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GLOSSARY OF ABBREVIATIONS AND ACRONYMS

°C	 -	 degrees Celsius

2/O	 -	 second officer

AB	 -	 able-bodied seaman

BA	 -	 breathing apparatus

BC Code	 - 	 Code of Safe Practice for Solid Bulk Cargoes

Berge Bulk 	 -	 Berge Bulk Maritime Pte. Ltd

BKS	 - 	 PT Bintang Kartika Segara

BLU Code	 - 	 The Code of Practice for the Safe Loading and Unloading of 
Bulk Carriers

C/O 	 - 	 chief officer

CCTV 	 - 	 closed-circuit television

CO	 -	 carbon monoxide

CO2	 -	 carbon dioxide

COSWP	 -	 Code of Safe Working Practices for Merchant Seafarers

CPR	 -	 cardiopulmonary resuscitation

H2S	 -	 hydrogen sulphide

HEIG	 -	 Human Element Industry Group

IGP&I	 - 	 International Group of Protection and Indemnity Clubs

IMO	 -	 International Maritime Organization

IMSBC Code	 -	 International Maritime Solid Bulk Cargoes Code

IMSR 	 -	 Isle of Man Ship Registry

ISM Code	 -	 International Safety Management Code for the Safe Operation of 
Ships and for Pollution Prevention

LEL	 -	 lower explosive limit

m3	 -	 cubic metres

MAIIF	 -	 Marine Accident Investigators’ International Forum

MSC	 -	 The Maritime Safety Committee

MTIS	 -	 Marine Terminal Information System

OCIMF 	 -	 Oil Companies International Marine Forum. Information available 
from https://www.ocimf.org

OOW	 - 	 officer of the watch

OS 	 -	 ordinary seaman

https://www.ocimf.org


P&I	 - 	 Protection and Indemnity

PPE		  personal protective equipment

ppm	 -	 parts per million

SMS 	 -	 safety management system

SOLAS 	 -	 International Convention for the Safety of Life at Sea, 1974 
as amended

SPK	 -	 Surya Pratama Karya, a floating crane

STCW 	 -	 International Convention on Standards of Training, Certification and 
Watchkeeping for Seafarers, 1978 as amended

TAN	 -	 Technical Advisory Notice

TJS	 -	 PT Tara Jaya Samudera

VHF 	 -	 very high frequency

TIMES: all times used in this report are GMT+8 unless otherwise stated.

Berge Mawson

Image courtesy of Komite Nasional Keselamatan Transportasi
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SYNOPSIS

On 27 June 2022, three unconscious stevedores were recovered from a cargo hold access 
space on board the Isle of Man registered bulk carrier Berge Mawson at Bunyu Island 
Anchorage, Indonesia. Despite prompt medical attention by ship and port staff, the three 
men died.

Berge Mawson was loading a bulk cargo of coal from barges using a floating crane. The 
coal in cargo hold No.7 was being levelled by a bulldozer, when loading was paused and 
all hatches were closed due to heavy rain. Once the rain had stopped, a stevedore made 
several attempts to gain access to the bulldozer. Unsupervised, the stevedore mistakenly 
descended into cargo hold No.8 access space where he collapsed. As Berge Mawson’s 
crew were collecting rescue equipment, two stevedores also collapsed in cargo hold No.8 
access space as they attempted to rescue their stricken colleague.

The MAIB investigation concluded that:

	● The stevedores died because they entered an enclosed space that had a noxious 
atmosphere that could not sustain life.

	● Atmosphere testing of cargo spaces was not routinely carried out before stevedores 
entered the compartments.

	● The stevedores were not adequately supervised on board Berge Mawson.

	● Access ways to cargo spaces were not locked closed when not in use.

	● The stevedores were unable to understand safety labels and warnings and cargo 
space identification.

	● The agreed Ship-Shore Safety Checklist had limited validity after the commencement 
of cargo operations.

	● The terminal had not trained the stevedores in line with international guidelines on 
safe cargo work on board bulk carriers.

	● An industry-led initiative that requires bulk terminals to implement safety training and 
management systems could improve stevedore safety on board vessels.

Following the accident, Berge Bulk Maritime Pte. Ltd has reviewed its procedures for 
entry into cargo hold spaces, undertaken to fit physical barriers to prevent unauthorised 
cargo hold access on all its bulk carriers and revised its Ship-Shore Safety Checklist. 
A recommendation has been made to the Maritime and Coastguard Agency to review 
the guidance provided in the Code of Safe Working Practices for Merchant Seafarers on 
the inclusion of third parties such as stevedores during enclosed space drill scenarios. 
Recommendations have been made to Bunyu Port Organizing Unit, PT Bintang Kartika 
Segara, and PT Tanjung Mas to ensure adequate training of stevedores; and Berge 
Bulk Maritime Pte. Ltd to ensure masters and crew are provided with clear and precise 
guidance for the conduct of safe operations. A final recommendation has been made to 
Intercargo, InterManager and RightShip to compile and issue a minimum safety standard 
for stevedores working cargo on their members’ vessels.
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SECTION 1	 – FACTUAL INFORMATION

1.1	 PARTICULARS OF BERGE MAWSON AND ACCIDENT

SHIP PARTICULARS

Vessel’s name Berge Mawson

Flag Isle of Man
Classification society Lloyd’s Register
IMO number/fishing numbers 9738868
Type Bulk carrier
Registered owner Berge Mawson Co. Inc
Manager(s) Berge Bulk Maritime Pte. Ltd
Construction Steel
Year of build 2015
Length overall 291.98
Registered length 284.28
Gross tonnage 92,732
Minimum safe manning 15
Authorised cargo Solid bulk cargoes

VOYAGE PARTICULARS

Port of departure Gangavaram, India
Port of arrival Bunyu Island anchorage, Indonesia
Type of voyage International
Cargo information Coal
Manning 20

MARINE CASUALTY INFORMATION

Date and time 27 June 2022 at about 1300
Type of marine casualty or incident Very Serious Marine Casualty
Location of incident Bunyu Island anchorage, Indonesia
Place on board Main deck
Injuries/fatalities 3 fatalities
Damage/environmental impact None
Ship operation Cargo loading: ship-to-ship
Voyage segment Anchored or alongside
External & internal environment Daylight, wind north-north-westerly force 3; 

clear visibility; slight seas
Persons on board 20 crew, unknown number of 

shore personnel



3

1.2	 INVESTIGATION

This investigation into a very serious marine casualty was conducted by the Marine 
Accident Investigation Branch (MAIB) on behalf of the Isle of Man Ship Registry, a 
member of the Red Ensign Group.

The on board investigation was conducted by the MAIB. Access to the port was not 
possible due to COVID-19 travel restrictions. Evidence from Bunyu Island port and 
shoreside entities was completed by Komite Nasional Keselamatan Transportasi 
Republik Indonesia on behalf of the MAIB.

1.3	 NARRATIVE

1.3.1	 Background

On 18 June 2022, the Isle of Man registered bulk carrier Berge Mawson anchored 
at the Bunyu Island anchorage, Indonesia (Figure 1) while waiting to load 150,000 
metric tonnes of coal in bulk. The coal was to be loaded into Berge Mawson from 
barges using a floating crane; bulldozers driven by port stevedores were to be used 
to level (trim) the coal in the cargo holds (Figure 2).

Figure 1: Bunyu Island, Indonesia

Images courtesy of OpenStreetMap

Bunyu Island

Figure 2: Cargo work at Bunyu Island

Floating crane

Bulldozer

Cargo hold No.7

Image courtesy of Berge Bulk Maritime Pte. Ltd

Barge

https://www.openstreetmap.org
https://www.bergebulk.com/
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1.3.2	 Arrival at Bunyu Island

At 1240 on 19 June 2022, Berge Mawson raised its anchor and manoeuvred under 
pilotage to the designated loading area where, at 1354, the ship anchored again. 
At 1600, the chief officer (C/O) and the surveyor completed the Ship-Shore Safety 
Checklist (Annex A). By 1700, the floating crane Surya Pratama Karya (SPK) was 
moored on the bulk carrier’s starboard side in preparation to load coal from open 
barges towed from Bunyu Island.

At 1815, Berge Mawson’s cargo hold No.7 hatch covers were opened and loading 
commenced at 2006. Cargo operations continued for the next 8 days, following the 
C/O’s loading plan for the nine cargo holds. There were frequent stops due to barge 
logistics and heavy rain showers that required the hatch covers to be closed to 
prevent the cargo becoming saturated.

On 25 June at 1730, loading was completed into cargo hold No.8 and its hatch 
covers were closed at 1919. Cargo was loaded into the other holds through to 
26 June.

1.3.3	 Events leading up to the accident

At 0320 on 27 June, the twentieth barge was alongside SPK and, at 0325, loading 
resumed into cargo hold No.7 and continued until 0630, when a bulldozer was lifted 
into the hold for the trimming1 of the cargo.

At 0830, the daily testing of hold atmospheres was completed through the testing 
point on the hold hatches using a portable gas detector2. Cargo hold No.8 was noted 
to have 8% lower explosive limit (LEL) methane, 225 parts per million (ppm) carbon 
monoxide (CO), and 5.8% oxygen.

At 0840, heavy rain caused cargo work to be stopped, and about 20 minutes later all 
of Berge Mawson’s cargo hatches were closed. The bulldozer operator on duty left 
the bulldozer in cargo hold No.7 and exited the hold.

At about 1236, another bulldozer operator (hereafter referred to as bulldozer 
operator 2) arrived on Berge Mawson’s main deck and asked the foreman and 
assistant foreman to request that cargo hold No.7 hatch cover was opened to 
complete the trimming operation in the hold. The foreman used very high frequency 
(VHF) radio to relay the request to Berge Mawson’s second officer (2/O), who was 
on duty.

The 2/O ordered the on duty able-bodied seaman (AB) and ordinary seaman (OS) 
to open cargo hatch No.7, which was fully open by 1244:10. The AB made their way 
back to the ship’s accommodation while the OS moved forward along the starboard 
side of the main deck.

The closed-circuit television (CCTV) cameras on Berge Mawson’s main deck 
recorded bulldozer operator 2 making several entries into the cargo holds. The 
CCTV actions of bulldozer operator 2 are detailed at Table 1.

