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SUMMARY

On 12 March 2014 the first mate of the Hudsonborg died after entering a stairwell leading 
to a cargohold containing zinc concentrate.

The ship was sailing with a bulk cargo when the first mate was going to perform a cargo 
inspection. The cargo oxygen-depletion hazard had been underestimated while performing 
this job. No sufficient safety precautions have been taken.

The investigation performed by the Dutch Safety Board showed that the cargo inspection 
procedure is inconsistent with the execution of the task in practice: Firstly, there is a 
contradiction, because in accordance with legislation and procedures the hold must be 
ventilated before entry is permitted. however, the same legislation and procedures 
prohibit ventilation of the hold during the voyage. Secondly, in order to inspect cargo 
three different safety sheets and a permit-to-work must be read side by side so as to 
deduce the appropriate procedure to be followed. Thirdly, according to the procedure 
five individuals are required to take part in the activities that apply to entering an 
enclosed space, the ship had an eight-man crew. 

The cargo documents were in this case not coherent and clear. The documentation 
emphasized the chemical hazards more than it emphasized the hazard of oxygen 
depletion.
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INTRODUCTION 

On 12 March 2014 the first mate of the Hudsonborg, a motor vessel registered in the 
Netherlands, died after entering a stairwell leading to a hold containing zinc concentrate.

This was a very serious accident as referred to in the Code for the Investigation of Marine 
Casualties and Incidents adopted by the International Maritime Organisation (IMO), and 
in EU Directive 2009/18/EC. This means that the Netherlands, as the flag state, has a 
duty to conduct a safety investigation. This statutory investigation duty is also set out in 
the Dutch Safety Board Decree (Besluit Onderzoeksraad voor Veiligheid). 

After the accident two Dutch Safety Board investigators conducted an investigation on 
board the ship. The forensic pathologist established that the first mate died as a result of 
asphyxiation. This report describes the relevant facts of the incident and discusses the 
immediate and underlying causes. The report also examines the information that was 
available on the cargo, how the information was used and what is required by law.
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RELEVANT FACTS AND BACKGROUND 
INFORMATION 

Figure 1: Hudsonborg. (Source: Dutch Safety Board)

Vessel specifications - Hudsonborg

Call sign PHGD

IMO number 9321407

Flag state The Netherlands

Home port	 Delfzijl

Vessel type	 General/heavy cargo with container capacity

Owner Wagenborg Shipping B.V.

Classification society	 Bureau Veritas

ISM Lloyd’s Register

Year of build 2006

Shipyard Niestern Sander, Delfzijl, the Netherlands 

Length overall (LOA) 113.76 m

Breadth 14.40 m 

Draught 6.01 m 

Gross tonnage 4206 GT

Engines Wartsila 6L32 

Propulsion 1 propeller – controllable pitch

Maximum propulsion power 2999 kW

Maximum speed 13 knots



- 8 -

Relevant facts
On 4 March 2014 the Hudsonborg departed empty from Agadir (Morocco) setting sail to 
its destination Setubal (Portugal) to load a cargo of zinc concentrate on board. There 
were eight crew on board, five of Philippine and three of Russian nationality, including 
the first mate. The first mate had been working for the shipping company since 2013 as 
second mate. He joined the Hudsonborg in December 2013 as first mate. 

On 5 March 2014, two days before arriving in Setubal, the captain received the cargo 
documents from the shipper, which included a ‘Form for Cargo Information for Solid Bulk 
Cargoes’ and a safety sheet (Material Safety Data Sheet, MSDS). On receipt of the 
documents the captain, together with the first mate, called a safety meeting on board 
the vessel to discuss the cargo information with the crew. The toxic hazards of the cargo 
were discussed based on the safety sheet and attention was paid to the use of personal 
protective equipment (full-vision goggles and respiratory filters) to protect against 
exposure to dust during loading.

On 7 March 2014 the Hudsonborg arrived in Setubal and the crew subsequently 
proceeded to load the zinc concentrate on board. The dust created during loading was 
released into the air due to which dust covered the ship’s deck. Some of the dust released 
also found its way into the accommodation. A number of crew members experienced 
irritated airways and burning eyes as a result of the dust released in the accommodation. 
The accommodation was cleaned on completion of loading and the Hudsonborg 
departed from Setubal on 7 March 2014 at 23:50 setting sail for Kokkola (Finland) as its 
next destination. 

