hold 9
Quantity MT
Cargo Loaded at
Temperature
£ -g a Ambient Temperature
‘2_' g . E g s o § Teml;:::ture Enter duration of Ventilation, else comment.
1 21/06 | 0830 ( 12 | 830 | 5.9 n/a 35 Hold vents are closed
2 | 21/06 29 |30 |28 (85
3 | 21/06 Hold vents are closed
a | 21/06 Hold vents are closed
5 21/06 Hold vents are closed
6 | 21/06
7 | 21/06 | 0830 | 22 412 | 61 n/a 36 Hold vents are closed
8 21/06
9 | 21/06 Hold vents are closed
1 | 22/06 | 0830 | 24 314 |53 n/a 34 Hold vents are closed
2 | 22/06 | 0830 30 |31 |29 |85 / ‘
3 22/06 | 0830 | 27 218 [ 6.6 n/a _-'35 Hold vents are closed
a4 22/06 Hold vents are closed
5 | 22/06 | 0830 | 23 168 | 6.2 n/a 38 Hold vents are closed
6 22/06 J/
7 22/06 | 0830 [ 32 236 [ 45 n/a 36 .| Hold vents are closed
s | 22/06
9 | 22/06 34 Hold vents are closed
1 | 23/06 | 0830 | 21 213 | 5.8 n/a 34 Hold vents are closed
2 23/06 29 |30 |28 |85 Hold vents are closed
3 | 23/06 | 0830 | 16— 146 | 66 n/a | 136 Holcil vents are closed
s | 23/06 [ ' | | f ¢ Hold vents are closed
5 | 23/06 | 0830 }8 512 |42 ‘n/a 35 Hold vents are closed
6 |23/06 | | Hold vents are closed
7 | 23/06 | 0830 | 32 310 | 45 n/a 36 Hold vents are closed
8 | 23/06 | 0830 [ 20 422 | 5.6 n/a 36 Hold vents are closed
9 23/06 | 0830 [ 15 187 | 5.9 n/a 35 Hold vents are closed
1 24/06 | 0830 [ 25 331 (61 n/a 35 Hold vents are closed
2 | 24/06 | 0830 | 18 109 | 46 nfal30 |31 |29 |8&5 35 Hold vents are closed
3 | 24/06 | 0830 | 32 311 | 6.9 n/a 35 Hold vents are closed
4 24/06 | 0830 [ 29 604 63 n/a 38 Hold vents are closed
s | 24/06 | 0830 | 16 520 | 4.8 n/a 38 Hold vents are closed
6 | 24/06 | 0830 | 25 412 | 6.1 n/a 36 Hold vents are closed
7 24/06 | 0830 | 34 328 |48 n/a 35 Hold vents are closed
8 | 24/06 | 0830 | 28 218 | 5.6 n/a 36 Hold vents are closed
9 | 24/06 | 0830 | 15 194 | 5.9 n/a 34 Hold vents are closed
Revision No. Revision Date Approved by
Issued Date 21-07-2017 Issued by ‘
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Chapter : Shipboard Operation Document
Topic : Holds Temperatures Gases Ventilation Status 07.03.07-02
Safety Management System Page 2 of 3
Vessel Master Name C/O Name
BERGE MAWSON [ ] [ ]
Load Port BUNYU, INDONESIA Sailed Cargo Type
Disch Port MUNDRA, INDIA Arrived COAL IN BULK
Hold Hold 1 Hold 2 Hold 3 Hold 4 Hold 5 Hold 6 Hold 7 Hold 8 Hold 9
Quantity MT
Cargo Loaded at
Temperature
£ -g a Ambient Temperature
‘2_' g . E g < o E Teml;:::ture Enter duration of Ventilation, else comment.
1 25/06 | 0830 | 29 148 | 5.2 n/a 35 Hold vents are closed
2 | 25/06 29 |30 |28 |85 35 Hold vents are closed
3 | 25/06 | 0830 | 27 233 | 6.4 n/a 35 Hold vents are closed
a4 | 25/06 38 Hold vents are closed
5 25/06 | 0830 [ 19 511 | 49 n/a 38 Hold vents are closed
6 |25/06 0830 [31 [a18 |61 n/a 35 Hold vents are closed
7 | 25/06 | 0830 | 23 310 | 5.2 n/a 35 Hold vents are closed
8 25/06 36 Hold vents are closed
9 | 25/06 | 0830 | 20 224 | 6.9 n/a 36 Hold vents are closed
1 | 26/06 | 0830 | 33 187 | 55 n/a 34 Hold vents are closed
2 | 26/06 30 |3 29 |85 35 Hold vents are closed
3 26/06 | 0830 [ 16 411 | 5.4 n/a 35 Hold vents are closed
a4 26/06 | 0830 | 14 212 | 83 n/a 38 Hold vents are closed
5 | 26/06 | 0830 | 25 115 | 6.8 n/a 38 Hold vents are closed
6 | 26/06 37 Hold vents are closed
