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Foreword

The sole objective of the safety investigation under the Marine Accidents and Incidents
Investigation Law N. 94 (1)/2012, in investigating an accident, is to determine its causes and
circumstances, with theaim of improving the safety of life at seaand the avoidance of accidents
in the future.

It is not the purpose to apportion blame or liability.

Under Section 17-(2) of the Law N. 94 (1)/2012 a person is obliged to provide cooperation,
facilitation, information or witness to the investigators truthfully. If the contents of this
statement were subsequently submitted as evidence in court proceedings, then this would
contradict the principle that a person cannot be required to give evidence against themselves.

Therefore, the Marine Accidents and Incidents Investigation Committee, makes this report
available to interested parties, on the strict understanding that, it will not be used in any court
proceedings anywhere in the world.
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1. Summary

On 5 May 2024, 18:30 local time, during the mooring operations of the ship FIONA B (IMO
9574303) in the port of Rotterdam, the Netherlands, a mooring line from the ship fell in the sea
and got entangled in the ship’s propeller causing it to part and recoil back towards a crew
member, striking him and throwing him backwards on the ship’s deck. The crew member
succumbed several minutes later from severe head trauma.

MAIC initiated an investigation into the accident according to Article 15(1) of the Investigation
of Marine Accident and Incidents Law (N.94(1)/2012) for the death of the crew member, with
the collaboration of the Netherlands as a substantially interested state.

Investigators from the Dutch Safety Board (DSB) visited the site and conducted extensive
witness interviews, took photographs of the site, collected documents and conveyed al the
necessary information to MAIC. Furthermore, MAIC collected additional information from the
ship’s management company and performed analyses based on the available information to
determine the causal factors that contributed to the accident aswell asidentify any other safety
issues that should be addressed.

The investigation concluded that the root cause of the accident was the failure to adhere to
basic procedures and practices regarding the handling of mooring lines. The direct cause was
identified to be the uncontrolled and excessive release of the mooring rope, and allowing it to
fall into the water.

This investigation additionally revealed a number of contributing factors such as the absence
of adequate risk analysis, different job understanding and execution, to the job prescribed,
failure of communication at the job site, insufficient sharing of information, insufficient
manning of the job site, fatigue, overload of information, and confusion and frustration of the
involved personnel.

Finally, the investigation further revealed a number of safety related issues (both relevant and
non-relevant to the accident) such as mistakes in official documentation, ineffective work
allocation, possible failure to adequately implement the watchkeeping schedule, gaps in the
safety topics covered in relevant literature, and operational effectiveness of the emergency
services.

All the above are analysed in this report and recommendations are made for their mitigation.
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2. Factual Information

2.1. VessdsParticulars

Picture 1: The “FIONA B”

Name of Ship: .....cccceveeieee e, FIONA B

Flag Stat€: ...cooovveeeeeeceeeceeeeee e Cyprus

IMO NUMDEN ..o 9574303
Management Company (ISM): ................ Ocean Star Shipping GmbH & Co. KG
Registered OWNer: ........cceveveveneienenins Schifffahrtsgesellschaft BEN B mbH & Co. KG
Classification SOCIEtY........cccoovvrerererienne Bureau Veritas (BV)
Type of SNIP: ..o General Cargo Ship
VOyage TYPES: ..ot Commercial

Cal SIgN: .o 5BCX6

MMSI: e 210529000

Gross TONNBJE: .......cceeveeereeeneeeieeneeeeeane 2588 GT
Deadweight: .......cccoevevveieceeee e 3512 ton

Length Overal: .......ccooveveveveeeeeee 88.30 m

Breadth Moulded: ... 1290 m

Depth Moulded: ........ccoeovveeveereeee 7.00m

Draught: ......ccooveeeeeeecececeee e 550 m

Year of BUild: .....ccooveeeieeeieceee, 2012

Hull Material:.......cooveeeieeieiece e Steel

Hull Construction:..........cccccevereveseniennns Double Hull
PropulSioN type: .....coveeeeeieiesesie e ICE

Number of ENgiNes: .......cccccvveeveveceenenenne. 1

REPUBLIC ¥/ OF CYPRUS
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Total Engine POWEY: ........ccccoovvcevveerieennnns 2208 kW

Type of bUNKEX'S: ......ccoeceeeieece e IFO/MDO/MGO
Propeller:.....cccoveeeeeceeee e CPP, 3.2 m, 4 blades, counter clockwise
Min. Number of Crew:.......cccocevveverennee. 6

2.2. Voyage Particulars

Port of departure: .........cccceeevveevenceneenne. New Holland, UK
Port of call:......coooviriiiiee AVR Terminal, Rotterdam, The Netherlands
Type of VOYaQE: ....ceevvveeeeieieee e International, Commercial
Cargo information:..........cccecvveeeveeveesneenee. Ballast Condition
Ship Operation and Voyage Segment: .....Berthing
Cargoto beloaded: .......ccooveveveiiiinene Refuse-derived fuel (RDF) in bales
D] - SR Aft: 4.00 m
Frw: 2.15m
MaNNING: ..o 8

2.3. Marine Casualty Information

Type of Marine Casualty/Incident: .......... Very Serious Marine Casualty

B (= A N 1T 05/05/2024 @ 18:30 Hours LT
(0107 1o Port of Rotterdam, AVR Waste Quay
Position (Latitude/Longitude): ................. Lat: 51.894435° N

Long: 4.275297° E
Externa and Internal Environment:......... Sea State: Calm

Wind: Cam

Light: Daylight

Visibility: Very Good

Weather: Clear / Partly Cloudy
Human Factors:...........ccoooceeiiieeiiieeiiee Yes
CONSEOUENCES:........ceveeeereeee e Lossof life

2.4. ShoreAuthority Involvement and Emergency Response

24.1. The AVR Waste Management Service

The AVR Waste Management Service isacompany specialising in the processing of domestic
waste and its conversion into fuel for the production of energy. Their plant in the bounds of the
Rotterdam port, both processes waste for the production of RDF, and operates incinerators for
the production of energy from RDF. The AVR plant also includes a loading terminal for the

loading of RDF on ships for export or transfer to other incinerating plants.
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The FIONA B was bound to the AVR Terminal on the day of the accident for loading cargo of
RDF bales.

2.4.2. ThePort of Rotterdam Authority

The Port of Rotterdam Authority manages, operates and develops the port and industrial area
of Rotterdam and is responsible for maintaining a safe and smooth handling of all shipping®.
The Authority also ensures the safety, fire-fighting and securing emergencies at seawithin the
radius of the port of Rotterdam?.