On 12 March the Hudsonborg passed the Strait of Dover. The wind speed had a wind 
force 4 Bft1 (11-15 knots,2 20-28 km/h) from an east-northeasterly direction and the visual 
significant wave height3 had fallen to about one metre. After the first mate had performed 
his bridge watch from 04:00 to 08:00 hours he went to the forward part of the ship at 
around 09:30  hours. He was carrying a breathing mask and a filter (ambient air-
dependent). When he arrived at the forecastle, he walked past the paint locker to the 
entrance of the cargo hold. A seaman was mixing paint in the paint locker at that time. 
The first mate informed the seaman that he was going into the hold to inspect the cargo 
and then opened the door to the stairwell leading to the cargo hold. He descended into 
the hold at around 09:50 hours and closed the door behind him. The seaman did not pay 
any further attention to the matter and continued working. 

A few minutes later the seaman began to head towards the mess to drink coffee. The 
seaman opened the door to the stairwell and asked the first mate whether everything 
was okay. The first mate answered the seaman’s question in the affirmative and the 

1	 The Beaufort wind force Scale is used to indicate wind velocity. The scale was created in 1805 by the Irishman 
Francis Beaufort. The scale is based on the force which is exerted by the wind per unit area. In this regard, wind 
speed is measured, not the force it exerts. From 1838 onwards, the Beaufort scale has been used as a standard 
measurement instrument by the ship’s log to indicate wind velocity.

2	 Knot is a unit of speed velocity which is frequently used in seafaring and the motorised aviation. A knot is a nautical 
mile per hour. A nautical mile is equal to 1852 meters. Thus, a knot of a speed of 1,852 km/h is 0,5144... m/s.

3	 The significant wave length is used in the physical oceanography, marine technology en partly in the civil technique 
to indicate an average height of one-third of the highest measured waves.
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seaman subsequently closed the door again. Having arrived in the mess the seaman told 
the second mate that the first mate was in the hold inspecting the cargo. The second 
mate found this rather odd and, because he was not entirely happy with the situation, 
went to the entrance of the hold in the forecastle after the coffee break. After opening 
the access door to the stairwell, the second mate saw that the first mate was wedged 
between the stairs unconscious, about three metres from the door. 

The second mate already suspected what had happened, locked the door and attempted 
to call the captain. However, in the panic of the moment the second mate called the 
captain’s cabin instead of the bridge and therefore was unable to reach the captain. The 
second mate then rushed back to the bridge to inform the captain, meanwhile warning 
the seaman working at the fore of the ship. The crew made an attempt to rescue the first 
mate. Two crew members, equipped with breathing apparatus tied a rope around the first 
mate’s waist. Two men, who were located at the top of the stairwell, subsequently pulled 
the rope and then lifted the first mate out of the stairwell with the assistance of two crew 
members equipped with breathing apparatus. The rescue attempt was compounded by 
the fact that the stairwell was in an awkward position and the first mate’s strong build. 
Once on deck the first mate was unsuccessfully resuscitated. The first mate had died. The 
forensic pathologist in the port established asphyxiation as the cause of death.

Figure 2: �Entrance from the outer deck on the 

forecastle to the stairwell leading to 

the hold. (Source: Dutch Safety Board)

Figure 3: �Access stairway to the forecastle and 

access door to the stairwell leading to 

the hold. (Source: Dutch Safety Board)
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ANALYSIS

The incident analysis and conclusions are based on the Tripod method. This method of 
analysis presupposes failing safety provisions, or ‘barriers’. These failing barriers are 
analysed with respect to the immediate causes, circumstances and underlying factors of 
the failure in the organisation. In the analysis of this rapport, the underlying causes which 
could have contributed to the actions of the first mate relating to the cargo control, will 
be discussed.

The cargo
The rules laid down in the International Maritime Solid Bulk Cargoes Code (IMSBC Code) 
apply to the carriage of solid bulk cargoes.4 Section 3 of the IMSBC Code states that 
when transporting solid bulk cargoes, the crew on board the ship must always take into 
account that solid bulk cargoes can be susceptible to oxidation. 