7 26/06 | 0830 | 18 214 [ 65 n/a 35 ‘| Hold vents are closed
8 | 26/06 | 0830 | 9 412 | 7.8 n/a 36 Hold vents are closed
9 | 26/06 | 0830 [ 11 610 | 6.8 n/a 36 Hold vents are closed
1 | 27/06 | 0830 34 Hold vents are closed
2 27/06 | 0830 | 17 399 | 46 n/a |30 |31 29 |85 35 Hold vents are closed
3 | 27/06 | | | | ) | 35 Holcil vents are closed
s | 27/06 | 0830 | 22 430 l6.7 'n/a ‘38 Holzil vents are closed
5 | 27/06 | 0830 | 38 Hold vents are closed
6 |27/06 | 0830 [12 | 633 |[69 n/a 35 Hold vents are closed
7 27/06 35 Hold vents are closed
8 | 27/06 | 0830 | 8 225 | 5.8 n/a 36 Hold vents are closed
9 27/06 35 Hold vents are closed
1 28/06 | 0830 | 7 830 |99 n/a 36 Hold vents are closed
2 | 28/06 | 0830 | 21 422 | 122 nfa|30 [31 |29 |85 33 Hold vents are closed
3 | 28/06 | 0830 | 17 815 | 5.3 n/a 34 Hold vents are closed
4 28/06 | 0830 [ 22 416 | 47 n/a 35 Hold vents are closed
s | 28/06 | 0830 | 15 174 | 61 n/a 38 Hold vents are closed
6 | 28/06 | 0830 |9 278 | 75 n/a 37 Hold vents are closed
7 28/06 | 0830 [ 12 852 |82 n/a 36 Hold vents are closed
8 | 28/06 | 0830 [ 19 318 | 85 n/a 36 Hold vents are closed
9 | 28/06 | 0830 | 12 371 | 10.2 n/a 33 Hold vents are closed
Revision No. Revision Date Approved by
Issued Date 21-07-2017 Issued by ‘
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Chapter : Shipboard Operation Document
Topic : Holds Temperatures Gases Ventilation Status 07.03.07-02
Safety Management System Page 3 of 3
Vessel Master Name C/O Name
BERGE MAWSON [ ] [ ]
Load Port BUNYU, INDONESIA Sailed Cargo Type
Disch Port MUNDRA, INDIA Arrived COAL IN BULK
Hold Hold 1 Hold 2 Hold 3 Hold 4 Hold 5 Hold 6 Hold 7 Hold 8 Hold 9
Quantity MT
Cargo Loaded at
Temperature
£ -g Ambient Temperature
] 5 2 3 c g Hold Enter duration of Ventilation, else comment.
; § @ % é % & ﬁsl- % 7 S| Temperature
2| &8 | E|2|[S| & |58 &V
1 29/06 | 0830 | 7 830 |99 n/a 38 Hold vents are closed
2 | 29/06 | 0830 | 10 636 | 10.0 nfal29 |30 |28 |8&5 35 Hold vents are closed
3 | 29/06 | 0830 | 11 1045 | 6.2 n/a 35 Hold vents are closed
4 29/06 | 0830 | 10 816 | 3.6 n/a 38 Hold vents are closed
5 29/06 | 0830 | 10 73 5.9 n/a 38 Hold vents are closed
6 |29/06 | 0830 [ 13 [385 |83 n/a 36 Hold vents are closed
7 | 29/06 | 0830 | 7 854 | 5.7 n/a 35 Hold vents are closed
8 29/06 | 0830 | 14 488 | 45 n/a 37 Hold vents are closed
9 | 29/06 | 0830 |5 591 [ 112 n/a 33 Hold vents are closed
1 | 30/06 | 0830 | 12 612 | 8.9 n/a 39 Hold vents are closed
2 [30/06 [0830 [ 22 |126 | 113 nfa|29 |30 |28 |85 33 Hold vents are closed
3 30/06 | 0830 | 18 445 192 n/a _-'35 Hold vents are closed
a4 | 30/06 | 0830 |9 216 | 5.6 n/a 38 Hold vents are closed
5 | 30/06 | 0830 | 12 173 | 7.8 n/a 36 Hold vents are closed
6 | 30/06 | 0830 | 31 331 | 101 n/a 36 Hold vents are closed
7 30/06 | 0830 | 17 447 | 6.7 n/a 35 ‘| Hold vents are closed
8 | 30/06 | 0830 | 26 189 | 5.6 n/a 37 Hold vents are closed
9 | 30/06 | 0830 [ 10 342 | 125 n/a 33 Hold vents are closed
1 | 01/07
2 01/07
s |07 |y | |
s |oijo7 [ ' | l
s | o0i/07 | '
6 |01/07 | ./ |
7 | 01/07
8 01/07
9 01/07
1 02/07
2 02/07
3 | 02/07
4 02/07
5 02/07
6 | 02/07
7 02/07
8 02/07
9 | 02/07
Revision No. Revision Date Approved by
Issued Date 21-07-2017 Issued by ‘
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Annex F

