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General observations

The Swedish Accident Investigation Authority (Statens haverikommission —
SHK) is a state authority with the task of investigating accidents and incidents
with the aim of improving safety. SHK accident investigations are intended to
clarify, as far as possible, the sequence of events and their causes, as well as
damages and other consequences. The results of an investigation shall provide
the basis for decisions aiming at preventing a similar event from occurring in the
future, or limiting the effects of such an event. The investigation shall also
provide a basis for assessment of the performance of rescue services and, when
appropriate, for improvements to these rescue services.

SHK accident investigations thus aim at answering three questions: What
happened? Why did it happen? How can a similar event be avoided in the future?

SHK does not have any supervisory role and its investigations do not deal with
issues of guilt, blame or liability for damages. Therefore, accidents and incidents
are neither investigated nor described in the report from any such perspective.
These issues are, when appropriate, dealt with by judicial authorities or e.g. by
insurance companies.

The task of SHK also does not include investigating how persons affected by an
accident or incident have been cared for by hospital services, once an emergency
operation has been concluded. Measures in support of such individuals by the
social services, for example in the form of post crisis management, also are not
the subject of the investigation.

The investigation

SHK was informed on 23 July 2018 that a marine causality involving
MAKASSAR HIGHWAY with the registration HOHO had occurred outside
Véstervik, Kalmar County, on the same day.

The accident has been investigated by SHK represented by
Mr Mikael Karanikas, Chairperson, Capt Jorgen Zachau, Investigator in Charge,
Capt Dennis Dahlberg, Operations Investigator until 28 February 2019, Mr
Alexander Hurtig, Investigator Behavioural Science, and Mr Tomas Ojala,
Investigator specialising in Fire and Rescue Services.

The investigation team of SHK was assisted by Mr Daniel Zachrisson of Saltech
Consultants AB.

The following have acted as coordinators for their respective government
agency: Capt Patrik Jonsson for the Swedish Transport Agency,
Mr UIf Holmgren for the Swedish Maritime Administration, Ms Anna Berglund
for the Swedish Coast Guard, Ms Sonja Dobo for the Swedish Civil
Contingencies Agency (MSB) and Mr Sigge Sundstrom for the County
Administrative Board of Kalmar County.

Information has been obtained and interviews have been conducted with crew
members, the shipping company, the insurances company, the flag state, the
concerned classification society, the salvaging company as well as the
government agencies, county administrative boards and municipalities involved.
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A fact finding presentation meeting with the interested parties was held on
21 March 2019. At the meeting SHK presented the facts discovered during the
investigation, available at that time.
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Ship particulars
Flag/register
Identification
IMO identification/call sign
Vessel data
Type of ship
New building year
Gross tonnage
Length, over all
Beam
Draft, max for voyage
Deadweight at max draft
Propulsion arrangement
Lateral thruster
Rudder arrangement
Service speed
Ownership and operation

Classification society

Voyage particulars
Ports of call

Type of voyage
Cargo information/passengers
Manning

RS 2019:04e

Panama
MAKASSAR HIGHWAY
9235426/H9HO

Car carrier

2001

17,735

139.00 m

23.20m

6.63 m

6,890 tonnes

1 fixed-blade propeller

1 forward 800 kW
Conventional spade rudder
18.5 knots

Taiyo Nippon Kisen/Stargate
Shipmanagement GmbH
Nippon Kaiji Kyokai

On voyage from Cuxhaven, Germany, to
Sodertélje via the Kiel Canal
International

1,325 passenger cars

20

Marine casualty or incident information
Type of marine casualty or incident Grounding

Date and time

23 July 2018, at 07:21 local time.

Position and location of the marine N57°57.31° E016° 52.161°

casualty or incident

Consequences
Personal injuries
Environment
Vessels

No
Oil spill, approx. 50 tonnes of heavy fuel oil
Hull damage and later scrapping
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taear

Figure 1. MAKASSA|

SUMMARY

Under its voyage from Germany to Sodertdlje, Sweden, the car carrier
MAKASSAR HIGHWAY grounded off Véstervik on the morning of the 23 July
2018, whereupon i. a. the vessels bunker tanks were damaged. At the grounding
the chief officer, who was on watch, was alone on the bridge. Before the
grounding the vessel had made deviations from the planned route without having
the voyage plan updated. The evening previous to the grounding, the chief
officer had consumed alcohol.

After the grounding, the Swedish Coast Guard, and later the rescue service of
Vastervik, conducted a 13 days environment rescue service operation. Initially,
only a small amount of oil was spilt, but was later followed by a larger spill,
leading to oil ending up on shore. The decontamination efforts of the beaches
lasted several weeks after the rescue service operation was ended.

Planning of the salvage operation commenced early, but the salvage plan could
not be approved of by the Transport Agency until the sixth day after the
grounding due to shortcomings in the calculations. To prevent the vessel to
swing in the wind or get off the bank, the Transport Agency demanded a tug to
be connected. When a tug eventually came at site, this was still not executed,
neither was a Coast Guard vessel connected to MAKASSAR HIGHWAY.
Before the vessel was towed off the bank in a controlled manner, the vessel
drifted uncontrolled, whereupon oil, so far mainly kept within booms, leaked.
MAKASSAR HIGHWAY was later towed to Oskarshamn. In total some 50
tonnes of oil leaked, according to the shipping company, whereof a little bit more
than 28 tonnes of oil or contaminated material was collected.

The cause of the occurrence was the impaired ability of the chief officer to
perform a safe navigation in combination with insufficient manning of the
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bridge. Underlying causes were inadequate practise and follow-up of the vessels
safety management system.