Advice on the characteristics and transhipment methods for standard solid bulk cargoes 
are provided in the schedules included in the IMSBC Code. The exact substance being 
transported and the IMSBC Code schedule that should be used can be found in the 
cargo information form for solid bulk cargoes. The form which was provided to the 
Hudsonborg provides little information regarding the transmission of the chemicals, in 
this case zinc concentrate (Appendix C). The IMSBC code contains two schedules that 
relate to zinc concentrate: a schedule for mineral concentrates and a schedule for metal 
sulphide concentrates. The schedules refer to each other. 

The form refers to the MSDS (Material Safety Data Sheet) for specific details. Also 
according to the MSDS zinc concentrate was loaded on board the Hudsonborg. However, 
the MSDS additionally states ‘metal sulphide concentrate’ as ‘proper shipping name’.5 
Given the composition of the substance, this was in fact a metal sulphide concentrate 
(see Appendix A). The ship management used the MSDS to obtain information about the 
hazards and risks inherent in the cargo on board. The risks stated in the MSDS include:

•	 Toxic risk;
•	 Carcinogenicity;
•	 Risk of cargo liquefaction,6 which will endanger the ship’s stability (the moisture content 

of the cargo when loaded was 10.84%, whereas the cargo was allowed to be trans

4	 Solid bulk cargo: Any cargo, other than liquid or gas, consisting of a combination of particles, granules or any 
larger pieces of material generally uniform in composition, which is loaded directly into the cargo spaces of a ship 
without any intermediate form of containment. (IMSBC Code Regulation 1-1 para 2)

5	 Proper shipping name is a term used in the International Maritime Dangerous Cargo Code (IMDGC). However, in 
this case the MSDS refers to the wrong regulation. The term which should have been used in agreement with the 
IMSBC, is Bulk Cargo Shipping Name (BCSN).

6	 Liquefaction: A situation that occurs when a mass of granular material is saturated with liquid to such an extent 
that under the influence of external forces such as vibration, impaction, or ship’s motion, it loses its shear strength 
and flows like a liquid (IMSBC Code, Section 1.7).
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ported until a percentage of 11,90%. At a percentage of 13,23%, the substance would 
liquefy;

•	 Oxygen depletion from the surrounding area (oxidation).

The schedules in the IMSBC code state the same risks as the MSDS. In this context the 
IMSBC schedule states that protective measures must be adhered to, including the 
following:

•	 Personal protective measures during loading. 
•	 Appropriate measures to protect machines and accommodation against dust during 

loading.
•	 Entering the hold space is prohibited until the hold space has been ventilated and 

the atmosphere has been tested for concentrations of oxygen.
•	 The space where the cargo is stored may not be ventilated during the voyage.
•	 The appearance of the cargo surface must be regularly inspected during the voyage. 

If, during the voyage, free water appears on the cargo surface or the cargo is found 
to be in a liquefied condition, the captain must take appropriate measures. 

Safety Management System
The shipping company Wagenborg Shipping B.V., uses a safety management system 
(SMS) that was set up in accordance with the International Safety Management (ISM) 
Code. The SMS provides safety sheets for high-risk activities. For the purpose of 
controlling the risks involved in entering a hold or an enclosed space, the SMS contains 
the following work instructions:

•	 Cargo sheet for bulk cargoes: the instructions state that entry to the hold is prohibited 
if it is not absolutely necessary, and refers to the safety sheet on entering a enclosed 
space.

•	 Safety sheet on entering an enclosed space: this sheet sets out the procedure for 
entering a enclosed space.

•	 Safety sheet on cargo inspection: this sheet contains instructions on how to inspect 
cargo. The space must also be well-ventilated, the work must be performed by a 
competent individual under the supervision of a responsible officer.

•	 Permit-to-work: in order to perform critical activities. a permit-to-work must be issued 
by a responsible officer. The permit contains a checklist that sets out the relevant 
safety risks and the corresponding precautionary measures. A permit-to-work is also 
required for entering a enclosed space, hot work (work constituting a fire hazard) and 
work involving the use of compressed air under high pressure.