The Authority has a number of vessels on constant patrol in the port and one such vessel, the
patrol boat RPI-11, was called and attended the scene immediately after the accident.

2.4.3. The Emergency Services

The emergency services arrived at the scene reportedly in two separate teams, one was an
ambulance, and the second, ateam of trauma surgeon and assistant that travelled by helicopter.

! https://www.portofrotterdam.com/en/about-port-authority/our-organi sation
2 https://bos-fahrzeuge.info/einsatzf ahrzeuge/81835/Rotterdam_-_Port_of Rotterdam_Authority_-
_Notfallschlepper_RPA_11/photo/373360
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3. Narrative
3.1. Sequence of events

1. 02/05/2024, 13:28pm: the ship’s agent emails the first notification to the ship
regarding berthing / mooring details.

2. 03/05/2024, 09:32am: The ship’s Master responds to the agent’s email,
acknowledging receipt.

3. 03/05/2024, 12:37pm: the ship’s agent emails a second notification to the ship
regarding berthing / mooring details.

4. 03/05/2024, 15:00pm (approx.): The ship departs from New Holland, UK.

5. 04/05/2024, 09:25am (approx.): The ship arrives at the Rotterdam anchorage, drops
anchor and awaits further instructions.

6. 05/05/2024, 05:00am: The OS/Cook’s shift begins for the day.

7. 05/05/2024, 08:00am: The Master’s shift begins for the day.

8. 05/05/2024, 12:00pm: The 3/O’s shift begins for the day.

9. 05/05/2024, 16:00pm (approx.): The Pilot boards the ship, and the ship is underway
to berth.

10. 05/05/2024, 18:00pm (approx.): The mooring operations begin.

11. 05/05/2024, 18:15pm (approx.): The ship is alongside. The mooring lines are sent
ashore for securing. Thelinesmen secure the forward spring line on the respective pier
bollard, and place the aft spring line on the pier southern corner bollard.

12. 05/05/2024, 18:20pm (approx.): The linesmen are ordered to remove the aft spring
line from the corner bollard and place it on the breasting dolphin. The order is
executed.

13. 05/05/2024, 18:22pm (approx.): The Master then requests that the ship is shifted
backwards by 5m and that the aft spring lineis repositioned on the pier corner bollard.

14. 05/05/2024, 18:25pm (approx.): The ship is shifted 5 meters back and the aft spring
line is removed from the breasting dolphin. The 3/O transfers the aft spring line over
the breasting dolphin with the intention to carry it by hand aong the ship’s side
walkway, to passit to the linesmen waiting overboard.

15. 05/05/2024, 18:28pm (approx.): The Master orders that the aft spring line is slacked
to allow sufficient length for transferring to the corner bollard. The 3/O receives the
order and passes it the OS/Cook who is operating the mooring winch. The OS/Cook
starts slacking the aft spring line as instructed. The 3/O picks the aft spring line and
transfersit forward, down the ship’s side walkway.

16. 05/05/2024, 18:29pm (approx.): The aft spring lineis paid out excessively, fallsin the

water and starts sinking. The linesmen see the spring line sinking and radio the Master
10
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to inform him accordingly. The Master orders the 3/O to stop slacking the spring line.
The 3/0 passes the order verbaly to the OS/Cook. The OS/Cook continues to slack
the spring line.

05/05/2024, 18:30pm (approx.): The slack portion of spring line that has fallen in the
water, gets entangled in the rotating propeller of the ship. The line then parts and
recoils, striking the OS/Cook who was standing in the snap back zone. The OS/Cook
isthrown backwards hitting his head on the steel fixtures behind him. The Master goes
to the aft mooring station to examine. He sees the injured crew member, checks his
pulse and verifiesthat heis alive, and returnsto the bridge to call for help.

05/05/2024, 18:31pm (approx.): The Master informs the Pilot of what he saw and the
Pilot calls the Patrol services of the port. He then goes to the aft mooring station.

05/05/2024, 18:32pm (approx.): The Pilot reaches the aft mooring station and seesthe
injured OS/Cook, checks his vitals and asks a crew member that was standing by to
apply pressure to the open wounds on the back of the OS/Cook’s head to limit the
blood flow.

05/05/2024, 18:35pm (approx.): The Pilot returns to the bridge and cals the
Emergency services.

05/05/2024, 18:45pm (approx.): The patrol boat RPA-11 arrives at the location with
two officers.

05/05/2024, 18:50pm (approx.): The patrol officers examine the injured person, they
detect aheartbeat and decide to monitor his condition with no further interference until
the emergency services arrive.

05/05/2024, 19:00pm (approx.): An ambulance arrives at the location.

05/05/2024, 19:10pm (approx.): A trauma surgeon and an assistant arrive at the
location. They were flown in by helicopter but landed at the wrong location and had
to be transferred to the accident location by a port vehicle.

05/05/2024, 19:11pm (approx.): The trauma team examines the injured person, see
that he has no heartbeat and begin resuscitation.

05/05/2024, 19:30pm (approx.): The resuscitation ends, the injured person has passed
away, gets transferred to the morgue.

05/05/2024, 20:00pm (approx.): The port authorities request that the ship is shifted
forward by 20m. The Pilot takes up the task and, together with the linesmen, compl etes
the shift of the ship to itsfinal position with the use of the ship’s moorings.

11
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3.2. Description of Events
3.21. Prearrival

The vessel arrived at the Rotterdam outer anchorage on 04/05/2024, and was awaiting
instructions regarding the berth location, time of berth and tugboat and pilot arrangements.
During this time, the ship’s Master, was in communication with the ship’s local agent that
provided the necessary information and logistics support for the planned port call. The ship
was expected to berth at the AVR terminal sometime on 05/05/2024. The ship had called to the
same port and berth location twice before in the same year but thiswould be the first call to the
AVR terminal for the ship’s Master. It was not clear if any of the rest of the crew visited the
terminal before.

The AVR terminal consists of a pier of approximately 70 meters in length, with a linkspan
(loading ramp) in the middle. To alow for the safe berthing of longer vessels, the terminal has
in addition, two so called breasting dolphins, i.e. pillars located in the water that serve as
mooring points, on each side of the pier at a distance of approximately 30 meters from the two
ends of the pier. An overview of the terminal with its key featuresis shown in Picture 2 (note:
ship depicted is not the FIONA B).