Safety recommendations

As a result of the incident, a number of actions have been taken by concerned
authorities, Véstervik Municipality and the shipping company. Among these are
that the shipping company has revised its SMS, endorsed routines regarding
regular senior officer meetings and improved routines for promoting officers. In
addition to this, SHK is issuing the following recommendations.

The Swedish Transport Agency is recommended to:

e together with the Swedish Maritime Administration and the Swedish
Coast Guard, to develop the collaboration with other stakeholders with
the aim to create a wider understanding for challenges and considerations
that have to be taken into account in an accident with a following rescue
service and salvage operation. (RS 2019:04 R1)

The Swedish Coast Guard is recommended to:

e review, and if needed improve, its ability and equipment to enclose and
keep in place oil spills in open sea. (RS 2019:04 R2)

The shipping company Stargate Shipmanagement GmbH is recommended
to:

e ensure that SGSM is implemented in the regular operations of the

company’s vessels as well as establishes robust methods to discover non-
conformities. (RS 2019:04 R3)
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1.1 Sequence of events

The following account of the sequence of events is primarily based on
witness accounts from crew members. Where their accounts differ, the
differences are specified. The vessel’s route has been verified by means
of AIS! and radar tracks.

MAKASSAR HIGHWAY departed Cuxhaven, Germany, on 21 July at
16:00 with destination Sodertalje where the vessel was to take on a pilot
on 23 July. The vessel was moving at cruising speed, just under
14 knots, as it had plenty of time to reach the destination on schedule.
With the aim of reaching the mobile telephone network and thereby
having a chance to connect to the internet? at a reasonable cost in order
to call family, etc., the crew had suggested a deviation from the voyage
plan plotted in ECDIS® by coming closer to land in the Hang Bay along
the coast of Skane and Blekinge. This course adjustment was accepted
by the master, however the vessel’s voyage plan was not updated (see
figures 2 and 3).

s

Figure 2. Route plotted in the vessel ECDIS, marked as the continuous red line that inter
alia passes close to the east coast of the island of Oland. This was the original course
plotted in the voyage plan.

L AIS (Automatic Identification System): a system that makes it possible to identify a vessel and track its
movements. The system is based on each vessel regularly dispatching information over a digital radio
channel.

2 The investigation also included information indicating that the satellite communication system was not
functioning. Regardless, the reason for moving closer to the coast was to gain access to the mobile
telephone network.

3 ECDIS (Electronic Chart Display and Information System): is of specified standards and can be used as
a replacement for paper charts.
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On the evening of 22 July, there was an informal gathering involving
part of the crew in one of the crew cabins, during which alcohol was
consumed. According to witness accounts, the chief officer participated
in this gathering at least until midnight. He later started his watch at
04:00 together with a lookout, relieving the previous watch. The one of
the two second officers who finished his watch at midnight, at which
time he went down to the messroom, has stated that he did not note any
social activities in the cabins at that time. On the other hand, his cabin
is only a short distance from the messroom, meaning that he did not
pass by all the cabins.

Figure 3. MAKASSAR HIGHWAYs AlS track, i.e. is actual route. The time stamps use UTC,
i.e. Swedish daylight saving time + 2h.

Around 04:30, the lookout made a fire watch round of the vessel, which
was a recurring and established task during the watch. When the vessel
had passed Oland, the chief officer turned northwest in order to move
closer to the Swedish coast. The aim of this deviation was to maintain
good coverage for the GSM systems, and it had, in the chief officer’s
understanding, been approved by the master. The master, on the other
hand, has said afterwards that his approval only related to the deviation
in the Hano Bay. After the turn, the chief officer says (and this has been
confirmed by the AB on watch) that he worked on filling out the crew’s
working hours and orders for the vessel. The chief officer only
occasionally verified the vessel’s position by checking the electronic
10 (48)



J'I Statens haverikommission
RS 2019:04e b2 Swedish Accident Investigation Authority

chart. There was no particular follow-up or documentation. It has
emerged that it was common to carry out administrative duties during
the watch, and this was known to the master.

At around 06:00, the master woke up and called the bridge for a status
report. The second officer, who according to his own statement was
back on the bridge having eaten and watched a film after being relieved
at 04:00, received the call and reported that all was well. The second
officer then left the bridge to rest. The second officer has explained his
presence on the bridge by saying that he was not feeling tired and
wanted to have a chat with his colleagues, so he just happened to be
near the telephone when the master called, while the chief officer was
outside smoking a cigarette.

At around 06:50, the lookout went for another fire watch round and did
not return to the bridge before the grounding occurred. Before he started
his round, he notified the chief officer, who was moving at the time, i.e.
he was standing or walking. The curtain between the chart table and the
other parts of the bridge was open at this point.

At 07:21, the vessel ran aground. The chief officer has not been able to
explain how this happened, stating that he was at the computer working
with administrative tasks, and that he apparently was too focused on
this work. Immediately following the grounding, the chief officer
pulled the engine control lever to zero, thus turning off the propulsion.
The lookout had made it to deck 5 on his fire watch round.

Following the grounding, the master went up to the bridge and found
the chief officer in a confused state, wiping up coffee that had spilled
onto the deck. After a while, the master noted that the chief officer
smelled of alcohol. The master also noted that the engine lever was set
to zero. The master used the vessel PA-system to notify the crew of the
grounding and to activate the safety organisation. He also made sure
that he had the checklist for groundings on hand and that the actions
listed on it were taken, such as the investigation of damage.

The BNWAS* was turned off when the grounding occurred. According
to the master, it was not supposed to be, but one of the officers must
have done it. The chief officer, on the other hand, claims that it was the
master who turned the system off. Both of the second officers who had
been on watch before the chief officer have said that the alarm system
was on during their watches.

The second officer who was relieved at 04:00 has stated that the chief
officer had shown no signs of being so intoxicated that taking over the
watch and navigating the vessel would have entailed a risk. If this had
been the case, the second officer would have stayed on the watch.