Document 11l 10/1NF.18 — Analysis of enclosed space accidents on board ships



Image courtesy of International Maritime Organization

\9’ \i' INTERNATIONAL E
\4‘@ Pl MARITIME
N 224 ORGANIZATION
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FROM THE ANALYSIS OF DATA

Analysis of enclosed space accidents on board ships

Submitted by InterManager

SUMMARY

Executive summary: This document provides information and analysis on enclosed space
accidents on board ships between 1996 and 1 May 2024.

Strategic direction, 7
if applicable:

Output: 74and 7.5
Action to be taken: Paragraph 4

Related documents: Il 10/4/3 and Il 9/INF.11

Introduction

1 This document has been submitted in accordance with the provisions of
paragraph 6.12.4 of the Organization and method of work of the Marine Safety Committee and
the Marine Environmental Protection Committee and their subsidiary bodies
(MSC-MEPC.1/Circ.5/Rev.5) and provides sub-comment information on enclosed space
accidents from 1996 to 1 May 2024 as well as updates on InterManager's previous submission
to Il 9 through document III 9/INF.11.

2 InterManager has gathered and analysed available verified information on enclosed
space accidents which have occurred as a result of asphyxiation only. Although other
accidents occur within enclosed spaces, such as slips, trips and falls, and also fires and
explosions, these have been excluded since their root cause is different.
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3 The trend for the number of enclosed space accidents in the near term appears to be
stable, acknowledging that there remains a significant lag between the accident occurrence,
its investigation, the release of the report and its submission into the marine casualties and
incidents module (MCI) of the Global Integrated Shipping Information System (GISIS) or its
release elsewhere. There is, however, an apparent increase in the number of seafarers and
third parties dying in enclosed spaces, particularly in 2023, and these numbers appear to be
increasing which is a cause for concern to all involved in maritime safety.

Action requested of the Sub-Committee
4 The Sub-Committee is invited to take note of the analysis, trends and information
provided above and in the annex to this document and to consider how such information might

be taken into account when deliberating safe entry into enclosed spaces, while taking
cognizance of lessons learned from past incidents.
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ANNEX

ANALYSIS OF ENCLOSED SPACE ACCIDENTS DUE TO ASPHYXIATION

Figure 1

" Enclosed Space Accidents 1996 to 2024
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1 Figure 1 shows the number of verified enclosed space accidents due to asphyxiation
per year from 1996 to 1 May 2024.
2 The vertical axis is the count of accidents, and the horizontal axis represents individual

years. The red vertical bar indicates cumulative accidents that occurred before the introduction
of the Assembly resolution on Revised recommendations for entering enclosed spaces aboard
ships (resolution A.1050(27)).

3 Given the increased transparency within the industry together with more efficient
reporting and investigating, the number of accidents captured is increasing. However, there
remains a natural lag between the accident occurring, it being investigated and the report being
released. This means that the data set for recent years will, by its nature be incomplete, and
depict an evolving landscape.

4 Although such a lag is understandable, it inhibits the ability of others to learn,
and there remains a risk that similar accidents may occur in the period from the initial event
occurrence to the final report being released. The use of safety bulletins, safety flashes and
interim reports assists in mitigating this risk and those who utilize these and other means of
communicating initial findings should be commended for their contribution to ongoing safety
on board ships and the learning opportunity within the industry.
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Figure 2

Number of fatalities 1996-2024
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5 Figure 2 shows the number of verified enclosed space fatalities per year from 1996
to 1 May 2024, where the vertical axis measures the fatality count, and the horizontal axis
represents the individual years.