¥

Breasting
: dolphin

o

Picture2: The AVR terminal

The design of the terminal allows for the easy loading of cargo in bulk form, to barges and
small ships. This requires that the vessels moor onto the pier in a way that the linkspan is
positioned immediately above the foremost or the aftmost hold of the vessel. The cargo isthen
unloaded onto the vessel with the use of the linkspan. When the particular hold is full, the
vessel shifts so that the linkspan is positioned immediately over the next hold, and the process

12
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isrepeated. Thisloading method requires that the vessel to be loaded has low height so that the
linkspan does not become an obstruction.

During the Master-agent communication, it was conveyed by the agent that the berth location
was short and would not cover the whole length of the ship, thus not allowing the paying out
of stern lines. The ship was to berth specifically on starboard side, with the ship’s bow in front
of the quayside obstruction (linkspan) and her aft secured with double mooring at the southern
breasting dolphin. No additional stern mooring would be allowed and, sufficient safe moorings
should be placed to enable shifting the vessel alongside the quay by her own moorings. The
loading of the ship would not be done with the use of the linkspan, but instead it would be done
with the use of aloading crane positioned next to the linkspan. The southern breasting dol phin
is shown in Picture 3. For reference and comparison purposes, atypical mooring arrangement
and description of the mooring linesis shown in Figure 1.

On 05/05/2024, 15:30 LT, after receiving orders, the ship was underway to pick up her pilot
and proceed to berth. At 16:00 the pilot was onboard and the ship proceeded to her berthing
location at the AVR terminal, as planned.

Picture3: The AVR terminal southern breasting dolphin

13
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A Stern line D Forwards spring line
B Breast line E Breast line
C Aft spring line F Head line

Figure 1: A typical mooring arrangement

3.2.2. Themooring operations

For the mooring of the ship, amooring plan was prepared by the C/O (Figure 2) depicting how
the breasting dolphin was to be utilised to secure an aft spring line and a breast line.

l Port: A2 7% f«‘.'&/-’,c
Oaty: &2 ’.’.z‘,:/’-yf

Prepaced by £ /(ﬁ

e p |
Notes: 77 A0 #-«‘i/ |
A

Figure 2: Themooring plan

14
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The ship was first secured at the fore end with a forward spring line, and then the plan was to
reverse the ship to her final position in a controlled manner, set the aft spring line and then
secure the ship with the rest of the mooring lines. The aft spring line was then sent ashore to
the linesmen, who placed the line on the southern corner bollard of the pier. This arrangement
isshown in Figure 3.

Linkspan

\
[
o
| Location of the
southern corner
bollard
()
\\ Southern

breasting dolphin

Figure 3: Theinitial phase of the berthing of the FIONA B

At this instance, an order is issued (unknown by whom) requiring that the aft spring line is
removed from the corner bollard and placed on the breasting dolphin. The linesmen execute
the order and now the aft spring line is positioned on the breasting dolphin. The new
arrangement is shown in Figure 4.

Following the completion of this new berthing arrangement, the Master, asserting that this
arrangement does not give him shifting flexibility, requests that the ship is shifted backwards
by 5 meters and that the aft spring line is repositioned on the corner bollard of the pier again.

The ship is subsequently shifted by 5 meters backwards as per the Master’s request, and the
3/0 who was doing the rope handling on the aft mooring station, removes the aft spring line
from the breasting dolphin in order to passit to the linesmen. As the breasting dolphin is now
in the way, the 3/0O needs to pass the spring line over the dolphin to the other side, so that the

15



Marine Accident and Incident Investigation Committee

rope can clear the dolphin and reach the pier bollard. To do this, he had to carry the rope by
hand down the ship’s side walkway.

Pier

- D —
\
\

Figure 4: The new mooring arrangement of the FIONA B

At the same time, and in order to have sufficient rope length, the Master orders from the bridge
that the spring line is “slacked”, i.e. start unwinding the rope from the mooring winch drum.
The 3/0, who isthe only person on the aft mooring station that has aradio and is receiving the
orders from the bridge, passes the order to slack the spring line, verbally to the OS/Cook, who
is operating the mooring winch. It is noted that the mooring winch is operated with the use of
awired remote-control unit that offers the ability to operate the winch from adistance. The aft
mooring winch remote control unit is shown in Picture 4. The aft mooring station is shown in
Picture 5 and Picture 6.

Then, the 3/0 picks the free end of the rope and walks down the ship’s side walkway in a
direction forward and away from the mooring station. The side walkway is shown in Picture 7.
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The mooring
winch remote-
control unit

The mooring
winch

Picture5: The aft mooring station (viewing from starboar d)
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Mooring
A choke m Bollards

Picture 7: The ship’s side walkway (viewing from the aft mooring station to fore)

W/
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3.2.3. Theaccident event

The OS/Cook begins slacking the spring line as per the instructions of the 3/O. The rope is
coiled on the aft mooring winch, and the OS/Cook is operating the winch by a wired remote-
control unit that offers the ability to operate the winch from a distance. As he is slacking the
spring line, the line falls into the water and starts sinking. One of the linesmen sees the line
sinking and, possibly recognising the danger of the line getting drawn in the propeller of the
ship, which islocated immediately underneath the mooring station, radios the bridge to inform.
At the same time, the Master sees alarge portion of the spring line in the water and orders the
3/0 over theradio to “stop slacking” the rope. The 3/0 passesthe order verbally to the OS/Cook
whoisnow at afair distancefrom him, asthe 3/0 has moved down the walkway, while carrying
the free end of the line forward. The OS/Cook, for unknown reasons continues slacking the
rope. Thismoment is shown in Figure 5.

Moments later, the line gets drawn in and entangled with the rotating propeller, and the free
end ispulled out of the hands of the 3/0. Split seconds|ater, the rope gets taut, parts and recoils
back hitting the OS/Cook who is standing in the snap back zone. The blow is so powerful that
the OS/Cook is thrown backwards and into the ship’s steel fixtures that are immediately behind
him. The OS/Cook presumably lands on a hatch behind and, as a result, receives a severe
traumato the back of the head. A picture of the spot where he was found lying unconscious is
shown in Picture 8.