At a late stage of the investigation, the master stated that he was
informed that the chief officer actually did not arrive on the bridge for

4 BNWAS (Bridge Navigational Watch Alarm System), which, unless addressed, will call to other parts
of the vessel. The system is intended to prevent the bridge being left unattended.
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the watch change at 04:00, but that the second officer stayed on the
watch. According to this new information, the chief officer only arrived
around 06:00, when the second officer went to his cabin to rest.
However, when the second officer was interviewed again, he main-
tained his previous statement that the chief officer arrived on the bridge
for the watch change at 04:00.

1.2 Rescue operation and salvage

1.2.1  Monday 23 July

On Monday 23 July at 07:33, the Joint Rescue Coordination Centre
(JRCC) received a call from VTS?® in Sodertélje informing them that a
vessel, the MAKASSAR HIGHWAY, had been observed being still
outside of Véstervik. At around 07:45, the JRCC made contact with the
vessel via VHF radio. The person who answered on board stated
that: “...since seven thirty we are aground...”. The person also reported
that the crew was currently checking for oil spills and damage to the
vessel. The call ended at 07:47 with the JRCC operator stating that the
crew was not allowed to attempt to move the vessel before receiving
permission from the authorities. The JRCC then informed the Swedish
Coast Guard, which was located in another part of the same command
centre, of the incident.

At the Swedish Coast Guard’s command and control centre, the
operative officer on duty, who consequently became the incident
commander, initiated the rescue operation at 07:55, as an imminent
threat of oil spills was considered to exist. The vessels KBV 305 and
KBV 003 were dispatched to the vessel in distress in order to assess the
situation and take action if necessary. One of the officers of KBV 003,
which was heading towards the vessel in distress, was appointed On
Scene Commander (OSC)®. The relevant government agencies and
actors were contacted, including the Swedish Transport Agency,
Vastervik Municipality, Kalmar County Administrative Board and the
Swedish Police. Initial information from the vessel indicated that there
were approximately 359 m®of heavy fuel oil (HFO) and approx. 65 m?
of diesel (corresponding to approx. 330 tonnes and 58.5 tonnes
respectively) in the bunker tanks, as well as a certain amount of
hydraulic oil.

At 07:54, the JRCC also contacted the Swedish Sea Rescue Society
(SSRS) in Loftahammar, dispatching them to the grounded vessel in
order to give a situation report. The SSRS station in Loftahammar was
a closer resource than the Coast Guard vessels that were on the way.
SSRS went out in their 12-metre boat, TJUSTBANKEN, and when they
arrived they were able to note that the vessel was aground but that there
was no danger to the crew or anyone else. As there was no need for life-
saving operations, the JRCC terminated the sea rescue operation.

5 VTS -Vessel Traffic Service.
6 OSC - The Coast Guard’s name of the officer responsible at site during a rescue operation.
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When SSRS circled the vessel, they noted a hint of oil on the surface of
the water, which was drifting northeast with the wind and currents.
When the Coast Guard arrived on KBV 305 at around nine o’clock,
SSRS assisted in measuring the direction and speed of the oil emission.
SSRS also helped with different transports to and from the grounded
vessel and assisted the Coast Guard placing booms. When the larger
vessel KBV 003 arrived on the scene of the grounding at 14:15, SSRS
returned to their station.

Figure 5. Coast Guard vessel KBV 305 at the grounded vessel before the booms were placed.
Photo: The Swedish Coast Guard.

KBV 305 was tasked with also making an initial assessment of the
situation on board. The chief officer, who had been on watch at the time
of the grounding, gave a positive alcohol breathalyser test. The
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preliminary investigation leader with the police was contacted and
decided that the chief officer would be taken in for further investigation.
The chief officer was therefore transported to Flatvarp by KBV 305,
where they were met by a police patrol.

The Coast Guard incident commander, positioned in the command
centre in Gothenburg, decided to limit the spread of potential pollution
by placing booms around MAKASSAR HIGHWAY. Booms from the
Coast Guard station in Vastervik were placed by KBV 305, and later,
when KBV 003 arrived on site, their booms were also placed. The
incident commander wanted an assessment of the situation from the air,
but as the Coast Guard’s aircraft was occupied in the response to
ongoing forest fires, the police was contacted for helicopter support.
The police helicopter picked up Coast Guard staff in Vastervik around
lunchtime, and their initial assessment was that there was a small
ongoing leak of hydraulic oil from the bow of the vessel. The spread of
the spill was relatively large, with a circumference of approx. 3.5 km,
but was deemed to be thin. The spill did not lead to any decontamination
measures.

Figure 6. The containment booms placed around the vessel by the Coast Guard. Photo: The Swedish
Coast Guard.

Personnel from KBV 003 came on board MAKASSAR HIGHWAY
and noted that there was water intrusion in the bow thruster room and
the forepeak, and that the vessel was listing slightly to starboard. It was
also noted that the oil leak appeared to have decreased. Although
damage in the stern near the bunker tanks could not be ruled out, the
situation was deemed to be stable. In order to carry out a proper
investigation of the bottom, it was decided that the ROV’ system would
be transported from Gothenburg to Flatvarp. Otherwise, KBV 003 and
KBV 305 were deemed to be sufficient resources for the time being.

ROV - Remotely Operated underwater Vehicle.
14 (48)
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iure 7. C Guard vessel KBV 003 at an early stage othe environmental rescue operation.
Photo: The Swedish Coast Guard.

Around nine o’clock in the evening, the water intrusion was found in a
bunker tank far towards the stern of the ship (no. 5 starboard). In
addition, water intrusion was noted in bunker tank 2, which was a center
tank. The tank contained 90 tonnes of HFO, according to the vessel’s
loading condition, but no spill could be seen. (It later turned out that
there was no hole in the tank furthest astern of the two). The incident
commander decided to increase the resources on site, in case a spill was
to occur.