These work instructions are included in the SMS to be prepared for all kinds of situations 
which relate to loading. When conducting a cargo inspection, one has to take into 
account if the cargo is stored in the hold or if it concerns deck cargo. For every method 
there is a different check-up procedure. The first mate which had to conduct the 
inspection in this specific case, had to conduct it via the inspection procedures indicated 
in the instruction sheets of the SMS. 
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Cargo inspection in an enclosed space
All of these instructions describe the hazard of oxygen deficiency when entering the hold 
as an enclosed space. To prevent oxygen depletion, the hold has to be ventilated and 
the air must be tested before entering the space. When combining the above instructions, 
the crew must follow the procedure set out below when inspecting cargo:

•	 The responsible officer, in this case the first mate himself, must issue a permit-to-work 
to the individual who will perform the activities. The permit contains the safety 
measures that must be put in place in the form of a checklist and must contain the 
captain’s signature. 

•	 An enclosed space may only be entered by at least two individuals after the space 
has been sufficiently ventilated and the air has been tested for sufficient oxygen.

•	 A supervisor must be present at the entrance to the enclosed space and must be in 
communication (if necessary by radio) with the individuals who will enter the space. 

•	 A rescue team must be on standby, equipped with a rescue plan. 
•	 All equipment used must be checked, calibrated and in good condition. 
•	 The usage of (ambient air independent) SCBA’s (Self-Contained Breathing Apparatus) 

is in this case not stipulated. It is not specified in what situation the crew may/must 
use respiratory protection. If a(n) (ambient air independent) breathing apparatus is 
used when entering the enclosed space, the users must know how to use the 
apparatus and it must be tested. 

In order to enter an enclosed space in accordance with this procedure, five individuals 
are needed (a supervisor at the door, two to enter the space and two on the standby 
team). The ship had an eight-man crew. To be able to conduct the cargo inspection, 
which is considered to be a fairly short and easy job, a lengthy procedure needs to be 
followed. This procedure is considered as to be of great impact on the crew. When taking 
into account the composition of the crew, it can be considered as un-workable. 

Safety meeting and safety consciousness
Prior to loading, the ship management drew attention to the measures to be taken in 
connection with the toxic and carcinogenic characteristics of the substance. The MSDS 
was used as the basic document to inform the crew in a safety meeting. The MSDS mainly 
emphasises the toxic and carcinogenic characteristics of the cargo, the oxidising hazard 
of the cargo, however, is not emphasised as strongly. The first paragraphs of the MSDS 
describe the toxic and carcinogenic characteristics, while paragraph 7 briefly discusses 
oxidation (see Appendix B). From the notes of the assembly and the statements of the 
crew, it appears that information which was provided to the crew focused on hazards 
during loading in the port and that no attention was paid to the risk of oxidising cargo 
during the voyage. 

During the loading procedure, people walk in and out of the accommodation. A small 
percentage of dust is therefore not avoidable. However, despite the safety briefing the 
accommodation nonetheless became so dusty during loading procedures that the crew 
suffered irritated airways. The accommodation had therefore not been closed properly 
during loading.
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Figure 4: Warning on the access doors to the stairwell. (Source: Ameyde Marine)

Contradictory instructions
The first mate went to inspect the cargo in accordance with the instructions. One of the 
first mate’s most important tasks is to safeguard the cargo and to ensure the ship’s 
stability. This was his first voyage in the role of first mate. For this reason the Dutch Safety 
Board considers it plausible that he felt that he had an additional responsibility to perform 
his task competently. In view of the measures set out in the IMSBC Code he was required 
to inspect the cargo regularly on account of the risk of liquefaction. There were no further 
clues that the cargo actually was liquefying, such as a bilge alarm or because of 
unexpected listing of the ship. 

When inspecting the cargo the first mate was faced with a contradiction caused by 
multiple risks and associated precautionary measures. The IMSBC Code and the MSDS 
state that the cargo may be toxic and carcinogenic and that personal protective measures 
must be taken accordingly. The IMSBC Code states that the cargo spaces in which solid 
bulk cargo is transported may not be ventilated, whereas the cargo hold is an enclosed 
space. According to the procedure, as set out in the MSDS and the IMSBC Code, the 
enclosed space must therefore be ventilated and the atmosphere tested for oxygen 
concentrations before permitting entry to the enclosed space. Both entrances to the 
hold are designated as a enclosed space and both access doors displayed warning signs 
indicating entry into a enclosed space (see image 4). This therefore is contradictory: 
ventilation is mandatory, on the one hand, whereas ventilation is prohibited, on the other. 