Position of the
3/0

-
|

Position of the

OS/Cook \
Aft mooring
station \\ (0]
Ship’s propeller \\A 2 The slack aft
> spring line

Figure5: Theship, involved personnel and equipment positions prior to the accident
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The hatch where
the OS/Cook
presumably landed
injuring his head

The spot where the
OS/Cook was found
lying injured

Picture 8: The spot wherethe OS/Cook was found lying unconscious

The Master and the Pilot at the bridge, hear the loud noise from the breaking of the mooring
line and the Master goes to the aft mooring deck to investigate. When he arrives there, he sees
the OS/Cook heavily injured, bleeding and lying on the deck unconscious. He checks his pulse,
and verifiesthat heis still alive. He rushes back to the bridge to request assistance and informs
the Pilot. The Pilot immediately notifies the port patrol service, and then goes to the mooring
station to examine. He faces the injured crew member lying on the deck with open wounds on
the back of his head. He immediately picks some nearby rags and asks a bystanding crew
member to apply pressure on the wounds to minimise the blood loss. He then returns to the
bridge and calls the emergency services.

3.2.4. Post-accident events

The patrol boat RPI-11 of the Port of Rotterdam Authority was the first to arrive at the scene
at around 18:45. The crew of the boat comprised of two officers that immediately board the
FIONA B and examined the injured OS/Cook. They find that he is still alive and has a pulse
so they decide to monitor him and wait for the emergency servicesto arrive and take over.

20



Marine Accident and Incident Investigation Committee

The ambulance arrives at the scene at around 19:00 and at approximately 19:10, a trauma
surgeon and an assistant arrive at the location. It is reported that they arrived by a helicopter
which landed at the wrong location so they had to be transferred to the correct location by a
Port of Rotterdam vehicle, hence the delay in their arrival.

The trauma team immediately attend to the injured crew member, they identify that he has no
heartbeat and they start resuscitation attempts. About twenty minutes later, around 19:30, the
OS/Cook is pronounced dead and he is transported off to the morgue.

Sincethe shipis still not safely berthed in the correct berthing position, the terminal authorities
are requesting that the ship is shifted forward so that the forecastle structure is moved away
from the linkspan, asthe rising tide would cause contact between the two. At around 20:00, the
ship is shifted by her own moorings forward by about 15 meters and the remaining mooring
ropes are secured. The final berthing position and moorings of the ship is shown in Figure 6.

y

Pier

Figure 6: Thefinal berthing position and moorings of the FIONA B
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4. Analysis

(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).

Thefollowing analysisis based on witnesses’ interviews and statements as well as documents,
log books and manuals collected by the Investigators as part of the safety investigation.

4.1. Equipment and Machinery
4.1.1. TheCPP Propédller

One equipment that proved critical in the chain of events was the propeller of the ship. The
ship is equipped with a Controllable Pitch Propeller (CPP), atype of ship propeller that allows
the variation of the pitch angle of the propeller blades mechanically, to suit different operating
conditions. In contrast to aconventional type of propeller i.e. afixed pitch propeller which has
blades fixed at aspecific angle, the blade angle of a CPP can be varied with the use of hydraulic
actuatorsto provide arange of speeds of the ship from zero to full speed at constant revolutions
of the engine, and even allow astern movement without the need for reversing the shaft rotation.

During the mooring manoeuvres, the direction of the ship (ahead, astern) and speed were all
controlled from the bridge utilising the pitch control feature. When the ship was stationary next
to the berth, and the aft mooring station crew was handling the mooring lines, the actual
propeller was rotating at considerable speeds. It is noted that, on a ship with a conventional
propeller, inasimilar situationi.e. remaining stationary, the propel ler shaft would be decoupl ed
from the engine and the propeller would thus stop rotating.

It is noted that the presence of a CPP propeller alone shouldn’t pose a risk to the crew in any
operating condition asthe propeller isfar away from any working environment where any crew
member is present.

4.1.2. TheMooringLine

The parted mooring line (Picture 9) that was at the time of the accident used as the aft spring
line, had the following characteristics:

Length: ..o 220 m

Diameter: ... 56 mm

CONSLTUCION: ..o 8-strand plaited (4x2)
Material:......ccooerinirieeeeee e Polypropylene/Polyester
CharaCteristiCS:.....oovveeereee e not floatable

(@00 o U o white

Minimum breaking load...............ccccu....e. 785 kN
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ENdfitting: ...ccoveeeeecece e both ends with PVC-eyeseach 1,8 m
COil NO.o.ieeee s 21126920

Picture9: The parted mooring line

Generally, amooring lineis allowed to fall in the water during mooring operations in order to
transfer with ease from one location to another, provided that the line is of floating type.
Extreme caution should be exercised during this activity to avoid entanglement of the line in
propellers, rudders, bow thrusters, water inlets, berth fenders etc. The use of mooring lines that
are non-floating, is not uncommon but they should be utilised with caution, and in situations
where the risk of entanglement is minimal. It is here noted that the parted mooring line in
examination, according to its data sheet, was of non-floating type, and it was allowed to fall in
the water during the mooring operations.

The combination of a continuously rotating CPP while the ship remains stationary, together
with a non-floating mooring line falling in the water creates a hazardous situation. Since the
ship was equipped with a CPP, therisk for such a scenario occurring should have been foreseen
by the management company, evaluated, mitigated, and subsequently communicated to the
involved personnel. From the available documentation collected, this added risk was not
identified by the management company and none of the above actions were taken.

In this unfortunate instance, three unfavourable events of (1) constantly rotating propeller, (2)
mooring linein thewater and (3) sinking of mooring line, aligned |eading to the accident event.
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A Contributing Factor to the accident is identified as the absence of a risk
analysis for the mooring operation that identifies and mitigates the risk of a
mooring line, especially of non-floating type, getting entangled in a CPP
propeller.

4.1.3. Personal Protective Equipment

During the mooring operations, the victim of the accident was reportedly wearing all the
designated Personal Protective Equipment (PPE). His helmet was found near the site of the
accident with some damages that could have been caused during the accident.

4.2. TheMooring Operation

The mooring operations began with the preparation of the mooring plan by the ship’s crew.
The mooring plan was prepared based on the instructions received from the agents, as well as
from previous experience (own or shared) from berthing at the same location.

Parallel to the preparation of the mooring plan, the Pilot as well as the linesmen received
instructions for the mooring on a special smart phone application that was utilised by the port
for sharing such information. Essentially everyone involved with the planning, were aware that
the ship should be berthed starboard side, with the forecastle in front of the linkspan, a breast
line on the southern breasting dolphin and no stern line, and a suitable mooring arrangement to
permit shifting.

Y et, the implementation of the operation did not follow the planned path. The Pilot, being the
person doing the navigation of the ship, proceeded to the designated location and initiated the
mooring procedure. With the aid of the linesmen, he began by securing a forward spring line
on the corresponding pier bollard and then the aft spring line on the southern corner bollard of
the pier with the intention to back up the ship to the final location.