During the evening, the OSC, the Swedish Transport Agency inspector
and the shipping company insurance representative on site gathered on
board the vessel to discuss the situation with the Coast Guard incident
commander. Their joint assessment was that the vessel was firmly
grounded, but the initial stability calculations were uncertain. ROV
investigation and further calculations were deemed necessary before the
Coast Guard could make a decision on whether to begin lightering or to
wait for a salvage plan. In this case, the shipping company insurance
representative on site was in contact with several different companies
in the salvage industry. Sounding of the tanks showed an increased level
in one astern bilge oil tank in addition to those previously noted. This
indicated that water had entered the tanks due to penetration or fissures.

1.2.2  Tuesday 24 July

Investigation of the bottom using an ROV started in the morning and
continued throughout most of the day. In the afternoon, the incident
commander received a report from the ROV investigation, which
showed that there was fairly substantial damage to the vessel and
contact with the seabed in several places along the vessel. The bottom
of the ship could not be completely examined, but there were large holes
in the hull from the bulb and towards the stern. There were only a few
decimetres between the hull and the seabed where she was free, which
meant that diver inspections to further survey the damage were deemed
too dangerous. The ROV inspections were completed at 21:40.

The Swedish Transport Agency and the shipping company insurance
representative at site made the assessment that the ship was standing
stably aground and that no emergency lighterage would be carried out
before producing a salvage plan and further stability calculations. The
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salvage plan was expected to be complete on the Wednesday. The
damage situation and, above all, the vessel stability were uncertain, and
an emergency lighterage would only exacerbate the problem. The Coast
Guard decided not to carry out emergency lighterage on their own, but
prepared to do so if it became necessary.

1.2.3  Wednesday 25 July

The Coast Guard continued to maintain the booms around the vessel
and prepare a potential emergency lighterage of the damaged tanks.
Three different salvage companies would come to the site to present
salvage plans, and a contract would then be awarded based on this. Both
the Coast Guard and the Transport Agency informed the salvage
companies that all the bottom tanks would be lightered of oils before
the vessel could be moved off the bank, to avoid the risk of spills. The
three plans were submitted to the shipping company Wednesday
evening for an assessment of who would receive the contract. The
preliminary calculations indicated a ground reaction of at least 350-400
tonnes. The greatest difference between the three salvage companies
was that one of them could be on site within a shorter time, as it was
based geographically closer to the grounding site than the others.
A couple of the companies expected to start the salvaging on Friday
27 July and it would take seven days to complete. There was also reason
to believe that the geographically closer company would also have
better chances of contracting local resources, such as tugboats.

During the Coast Guard’s preparations for an emergency lighterage, it
emerged that it would not be possible to use the vessel’s own transfer
pumps to empty bunker tank 2. The water intrusion in the tank meant
that the oil was floating on the water, and the vessel’s own pumps would
suction from the bottom of the tank, meaning that they would only
pump water, which would be replaced by new water coming into the
tank. Nor was it possible to pump through the manhole at the top of the
tank, since the entire tank was below the waterline. The only possibility
was to empty out the tank via the vent pipe, which would entail a limited
pump capacity and a lightering time of approx. 30 hours. The Coast
Guard otherwise considered the situation to be sufficiently stable to
await a final salvage plan.

1.2.4  Thursday 26 July

One of the shipping company’s hull insurance representatives, from a
British company, had now decided that the salvage company SMIT
Salvage B.V., Netherlands, would be awarded the contract. Smit
presented an initial draft for a salvage plan and the Coast Guard and
Transport Agency still considered a controlled lighterage according to
the plan a better alternative than an emergency lighterage, for example
because the salvage company had better resources to lighter damaged
tanks. The time gain between an emergency lighterage and lighterage
according to the salvage plan was also assessed to be marginal.
According to the salvage plan, the actual salvage would be initiated on
Saturday 28 July, at the earliest, because additional salvors and salvage
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equipment had to be transported to Sweden and that the closest
available tug BLUE ANTERES was to arrive then. The salvage was
planned to take a total of eight days.

While the salvage was being prepared, the Coast Guard checked the
booms around the vessel and remained prepared to carry out emergency
lighterage if needed. The Coast Guard also prepared to manage any
possible spills and assembled additional resources to manage oil spills.

According to the salvage plan, it was estimated that the vessel
was grounded with a ground reaction of 600-800 tonnes, but stability
calculations were missing in the plan. The calculations was based
on the information available at that time, but the software in
MAKASSAR HIGHWAY s loading computer was not able to show
ground reaction or take into account damaged compartments. To make
a closer calculation in the salvage company’s stability software,
drawings of the ship had to be obtained and a ship model created.
Normally this take several days according to the salvage company.

During the evening, the salvage company, via the shipping company
insurance representative at site, provided the Transport Agency with
stability calculations consisting of two loading conditions. After
examining these, the Transport Agency informed the salvage
coordinator via a telephone call that the calculations were not sufficient.
The calculations did not present any indication on the ground reaction
before and after any lighterage, or if the vessel would unintentionally
be refloated while lightering. Nor had the damage in the bow thruster
room been included in the calculations. The Transport Agency
announced that the salvage plan could not be approved before this had
been corrected. However, this was not considered to have a negative
impact on the time plan as the calculations could be done before the
planned start of the lighterage on the Saturday, when material and
personnel would be on site according to the salvage plan.