1	  The process of levelling a bulk cargo to reduce free surface effect and maximise loading space.
2	  The meter used was a Riken Keiki GX-3R, last calibrated ashore on 16 February 2022, and on board on 24 

May 2022.
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Time Action Activity

1248:46 1 Walked back and forth, looking at the booby hatches3 between 
cargo hold No.6 and cargo hold No.7

1250 2 Opened cargo hold No.7 forward booby hatch, descended into 
cargo access space, and climbed back out

1251:43 3 Closed cargo hold No.7 forward booby hatch and looked over the 
coaming4 into cargo hold No.7

1251:49 4 Opened the void space booby hatch between cargo holds No.6 and 
No.7 and descended into it

1254:12 5 Emerged from the void space booby hatch and closed the hatch

1255:06 6 Leaned against the forward hatch coaming around cargo hold No.7

1255:18 7 Moved to the starboard side of the hold, then returned to cargo hold 
No.7 forward booby hatch

1255:39 8
Opened cargo hold No.7 forward booby hatch and descended 
into the cargo access space, then climbed out leaving booby 
hatch open

1256:38 9 Walked back and forth alongside the coaming around cargo 
hold No.7

1257:22 10 Moved to cargo hold No.6 aft booby hatch

1257:32 11
Opened, looked into and then closed cargo hold No.6 aft booby 
hatch, returned to cargo hold No.7 and looked into it over 
the coaming

1258:44 12 Paused by the coaming then moved to the starboard side and 
headed aft, passing under cargo hold No.7 hatch cover

1259:36 13 Paused to look into cargo hold No.7 over the aft coaming

1259:42 14 Moved to cargo hold No.8 forward booby hatch

1259:48 15 Opened cargo hold No.8 forward booby hatch

1300:36 16 Descended through cargo hold No.8 forward booby hatch into the 
cargo hold access space

Table 1: Activities of bulldozer operator 2 on Berge Mawson’s main deck between 
1247 and 1300

1.3.4	 The search for bulldozer operator 2

At about 1305, the assistant foreman went to check on the progress in cargo hold 
No.7 but could not hear the bulldozer working. The assistant foreman checked the 
main deck surrounding cargo hold No.7 before returning aft. At 1316, the assistant 
foreman returned to look for bulldozer operator 2 again, and after checking cargo 

3	  Industry term for an access hatch.
4	  A raised frame around a cargo hold or access hatch to keep out water.
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hold No.7 he shouted to the crew on board SPK to ask if bulldozer operator 2 had 
returned to the accommodation. On receiving a negative response, the assistant 
foreman returned to cargo hold No.7 and looked again into the hold.

At 1321:52, the assistant foreman climbed into cargo hold No.7 forward booby hatch 
to look for bulldozer operator 2. At 1322:43, the assistant foreman emerged from 
the booby hatch then walked past an AB, who was working at the aft end of cargo 
hatch No.6 and climbed onto the port side coaming of cargo hold No.7 hatch. The 
assistant foreman then walked aft along the top of the coaming, pausing twice to 
check the hold in the search for bulldozer operator 2. On reaching the aft port corner 
of the coaming the assistant foreman moved inboard, then jumped down to the 
main deck.

At 1324:36, the assistant foreman opened cargo hold No.7 aft booby hatch and 
looked inside. The assistant foreman then saw that cargo hold No.8 forward booby 
hatch was open and moved starboard towards the hatch. At 1325:04, the assistant 
foreman looked into cargo hold No.8 forward access space and saw bulldozer 
operator 2 lying unconscious on the deck below, his upper torso through the access 
point to the lower level of the space.

The assistant foreman immediately used the SPK VHF radio to shout “Someone fell 
into the hatch!”, then ran forward to cargo hold No.6 shouting for help. The AB at 
cargo hold No.6 and the bosun, who had been walking up the main deck, responded 
to the assistant foreman’s shout and the bosun accompanied the assistant foreman 
to cargo hold No.8 forward booby hatch.

1.3.5	 Emergency response

At about 1326, on seeing bulldozer operator 2 in the cargo hold No.8 access space, 
the bosun called the 2/O using a ship’s handheld VHF radio. The 2/O immediately 
attended the scene and shouted to bulldozer operator 2, who did not respond. The 
2/O told the assistant foreman that no one should enter the space. The 2/O, bosun 
and AB left the area to raise the alarm and retrieve the ship’s rescue equipment, 
which included breathing apparatus (BA) sets.

At 1326:55, the assistant foreman was with two other stevedores at cargo hold 
No.8 forward booby hatch. Shortly afterwards, Berge Mawson’s crew started to 
bring the rescue equipment. By this time, about six stevedores, including another 
bulldozer operator (hereafter referred to as bulldozer operator 3) and the foreman 
had assembled by the booby hatch. At 1329, bulldozer operator 3 and the foreman 
descended the ladder into cargo hold No.8 forward cargo access space. Bulldozer 
operator 3 and the foreman collapsed onto the deck below and the stevedores on 
the main deck scattered.

1.3.6	 Recovery

At 1330:14, Berge Mawson’s BA team arrived on scene and saw that there were 
now three casualties in the space (Figure 3). The bosun then opened the cargo hold 
No.8 hatch covers. At 1340, the C/O lowered a gas monitor into cargo hold No.7 and 
cargo hold No.8 to test the atmosphere. The readings are summarised at Table 2.
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At 1341, the BA team entered cargo hold No.8 forward access space. At 1343, 
1347, and 1352, the three casualties were recovered to the main deck and 
cardiopulmonary resuscitation and oxygen were administered. None of the 
casualties regained consciousness. At 1430, the casualties were transferred to a 
boat and taken ashore where they were later declared deceased.

Space Methane 
(% LEL)

Oxygen 
(% vol)

CO 
(ppm)

Hydrogen sulphide 
(ppm)

Cargo hold No.7 aft access 0 20.7 0 0
Cargo hold No.8 forward access 36 0.9 2,147 3,100

Table 2: Readings from the 1340 atmosphere tests

Figure 3: Stevedores collapsed in cargo hold No.8 forward access space

Bulldozer operator 2

Bulldozer operator 3

Foreman
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1.3.7	 Postmortem examinations

Postmortem examinations of the deceased stevedores were not performed and the 
causes of their death were not established.

1.3.8	 Environmental

Since loading of Berge Mawson started on 19 June 2022, there had been frequent 
heavy rain showers that reduced visibility. The air temperature during the day varied 
between 30°C and 33°C, falling to about 28°C at night.

1.4	 BERGE MAWSON

1.4.1	 General

Berge Mawson was built by Imabari Shipbuilding Co. Ltd, Japan and delivered to its 
owners in August 2015. The vessel was operated by Berge Bulk Maritime Pte. Ltd 
(Berge Bulk), Singapore.

Founded in 2007, Berge Bulk managed a fleet of over 80 vessels ranging from 
handysize to capesize bulk carriers. In 2022, the fleet transported over 70 million 
tonnes of cargo.

Berge Mawson had nine cargo holds (Figure 4), which were separated by 
corrugated transverse bulkheads. Cargo holds No.2 to No.8 each had a capacity of 
about 22,970 cubic metres (m³), while cargo holds No.1 and No.9 had a capacity of 
19,862m³ and 20,743m³, respectively.

Berge Mawson was fitted with two CCTV cameras that provided surveillance of 
the main deck (Figure 5). The images could be viewed on monitors located on the 
bridge and in the cargo control office.

1.4.2	 Cargo hold access

Each cargo hold had hydraulically operated transverse sliding hatch covers and 
personnel access via booby hatches; one at the forward end of the hold (Figure 5), 
the other at the aft end.

Below each booby hatch was a vertical ladder that led to a cargo hold access 
space. The forward cargo hold access spaces led to further vertical ladders that 
descended into the hold (Figure 6a). The aft cargo hold access spaces led to spiral 
staircases (known as Australian ladders) that descended into the holds (Figure 6b). 
The Australian ladders were the normal means of personnel access into the holds, 
while the vertical ladders were for emergency escape (see section 1.5.7).

The booby hatches each had a coaming that extended 650mm above the deck 
and had a cantilevered 840mm square cover with six twist screws to secure it 
in the closed position (Figure 7). Each booby hatch cover had an eye and catch 
arrangement to allow the hatch lid to be secured with a padlock. Before the accident, 
Berge Mawson’s booby hatch lids were not locked but were kept dogged-down5. 
Immediately following the accident, Berge Mawson’s master implemented the 
locking of enclosed space entry points with padlocks.

5	  The twist screws were closed and tightened down to secure the hatch.
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No.8No.9 No.7 No.6 No.5 No.4 No.2No.3 No.1

Figure 4: General arrangement of Berge Mawson’s cargo holds

Cargo hold hatch covers

FORWARDAFT

For illustrative purposes only: not to scale (based on general arrangement courtesy of Berge Bulk Maritime Pte. Ltd

Figure 5: Cargo hold No.7 and cargo hold No.8

Cargo hold hatch cover No.7 (open)

Cargo hold No.5 (closed)

Cargo hold No.6 (closed)

Cargo hold hatch No.8 (closed)

Image courtesy of Berge Bulk Maritime Pte. Ltd

Cargo hold No.8 forward booby hatch

Cargo hold No.7 aft booby hatch

Spool space booby hatch

https://www.bergebulk.com/
https://www.bergebulk.com/
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Figure 6: Cargo hold access ladders, showing (insets) view to aft (a) and view to forward (b) of the corrugated bulkhead

aCorrugated bulkhead

Corrugated bulkhead

b

Cargo hold No.8 forward booby hatch

Corrugated bulkhead

Australian ladder

Vertical ladder

Images courtesy of Berge Bulk Maritime Pte. Ltd

Cargo 
hold No.8

Cargo 
hold No.7

Cargo hold 
access space

Vertical ladder Australian ladders

https://www.bergebulk.com/


11

Eye and catch arrangement

Twist screw

Figure 7: Cargo hold No.8 forward booby hatch

Image courtesy of Berge Bulk Maritime Pte. Ltd (taken after the accident and after maintenance)

https://www.bergebulk.com/
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1.4.3	 Cargo hold identification

Each cargo hold was identified by a number stencilled onto its hatch coaming. 
The booby hatch lids had the hold number stencilled on them and a plastic label 
indicated whether it was the forward or aft access to the hold. The plastic label 
on some of the booby hatch lids, including that of cargo hold No.8 forward, had 
become obscured by paint or were broken so it was unclear which end of the 
hold the booby hatch led to. Cargo hold No.7 aft had a plastic label that read 
No.7 HOLD ENTRANCE. Several warnings were painted on the exterior sides of the 
booby hatches’ coamings (Figure 8).