At that instance, there was a change of plan and the linesmen were ordered to remove the aft
spring line form the pier bollard and place it on the breasting dolphin. The order is executed,
and the ship is brought alongside but now two issues arise that require new decisions to be
made. The first issue is that, (a) according to the Master, this mooring arrangement does not
give any flexibility for shifting along the pier for the loading process, and (b) the ship’s
forecastle falls close to the linkspan and there is arisk of the two coming into contact, during
high tide. The Master requests that the ship is shifted 5 meters aft and the aft spring is placed
back on the pier corner bollard (Figure 7).
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Pier

a

Figure7: Thenew mooring arrangement asrequested by the Master

From the above, it is obvious that the individuals involved in the process, had a different
understanding of the mooring operation, as well as how the operation should be executed. It is
evident that theinitial requirement for the forecastle of the ship to be positioned in front of the
linkspan is not fulfilled at all, while the “mooring arrangement to permit shifting” is either
understood differently, or ignored atogether. The different ways that the involved parties
interpreted the ship’s mooring position is shown in Figure 8. The figure also shows the
corresponding mooring lines for each position.

A Contributing Factor to the accident is identified as the difference in the
understanding of the mooring plan by the involved parties.
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Mooring position as
required by the ~
terminal (black) \.,/ \

Mooring position as
executed by the Pilot
(blue)

)

V4
Pier

?

Mooring position as
requested by the
Master (red)

ﬁ

1
|
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Figure 8: The ship’s mooring position as understood by the different parties

The aft mooring station crew were, at some point during the mooring operation, required to
work at afair distance between each other, as the OS/Cook was in the vicinity of the mooring
winch handling the mooring line at that location, while the 3/O was required to move along the
ship’s side walkway to handle the mooring line near the breasting dolphin. This distance is
calculated to be close to 15m. Such adistance between the two crew members would inevitably
have caused some communication issues between them taking into consideration the ambient
noise onboard the ship (ship engine noise, background noise from the port, linesmen boat
engine noise, shouts of the people in the immediate surroundings, winch motor noise etc.).
Similarly, adirect line of sight was possibly lost or intermittent. It is very possible that when
the 3/0 ordered the OS/Cook to stop slacking the rope, the OS/Cook didn’t hear the order and
that is why he didn’t stop releasing the rope. It is also very possible that the 3/O didn’t have a
view of what the OS/Cook was doing because of the lost or intermittent line of sight between
the two.

It is noted that there are claims that the OS/Cook was wearing earphones during the time of the
mooring operation either listening to music or talking on the phone but these claims are not
supported by the evidences as no earphones were found on the victim’s ears or near the site of
the accident. Additionally, the calls history from his phone does not show any calls being made
during the time of the mooring operations.
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A Contributing Factor to the accident is identified as the possible disruption of
communication between the aft mooring station crew caused by the distance that
they had between them and the ambient noise from the surroundings.

When one of the linesmen notice that the mooring line has fallen in the water and is sinking,
he immediately radioed the bridge to inform them accordingly. The Master receives the
information and radios the 3/O, the responsible officer of the mooring station, requesting him
to “stop slacking” the rope but no more information is given as to the reason why the slacking
must be stopped. It is very possible that the 3/0 was not aware of the line falling in the water
and the order from the Master certainly didn’t inform him of that fact. A more informative
message to the 3/0, such as “mooring line in the water and sinking”, would be more beneficial
to assist him in understanding the developing situation and warn the OS/Cook or take
appropriate action.

A Contributing Factor to the accident isidentified astheinsufficient information
conveyed to the 3/0, as the responsible officer of the mooring station, regarding
the dangerous situation that was being created.

In spite of the al the above, the direct cause of the accident was undoubtedly, the uncontrolled
and excessive release of the mooring rope, and allowing it to fall into the water.

The Direct Cause of the accident isidentified as the uncontrolled and excessive
release of the mooring rope, and allowing it to fall into the water.

Moreover, there are evidences that indicate that, the parting of the line did not occur without
warning. Thewinch drum as shown in Picture 10, shows severe deformation most likely caused
by the extreme tension that devel oped in the rope after it got entangled in the propeller. Such a
deformation would not occur instantaneously but rather over the course of seconds. It is noted
that the OS/Cook had freedom of movement as the wired remote-control unit that he was using
had sufficient cable to operate from a safe location. A safe location was aso a immediate
reach, that being the small storage compartment where the remote-control unit is located (see
Picture 4).

This leads to the root cause of the accident which isidentified to be the failure to adhere to the
very basic practice which should be common knowledge to every seafarer, that mooring lines
should never be released in an uncontrolled manner, in addition with the understanding of the
dangers that a propeller entangled mooring line entails. This knowledge derives from a
seafarer’s training and experience, and is repeatedly refreshed, as often as the ship cals into
port.

The Root Cause of the accident is identified as the failure to adhere to basic
procedures and practices regarding the handling of mooring lines.
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A

Deformed plate of
the winch drum

” 3

Picture 10: The deformed winch drum

4.3. Rules, Regulations and L egislation
4.3.1. Minimum Safe Manning

The ship had a Minimum Safe Manning Document (MSMD) issued by the Cyprus flag
Administration that required a minimum crew of 6 persons onboard with the following
composition:
e Bridge
- 1 Master (qualified to STCW Reg. 11/2)
- 1 Chief Officer (qualified to STCW Reg. I1/2)
- 2ratingsforming part of anavigationa watch (qualified to STCW Reg. 11/4 or 11/5)
- 1 deck rating (no STCW qualification)
e Engine
- 1 Chief Engineer (qualified to STCW Reg. I11/2 or 111/3)

As per the relevant Cyprus law “Merchant Shipping (Safe Manning, Hours of Work and
Watchkeeping)” (Law 2000-105 (1)), based on her GT, engine power, engine control
capabilities, and trading areas, it is recommended that the FIONA B should have the following
crew composition:

e Bridge
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- 1 Master (qualified to STCW Reg. 11/2)

- 1 Chief Officer (qualified to STCW Reg. 11/2)

- 2ratingsforming part of anavigational watch (qualified to STCW Reg. I1/4 or 11/5)
e Engine

- 1 Chief Engineer (qualified to STCW Reg. I11/2 or 11/3)

- lenginerating (no STCW qualification)