The weather forecast for the coming days indicated increasing north-
easterly winds, reaching up to 10 m/s on the Friday. From Saturday, the
wind would veer towards the east at 8 m/s, entailing a swell of 1 metre.
The Coast Guard and the Transport Agency made the assessment that
the changed conditions could entail a risk of the vessel swinging, and
early in the evening, the Transport Agency sent an e-mail to notify the
shipping company’s insurance representative at site, who was on board
MAKASSAR HIGHWAY, with a requirement of having a tugboat
connected to the stern from noon the next day. The aim was to prevent
the vessel from swinging. The Transport Agency also repeated that no
moving of the bunker would be permitted before the stability
calculations had been approved. In addition, they required another
tugboat, possibly smaller, to participate in the actual salvage. The
response from the salvage company via the insurance representative at
site was that they instead intended to have a hawser or line on standby
from the vessel to the waterline, which could quickly be retrieved and
attached, if necessary, as at the time there was no available tugboat.
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Later in the evening of 26 July, the salvage company submitted new
calculations on how firmly the vessel was aground. The calculations
were based on the floating condition of the vessel before and after the
grounding, and on which tanks were damaged. The calculations showed
that the ground reaction of the vessel was 840 tonnes. However, these
calculations were also incorrect, as pointed out by the Transport
Agency. The connection to previous presented loading conditions were
unclear, and the impact of the damaged tanks did not relate to the
loading condition before the grounding.

During the day, the Coast Guard On Scene Commander was relieved.

In the evening, the tanker SCANDINAVIA moored to the side of
MAKASSAR HIGHWAY to receive the lightered oil.

Figure 8. The tanker SCANDINAVIA and the tugboat BLUE ANTARES. SCANDINAVIA arrived on
26 July, whereas the BLUE ANTARES only arrived in the morning of 28 July.
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1.2.5 Friday 27 July

The wind had now started to increase, which eventually led to the
bottom of MAKASSAR HIGHWAY repeatedly bouncing the seabed.
The Coast Guard reinforced the resources in Flatvarp, for example with
containment booms on barges and light oil spill response vessels due to
the risk of oil spills if the vessel was to swing. Another light response
vessel was in the water further south, in Véastervik. There was also a
nature reserve and a bird special protection area that could be affected
by an oil spill.

After a meeting of the Coast Guard, the rescue services of Vastervik
and Ostra Gotaland, Kalmar County Administrative Board, SMHI® and
Swedish Civil Contingencies Agency (MSB), the resources were also
reinforced on the shore. The Vastervik rescue service inventoried the
availability of oil spill response equipment and decided to request
additional equipment from MSB.

In the late morning, the shipping company’s insurance representative at
site announced that they were unable to find a standby tugboat. At the
same time, they agreed not to transfer any weight or bunker. In addition,
they communicated that blueprints from the shipyard in Japan had been
sent to the salvage company, which would facilitate the stability
calculations. The Transport Agency made the assessment that, at this
time, there was no choice but to accept that there was no available
tugboat. As a contingency for the absence of a second tugboat, the
anchors of MAKASSAR HIGHWAY, according to the salvage
company, were prepared for quick release and anchoring.

The Coast Guard did not connect a vessel to MAKASSAR HIGHWAY
either. The reason for this was, on the one hand, that they believed the
vessel to be firmly aground even if there was a risk of complications in
the veering wind, and on the other hand, that it would entail technical
and operative difficulties to carry out such a mission. In addition, the
vessel connected to MAKASSAR HIGHWAY would not be possible
to use for any other purpose, e.g. maintaining the booms around the
vessel. Knowing that a salvage company had been contracted for the
assignment, the Coast Guard also made the assessment that a situation
could arise where a government agency became involved in a private
business relationship, with the possible consequences that this could
entail in the event of damage.

During the day, the coast Guard incident commander and the Transport
Agency had both been relieved. From now, the Transport Agency
inspector was not on the site of the grounding.

8 SMHI — Swedish Meteorological and Hydrological Institiute.
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1.2.6  Saturday 28 July

During the night, the vessel had swung on the bank, and the
containment booms had slid towards the bow of the vessel, as their
mooring could not withstand the pressures of wind and swell. Some oil
was leaking from the containment area, but the majority of the oil was
retained as the aft part of the booms remained intact. The Coast Guard
aircraft flew over the area and noted that most of the oil was contained
by the booms, and only a small amount was seen outside. Based on
indications that the vessel was standing unstably on the bank, and the
assumed risk that the vessel could capsize if she came off the bank, the
Coast Guard incident commander decided that further environmental
rescue resources would be brought to the area.

i - S S —_-_'_-_. i
higher swell caused the vessel to swing on the bank. Note the

Figure 9. Veering and increasing winds with
containment booms that have slid up the bow of the vessel. Photo: The Swedish Coast Guard.

Information was received from the vessel during the day that parts of
the crew had been evacuated. The risk to stay on board was assessed
not to be imminent, but since the evacuation related to crew members
who were not needed during the salvage operation, they were allowed
to leave the vessel.

The contracted tugboat BLUE ANTARES had now arrived, but it did
not go out to the vessel as it did not have the correct fenders to moor by
the vessel in distress. They had therefore started to move equipment to
a local barge for transfer to MAKASSAR HIGHWAY. The Coast
Guard, which had the correct type of fenders to lend out, was not
informed of the need until several hours later. The fenders were
eventually provided, and the tugboat was able to moor by the vessel and
begin preparations for lighterage. However, she was not immediately
attached to MAKASSAR HIGHWAY, and no follow-up was made of
the requirement for the tugboat to be attached to MAKASSAR
HIGHWAY.

According to the salvage company, the reason that BLUE ANTARES
did not connect to MAKKASAR HIGHWAY was that the master of
BLUE ANTARES was concerned about the water depth and shallow
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patches around MAKASSAR HIGHWAY. The master assessed the risk
for grounding and wanted to wait for a bathymetric survey that was
planned to be undertaken. Additionally, BLUE ANTARES was later
needed to pick up a barge with salvage equipment and bring it to the
site.