CHECK THE OXYGEN 
PRIOR TO ENTERING 

CARGO HOLD SPACES

Figure 8: Cargo hold No.8 forward booby hatch signage

Stencilled hold number 
applied after the accident

Images courtesy of Berge Bulk Maritime Pte. Ltd (taken at the time of the accident)

DO NOT ENTER 
WITHOUT PERMISSION 
FROM CHIEF OFFICER

Plastic label

https://www.bergebulk.com/
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1.4.4	 Crew

Berge Mawson’s crew comprised eight officers and 12 ratings. The officers were 
Ukrainian, Filipino, and Indian nationals and the ratings were Filipinos. All the crew 
held appropriate International Convention on Standards of Training, Certification and 
Watchkeeping for Seafarers 1978, as amended (STCW) certification. English was 
the working language on board.

Berge Mawson’s master was a Ukrainian national who had worked for Berge Bulk 
since 2018 and had joined the vessel in April 2022.

The C/O was a Filipino national who had worked for Berge Bulk since 2021 and 
had joined the vessel at the same time as the master. The C/O had served on bulk 
carriers since 2012 and had previous but infrequent experience of dealing with 
coal cargoes.

The 2/O was a Filipino national who had joined the vessel in April 2022 for their first 
contract with Berge Bulk.

At the time of the accident the master and the C/O were in their respective cabins 
and the 2/O and two deck crew were on duty.

The crew wore personal protective equipment (PPE) comprised of coveralls, safety 
boots and a safety helmet while working on deck.

1.5	 SAFETY MANAGEMENT SYSTEM

1.5.1	 General

Berge Bulk’s safety management system (SMS) complied with the requirements 
of the International Safety Management Code for the Safe Operation of Ships and 
for Pollution Prevention (ISM Code). On 21 May 2021, a document of compliance 
was issued by Lloyd’s Register Singapore based on an audit completed that day. 
On 11 May 2022, an annual verification that the SMS continued to comply with the 
requirements of the ISM Code was completed in Singapore.

Section 7 of the ISM Code, Shipboard Operations, stated:

The Company should establish procedures, plans and instructions, including 
checklists as appropriate, for key shipboard operations concerning the safety of 
the personnel, ship and protection of the environment. The various tasks should 
be defined and assigned to qualified personnel.

The Berge Bulk SMS comprised 14 chapters, of which chapter 7 provided 
instructions for shipboard operations and chapter 8 provided detail on 
emergency preparedness.

1.5.2	 Gangway log

A gangway log was used while Berge Mawson was in port to record when any 
visitors embarked and disembarked. Not all arrivals and departures of stevedores 
on board Berge Mawson were recorded in the gangway log during the cargo work at 
the port of Bunyu Island.
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1.5.3	 Permit to work system

Document 07.04.05 of Berge Bulk’s SMS (Permit to work systems) stated the 
procedure to be followed when completing planned and unplanned tasks. It included:

3.2 Safe Entry – Enclosed Spaces

Enclosed spaces shall include but not be limited to – ballast tanks, void 
spaces, peak tanks, cofferdams, sewage tanks, holding tanks, bunker tanks, 
duct keel, cargo holds, fresh water tanks that are normally kept closed, 
crankcases, scavenge space, unfavourable natural ventilation etc. If in doubt, 
the compartment or space shall be regarded and treated as an enclosed space. 
These instructions shall be followed to ensure that the entry into an enclosed 
space will not cause any harm to the persons performing the task.

Due to limitation in terms of resources including personnel and rescue 
equipment not more than one space requiring an Enclosed Space Permit should 
be entered at any one point of time. No person should enter an enclosed space 
alone and a buddy system (at least 2 personnel) should be used when entering 
an enclosed space.

Section 3.2 also specified that:

Gas Measurement

Prior to entry into a confined space, atmospheric testing shall be conducted (with 
ventilation stopped for this duration). Testing should be conducted at a minimum 
of three levels and this shall include the lowest point of the space being tested. 
Properly calibrated gas detection instruments should be used for the space to 
be considered safe for entry. If the enclosed space is entered 30 mins after 
issuance of permit, gas of the space should be checked again and recorded in 
the permit before an entry is permitted by the Responsible Officer. [sic]

Under the SMS, the C/O was the responsible officer for permits to work for deck 
department operations.

1.5.4	 Cargo loading procedures

Document 07.03.05 of Berge Bulk’s SMS (Cargo Operation) provided instructions 
to ensure safe cargo operations on board Berge Mawson. Section 3.6 provided 
instructions for the safety of personnel, including that:

Any activity of the stevedores on board which pose safety or environmental risk 
should be reported at once to the OOW, Chief Officer and Master. [sic]

On cargo watches, section 3.9 stated that:

Sufficient deck watch should be arranged during cargo operations taking into 
consideration the available shipboard staff and the no. of gangs working.

Normally, one OOW and two deck ratings comprise the cargo watch, which are 
also doing a dual role of being security watches. [sic]
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1.5.5	 Ship-Shore Safety Checklist

Document 07.03.03-09 (the Ship-Shore Safety Checklist) consisted of 21 tick box 
requirements that had to be agreed by Ship and Terminal before starting cargo 
operations. Requirement 13 asked:

Is the atmosphere safe in holds and enclosed spaces to which access may be 
required? Have fumigated cargoes (if any) been identified and has the need for 
monitoring of atmosphere been agreed by ship and terminal?

1.5.6	 Coal cargoes

The SMS provided guidance on coal cargoes, including the properties of coal, 
carriage requirements and general precautions, and stated:

Routine testing for methane, oxygen, and carbon monoxide levels shall also be 
performed in all working spaces, storerooms, passageways, tunnels and other 
spaces adjacent to cargo spaces.

1.5.7	 Cargo hold access

Document 07.03.25 provided instructions for safe entry into a cargo hold and 
stated that:

Entry to holds/cargo spaces should only be undertaken on the authority of a 
Responsible ship’s Officer (Chief Officer) who should ensure prior to granting 
authority that the space has been adequately ventilated and, where appropriate, 
tested for noxious gases and oxygen content.

And:

Unless adequate ventilation and air circulation throughout the free space above 
the cargo have been effected, personnel should not be permitted entry until 
tests have been carried out, and it has been established that the oxygen content 
has been restored to normal levels throughout the space and that no toxic gas 
is present.

Also that:

Persons entering the cargo hold should wear the correct PPE, accessing should 
be always done from the Australian ladder. Vertical ladders should be used only 
in an emergency. [sic]

In addition:

During the pre-loading/discharging safety meeting with terminal representative, 
Chief Officer to inform and discuss about the entry in the cargo hold. [sic]

The vessel will comply with enclosed space entry procedures, Proper Personal 
Protective Equipment (PPE) shall be worn. [sic]

If an access point to an unsafe space has to be left open, always ensure that 
warning signs are clearly posted to avoid accidental entry. [sic]
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1.5.8	 Emergency preparedness and drills

Document 08.20.01 (Annex B) provided instructions for a rescue of persons from an 
enclosed space. The contingency plan specified four teams: command; emergency; 
engine; and support/first aid, with actions assigned to each. One responsibility of the 
support/first aid team was to, Man the entrance of enclosed space.

Berge Bulk’s SMS included a requirement for vessels to complete various 
emergency drills on a monthly, bimonthly and trimonthly basis. The training and drill 
matrix specified a bimonthly requirement for an enclosed space entry/rescue drill. 
The SMS procedure prescribed a guard at the entrance to the enclosed space in 
which an incident had occurred, but this was not undertaken during drills. The last 
drill before the accident was completed on 14 June 2022 and involved a rescue 
from cargo hold No.9. Berge Mawson’s master recorded that the drill had been 
satisfactory and there were no outstanding items or recommendations from the 
post-drill meeting.

1.6	 PORT OF BUNYU ISLAND

1.6.1	 General

The port of Bunyu Island anchorage was administered by the regulator, Bunyu 
Port Organizing Unit. There were several companies that employed stevedores for 
ship operations at the port. At the time of the accident, stevedores supplied by PT 
Bintang Kartika Segara (BKS), PT Tara Jaya Samudera (TJS) and PT Tanjung Mas 
were working on board Berge Mawson.

1.6.2	 Stevedore roles on board

The foreman was responsible for coordinating the movements of the floating crane 
and bulldozer operations with the requirements of ship’s crew and the shipper’s 
representative. The foreman also recorded the cargo quantities and passed them to 
the shipper’s representative.

The foreman and the assistant foreman completed the mooring operations for the 
floating crane as it adjusted its position during the loading operation. The bulldozer 
operators completed the trimming operation as directed by the foreman. Under the 
terms of the charter party agreement6 the stevedores remained under the control of 
Berge Mawson’s master while working on board.

1.6.3	 Training and personal protective equipment

Neither BKS, TJS nor PT Tanjung Mas provided safety or cargo operations training 
for employees who were appointed to on board duties. None of the casualties 
involved in this accident had completed enclosed space awareness training.

There was no formal English language skills test during the recruitment process for 
foremen or bulldozer operators, though a candidate’s level of spoken English was 
assessed during interviews for the role of foreman.

PT Tanjung Mas supplied its employees with PPE for working on board vessels that 
comprised of a safety helmet, gloves, glasses and safety shoes. It was not possible 
to establish if either BKS or TJS provided PPE.

6	  A maritime contract between a ship owner and a charterer stating the terms of carriage for the cargo.
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1.6.4	 The deceased

The three casualties were Indonesian nationals who were regularly assigned to 
work on vessels loading at Bunyu Island. None of the casualties had completed 
the STCW Basic Safety Training course, the syllabus for which included personal 
survival techniques, firefighting and personal safety.

The foreman, Muhammad Sajuddin, was 28 years old and held a diploma in 
trade and port ship management. He had joined BKS as an assistant foreman in 
October 2020 and was promoted to foreman a year later. He was reported to have 
a passable standard of English. Muhammed was wearing a long-sleeved T-shirt, 
shorts and sandals at the time of the accident.

Bulldozer operator 2, Fredi Simon, was 49 years old and was employed by PT 
Tanjung Mas. A qualified bulldozer operator, he held no formal qualifications for 
working on board a ship and could not read or speak English. Fredi was wearing 
a short-sleeved T-shirt, shorts and rigger boots when he entered cargo hold No.8 
forward access hatch.