Finally, during the time of the accident, the ship had the following crew composition:
e Bridge:
- 1 Master (qualified to STCW Reg. 11/2)
- 1 Chief Officer (qualified to STCW Reg. 11/2)
- 13/O (qudified to STCW Reg. 11/1)
- 1 Deck Cadet (no STCW qualification)
- 1rating forming part of a navigational watch (qualified to STCW Reg. 11/4)
- 1deck rating (qualified to STCW Reg. 11/4)
e EnNgine
- 1 Chief Engineer (qualified to STCW Reg. I11/3)
- lenginerating (no STCW qualification)

The following are noted:

1. The MSMD issued by the Cyprus flag Administration does not follow the composition
recommended by the legisation as, according to the relevant legislation, there should
be an engine rating onboard which is absent from the MSMD. Moreover, adeck rating
(no STCW qualification) was added to the composition. Such a deviation is permitted
by the legislation provided that the reasoning for the deviation is justified. According
to the Cyprus flag Administration, the deviation was requested by the management
company during their application for issuing the MSMD and it was examined and
subsequently approved. Neverthel ess, during the time of the accident, the management
company was employing an engine rating onboard regardless of their initial request not
to.

2. Themanagement company of the ship has manned the ship with more seafarersin order
to divide the watchkeeping schedule and other workload accordingly. In specific, they
employ a 3/0 who takes watchkeeping duties as an officer in charge of a navigational
watch. They also employ a Deck Cadet to take the duty of arating forming part of a
navigational watch (navigational support). Thus, 3 teams of an officer and arating are
now available for navigational watch instead of the two required by the MSMD.

3. Oneof theratingsforming part of the navigationa watch isthe OS/Cook who, although
he doesn’t have the appropriate rank to carry out navigational support duties (he is
employed as an ordinary seaman), he has a certificate as per STCW Reg. I1/4 which
gives him the required qualifications to carry out navigationa support duties.
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4.3.2. Shipboard Working Arrangements

The watchkeeping schedule of the FIONA B is so arranged that during the hours of daylight,
only the officer in charge of a navigational watch is present on the bridge with the rating
forming part of the navigational watch, fulfilling other duties. Thisis allowed by the STCW,
under certain conditions. Onboard the FIONA B, arating isrequired to be present on the bridge
supporting navigation together with the officer, while at seaduring the hours of darkness. These
hours will vary depending on the season and the trading area of the ship.

From the crew that was immediately involved in the accident, the Master was the officer on
watch for the shifts 08:00-12:00 and 20:00-24:00. The 3/0O was assigned as officer on watch
for the shifts 00:00-04:00 and 12:00-16:00. The OS/Cook was assigned as navigational support
during the hours 04:00-06:00, and non-navigational duties during the hours 06:00-09:00,
11:00-13:00 and 15:00-18:00.

Moreover, according to the watchkeeping schedule, for the mooring operations, each mooring
station is manned by three crew members. The forward mooring station is manned by the C/O,
the AB and the Deck Cadet, while the aft mooring station is manned by the 3/0, the OS/Cook
and the Wiper.

For unknown reasons, for the mooring operations on the day of the accident, the aft mooring
station was manned by only two (2) crew members, the 3/0 and the OS/Cook. The Wiper,
which was the third member of the aft mooring station crew was in the engine room at the
specific time, involved in the operations of the engine.

Taking into account the complexity of the mooring operation and the need for one crew
member to |eave the mooring station and work at afair distance from the second crew member
without immediate eye contact, the decision to man the aft mooring station with only two
people instead of the required three, contributed to the accident.

A Contributing Factor to the accident isidentified as the insufficient manning of
the aft mooring station which at the time of the accident was manned by two (2)
crew membersinstead of three (3) that isrequired by the watchkeeping schedule.

Questions are al so raised towards the effectiveness of the watchkeeping schedule, as the Wiper
cannot be part of the aft mooring station crew and man the engine room at the same time, two
posts that are required to be manned simultaneously during mooring operations.

A Safety Related | ssue is identified at this point with regards to the designation
of a crew member as part of the aft mooring station crew, whilst heisalso part of
theengine crew and as such, required to be present at the engine during mooring
operations.
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Hours of Work and Rest

The Maritime Labour Convention (MLC), Standard A2.3 (5), specifies the working hours of
the seafarers and requires that one of the following two schemesis followed:
a) maximum hours of work shall not exceed:

or,

i. 14 hoursin any 24-hour period; and
ii. 72 hoursin any seven-day period;

b) minimum hours of rest shall not be less than:

i. tenhoursin any 24-hour period; and
ii. 77 hoursin any seven-day period.

Moreover, the MLC further requires that the hours of rest may be divided into no more than
two periods, one of which shall be at least six hours in length, and the interval between
consecutive periods of rest shall not exceed 14 hours (Standard A2.3 (6)).

The flag of Cyprus follows the scheme of “minimum hours of rest” as described in (b) above
and this scheme was also enforced onboard the FIONA B. It is noted that, frequently, there are
occasions that a seafarer must work extended hours due to specia circumstances such as
loading-unloading, berthing, during inspections etc. In such cases, the hours of rest can be
shifted to more convenient times provided that they do not fall below the limits set for a seven-
day period as described in (b)(ii) above.

The following are noted:

1.

3.

Under normal conditions, the rest hours of the Master, the 3/0O and the OS/Cook are
above the minimum required by legidlation.

Therest hour periods of the OS/Cook are not according to the requirements of the MLC
Standard A2.3 (6), as they are divided in three, not two periods. In specific, the rest
periods of the OS/Cook in one working day are between the hours of 09:00-11:00 (2
hours), 13:00-15:00 (2 hours) and 18:00-04:00 (10 hours). Asone of hisrest periodsis
of length of 10 hours, the breaking down of hisrest periodsinto three instead of two, is
not expected to have had any effect on hisoverall resting.

As per the recorded hours of work and rest of each crew member, as these were kept
onboard the ship, the OS/Cook’s hours of work were between the hours 05:00-09:00,
11:00-13:00 and 15:00-18:00 i.e. the first period was adjusted to start at 05:00 instead
of 04:00 (as required by the watchkeeping schedule). As the OS/Cook was assigned to
navigational support duties between 04:00-06:00, this adjustment meant either that the
bridge remained without a rating providing navigational support between 04:00-05:00
a least, or that the 04:00-06:00 navigational support shift was totally skipped or not
followed.