6 The following colour key has been used:

A Buff — Seafarers who have died in enclosed spaces on board ships for the
year indicated.

2 Blue — Third parties who have died in enclosed spaces on board ships for
the year indicated.

3 Grey — The total number of seafarers and third parties who have died in
enclosed spaces on board ships for the year indicated.

4 Red — The totals from 1996 to the end of 2011, the time period prior to the
introduction of the current Assembly resolution on enclosed spaces.

7 Seafarers remain those most at risk from losing their lives within an enclosed space
on board ships.
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8 With improvements in communications from ship to shore, both commercially and for
private use, there is currently much greater transparency within the industry particularly when
things do not go as planned. Likewise, the process of reporting and that of investigation are
now more mature and have become more encompassing. These factors have led to a greater
number of incidents being reported, recorded and investigated.

9 The number of all fatalities remains substantial and any improvement in hazard
awareness, design and process will assist in mitigating such deaths in the future.

Figure 3

Where enclosed space accidents happen all ship types
1996 to 1°* May 2024
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10 Figure 3 shows pictorially where enclosed space accidents have occurred on board
ships within the period from 1996 to 1 May 2024 utilizing a generic ship profile.

11 It can be seen that the majority of accidents continue to occur, expectedly, within the
working areas of ships such as cargo oil tanks, holds and water tanks as well as void spaces.

12 Four per cent of all enclosed space accidents have occurred within the
accommodation space of a ship, this being the crew's living and recreational areas, and they
are attributable mainly to the ingress of cargo fumigant.

13 Enclosed space accidents in the access areas of ships' holds account for 14% of the
total for the period studied. Although the accidents occurring within the so-called Australian
Ladder style of access have accounted for less than a third of these types of accidents,
the number of ships with this style of access points is few, numbering in the hundreds rather
than the thousands of bulk carriers with a more traditional form of access.

14 Enclosed space accidents within the ship's forecastle space have been primarily
attributed to gas migration from the cargo holds through bulkheads which are not gastight.
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Figure 4
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15 Figure 4 shows the nature of the immediate cause of accidents that occurred within
an enclosed space on board ships within the period from 1996 to 1 May 2024.

16 Some accidents remain under investigation, with immediate causes as yet unclear.
Unfortunately, it is still not possible to determine the initial cause of accident from some
accident reports other than that the casualties involved were asphyxiated while in other
recorded accidents, the investigation report remains unavailable. The combined sum of these
figures is shown in the "Unstated" section.

17 The primary area captured in the immediate cause of an incident is that of the ship's
crew or contracted shore staff undertaking an activity which was planned to happen, but which
unfortunately went wrong, leading to an accident.

18 The second substantive segment is where an accident has occurred in an unplanned
activity on board the ship. This is primarily where seafarers and shore-based third parties have
entered a space considered safe but unfortunately, this has turned out not to be the case.
Lack of knowledge of the ship and an appreciation or understanding of signage, when
displayed, remains a reoccurring causal factor for third-party fatalities. Additionally, for ships'
crews, it is where a space was known to be unsafe for entry and an individual has entered it
to take "a quick look" or in too many other cases, entered an unsafe space to affect the rescue
of another individual who has collapsed within that space.
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Figure 5

ENCLOSED SPACE ACCIDENTS BY SHIP TYPE,
1999 TO 1ST MAY 2024
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19 Figure 5 shows the breakdown of ship types which have had an enclosed space
accident resulting from asphyxiation due to deficient atmosphere within the period from 1996
to 1 May 2024. As with all accidents contained within this study, those caused by fall, fire or
explosion have been excluded.

20 The ship types which have been included within the category "others" are:

A livestock ships;

2 tugs and offshore service vessels;

3 large fish catching and/or processing types; and
4 special service or specialist ship types.

21 The tanker category includes all bulk liquid carrying ships, including those which carry
oils, chemicals and gases. The relative size of this segment remains surprising when
considering the additional industry scrutiny that has been applied to it over many years.

22 General cargo ships and bulk carriers account for a high proportion of accidents.
However, they also employ the greatest number of third parties in high-activity situations to
assist in the loading or discharging of their cargoes. Importantly, unlike the ship's crew, many
of them do not have the necessary knowledge of safety procedures on board the ship they
have been temporarily engaged to work on.
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