Bulldozer operator 3, Marten Seko, was 38 years old and was also employed by PT 
Tanjung Mas. He was a qualified bulldozer operator but held no formal qualifications 
for working on board a ship and could not read or speak English. Marten was 
wearing a short-sleeved T-shirt, shorts and a pair of sandals when he entered cargo 
hold No.8 forward access hatch.

1.6.5	 Cargo operations

There were no risk assessments for cargo operations completed on board vessels 
and it was not established if BKS was aware of international guidelines for bulk 
carrier operations and safety.

1.7	 LOADING AT BUNYU ISLAND

1.7.1	 Preparations

In preparation for arrival at Bunyu Island anchorage Berge Mawson’s C/O completed 
a loading plan that detailed the:

	● total amount of coal to be loaded

	● order in which the holds were to be loaded

	● ballasting operations

	● projected structural stresses during loading

	● vessel’s draught on completion of loading.

On 13 June, the C/O prepared a risk assessment for the loading operation at 
Bunyu Island. Item 11 specifically addressed uncontrolled entry into cargo holds by 
terminal and ship’s staff and had identified injuries as the hazard. The risk control 
measures were:

OOW to monitor access to cargo holds. Entries to be made strictly in 
accordance with enclosed space entry checklist and controlled diligently. Proper 
supervision and recording of entries in cargo hold.



18

1.7.2	 Cargo declaration

Before arrival at Bunyu Island the master received a cargo declaration (Annex C) 
from the shippers containing information that the cargo was:

	● solid bulk cargo;

	● unlikely to liquefy during the voyage;

	● unlikely to emit significant amounts of methane; and

	● trimming was to be completed by bulldozer.

1.7.3	 Cargo operations on board Berge Mawson

On 18 June at 1600, Berge Mawson’s C/O and the surveyor completed the 
Ship-Shore Safety Checklist (see Annex A) with all requirements ticked for both 
Ship and Terminal. Requirement 13, on the identification of fumigated cargoes in 
holds and enclosed spaces, had been annotated with Entry with C/Off permission 
only in handwritten text.

Explanatory notes were provided on the second page of the checklist. The 
guidelines for requirement 13 advised that:

Rusting of steelwork or the characteristics of a cargo may cause a hazardous 
atmosphere to develop. Consideration should be given to: oxygen depletion 
in holds; the effect of fumigation either of cargo to be discharged, or of cargo 
in a silo before loading from where gas can be swept on board along with the 
cargo with no warning to the ship; and leakage of gases, whether poisonous or 
explosive, from adjacent holds or other spaces. [sic]

Requirement 5 recorded that the communication method was to be verbal and 
in English.

The investigation was unable to establish whether the surveyor was one of the 
stevedores or if the Ship-Shore Safety Checklist had been seen by the stevedores.

An examination of Berge Mawson’s enclosed space entry permits before the 
accident showed that the last permit was completed on 15 June 2022, for a cargo 
hold and light inspection. There were no completed enclosed space permits for 
cargo operations.

During cargo work the duty deck officer entered the times that hatches were opened 
and closed and the position of the bulldozers into the Port Log Book (Annex D).

1.7.4	 Cargo hold gases and ventilation status

During the loading operation Berge Mawson’s C/O entered the atmospheric readings 
for each of the cargo holds into Berge Bulk document 07.03.07-02 (Annex E); these 
included the levels of methane, CO and oxygen and the ambient temperatures.

A note in the ventilation column stated the hold vents are closed and were not 
being ventilated during the operation. The cargo access spaces had no means of 
ventilation aside from opening the booby hatch covers.
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1.8	 EFFECTS OF AN UNSAFE ATMOSPHERE

1.8.1	 Oxygen depletion

The oxygen content in normal ambient air is 20.9% by volume. Humans require 
an oxygen level above 20% to breathe and function normally; lower atmosphere 
oxygen levels cause a loss of function. At an oxygen level below 12% there is a risk 
to life if the casualty is not immediately resuscitated. An atmosphere with less than 
6% oxygen can cause brain damage leading to the cessation of breathing, loss of 
consciousness, and death within 6 to 8 minutes. Table 3 describes the physiological 
effects of oxygen depletion on humans at various concentration levels.

Oxygen in air (%) Physiological effects

20 to 21 Normal performance
18 Night vision begins to be impaired
17 Respiration volume increases, muscular coordination diminishes, 

attention and thinking requires more effort
12 to 15 Shortness of breath, headache, dizziness, quickened pulse, effort 

fatigues quickly, muscular coordination for skilled movement lost
10 to 12 Nausea and vomiting, exertion impossible, paralysis of motion
6 to 8 Collapse and unconsciousness occurs
6 and below Death in 6 to 8 minutes

Table 3: Effects of oxygen depleted atmospheres on humans7

7	  Health and Safety Executive – Methods of Approximation and Determination of Human Vulnerability for 
Offshore Major Accident Hazard Assessment.
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1.8.2	 Other noxious gases

The storage of bulk cargoes such as coal in unventilated holds can generate a 
build-up of carbon dioxide (CO2), which being heavier than air causes oxygen to 
displace upwards. Also, CO can accumulate in coal-filled cargo holds and adjacent 
spaces. CO is lighter than air, is colourless and has a flammable limit in air of 
between 12% and 75% by volume. Table 4 describes the physiological effects of CO 
on humans at various concentration levels.

CO concentration (ppm) Physiological effects

1,500 Headache after 15 minutes, collapse after 30 minutes, 
death after 1 hour

2,000 Headache after 10 minutes, collapse after 20 minutes, 
death after 45 minutes

3,000 Maximum ‘safe’ exposure for 5 minutes, danger of collapse 
in 10 minutes

6,000 Headache and dizziness in 1 to 2 minutes, danger of death 
in 10 to 15 minutes

12,800 Immediate effect, unconscious after 2 to 3 breaths, danger 
of death in 1 to 3 minutes

Table 4: Effects of carbon monoxide exposure8

Methane is another flammable, odourless, colourless gas that reacts violently 
with various substances including oxygen. Methane has an LEL of 5.53%. Human 
inhalation can cause euphoria, agitation and nausea and vomiting, while high 
concentrations can cause seizure or death9.

Hydrogen sulphide (H2S) is a gas that is rapidly absorbed by the lungs into the 
blood stream when inhaled. Exposure to high concentrations of H2S can rapidly 
cause debilitating conditions such as respiratory paralysis, cyanosis and collapse. 
Concentrations above 500 ppm can be fatal.

1.9	 REGULATION AND GUIDANCE

1.9.1	 Definition of a confined space

The International Labour Organization defined a confined space as one which is 
both enclosed, or largely enclosed, and which also has a reasonably foreseeable 
risk to workers of fire, explosion, loss of consciousness, asphyxiation or drowning.

1.9.2	 International Maritime Solid Bulk Cargoes Code

The Code of Safe Practice for Solid Bulk Cargoes (BC Code) was first adopted by 
the International Maritime Organization (IMO) in 1965. The BC Code highlighted 
the dangers involved in the shipment of bulk cargoes and provided guidance on the 

8	  Health and Safety Executive – Methods of Approximation and Determination of Human Vulnerability for 
Offshore Major Accident Hazard Assessment.

9	  https://www.gov.uk/government/publications/methane-properties-uses-and-incident-management

https://www.gov.uk/government/publications/methane-properties-uses-and-incident-management
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procedures that should be adopted. Integrated into SOLAS VI in 1991, the BC Code 
was replaced on 1 January 2011 by the International Maritime Solid Bulk Cargoes 
Code (IMSBC Code).

The aim of the IMSBC Code was to promote the safe stowage and shipment of solid 
bulk cargoes by providing information on the hazards involved in the shipment of 
certain bulk cargoes. The primary hazards identified were structural damage to a 
vessel through incorrect cargo stowage; loss of stability; and chemical reactions of 
cargoes. The IMSBC Code prescribed practices and procedures to be followed and 
the corresponding precautions to be taken when loading, trimming, transporting and 
discharging bulk cargoes by vessels.

On the general requirements for safety of personnel and ship, Section 3 of the 
IMSBC Code specified that:

3.1.1 Prior to and during loading, carriage and discharge of a solid bulk cargo, all 
necessary safety precautions shall be observed;

3.2.4 Prior to entry into an enclosed space aboard a ship, appropriate 
procedures shall be followed...; and

3.2.6 Emergency entry into a cargo space shall be undertaken only by trained 
personnel wearing self-contained breathing apparatus and protective clothing 
and always under the supervision of a responsible officer.

Annex 7 of the IMSBC Code specified that:

Coal may create flammable atmospheres, may heat spontaneously, may deplete 
the oxygen concentration, may corrode metal structures. This cargo may liquefy 
if shipped at a moisture content in excess of its transportable moisture limit 
(TML). See sections 7 and 8 of this Code.

On the special precautions to take for coals emitting methane, Annex 7 stated that:

Personnel shall not be permitted to enter the cargo space or enclosed 
adjacent spaces unless the space has been ventilated and the atmosphere 
tested and found to be gas-free and to have sufficient oxygen to support life. 
Notwithstanding these provisions, emergency entry into the cargo space may 
be permitted without ventilation, testing the atmosphere or both, provided that 
the entry into the cargo space is undertaken only by trained personnel wearing 
self-contained breathing apparatus under the supervision of a responsible officer 
and special precautions are observed to ensure that no source of ignition is 
carried into the space.

1.9.3	 The Code of Practice for the Safe Loading and Unloading of Bulk Carriers

The Code of Practice for the Safe Loading and Unloading of Bulk Carriers 
(BLU Code) was adopted by IMO Resolution A.862(20) in November 1997. The 
purpose of the BLU Code was to prevent accidents and the loss of vessels carrying 
solid bulk cargoes through improper loading and unloading practices.
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IMO Resolution Maritime Safety Committee (MSC).47(66) linked the BLU Code to 
Regulation VI/7 – Loading, Unloading and Stowage of Solid Bulk Cargoes) – of the 
International Convention for the Safety of Life at Sea (SOLAS), 1974 as amended. 
The BLU Code was amended by MSC.238(82) and MSC.304(87). There has not 
been a major review of the BLU Code since its adoption.

The BLU Code advocated the use of checklists to ensure that adequate information 
is exchanged to prevent damage to the vessel during loading or unloading.