The first mate handled in accordance with the toxic and carcinogenic risks of the 
substance. He used personal protective equipment, an ambient dependent respiratory 
filter to protect himself against chemical hazards. He did not ventilate the space before 
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entering it. He did not adhere to the procedure for entering an enclosed space and 
furthermore did not use an ambient independent breathing apparatus to protect himself 
against potential oxygen deficiency. The usage of Oxygen SCBA’s is in these circum
stances not prescribed. 

The first mate, did not adequately identify the immediate hazard of oxygen deficiency. 
The procedure for entering a confined space was not followed. 

From the actions of the sailor and the second mate it can be concluded that they were 
not directly alarmed by the situation in which the first mate was situated. More than half 
an hour elapsed between the inspection performed by the seaman and that of the 
second mate. The statements made by the second mate and the seaman show that while 
they generally were well aware of the hazards inherent in the cargo, they focused mainly 
on toxicity and less on the substance’s oxygen-depletion characteristics. The normal 
day-to-day operations which were related to the first mate and the hierarchal structure 
on board of the vessel could have played a significant role. The first mate was not 
supervised when executing his daily activities. 

During the rescue operation the crew members who entered the stairwell did use 
respiratory protection. At that moment the individuals concerned were well aware of the 
oxygen deficiency hazard and took the appropriate measures. The rescue operation was 
compounded by the fact that the access stairwell leading to the hold is in an awkward 
space in which to evacuate a person and no emergency evacuation provisions were 
available. Given the time between the moment the first mate entered the access stairwell 
and the moment at which the second mate found him, it is unlikely that the first mate 
could still have been saved on time. 

Measurements performed the day after the accident show that the amount of oxygen in 
the air at stairwell was 2,6%. An oxygen concentration lower than 18% and, in particular, 
lower than 10% can pose an (acute) risk of asphyxiation resulting in permanent brain 
damage within a few minutes, causing death in the absence of intervention.
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CONCLUSIONS

Factors contributing to the accident

The Dutch Safety Board has established that the cargo inspection procedure is 
inconsistent with the execution of the task in practice:

•	 Firstly, in this case there is a contradiction: under the IMSBC Code, the MSDS 
and in accordance with the procedure, the hold must be ventilated before entry 
is permitted. The IMSBC Code, however, prohibits ventilation of the hold during 
the voyage. The use of oxygen-independent breathing apparatus is not stipulated 
in this situation.

•	 Secondly, according to the procedure five individuals are required to take part in 
the activities that apply to entering enclosed spaces. The ship had an eight-man 
crew. For the purpose of inspecting cargo, which in itself is a relatively short and 
straight-forward task, performing the entire procedure has a huge impact on the 
crew. In view of the crew composition, this is unworkable.

•	 Thirdly, in order to inspect cargo three different safety sheets and a permit-to-
work must be read side by side so as to deduce the appropriate procedure to be 
followed. This is impractical for such a straight-forward task.

•	 The actions of the first mate show that the cargo oxygen-depletion hazard had 
been underestimated or was unknown whereas he was in fact aware of the toxic 
and carcinogenic hazards to which attention had been paid during the safety 
briefing based on the cargo information.

•	 The MSDS was used to inform the crew of the hazards during loading, mainly 
emphasising the toxic hazards, which is attributable to the structure of the MSDS.
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The immediate causal factors 

•	 The access doors to the stairwells leading to the hold displayed warnings 
highlighting that the door provided entry to an enclosed space. These warnings 
were prominently placed and could not be overlooked. The first mate, one of the 
senior officers on board, failed to take adequate measures irrespective of the 
warnings, or had not been motivated to do so. 

•	 The first mate was not supervised when executing his daily activities.
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LESSONS LEARNED

•	 The check-up procedures of the cargo load are not consistent with the procedures in 
practise: there are inconsistencies about when to ventilate; there are three different 
safety sheets and a working permit included in the SMS. Five of the eight crew
members are necessary to execute the procedure. Although the procedure of the 
SMS includes all rules and regulations, it does not work in practise. It is up to the 
ship’s owners and the seafarers to establish workable procedures and to transform 
those in practice unworkable procedures. 