Late in the afternoon, another stability calculation was sent to the
Transport Agency. It was executed in a calculation model based on the
blueprints from the shipyard on the salvage company’s software for
stability calculations. It indicated that the ground reaction was only
57 tonnes.

Early in the evening on the same day, the shipping company’s insurance
representative on site expressed concern that it was taking a long time
for the salvage to begin, and the bunker boat was only available for a
limited time. There was concern about having to await permission from
the Transport Agency before starting to lighter the oil, and it was stated
that in addition to a tanker now being available, calculations had been
submitted and a tugboat was standing by. In the message, the
representative stated that he could see no reason not to approve the
latest stability calculations.

The Transport Agency responded to the message within minutes and
expressed some doubt about the calculations, for one reason because
they were not consistent with requirements set by the Coast Guard,
namely that no oil was to be internally transferred on board, and further
noted that the vessel was not standing as firmly aground as previously
thought, as ground reaction was only 50-60 tonnes. In addition, they
wondered how the vessel would be handled once afloat. The Transport
Agency also underlined that they had not been informed that there was
a tugboat on site, and asked which one it was.

Shortly thereafter, they received a reply with supplementary
information directly from the salvage coordinator.

Another three hours later, the Transport Agency approved the salvage
plan. The time was 23:00 on 28 July. Shortly thereafter, the salvage
coordinator communicated that they intended to immediately start
lightering the bunker, which up until now had not been moved.
However, some ballast water had been taken in with the aim of
compensating for the bunker oil that was to be taken to shore.

It can be noted that afterwards it was not made clear to the Coast Guard
if the information about 50-60 tonnes ground reaction referred to the
situation before or after the lighterage. If it had been evident that it was
concerning the situation before lighterage, the lighterage had not been
approved of.

During the day, the Coast Guard incident commander was relieved by
the previous one returning.
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1.2.7  Sunday 29 July until Saturday 4 August

Shortly after midnight, the salvage company began lightering oil from
the ship.

The Coast Guard began the work to extract the containment boom
lodged against the bow of the vessel early Sunday morning. During this
work, the vessel unexpectedly slid off the bank and crossed the stern
section of the containment boom, which meant that oil escaped the
containment area. The vessel quickly dropped anchor in order not to
move towards any other banks, which led to the anchor chain pushing
down the boom in the bow as well. Since the Coast Guard needed to
open up the booms to let out the bunker vessel lightering oil from
MAKASSAR HIGHWAY, to prevent the risk of this vessel too being
pushed towards the nearby banks, oil also escaped this way.

MAKASSAR HIGHWAY was now anchored just off the bank, and oil
was flowing freely out of the previously contained area, and more oil
appeared to be coming from the vessel. The Coast Guard alerted the
municipal rescue service and informed other concerned agencies. The
incident commander requested a Coast Guard aircraft to fly over the
area to gain an overview of the situation.

Before the vessel slid off the bank, approx. 45 tonnes had been lightered
out of bunker tank number three, which was undamaged and contained
around 230 tonnes of HFO, according to the vessel’s loading condition,
printed from the vessel’s loading computer.

The vessel was assessed to be stable by the salvage team onboard.
A bathymetric survey was executed and BLUE ANTARES was
connected to MAKASSAR HIGHWAY, after which the lightering was
resumed.

The Coast Guard established a base in Flatvarp, and SSRS was called
in to assist in monitoring the movement of the oil and to contain its
spread. SSRS participated in the efforts up until 31 July, setting out
approx. 800 metres of containment booms, among other things.

The Vastervik rescue service initiated its rescue operation at 09:16 on
Saturday 28 July, joining the base set up by the Coast Guard in Flatvarp.
A command centre for the municipal operation was established in the
same location, and a workplace for approx.150 people along with a fair
amount of material was set up at the same time.
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Figure 10. Base in Flatvarp. Photo: Véstervik rescue service.

Just before 11:00, a report was received from the Coast Guard aircraft,
which had flown over the area, stating that approx. 7-14 m®of oil was
drifting towards the shore, coming close to the outer islets. The Coast
Guard issued an important public announcement® to warn the public, as
there was a lot of people in the archipelago. At around 15:00, the oil
reached islands and mainland.

The oil drifting towards the shore affected two municipalities,
Vastervik in Kalmar County and Valdemarsvik in Ostergétland County.
In consultation between the municipalities and the respective county
administrative board, it was decided that an incident commander from
the rescue service of Vastervik would be in command for both
municipalities rescue operation. The county administrative boards and
municipalities also set priorities for the areas with the highest protection
value, and the municipal and governmental rescue operations were
focused on achieving the greatest effect in this regard.

9 Viktigt Meddelande till Allmanheten (VMA): a warning system used in case of accidents, serious
incidents and disruptions in important social functions.
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Figure 11. The spread of oil from MAKASSAR HIGHWAY (red figure on the right). The oil impacting
the shore is indicated by the thicker lines on islands and mainland. The green circle is the base at
Flatvarp. Image: Véstervik rescue service.

In addition to equipment from MSB for the rescue operation and
decontamination, the rescue service also requested assistance from the
Armed Forces and FRG. Other volunteers also came to participate in
the efforts. As the workforce arrived, they received information,
training and personal protection equipment before starting the
decontamination efforts. The Armed Forces worked from Monday
30 July to Friday 3 August, with approx. 60 people each day, with their
own command and using their own vessels. Local residents with good
knowledge of the archipelago also helped, which contributed to
efficient transports and choices of suitable landing places, since nearly
all transport to the decontamination sites was by boat.