On ship duties, Section 6.2 included a requirement for the master to make sure 
frequent ventilation checks were conducted of the cargo holds and other enclosed 
spaces, and that entry was permitted only after such areas had been declared safe.

In May 2005, the IMO approved the BLU Manual, which contained guidance for 
terminal representatives. Amendments to the BLU Manual were approved in MSC.1/
Circular.1356. Section 2.3.3. stated:

Terminal personnel should be trained in all aspects of safe loading and 
unloading of bulk carriers, commensurate with their responsibilities; and,

The training should be designed to provide familiarity with the general hazards of 
loading, unloading and carriage of bulk cargoes…

Annex 4 specified the operational requirements for terminal personnel and the 
training requirements for the nominated terminal representative, who should:

1	 Have a thorough understanding of the underlying principles related to the 		
	 loading and/or unloading of bulk carriers as described in the BLU Code.

2	 Know how to implement all aspects of the BLU Code.

3	� Understand and manage the ship/shore interface in relation to the 
operations and limitations of the terminal, its cargo handling equipment 
and procedures, the planning, control and monitoring of cargoes, relevant 
properties of the cargoes being handled, berthing/ mooring operations and 
emergency procedures.

The hazards required to be understood by the terminal representative were specified 
in Annex 5 of the BLU Code. These included:

	● Hazardous substances, such as cargoes liable to cause oxygen depletion and 
accumulation of dangerous gases in cargo spaces or in the adjacent spaces.

	● Inadequately trained personnel.

	● Activities that might occur at and around any terminal, including control of 
these activities.
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1.9.4	 Isle of Man Ship Registry

Primary legislation for operations on board Isle of Man registered bulk carriers was 
contained in the Merchant Shipping (Code of Safe Working Practices) Regulations 
198910 and the Merchant Shipping (SOLAS VI – Carriage of Cargoes and Oil Fuels) 
Regulations 2021.

On 9 December 2019, the Isle of Man Ship Registry (IMSR) issued Technical 
Advisory Notice (TAN) 008-19 to highlight the dangers of enclosed spaces on board 
ships. TAN 008-19 included that:

Enclosed spaces are unique and can in fact include cargo holds, even when the 
hatches are open…

…we would like to re-iterate to all ship managers that they must ensure all the 
vessels they manage have sufficient information and procedures on the correct 
identification of enclosed spaces and have safe procedures for personnel 
entering an enclosed space. [sic]

1.9.5	 International Maritime Organization Resolutions

On 27 November 1997, the IMO adopted Resolution A.684(20) – Recommendations 
for Entering Enclosed Spaces Aboard Ships. The Resolution was aimed at 
addressing the loss of lives that resulted when personnel entered an enclosed space 
with an oxygen depleted or toxic atmosphere.

On 30 November 2011, the IMO adopted Resolution A.1050(27), which revoked 
Resolution A.684(20) and approved the Revised Recommendations for Entering 
Enclosed Spaces Aboard Ships. The revised Resolution noted that accidents 
on board ships were influenced by insufficient knowledge or disregard for the 
necessary precautions required for safe entry into enclosed spaces. Section 6 of the 
Resolution stated:

Entry door doors or hatches leading to enclosed spaces should at all times be 
secured against entry, when entry is not required.

China submitted Document MSC.106/16/1 to the IMO proposing revisions to 
Resolution A.1050(27) that included a traffic light system for the signage of 
enclosed spaces.

The UK, along with several industry organisations including Intercargo11, submitted 
Document MSC.106/16/4 to the IMO with comments on Document MSC 106/16/1. 
The document proposed that the scope proposed by Document MSC 106/16/1 
should be expanded to include wider re-examination and revision of Resolution 
A.1050(27).

The Republic of Korea submitted Document III 9/4/6 to the sub-committee on 
implementation of IMO Instruments. The document considered the deaths of 
stevedores on board a bulk carrier and the information provided on bulk cargoes.

10	  Although a Maritime and Coastguard Agency (MCA) document, the Code of Safe Working Practices for 
Merchant Seafarers (COSWP) was accepted as best practice on Isle of Man registered vessels and its 
carriage on board was a requirement of the Isle of Man legislation.

11	  The International Association of Dry Cargo Shipowners represents the interests of dry bulk shipowners, 
managers and operators.
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1.9.6	 The Code of Safe Working Practices for Merchant Seafarers

In October 2019, the MCA published Amendment 4 of the COSWP 2015 Edition. 
Chapter 4 – Emergency drills and procedures, section 4.8.5 required that:

Regular drills should prove the feasibility of the ship’s rescue plan under different 
and difficult circumstances.

Section 4.9 provided guidance on actions in the event of an enclosed space 
emergency and stated that:

Any attempt to rescue a person who has collapsed within a space should be 
based on a vessel-specific pre-arranged plan, which has been drilled against. 
The plan should take account of the design of the individual ship and include 
risk assessment.

Chapter 11 – Safe movement on board ship, section 11.10 – Entry into dangerous 
(enclosed) spaces, specified:

11.10.2 The master is required to ensure that all unattended dangerous spaces 
are secured against entry, except when it is necessary to enter (see sections 
15.1.5 and 15.1.6 for details on identifying dangerous spaces, creating an 
inventory and use of risk assessment).

11.10.3 The Company must have procedures in place for entering and working 
in dangerous spaces, and it is the master’s responsibility to ensure these are 
followed. No person should enter or remain in a dangerous space unless they 
are trained to do so, and follow the set procedures.

Further guidance on enclosed spaces was provided in Chapter 15 – Entering 
Enclosed Spaces:

15.1.5 Awareness of any risks is necessary for all spaces on board ship.

15.1.14 Entrances to all unattended dangerous spaces on a ship should be kept 
locked or secured against entry. Any hatches to readily accessible enclosed 
spaces should be marked as the entrance to a dangerous space. When the 
space is open for work to be carried out, an attendant should be posted or 
a barrier and warning sign put in place. As far as possible, work should be 
arranged in such a way that no one has to enter the space.

15.1.16 All crew should be given on-board training and familiarisation with the 
risks of entry into dangerous spaces on board.

Annex 1.2 provided guidance on the preparation of risk assessments and identified 
five steps in the process. Step 3 prescribed the principles of controlling risks that, if 
possible, were to be applied in the following order:

	● try a less risky option (e.g. switch to using a less hazardous chemical);

	● prevent access to the hazard (e.g. by guarding);

	● organise work to reduce exposure to the hazard (e.g. put barriers between 
pedestrians and traffic);
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	● issue personal protective equipment (e.g. clothing, footwear, goggles); and

	● provide welfare facilities (e.g. first-aid and washing facilities for removal 
of contamination).

1.9.7	 Bulk Carrier Practice

Published by the Nautical Institute, the Bulk Carrier Practice provided guidance 
on bulk carrier operations such as loading, loading berth considerations and 
enclosed spaces.

1.10	 SIMILAR ACCIDENTS

1.10.1	 Iron Queen – enclosed space fatality and near fatality

On 25 November 2011, as the Isle of Man registered bulk carrier Iron Queen was 
departing Richards Bay, South Africa with a cargo of coal, an OS and an AB were 
discovered collapsed in cargo hold No 2 (IMSR report CA11612). The two crew 
members were recovered to the main deck from the cargo hold access space, 
where first aid was administered. The OS was declared deceased and the AB 
suffered serious injuries.

1.10.2	Suntis – enclosed space fatalities

On 26 May 2014, the Germany registered general cargo vessel Suntis was 
alongside in Goole, England discharging a timber cargo when three crew members 
were found unconscious in the main cargo hold forward access space within the 
forecastle (MAIB Safety Bulletin 3/201413 and Federal Bureau of Maritime Casualty 
Investigation report 140/1414). The crew members were recovered from the space 
but did not regain consciousness despite the best efforts of their rescuers.

Post-accident analysis of the atmosphere within the space showed that the oxygen 
content was normal (20.9%) at the access hatch; this reduced to 10% just below 
main deck level and to between 5% and 6% at the bottom of the ladder.

1.10.3	Saga Frontier – enclosed space fatalities

In April 2015, the Hong Kong registered general cargo vessel Saga Frontier was 
discharging semi coke bulk cargo in Antwerp, Belgium when two stevedores and a 
bulldozer operator were overcome (Hong Kong Marine Department report, dated 
28 April 201615). They had entered the access trunk to cargo hold No.4 but collapsed 
due to the oxygen deficient atmosphere at the bottom of the space. The three 
casualties were transferred ashore for treatment but were later declared deceased.

12	  https://www.iomshipregistry.com/forms-reports/casualty-reports/
13	  https://www.gov.uk/maib-reports/safety-warning-issued-after-entry-to-confined-space-on-general-cargo-

vessel-suntis-results-in-loss-of-3-lives
14	  https://www.bsu-bund.de/SharedDocs/pdf/EN/Investigation_Report/2015/Investigation_Report_140_14.

pdf?__blob=publicationFile&v=1
15	  https://www.mardep.gov.hk/filemanager/en/share/publications/pdf/reports/mai150411_f.pdf

https://www.iomshipregistry.com/forms-reports/casualty-reports/
https://www.gov.uk/maib-reports/safety-warning-issued-after-entry-to-confined-space-on-general-cargo-vessel-suntis-results-in-loss-of-3-lives
https://www.gov.uk/maib-reports/safety-warning-issued-after-entry-to-confined-space-on-general-cargo-vessel-suntis-results-in-loss-of-3-lives
https://www.bsu-bund.de/SharedDocs/pdf/EN/Investigation_Report/2015/Investigation_Report_140_14.pdf?__blob=publicationFile&v=1
https://www.bsu-bund.de/SharedDocs/pdf/EN/Investigation_Report/2015/Investigation_Report_140_14.pdf?__blob=publicationFile&v=1
https://www.mardep.gov.hk/filemanager/en/share/publications/pdf/reports/mai150411_f.pdf


26

1.10.4	Eny – enclosed space fatalities

In March 2021, the Korea registered bulk carrier Eny was discharging a cargo of 
zinc concentrates when an employee of a stevedoring company entered No.2 cargo 
hold to rescue a stevedore who had collapsed due to entering an oxygen depleted 
atmosphere (Korea Maritime Safety Tribunal report 2022-00716). The employee, who 
was wearing BA, was also overcome while performing first aid. They did not survive. 
A third stevedore who had also entered the hold was able to return to the main deck 
before collapsing and later made a full recovery.