•	 When bulk cargoes are transported by sea, it is essential that the crew of the vessel is 
informed in advance about the risk levels of every stage of transport. These risks, 
with their matching control measures, should be easily deducted from the cargo 
documentation and regulation. It is up to the ship management to interpret the cargo 
loading documentation and to inform the crewmembers of the dangers and the 
necessary safety measures which need to be taken. A good way to inform the crew is 
by providing the entire crew with a clear safety briefing. This briefing should contain 
all phases of the transportation. Thereby it must be pointed out that everyone has 
the responsibility to hold each other accountable for actions which are not in 
accordance with the safety procedures.

•	 The research into this accident shows that more attention needs to be paid to the 
safety awareness and safety culture on board of ships. This appears, for example, out 
of acts such as not closing the accommodation during loading, the crew which does 
not heed warning signs regarding the entering of enclosed spaces and does not 
check-up on each other and is unable or unwilling to address each other during 
unsafe circumstances. 
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APPENDIX A

CARGO LEGISLATION

The rules laid down in the International Maritime Solid Bulk Cargoes Code (IMSBC Code) 
apply to the carriage of solid bulk cargoes. Advice on the characteristics and transhipment 
methods for standard solid bulk cargoes are provided in the schedules included in the 
IMSBC Code. The IMSBC Code is divided into three categories:

A.	 Substances that may liquefy if shipped with a higher moisture content than their 
maximum permissible moisture content.

B.	 Substances that possess a chemical hazard, broken down into:
–– hazardous material: materials classified under the International Dangerous Goods 

(IMDG) Code7

–– Materials Hazardous only in Bulk (MHB): materials that may possess chemical 
hazards when transported in bulk.

C.	 Substances that do not fall under A or B.

In some cases a material may fall under both group A and group B.

Even though the flow chart states separately that some materials are susceptible to 
oxidation (oxygen depletion), oxidation is deemed to be a general hazard (cf. Section 3 
of the IMSBC Code). A material which could possibly lead to oxidation does not 
necessarily fall under category B.8 The crew must be aware of oxidising hazard at all 
times. The crew is deemed to consider the hold as an enclosed space, especially because 
of the transportation of these kinds of cargo. 

According to Rule 2 of the IMSBC Code, the shipper must provide the captain or the 
latter’s representative the correct cargo information well in advance of loading. A 
document has been drawn up for that purpose, the Form for Cargo Information for Solid 
Bulk Cargoes, in which the required information should be provided in accordance with 
the IMSBC Code. Furthermore it is mandatory for the shipper to make available to the 
captain of the ship all the hazard information relating to the material that is to be 
transported.

7	 IMDG Code: Regulations for the transport of dangerous goods by sea. It contains lists of dangerous goods. The 
goods are divided into classes, are given a number (UN number) and a proper shipping name. The Code also 
contains the risks and the precautionary measures to be taken. Goods that are only dangerous when transported 
as Materials Hazardous only in Bulk (MHB) are not incorporated in the Code.

8	 There are a wide variety of oxygen-depleting bulk cargoes. If this constitutes a criterion for classification in group 
B, further classification in group B is irrelevant.
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The cargo transported
Prior to loading the Hudsonborg, the following documents were supplied to the ship:

•	 Form for Cargo Information for Solid Bulk Cargoes (stipulated by the IMSBC Code)
•	 Certificate of pre-shipment moisture determination and Transportable Moisture Limit 

(TML). 
•	 Declaration from the International Zinc Association concerning the Classification of 

zinc concentrates as harmful to the marine environment (requirement cf. MARPOL 
Annex V (IMO-MEPC resolution 219 (63)).9

•	 Material Safety Data Sheet (MSDS).

The Form for Cargo Information for Solid Bulk Cargoes classifies the cargo as ‘zinc 
concentrates’, grouped in cargo group A and states that the material is not harmful to 
the marine environment (cf. IMO MARPOL ANNEX V). It also refers to additional 
certificates, namely the Certificate of pre-shipment moisture determination and TML in 
addition to the MSDS.