A Safety Related | ssue not relevant to the accident isidentified at this point with
regards to the watchkeeping schedule not being followed. It appears that the
04:00-06:00 navigational support shift is not implemented.
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4.3.4. Guidelinesand Codes

The Shipping Deputy Ministry of Cyprus (SDM), inits effort to reduce occupational accidents
and improve the wellbeing of the seafarers on board Cyprus Flag vessels, has introduced with
their Circular 20/2005, the “Cyprus Code of Safe Working Practicesfor Seafarers” (COSWPS).
The COSWPS provides guidance on how Ship Owners and Masters should meet their
obligations mentioned above.

Chapter 24 of the COSWPS, advises on the safe practices concerning Anchoring, Mooring and
Towing Operations. Attention is drawn to paragraph 24.3.9 which states that “when moorings
are under strain all personnel in the vicinity should remain in positions of safety i.e. avoiding
all snap-back zones”, and paragraph 24.3.10 which states that “Where moorings are to be
heaved on a drum end, one person should be stationed at the drum end, backed up by a second
person, packing and coiling down the slack”.

IMO MSC.1/Circ.1619, “Guidelines on the Design of Mooring Arrangements and the Selection
of Appropriate Mooring Equipment and Fittings for Safe Mooring”, paragraph 5.1.10 similarly
points out the danger of snap-back zones in mooring areas stating “Mooring areas should be
considered as potential snap-back zones and signage should be provided to indicate that thisis
the case.”

4.35. The Safety Management Manual

The Management Company’s Safety Management System (SMS) Manual includes a number
of references to safety during mooring operations. The ILO Code of Practice “Accident
prevention on board ship at sea and in port” is attached in its entirety in the Manual and
Paragraph 19.4 of the Code of Practice elaborates about mooring and unmooring. Special
attention is drawn to sub-paragraph 19.4.1 which states that “All seafarers involved in mooring
and unmooring operations of any kind should be informed of the hazards of engaging in such
operations.”, and sub-paragraph 19.4.5 which states that “There should be sufficient seafarers
available to ensure the safe conduct of operations.”

Moreover, The SMS Manual includes Procedure SOP-07: Windlass Operation and Working
with Mooring Ropes and Wires, which describes basi ¢ precautions and instructions for mooring
operations.

Lastly, the company published a Mooring Equipment Booklet (MEB) that describes, among
others, the precautions to be taken when mooring. The MEB was distributed to al the
company’s fleet and crew for familiarisation. Paragraph 4.2.2 “Safety” of the MEB, states,
amongst others, the following precautions:

The crew participating in the mooring operation must:
be briefed on the actual planned operation that will be performed this time
stand clear of all ropes under tension
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The following is also taken into account:

- winch operators have clear view / line of sight of the responsible officer
signalling the actions

- when the winches are operated remotely, the winch operator will not position
him / herself in the danger area of any mooring line

- All crew involved in mooring operations are properly rested
Paragraph 4.2.3 “Snap Back Zones” of the MEB states that:

Owing to the design of mooring decks, the entire area should be considered a potential
shap-back zone, and that everybody actively looks out for each other in dangerous
mooring operations. The painting of snap-back zones on mooring decks should be
avoided because they may give a false sense of security. The mooring stations need
to be marked with "DANGER ENTERING, SNAP BACK HAZARD ZONE”. It is not
possible to predict all the potential dangers zones from snap-back. When in doubt,
personnel should be kept well away from any line under tension.

The best way to avoid being hit by broken lines:
- Keep close eye on your workmates and alert them immediately, if any of them
are in a danger zone
- Treat every line under load with extreme caution and remember to stay clear of
the potential path of snap back
- Be extra aware where you stand, when handling the first line.

Although the literature presented above (COSWPS, IMO MSC.1/Circ.1619, SMS Manual,
MEB) has numerous references and warnings regarding snap-back zones, the requirement for
sufficient personnel to man the mooring stations, the need for theinvolved personnel to bewell
rested, the mooring operation to be communicated to the crew, the standing clear of ropesin
tension, the need for clear line of sight between the crew working at the same station and many
more, in none of the literature there is any reference to the risks entailed with mooring lines
being let to fal in the water and this now is highlighted as an omission.

A Safety Related | ssueisidentified at this point with regardsto the absencein the
relevant literature of any referencesto the risks entailed with mooring linesbeing
let to fall in the water.

4.4. Fatigue

On the day of the accident, due to the mooring operations taking place, the hours of work of
all the crew onboard had to be adjusted accordingly and, in most of the cases, this meant that
they needed to be extended. For the personnel involved in the accident the following hours of
work were recorded:
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1. The Master’s first work period for the day was between 08:00-12:00 and the next started
at 15:00. This was the time when preparations needed to be made for the ship to heave
anchor and proceed to berth. The Master would remain on duty until the completion of
the mooring operations.

2. The 3/0’s first work period of the day was between 00:00-04:00 and the next between
12:00-16:00. At 16:00, athough his shift had ended, he remained on duty for the
preparations for the berthing of the vessel. The 3/0 would remain on duty until the
completion of the mooring operations.

3. The OS/Cook’s first work period of the day was between 05:00-09:00, the following
was between 11:00-13:00, and the next begun at 15:00 extending through the
proceeding to berth and the mooring operations. The OS/Cook would remain on duty
until the time of hisfatal accident occurring around 18:30.

4. For the Pilot, no records of work were available, but from his statement, it is understood
that he begun work in the morning of that day and that the trip with the FIONA B was
hislast for the day. No other records of rest periods during the day or the previous day
were available.

5. For the linesmen, similarly, no records of work or rest were available, but in their
statement, they claim that on that day they began work at around 17:00.

The Pilot was on duty since the morning on his normal work shift pattern for that week, and
according to his statement, when he boarded the FIONA B, he already had afull day of piloting.
It isunknown if he had any brakes or rest hours for the day, and athough that the trip with the
FIONA B was the last for the day, it is not considered that he was fatigued by his work
schedule.

The linesmen began their work around 17:00. Work fatigue is not considered to have been
present for them during the time of the operations for the FIONA B mooring.

The mooring operations on the day of the accident began at around 18:00. By that time, the
Master, who started his day at 08:00, had aready worked one 4-hour shift, had a 2-hour break
and was 3 hours in his second shift. This work pattern does not indicate that the Master had
any extraordinary workload that would cause fatigue.

The 3/0O was on duty from 12:00 (after an 8-hour rest period). By the time the mooring
operations started, he was 6 straight hours on duty. Similarly to the Master, this work pattern
does not indicate that the 3/0 had any extraordinary workload that would cause fatigue.