The accident happened 30 minutes after the cargo hatches on the hold had been 
opened after a long period of being closed. The stevedore had not informed anyone 
of their intention to enter No.2 cargo hold before accessing it through the booby 
hatch, which had no effective means to prevent entry.

1.11	 SAFETY-RELATED INFORMATION

1.11.1	 Previous MAIB recommendations

In 2008, the MAIB issued Safety Bulletin 2/2008 – Fatalities in enclosed spaces17 
highlighting three investigations into enclosed space accidents on board the 
emergency response and rescue vessel Viking Islay, the general cargo ship 
Sava Lake and the passenger cruise ship Saga Rose. A total of six seafarers died in 
the accidents.

Ship owners and managers, and industry bodies and organisations were 
recommended to:

2008/145

	● Identify and implement measures aimed at improving the identification of all 
dangerous and potentially dangerous spaces and increasing compliance with 
the safe working practices required when working in such compartments.

	● Individually and collectively raise the awareness of the continuing high 
incidence of fatalities of seafarers working in enclosed spaces.

The MCA was recommended to:

2008/146

Co-sponsor with the Maritime Administration of Vanuatu and other concerned 
administrations a submission to the IMO aimed at raising the awareness of 
the number of fatalities on ships which have occurred in enclosed spaces, 
and highlighting the need for measures to be identified which will reduce this 
unnecessary loss of life, such as the identification and marking of all potentially 
dangerous spaces.

16	  https://www.kmst.go.kr/eng/board.do?menuIdx=229&bbsIdx=100214
17	  https://www.gov.uk/maib-reports/safety-warning-issued-after-3-investigations-concern-entry-to-enclosed-

spaces-with-total-loss-of-6-lives

https://www.kmst.go.kr/eng/board.do?menuIdx=229&bbsIdx=100214
https://www.gov.uk/maib-reports/safety-warning-issued-after-3-investigations-concern-entry-to-enclosed-spaces-with-total-loss-of-6-lives
https://www.gov.uk/maib-reports/safety-warning-issued-after-3-investigations-concern-entry-to-enclosed-spaces-with-total-loss-of-6-lives
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Following these recommendations, the Marine Accident Investigators’ International 
Forum’s (MAIIF) information on enclosed space incidents was included in the 
revision of guidance on entering enclosed spaces during the IMO’s Sub-Committee 
on Dangerous Goods, Solid Cargoes and Containers 14th session in September 
2009. The guidance indicated that training was inadequate, and that the necessary 
drills were not being completed. Recommendations were made for the update and 
expansion of Resolution A.864(20).

Subsequent amendments to SOLAS mandated enclosed space entry and rescue 
drills and Resolution A.864(20) was replaced by Resolution A.1050(27) – Revised 
Recommendations for Entering Enclosed Spaces Aboard Ships.

1.11.2	 International Group of Protection and Indemnity Clubs

The International Group of Protection and Indemnity Clubs (IGP&I) comprised 12 
Protection and Indemnity (P&I) Clubs18 that provided marine liability cover for about 
90% of the world’s ocean going ships. IGP&I shared industry knowledge gained 
through its shipowners’ liabilities and had a forum for sharing this information.

In 2021, the IGP&I launched a safety video19 to help prevent loss of life in enclosed 
spaces on board ships. The video was based on the group’s research into 83 
enclosed space fatalities between 2015 and 2020. The research found that over 
60% of these incidents had occurred in the cargo hold and 53% were due to 
oxygen depletion.

1.11.3	 Human Element Industry Group statistics

In 2018, the Human Element Industry Group (HEIG) was formed following a 
request from IMO’s Secretary General. The group comprised many maritime sector 
organisations and unions, including InterManager20, Oil Companies International 
Marine Forum (OCIMF) and the Baltic and International Maritime Council21.

The enclosed space project was initiated by InterManager following a survey 
of 5,000 seafarers on the basis that enclosed space fatalities appeared to 
be increasing.

The project determined that there were 257 fatalities in enclosed spaces on board 
bulk carriers between 1 January 1999 and 1 January 2023. Of those fatalities, 67 
were stevedores/shoreside workers. Analysis of enclosed space fatal accidents on 
merchant vessels showed that:

	● 47% occurred on bulk carriers

	● 49% happened in a cargo hold.

On 13 May 2024, InterManager submitted document III 10/INF.18 – Analysis of 
enclosed space accidents on board ships (Annex F) to the IMO. The document 
included analysis of enclosed space accidents due to asphyxiation between 1996 

18	  A Protection and Indemnity (P&I) Club was a mutual insurance association that provided risk pooling, 
information and representation for its members.

19	  Enclosed Space Entry – The International Group of P&I Clubs (igpandi.org)
20	  An organisation dedicated to representing the ship management industry.
21	  BIMCO – the world’s largest organisation for shipowners, charterers, shipbrokers and agents.

https://www.igpandi.org/enclosed-space-entry/
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and 2024, and noted that the number of fatalities remained substantial during 
this period. III 10/INF.18 Figure 2 showed the year-on-year trend for the number 
of fatalities in enclosed spaces between 1996 and 1 May 2024. It indicated that 
after the introduction of Resolution A.1050(27), there was a marked increase in the 
number of third parties who died in enclosed spaces. The updated analysis indicated 
that 43% of accidents occurred on bulk carriers.

1.11.4	 Other marine sectors

The OCIMF was formed in 1970 as a voluntary association of oil companies with an 
interest in the transportation of, and terminals involved in, the crude oil, oil products, 
petrochemical and gas sectors. The OCIMF had specific programmes for different 
segments of the industry and had produced risk assessment aids for ship operators, 
terminal operators and charterers.

The association’s Marine Terminal Information System (MTIS) aimed to ensure that 
all marine terminals involved in the shipment of oil, chemicals and gas maintained 
common high standards of safety. The MTIS included competences and training for 
terminal staff involved in ship operations.

The OCIMF’s programmes were successful worldwide in allowing the sector to 
self-regulate, demanding a high standard for those involved in shipping.
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SECTION 2	 – ANALYSIS

2.1	 AIM

The purpose of the analysis is to determine the contributory causes and 
circumstances of the accident as a basis for making recommendations to prevent 
similar accidents occurring in the future.

2.2	 FATIGUE

There is no evidence that any of the crew or stevedores were suffering from fatigue 
and it is therefore not considered a contributing factor to this accident.

2.3	 OVERVIEW

The three stevedores died after entering a cargo hold access space that had been 
closed for 2 days, the atmosphere of which had been in direct contact with the 
coal cargo.

The InterManager statistics showed that stevedore deaths such as in the 
Berge Mawson accident were not rare events and accounted for more than a 
quarter of all enclosed space deaths on board bulk carriers.

This section of the report will examine the circumstances of the accident and 
factors including the cargo hold atmosphere, control of the deck and access into 
cargo holds.

2.4	 THE ACCIDENT

2.4.1	 The cargo hold access space atmosphere

The hazards associated with coal cargoes were stated in the company’s SMS 
as well as industry guidance and regulation; the IMSBC Code, Annex 7 provided 
that coal cargoes might deplete the oxygen concentration in a space. Further, the 
build-up of CO within a confined space atmosphere that was in contact with coal 
was likely and could reach a concentration that was lethal to humans.

Cargo hold No.8 was loaded with coal and its hatches had been closed for about 
2 days before bulldozer operator 2 made a mistaken entry into the cargo hold 
access space. Before this the hatch covers had been opened and closed due to 
rain. Although not measured or recorded, it is possible that CO2 build-up caused 
oxygen to be displaced while the hatches were open. When the hold was full 
and loaded up to almost the top of the hatch coaming, the atmosphere beneath 
the cargo hatch and in the cargo hold access spaces was in direct contact with 
the surface of the coal (Figure 9). Given that the spaces had been closed and 
unventilated for nearly 48 hours, it was almost inevitable that they would become 
oxygen deficient and that noxious gases from the cargo would be present in 
high levels. The levels of methane (8% LEL), CO (225 ppm) and oxygen (5.8%) 
recorded during the last atmosphere test of cargo hold No.8 at 0830 on the day of 
the accident showed that the coal cargo had already depleted the air quality. The 
post-accident readings taken by the C/O 40 minutes after the discovery of the three 
stevedores showed that the cargo hold access space atmosphere had not yet been 
refreshed; CO was still present; and the low oxygen level and high H2S level could 
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not sustain life. It is evident that ventilation of the cargo hold access space had not 
been achieved by the opening of the booby hatch lid and that it would have taken a 
considerable amount of time before the enclosed atmosphere did not present a risk 
to life.

There are clear parallels between this accident and the fatalities on board both 
Saga Frontier and Eny. In all three cases, stevedores entered oxygen depleted 
cargo spaces that they assumed would be safe. The fatalities involved in the 
Berge Mawson and Saga Frontier accidents occurred in access spaces adjacent 
to the cargo hold. Although the atmosphere was not tested when each of the 
stevedores entered the space, it was apparent that the access to Berge Mawson’s 
cargo hold No.8 was oxygen deficient, noxious, and presented a severe risk to life.

Figure 9: Representation of the level of coal in cargo hold No.8

Closed cargo hold hatchClosed booby hatch

Coal Noxious gas Noxious and oxygen-depleted atmosphere
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2.4.2	 Cause of death

The position of bulldozer operator 2, who was wedged in the entrance of the vertical 
ladder into cargo hold No.8 (see Figure 3) indicated that he was immediately 
overcome and fell from the cargo access hatch ladder as he entered the space. 
Bulldozer operator 2 was exposed to the atmosphere in cargo hold No.8 access 
space for about 40 minutes before being recovered to the main deck; the foreman 
and bulldozer operator 3 were exposed for about 13 minutes. Although a CO level 
above 2,000 ppm can result in death after approximately 45 minutes, it does not 
result in immediate unconsciousness.

Postmortem examinations were not conducted, and the cause of death was not 
confirmed. However, the atmospheric readings of the cargo hold No.8 forward 
access space taken after the casualties were found (see Table 2) show a deficiency 
of oxygen and a high level of H2S. It is highly likely that the noxious air breathed 
by the three stevedores caused them to be incapacitated upon entry into the 
cargo access space, and the resulting shutdown of their brain and/or lungs led to 
their death.