In the Certificate of pre-shipment moisture determination and TML the cargo is also 
classified as ‘zinc concentrate’ stating the current and maximum moisture content in 
connection with liquefaction risk.

The MSDS provides detailed information on the composition of the substance and tips 
and recommendations are provided on safety measures in addition to personal protective 
measures. The MSDS is not a mandatory document required by law but it does set out 
the shipper’s duty to declare information.

While the declaration from the International Zinc Association also indicates the 
classification ‘zinc concentrate’ and deems the substance ‘not harmful to the maritime 
environment under IMO MARPOL Annex V’, it does deem the substance toxic in various 
ways. 

From the MSDS, it did not become clear to the ship management which substance was 
supposed to be transported. The shipping company management used the MSDS as a 
basic document to provide information to the crew. The MSDS shows a discrepancy 
between the substance name and the proper shipping name. The substance name stated 
in Section 1.1 is ‘zinc concentrate’ whereas Section 14.2 states ‘metal sulphide 
concentrate’, Materials Hazardous in Bulk (MHB), as the proper shipping name. The term 
‘proper shipping name’ is used in the International Maritime Dangerous Cargo (IMDG) 
code. The MSDS refers in this case to the wrong regulation. The term which should have 
been used in agreement with the IMSBC code is Bulk Cargo Shipping Name (BCSN). 
According to the MSDS the concentrate is composed of 52,9 (weight)% zinc, 31,8% 
sulphur, 5,4% iron, 2,2% lead and a number of other minerals, each less than 1%.

9	 MARPOL Annex V (IMO-MEPC resolution 219 (63)): guidelines for the implementation of Annex V of the 
International Convention for the Prevention of Pollution from Ships (MARPOL). Article 3.4 stipulates that it is 
mandatory for the shipper to declare this information.
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The IMSBC code contains two schedules that could be applied to this cargo: a schedule 
for mineral concentrate and another for metal sulphide concentrate. Both schedules state 
the substance zinc concentrate and refer to each other. Both schedules refer to 
liquefaction risk and therefore state that it is mandatory to inspect the cargo regularly. 
Both schedules also state that ventilating the hold is prohibited. Moreover the flow chart 
for metal sulphide concentrate points out the potential chemical hazards as well as 
oxidising hazard.

Conclusion
Oxidising hazard is a general hazard which the crew must always take into account when 
entering a hold containing bulk cargoes (iaw. Section 3, IMSBC Code). The schedule for 
metal sulphide concentrate places greater emphasis on the hazard, in contrast to the 
mineral concentrate schedule. 

From the MSDS it does not become clear which substance was to be transported. 

According to the official Form for Loading Solid Bulk Cargoes, the cargo was classified in 
group A of the IMSBC Code, As the cargo transported was susceptible to liquefaction 
and possessed chemical hazards, therefore the cargo needed to be classified as group 
A&B. 
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APPENDIX B

MATERIAL SAFETY DATA SHEET
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APPENDIX C

FORM FOR CARGO INFORMATION FOR SOLID BULK CARGOES
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APPENDIX D

RESPONSES AFTER INSPECTION

A concept of this report was submitted to the parties involved in accordance with the 
Dutch Safety Board Act. (Rijkswet Onderzoeksraad voor veiligheid). These parties were 
asked to check the report for errors and lack of clarity. The preview version of this report 
was submitted to the following parties:

•	 First mates next of kin.
•	 Royal Wagenborg b.v. (shipping company).
•	 Somincor-Sociedade Mineira de Neves-Corvo, S.A.

Royal Wagenborg b.v. availed themselves of the option of commenting. 

The Board has adopted corrections of factual inaccuracies, additions in terms of detail 
and editorial comment (insofar as is relevant). The relevant parts of the text have been 
amended in the final report. One comment has not been adopted by the board:

‘It is not known to us, and very unlikely the check of the sailor has been actually 
performed. We cannot find it in our reports. It would be unlogical that the first mate, 
after few minutes, would still have been inside the stairwell, close to the entrance door. It 
would mean that, after this check, he would almost not have changed position. The 
second mate was under the impression that this check had been performed by the sailor, 
but this must be seen as a misunderstanding.’

Reaction Dutch Safety Board:
The Board holds information that shows the check has been performed by the sailor.
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