The municipal rescue service and the Coast Guard decided to attempt
to direct the oil with the help of containment booms towards a bay that
had already been contaminated, in order to limit the spread of the
decontamination efforts. The decontamination on land consisted of
removing oil from rocks and pebbles using hand tools, and placing it in
bags. According to the rescue service, a total of just over 13 tonnes of
oil and contaminated material was collected!!. At sea, the Coast Guard
used oil spill response vessels to remove the oil from the water and took
up a little less than 17 m® according to the response reports (if the full

10 Frivilliga Resursgruppen (FRG): a resource in the municipal preparedness organisation, with the
municipality as its primary client.

11 This may include e.g. oil-soaked seaweed, which means that the weight cannot be considered to only
include oil.
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amount were to consist of heavy fuel oil, this would correspond to
approx. 15.4 tonnes). A number of birds with oil on them could be
observed, but no decontamination measure was necessary. The
decontamination were strenuous, as the weather was sunny and hot with
temperatures just over 30 degrees with an inaccessible terrain in many
places.

Fiaure 12. Coast Guard oil response vessel. Photo: The Swedish Coast Guard.

On Wednesday 31 July, the shipping company’s insurance
representative on site felt that the operation at the anchorage site was
taking too long. He was anxious to have the vessel brought to berth, as
there is always an element of uncertainty when dealing with a damaged
vessel with known and potentially unknown internal damage and hull
damage. In addition, the stability conditions changed as fluids were
moved, and a total loss of the vessel and its cargo could therefore not
be ruled out. The Coast Guard on the other hand wanted all oil to be
drained from the vessel before it was moved. The shipping company’s
insurance representative on site then announced during a conference
call that if the tow to berth was not initiated, he would seek a port of
refuge. At this time, the Transport Agency, which is the agency
responsible for assigning a port of refuge if needed, approved to the
vessel being towed to Oskarshamn, which was also initiated during the
day. The tow resulted in new but less extensive oil spills, which entailed
the Coast Guard carrying out a number of shorter rescue operations after
the completion of the main operation.

The rescue service and the Coast Guard collaborated until the municipal
rescue operation was finished on 3 August 16:00. Véstervik
Municipality appointed a decontamination coordinator for the
continued decontamination efforts following the completion of the
rescue operation. The Coast Guard continued with governmental rescue
services up until 4 August at 13:35. However, some minor
environmental rescue measures were carried out by the Coast Guard
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after this. Decontamination of the coastline continued for several weeks
after the rescue operation had ended.

Company
(owner)

Ship management
Manning company
Designated Person (DP) and
(Poland)
Technical Superintendent

Vessel with crew

Kasko:
Thomas Miller Sampo lappan
(UK) Nipponkoa
Insurance Inc

RS Consultants P&I Scandinavia WK Websters

Wesmans
(insurance

representative at site)

Salvage Salvage SMIT (salvage

company X company Y operator)

Figure 13. A schematic description of the stakeholders representing the vessel and the owners
during the incident. In the middle to the left, P&I (protection and indemnity) insurers are found,
and to the right ship’s hull & machinery (*kasko”) insurers.

1.3 Damage

The vessel sustained several hull damage resulting in water intrusion,
for example in the forepeak, the bow thruster room, ballast tank no.
1 C, bunker tank no. 2 C, and an astern starboard sludge oil tank*2. In
addition, there was a large number of indentations, and the engine bed
had been slightly shifted. The damage became more extensive as the
vessel swung and later slid off the bank. Following the incident, the
vessel has been scrapped.

According to the shipping company, approx. 50 tonnes of heavy fuel oil
and a small amount of hydraulic oil had leaked out in conjunction with

12 Bilge oil is oil that has been contaminated or used.
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the grounding and the subsequent salvage efforts, which has caused
environmental damage.

1.4 Place of occurrence

The grounding occurred in a shallow area offshore, in calm weather
without any visible reefs, and with the closest visible land being the
islands of Garpen, approx. 7.5 cable lengths'* NNW, and Ormgadden,
at roughly the same distance WbS**. There were no markings in the
area, nor any fairway going through it.

1.5 Ship particulars

MAKASSAR HIGHWAY can in practice be described as a floating
garage consisting of nine decks, of which the one at the bottom, deck 1,
comprised the tank top (i.e. the ceiling of the bottom tanks), whereas
the top deck, deck 9, constituted the weather deck (roof of the garage).
Out of the nine decks, numbers 6 and 8 was movable (i.e. hoistable
decks). Between the decks, there was a number of vehicle ramps. The
astern parts of the lowest decks constituted the engine room. The crew
quarters were located aft of the bridge on deck 9, i.e. on top of the cargo
hold. The vessel had an angled stern ramp and one ramp on the
starboard side for loading and discharging.

1.5.1 Bridge and equipment

The bridge of MAKASSAR HIGHWAY was open and spacious, with
room to move around in front at the windshield. The helm was located
at the centre of the bridge at the vessel’s centre line. On the starboard
side of this, towards the door to the bridge wing, there was a row of
large navigation instruments including radar and electronic charts. On
the opposite side, there was a console with other instruments, breakers
and controls.

13 A cable length is one tenth of a nautical mile, i.e. approx. 185 metres.
14 Read as west-by-south and indicates a compass point in-between west and west-southwest.
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Figure 14. The interior of MAKASSAR HIGHWAY’s bridge. Radar and electronic charts, etc. can be seen
on the right in this image.

The door to the bridge from the accomodation was located at the centre
of the aft side of the bridge. Just starboard of the door, aft of the large
navigation instruments, was the chart table, which could be closed off
from the rest of the bridge with curtains to avoid disturbing light. On
the port, aft side of the bridge, there was a combined radio and office
space with several work stations and computers. This space could also
be closed off from the other parts of the bridge by curtains. On the
bridge, there were two moveable pilot seats.
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Figure 15. View of the combined radio and office space on the port aft side of the bridge.