2.5	 BERGE MAWSON

2.5.1	  Monitoring of the cargo hold space atmosphere

The requirement to monitor the atmosphere of bulk carrier cargo holds was detailed 
in the IMSBC Code, the BLU Code and in Berge Bulk’s SMS. Atmosphere tests of 
Berge Mawson’s cargo hold were conducted daily (see Annex E) and the record 
showed a change of atmosphere during the loading of coal into the vessel and 
consistently low oxygen levels in all cargo holds that had been closed.

The Ship-Shore Safety Checklist also required a safe atmosphere in holds 
and enclosed spaces to which access might be required. Furthermore, the 
Berge Mawson cargo hold access procedure required that the atmosphere be tested 
for oxygen levels and noxious gas levels before entry.

At about 1230 on the day of the accident bulldozer operator 2 had requested 
cargo hold No.7 hatch to be opened, and it was subsequently opened at 1244 by 
Berge Mawson’s crew. No atmosphere tests of the hold or cargo access space 
were conducted and the only records entered into Berge Mawson’s Berge Bulk Port 
Log Book (see Annex D) applied to hold access tests undertaken on days following 
the accident.

It is apparent that the procedures on board Berge Mawson for atmosphere testing 
before cargo hold entry were not routinely followed. Consequently, the opportunity 
to identify the hazardous atmosphere and prevent people accessing these enclosed 
spaces was missed.

2.5.2	 Control of deck operations and access to cargo holds

Berge Mawson’s SMS required that a ‘sufficient’ deck watch was maintained during 
cargo operations and the cargo declaration and the Ship-Shore Safety Checklist 
indicated that stevedores would carry out trimming as part of the loading operation. 
The terms of the charter party agreement required that Berge Mawson’s master 
retained responsibility for the stevedore’s actions on board. Berge Mawson’s cargo 
hold access procedure required that proper PPE be worn.
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Stevedores had been working on board Berge Mawson for 8 days at the time of the 
accident. During this time the stevedores did not wear appropriate PPE and carried 
out unsafe acts such as walking on top of hatch coamings, so exposing themselves 
to the risk of falling from height into a cargo hold. On the day of the accident, 
bulldozer operator 2 made four entries into cargo hold access and void spaces 
(see Table 1) without following any of the procedures agreed during the Ship-Shore 
meeting before the start of cargo operations.

There were at least three deck crew on duty at the time of the accident, which 
complied with Berge Bulk’s SMS (Cargo Operation), and the deck CCTV cameras 
were operating; it is therefore likely that it was possible to monitor the activity 
of stevedores while working on board Berge Mawson’s deck. However, as the 
respective roles of ship’s crew and the foreman had not been clarified, in practice 
there was an assumption that the stevedores were being monitored; they were 
not. The Ship-Shore Safety Checklist did not specify who was responsible for 
supervising the stevedore’s activities and consequently no one was, so the 
opportunity to prevent unsafe acts was lost.

Stevedores requested that crew open the cargo hold hatch to enable trimming 
to continue so the ship’s crew were aware of the presence of stevedores on 
board and their intention to enter a cargo hold. However, it is apparent that the 
stevedores’ actions from this point were unsupervised and that unsafe actions went 
unchallenged. Further, as the gangway log was not consistently used during the 
loading at Bunyu Island, the actual number of stevedores on board at any particular 
time was unknown and so made it difficult to account for all on board personnel 
should a shipboard emergency occur.

It is possible that Berge Mawson’s crew considered that the port’s supervisors were 
solely responsible for monitoring the stevedores and that their working practices 
had become normalised. It is evident that there was ineffective supervision of the 
stevedores working on board Berge Mawson and their safety was not managed.

2.5.3	 Control of access into cargo holds

The COSWP and IMO documentation required entrances to enclosed spaces to 
be secured against entry when not in use. Berge Mawson’s cargo holds and their 
access spaces were deemed to be enclosed spaces and the booby hatches had 
twist screws and an eye and catch arrangement to allow them to be secured with 
a padlock. It was therefore possible to prevent unauthorised access into these 
enclosed cargo and void spaces.

Before the accident, and consistent with the securing arrangements on many bulk 
carriers, Berge Mawson’s booby hatches were kept closed and dogged-down when 
access was not required. Consequently, there was no physical means to prevent 
access and control relied on the procedural instructions stipulated in the Ship-Shore 
Safety Checklist, which stated entry with C/Off permission only.

It can often be easy for shore-based personnel to access enclosed spaces on 
board ships, as seen in the Iron Queen and Suntis accidents, and crew members 
can also find their way into an enclosed space and at risk of harm. The adoption of 
physical means to prevent access combined with procedural measures provides 
an additional safeguard to mitigate the hazards of entering an enclosed space and 
follows the hierarchy of risk control principle detailed in the COSWP guidance on the 
preparation of risk assessments.
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Access hatches to enclosed spaces were not locked while stevedores were working 
on board Berge Mawson. Consequently, unauthorised and unsupervised entry into 
the cargo hold access spaces was not prevented.

2.5.4	 Identification of enclosed spaces

The IMSR’s TAN 008-19 required that enclosed spaces were correctly identified and 
the COSWP advised that any hatches that were accessible and led to an enclosed 
space were marked as the entrance to a dangerous space.

Berge Mawson’s cargo hold access space booby hatches were identified with 
a plastic label; however, some of the labels, such as at cargo hold No.8 forward 
booby hatch, were damaged and unreadable. Each booby hatch was similar to the 
next and the absence of a readable label required detailed knowledge of the hatch 
positions to understand to which cargo hold or void space they led.

Additionally, the warnings stencilled on to the booby hatches of insufficient oxygen 
and the requirement for the C/O’s permission to enter the space were in English, 
the working language of Berge Mawson, of which the three casualties in this case 
had no or little understanding. Reliance on written warnings to convey safety critical 
information is especially ineffective when those working on board do not understand 
the working language of the vessel. Adopting a traffic light system for enclosed 
spaces, as proposed to the IMO by China (Document MSC.106/16/1), using 
pictorial signage, or provision of shore workers information cards in the appropriate 
languages, could all provide methods of signposting hazards that enhances 
understanding for all.

The numerous entries made by bulldozer operator 2 into various cargo hold access 
and void spaces (see Table 1) demonstrated that he was unable to understand the 
labels or heed the warnings about insufficient oxygen. His misidentification of cargo 
hold No.8 access space booby hatch as the route to the bulldozer contributed to him 
entering a compartment with a dangerous atmosphere. It is probable that effective 
access control, either by a physical barrier or robust entry procedures that prevented 
easy access to hold spaces, might have averted this accident.

2.5.5	 Permit to work

The Berge Bulk SMS provided an enclosed space definition similar to that of the 
IMO definition. Berge Mawson’s cargo hold access spaces met these criteria so 
the SMS required a permit to work and atmospheric testing to be completed before 
entry and that the space be retested if it had been closed for more than 30 minutes. 
This C/O’s risk assessment further endorsed this requirement.

The permit to work system prescribed roles and responsibilities for the responsible 
officer, issuing officer and authoriser. Deck officers were able to oversee a permit 
to work and permits for entry into a cargo hold had to be issued by the C/O and 
approved by the master.

Berge Mawson operated in the Far East and Asia, regions well-known for their rainy 
seasons and squalls throughout the year. It was foreseeable that there would be 
frequent hatch closures and that numerous enclosed space entry permits to work 
would need to be issued when the hatches were reopened, which presented an 
increased workload for the duty deck officers.
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There was approximately 30 minutes between bulldozer operator 2’s request for 
cargo hold No.7 hatch to be opened and his subsequent entry into the incorrect booby 
hatch. Had the permit to work procedure been rigorously enforced on board, the 
requirements for entry into the space, including atmospheric testing by the C/O, would 
have been underway. The C/O was in their cabin at the time of the accident.

It is possible that the deviation from written procedure by not issuing enclosed space 
permits to work for stevedores entering cargo holds had become normal procedure 
over time. It is evident that, by not using the permit to work system, necessary 
elements of enclosed entry protocol such as atmosphere testing were not conducted 
and the stevedores were unprotected from the inherent risks.

2.5.6	 Ship-Shore Safety Checklist

The parameters for the ship and shore responsibilities were set out and agreed 
between the C/O and the surveyor in the Ship-Shore Safety Checklist as prescribed 
in the BLU Code. Requirement 13 indicated that the cargo holds and access spaces 
were safe. Although permission should have been sought from the C/O, analysis of 
the movements around the main deck and numerous space entries made by both 
bulldozer operator 2 and the assistant foreman suggested that this requirement was 
not being strictly enforced. As no atmosphere testing was carried out at the time of 
signing the checklist this assurance could not be made, However, the results of any 
testing would have provided only a snapshot of the holds’ atmospheres, which would 
have changed as loading progressed.

It is probable that the Ship-Shore Safety Checklist was not shared with the stevedores 
who would be working cargo on board Berge Mawson. Without enforcement of 
a compliance-based working routine, there was no effective application of the 
Ship-Shore Safety Checklist; consequently, its objective of promoting safe cargo work 
was not achieved.

2.5.7	 Emergency preparedness

Berge Mawson’s crew had last completed an enclosed space entry/rescue drill from 
a cargo hold on 14 June 2022. The scenario did not include a guard at the entrance 
to an enclosed space as required by Berge Mawson’s SMS, nor were stevedores or 
other third parties involved.

Crucially, after bulldozer operator 2 had been discovered in cargo hold No.8 
access space and the alarm raised, the cargo access space was left unguarded. 
Consequently, the two other stevedores were able to attempt to rescue their colleague 
and also succumbed to the effects of the atmosphere. It is possible that the lack of 
a guard during enclosed space entry/rescue drills meant that the crew followed this 
embedded practice during a real emergency.

With no guard in place, the unsupervised and untrained stevedores were 
presented with an opportunity to gain entry after the initial alarm was raised, with 
tragic consequences.

COSWP required that Regular drills should prove the feasibility of the ship’s rescue 
plan under different and difficult circumstances. Cargo operations on bulk carriers 
required stevedores to work on board so the possibility of third parties being present 
during a cargo space rescue was foreseeable. Further, it is possible that the third 
parties might be untrained in the actions to take in a shipboard emergency, placing 
additional burden on a ship’s crew to muster stevedores and keep them safe.
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Neither COSWP nor Berge Mawson’s SMS advised the inclusion of third parties 
in drill scenarios, but it is likely that the simulated inclusion of supernumeraries 
in training scenarios would better prepare ships’ crews for actual emergencies, 
particularly those that occur in port.