The OS/Cook’s work day was expected to finish at 18:00 on that day, but because of the
mooring operations, he had to remain on duty. As he was working from 05:00 on that day,
totalling 9 hours of work, it could be that may have been fatigued by the time he was called to
remain on duty for the mooring operations.

A Contributing Factor to the accident may have possibly been fatigue of the
OS/Cook. Hiswork load and the fact that was at the end of his shift could have
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had a detrimental effect to his overall ability and his comprehension and
execution of the tasks at hand.

45. TheHuman Element

For the mooring of the FIONA B, the special characteristics of the AVR terminal needed to be
taken into consideration. The AVR terminal was primarily built for vessels with low
superstructures and small deadweight, and thus has certain limitations that presented as
challenges for the berthing of the FIONA B.

The most important of these limitations were (a) the short length of the berth, (b) the
requirement to moor utilising the breasting dolphins with no option of casting a stern line, (c)
the requirement to shift the ship along the pier by her own moorings during the course of the
loading process, and (d) the existence of alinkspan that extended beyond the end of the pier at
arelatively low height.

Moreover, the Port of Rotterdam has a large tidal height variation during the day, that can
exceed 2 meters at certain location. This also needed to be factored in for the ship’s mooring
asit greatly affected the ship’s clearance height, in relation with the linkspan overhang. Picture
11 and Picture 12 show the proximity of the linkspan to the ship.

The Linkspan’s
lowest point

5 i
o

The ship’s
forecastle bulwark

Picture 11: The proximity of the linkspan to the ship’s structure (view from bridge)
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. 5
r [ ‘ f The Linkspan’s

lowest point

Picture 12: The proximity of thelinkspan to the ship’s structure (view from aft)

Thus, the Master of the FIONA B, except from the fact that he had very limited options in
choosing the ship’s mooring arrangement, he also needed to be wary of the height limitation
not only during the time of the mooring, but also predict how it would affect the ship during
the course of her stay at berth (tide height variation). Moreover, he had to arrange the ship’s
moorings in such away that would permit the shifting of the ship during loading.

A Contributing Factor to the accident is identified as the possible overload of
information and the multitude of parameters (such as clearance height, tide
height and variation, mooring to facilitate shifting, limited mooring options etc.)
that needed to be taken into consideration for berthing at the specific location.
This overload arguably can affect a person’s decision-making capacity.

As explained above, it is evident that there were discrepancies in the understanding of the job
at hand by the decision makers. This quite possibly had a negative impact on the persons that
were called to execute their orders as the contradicting orders, the change of the mooring plan
mid execution, and the moving of the mooring ropes from the bollard to the breasting dolphin
and back, possibly caused confusion and frustration of the lower crew and the linesmen, and
contributed to the accident.

A Contributing Factor to the accident is identified as the possible confusion and
frustration of the lower crew caused by the contradicting orders and the change
of the mooring plan mid execution.
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4.6. The Emergency Response

According to the statements, the arrival of the trauma team was delayed by severa minutes
because the helicopter that was transporting them landed at the wrong location. The reasons
for this were not made known to the investigative team but the responsible authorities should
look into the matter to avoid future repeats.

This event certainly cannot be classified as a contributing factor to the accident.
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Conclusions

Root Causes

(If corrected, the same accident will not happen again)

The root cause of the accident is identified as the failure to adhere to basic procedures and
practices regarding the handling of mooring lines.

5.2.

Direct Causes

(The immediate events or conditions that caused the accident)

The direct cause of the accident is identified as the uncontrolled and excessive release of the
mooring rope, and allowing it to fall into the water.

5.3. Contributing Factors

(An event or condition that collectively with other causes increases the likelihood of an
accident but that individually did not cause the accident)

1

The absence of arisk analysisfor the mooring operation that identifies and mitigates the
risk of a mooring line, especially of non-floating type, getting entangled in a CPP
propeller.

The disparity in the understanding of the mooring plan by the involved parties.

The possible disruption of communication between the aft mooring station crew caused
by the distance that they had between them and the ambient noise from the surroundings.

The insufficient information conveyed to the 3/O, as the responsible officer of the
mooring station, regarding the dangerous situation that was being created.

Theinsufficient manning of the aft mooring station which at the time of the accident was
manned by two (2) crew members instead of three (3) that is required by the
watchkeeping schedule.

The level of fatigue that the OS/Cook, was likely experiencing. His work load and the
fact that he was at the end of his shift could have had a detrimental effect to his overall

abilities and his comprehension and execution of the tasks at hand.

The possible overload of information and the multitude of parameters (such as clearance
height, tide height variation, mooring to facilitate shifting, limited mooring options etc.)
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that needed to be taken into consideration for berthing at the specific location. This
overload arguably can affect a person’s decision-making capacity.

8. The possible confusion and frustration of the lower crew caused by the contradicting
orders and the change of the mooring plan mid execution.

5.4. Safety Related |ssues
(An event, process or characteristic that has the potential to contribute to an accident)

5.4.1. Accident Related:

1. The designation of a crew member as part of the aft mooring station crew, whilst he is
also part of the engine crew and as such, required to be present at the engine during
mooring operations.

2. The absence in the relevant literature of any references to risks entailed with mooring
lines being let to fal in the water.

5.4.2. Non-accident Related:

1. Thewatchkeeping schedule was possibly not being followed.
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6. Recommendations

6.1. Recommendationsto the Ship Management Company

070E/2024-SM C.01:

070E/2024-SM C.02:

070E/2024-SM C.03:

070E/2024-SM C.04:

070E/2024-SM C.05:

Make a refresher training to all the crew onboard the company’s fleet
0N MOONTNG OPEIAiONS......c.cvrveerieeeerieenieeie e see e (within 3 months)

Carry out arisk analysis of the mooring operation that will include
evaluating the risk of mooring lines entangling with propellers and
update the company’s safety procedures respectively

.................................................................................. (within 3 months)

Carry out a Navigational Assessment of the bridge officers of the
FIONA B, onboard at the time of the accident ........ (within 3 months)

Reassess the Watchkeeping Schedule of the FIONA B with regards to
the implementation of the 04:00-06:00 navigational support shift, the
personneg alocation at the mooring stations, and the assignment of
personnd at two different tasks simultaneoudly ............ (immediately)

Issue instructions to the fleet Masters to assess fatigue levels of the

crew prior to critical operations and adjust work teams accordingly
........................................................................................ (immediately)
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