The maintenance of the security of access points to a space once an 
enclosed space incident has started is of prime importance to prevent more 
casualties occurring.

2.6	 PORT OF BUNYU ISLAND STEVEDORES

The foreman and bulldozer operators had not received any training on cargo 
operations, enclosed spaces awareness or general shipboard safety. The port had 
not risk assessed the working practices of stevedores on board bulk carriers so the 
foreman, as terminal representative, was limited in his ability to guide his team on 
safety matters.

The stevedores and crew working on board Berge Mawson faced identical hazards 
and so it is reasonable to expect that the stevedores’ employer would provide them 
with PPE similar to that of the ship’s crew. However, this was not the case and rather 
than wearing safety helmets, coveralls and boots the stevedores mostly wore casual 
clothing and footwear.

The three casualties were experienced in shipboard working. It is possible that 
the lack of incident on Berge Mawson in the days before the accident combined 
with their lack of knowledge about the inherent dangers of enclosed spaces meant 
that bulldozer operator 2 felt confident to make an unauthorised entry to the cargo 
access space. The same factors probably caused his two colleagues to follow 
their natural instinct to rescue their stricken colleague without considering their 
personal safety.

It is noteworthy that the stevedores were required to live and work on board a barge 
for extended periods but had not completed basic sea survival training. This raises 
further concerns about the port’s understanding of the requirements for hazard 
awareness and safety training.

The absence of hazard awareness, safety training, PPE and risk assessments 
meant the stevedores were ill-equipped to either work safely on board 
Berge Mawson or respond appropriately to an emergency situation.

2.7	 INDUSTRY GUIDANCE

The Bulk Carrier Practice, IMSBC Code, the BLU Code and the BLU Manual 
provided industry guidance to bulk terminal operators.

The IMSBC Code promoted the safe stowage of solid bulk cargoes and identified 
the associated primary hazards as structural damage, loss of vessel stability and 
chemical reactions from cargo. It also referenced general requirements for the 
safety of personnel, including enclosed space entry procedures, ventilation, and 
atmosphere testing.

The BLU Code’s purpose was to prevent the accidents to and loss of bulk carrier 
vessels through improper loading and it advocated the use of checklists during 
loading. The BLU Code also specified the training requirements of terminal staff and 
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identified potential hazards that they might face, including the depletion of oxygen in 
cargo spaces. The BLU Manual also stated that terminal personnel training should 
provide familiarity with the hazards of working cargo on bulk carriers.

Review of the guidance documents strongly indicates that their focus was on the 
prevention of damage to vessels. References to personnel were relatively brief 
and they lacked detail about issues such as safe enclosed space entry and cargo 
trimming. While it is possible that the information provided on personnel safety 
lacked emphasis, it is certain that the guidance was not followed during the loading 
of bulk ships at the port of Bunyu Island. Consequently, the opportunity to provide a 
safe system of work for the stevedores was missed.

2.8	 ENCLOSED SPACE FATALITIES

In addition to this accident, the fatalities on board Iron Queen, Suntis, Saga Frontier 
and Eny highlight the ever-present hazards associated with enclosed space entry 
and the specific risk to stevedores. The InterManager paper submitted to the IMO in 
May 2024 indicated a disproportionate increase in the number of third party deaths 
in enclosed spaces since the introduction of Resolution A.1050(27) in 2011. This is 
unsurprising given that non-crew fatalities, such as stevedores, were not reported 
before 2011 and that bulk carrier cargo operations required significant third party 
participation. While an apparent drop in the percentage of bulk carrier asphyxiation 
deaths over the analysis timeframe is evident, the increase in third party fatalities 
strongly suggests that industry guidance and the recommendations made in 
publications such as MAIB’s safety bulletin, Fatalities in enclosed spaces, have yet 
to result in an increased level of safety.

OCIMF’s initiatives to improve the safety standards of oil terminals shows that 
industry-led solutions can deliver necessary change. It is likely that the bulk carrier 
industry could achieve similar results if it were to establish a framework for members 
to demand the provision of an acceptable standard of training and SMS at the ports 
visited by their ships. This could lead to long overdue improvements in training and 
safety standards for stevedores working on board bulk carriers, enable masters of 
ships to have confidence in the stevedores’ ability to work safely, and help prevent 
further fatalities.
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SECTION 3	 – CONCLUSIONS

3.1	 SAFETY ISSUES DIRECTLY CONTRIBUTING TO THE 
ACCIDENT THAT HAVE BEEN ADDRESSED OR RESULTED IN 
RECOMMENDATIONS

1.	 The three stevedores entered a cargo access space adjacent to the coal cargo that 
had a noxious atmosphere deficient in oxygen and high in hydrogen sulphide. [2.4.1]

2.	 It is highly likely that the noxious atmosphere in the cargo access space caused 
each of the three stevedores to lose consciousness and die. [2.4.2]

3.	 Atmosphere testing was not carried out before entries into cargo holds or cargo 
access spaces contrary to international guidelines and Berge Mawson’s procedures. 
Consequently, personnel were at risk of exposure to an unsafe atmosphere. [2.5.1]

4.	 The stevedores working on board Berge Mawson were ineffectively supervised and 
their safety was not managed. [2.5.2]

5.	 The access points to Berge Mawson’s enclosed spaces were not secured while the 
stevedores were working on board, so unauthorised access into cargo hold access 
spaces was not prevented. [2.5.3]

6.	 The stevedores had little or no understanding of the safety warnings and enclosed 
space signage. They were unaware of the inherent risk of entering the cargo hold 
access spaces. [2.5.4]

7.	 The on-board permit to work system was not used for cargo hold access while 
Berge Mawson was loading cargo. The stevedores were therefore unprotected from 
the inherent risk associated with enclosed space entry. [2.5.5]

8.	 The Ship-Shore Safety Checklist applied only at the start of cargo loading and the 
agreed requirements were neither followed nor promoted safe cargo work on board 
Berge Mawson. [2.5.6]

9.	 The port authority had not followed international guidelines. Consequently, the 
stevedores had not received basic safety training, did not have correct PPE and had 
no risk assessments to enable them to work safely on board Berge Mawson. [2.6]

10.	 Industry guidance on personnel safety during loading operations was not followed 
at the terminal, resulting in compromised stevedore safety due to the lack of a safe 
system of work. [2.7]
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3.2	 SAFETY ISSUES NOT DIRECTLY CONTRIBUTING TO THE 
ACCIDENT THAT HAVE BEEN ADDRESSED OR RESULTED IN 
RECOMMENDATIONS

1.	 The enclosed space entry/rescue drill scenarios practised on board Berge Mawson 
did not consider that stevedores might be working on the vessel during a rescue 
from a cargo hold. [2.5.7]

2.	 The COSWP did not include the possible presence of third parties during an 
enclosed space entry/rescue. [2.5.7]

3.	 It is likely that a bulk carrier industry initiative that requires ports to implement safety 
training and an SMS could improve the level of safety for stevedores working on 
board bulk carriers. [2.8]
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SECTION 4	 – ACTIONS TAKEN

4.1	 ACTIONS TAKEN BY OTHER ORGANISATIONS

Isle of Man Ship Registry has issued Technical Advisory Notice 005-24: Enclosed 
Space Entry – Gas Detection and CO2 Hazards, highlighting the gas detection 
requirements and safety management systems for entry into enclosed spaces.

Berge Bulk Maritime Pte. Ltd has:

	● Updated its SMS procedure for cargo hold access to include a physical safety 
barrier within the booby hatch access (Figure 10).

	● Revised its training matrix to ensure all ranks receive enclosed space training, 
incorporating lessons from the accident.

	● Enhanced its SMS procedure for cargo hold access, with clear instructions for 
warning signs and identification markings on enclosed space entry points and 
safeguards against wrongful entry during ventilation.

	● Amended its cargo hold entry checklist to record atmosphere testing 
before entry.

	● Revised its Ship-Shore Safety Checklist to include warnings against unauthorised 
opening/closing of enclosed spaces; clear procedures; 72-hour checklist validity; 
and a stevedore familiarisation section with emergency procedures.

	● Added a requirement in its cargo operations checklist to monitor Ship-Shore 
Safety Checklist conditions every watch and ensure compliance with cargo hold 
entry procedures.

Figure 10: Barrier preventing access into the cargo hold

Image courtesy of Berge Bulk Maritime Pte. Ltd

https://www.bergebulk.com/
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SECTION 5	 – RECOMMENDATIONS

The Maritime and Coastguard Agency is recommended to:

2025/101	 Review and revise the Code of Safe Working Practices for Merchant 
Seafarers to ensure that emergency drill scenarios for enclosed space 
rescues include the possible presence of shoreside staff or third parties.

Bunyu Port Organizing Unit, PT Bintang Kartika Segara and PT Tanjung Mas are 
recommended to:

2025/102 	 Follow the guidelines set out in the International Maritime Solid Bulk Cargoes 
Code, BLU Code and BLU Manual to provide stevedores with training and 
personal protective equipment to enable them to work safely on board 
bulk carriers.

Berge Bulk Maritime Pte. Ltd is recommended to:

2025/103	 Maintain clear and precise guidance for masters and ships’ crews on cargo 
operations and ensure that:

	● specific duties for cargo-related and emergency scenarios for ship and 
shore personnel are considered

	● the control of access to the vessel, deck and all spaces during cargo 
operations is robustly applied.

Intercargo, InterManager and RightShip are recommended to:

2025/104	 Develop a minimum operational safety standard for stevedores conducting 
cargo operations on board their members’ vessels to include:

	● compilation and distribution of a Ship-Shore Safety Checklist

	● cargo hold entry procedures

	● communication with ships’ crews

	● personal protective equipment.

2025/105	 Encourage their members to introduce the minimum operational safety 
standard for stevedores as a port and/or terminal requirement and consider its 
inclusion in the charter party agreement.

Safety recommendations shall in no case create a presumption of blame or liability
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Ship-Shore Safety Checklist
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Document 08.20.1 – Rescue of Persons from Enclosed Space
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Cargo Shipper’s Declaration
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Document BB03 – Port Log Book
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Document 07.03.07-02 – Holds temperatures, gases and ventilation status
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SUMMARY 

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

Strategic direction, 
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7 

Output: 7.4 and 7.5 
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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 III 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 
 

 
 
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 
 

 
 
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: 
 

.1 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 
 

 
 
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 
 

 
 
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 
 

 
 
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: 
 

.1 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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