In regard to instruments, it is noted that the MAKASSAR HIGHWAY
was equipped with ECDIS, which meant that no navigation using paper
charts was necessary. It is also noted that the vessel’s S-VDR*® was out
of order — a technician had come on board in Cuxhaven on 21 July and
found that the necessary repairs could not be carried out at that time.
In addition, there was a BNWAS, which was intended to prevent the
vessel from being left without control should the watch keepers become
ill, fall asleep or be absent. The system gives an alarm signal every
twelve minutes which, unless addressed, will be sent out to other cabins
or areas of the vessel. On this vessel, the alarm was addressed on the
device, but also by activating some part of the ECDIS or the radar
(every time one of these instruments was activated, the timer went back
to zero).

15 S5-VDR - Simplified Voyage Data Recorder.
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Fig-ure 16. The vessel’s BNWAS (Bridge Navigation Watch Alarm System).

1.5.2  Vessels tanks

MAKASSAR HIGHWAY had some ten ballast tanks, of which the four
furthest forward (forepeak and tanks 1-3) stretched across the entire
width of the vessel. Aft of these were three pairs of tanks (4-6 port and
starboard).

In addition, there were some ten tanks for heavy fuel oil, marine diesel,
lubricating oil and sludge oil. Of these, the seven largest were used for
heavy fuel oil, with one pair furthest forward, followed by three centre
tanks (i.e. surrounded on both sides by other tanks, in this case ballast
tanks) and aft of this another pair of tanks.

All these tanks were located completely or partially in the bottom or the
bilge'® of the vessel. In addition to these tanks, there was a number of
smaller tanks in the aft part of the vessel.

1.5.3  Documentation and safety management system

A number of procedures and instructions could be found in the vessel’s
SMSY, referred to within the shipping company as SGSM, Stargate
Shipmanagement. According to the same, there was an established,
detailed voyage plan, a checklist for watch changes, a procedure for
departing a port, a procedure for the navigational watch and standing
orders for the master. There was an annotation kept in the ship’s log for
each shift (four-hour period), where the officer starting a new shift signs
the log to confirm that the checklist of the current shift has been

16 The bilge is the transition between the bottom and side of the hull.
17 SMS (Safety Management System): this is a regulatory requirement.
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completed. Each officer, together with the master, has also signed an
acknowledgement that they are aware of the master’s standing orders.
In addition, a record was kept of resting and working hours.

The following can be noted based on the documentation:

e The master must not assign a watch keeper other duties in order
to enable him to carry out watch properly and attentively
(procedure F-14 2.1.a).

e The watch officer may carry out duty watch as watch keeper by
himself during the day under certain circumstances (F-14 2.1.c).

e The officer on watch should not be occupied with any other
activities or job not related to the safe navigation and proper
lookout (the master’s standing orders).

e Watch transfer should not be completed when it seems hard for
the successor to take over the duty properly (F-14 2.2.4.d).

All documentation requested and submitted in the investigation has
been found to be in good order.

Ship’s log

In conjunction with the investigation, parts of the ship’s log have been
reviewed. This review has revealed that the notes entered at 06:00 in
the morning of 23 July were made by the same person that made notes
during the 00-04 shift that same morning (see figure 17). The second
officer, who was on watch 00-04, has admitted to making the notes at
06:00 for the same reason as answering the telephone at the same time,
i.e. that the chief officer was outside smoking.
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Figure 17. Excerpt from?e“ship’s log.

On the morning in question, three positions have been entered into the
ship’s log, at 02:00, at 04:00 and at 06:00. The positions indicated at
04:00 and 06:00 have been compared to the actual situation. To rule out
possible malfunction of the vessel ECDIS, positions from an external
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source, the Swedish Armed Forces, have been used. This showed
that there were no significant errors in the ECDIS. The comparison
proves that the position indicated in the ship’s log at around 04:00 is
approx. 8 nautical miles from the actual position, and the position
logged at 06:00 is approx. 1.2 nautical miles off the actual position. In
both cases, the position entered in the ship’s log is in the vessel’s
direction of travel, meaning that in reality, the vessel has not arrived at
the position entered in the log until later.

It can be noted that at the average speed that the vessel was making at
this time, 12.9 knots, it takes around 37 minutes to travel 8 nautical
miles, and roughly six minutes to travel 1.2 nautical miles.

155 Thecrew

MAKASSAR HIGHWAY had a Polish crew of 20 members on the
voyage in question, which meant that she had two crew members more
than the minimum crew requirement. As is customary, the three officers
on board had a number of administrative tasks in addition to their
watchkeeping duties.

The master

The master of the vessel was 38 years old, had been at sea since 2006
and working for the shipping company for four years. He had been a
master for one year, and his current contract was his fifth on the vessel.
He worked for periods of six weeks with the same number of weeks in-
between and had no watchkeeping duties on board the vessel.

Chief officer

The chief officer had been sailing for different shipping companies and
on different types of vessels since 2005, a few times as master. He was
36 years old and had been a chief officer for a couple of years. The chief
officer’s watches were 04-08 and 16-20. In addition, he had a number
of management tasks relating to the deck crew, which meant that he
usually spent a few hours working in the morning after the end of his
bridge watch at 08:00.

Second officer

The second officer, one of two, who had the watches 00-04 and 12-16,
i.e. the watch before that of the chief officer, had been an officer for
seven years and an able seaman before that. This was his second
contract on board, and he had been working for the shipping company
for a year and a half. At the time of the incident, he was 30 years old.
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Lookout

The able seaman on the watch along with the chief officer was 43 years
old, had been at sea for around ten years, and this was his second
working period on board the vessel.

1.5.6  Working hours and fatigue

The chief officer regularly worked 04—08 and 1620 in a day, and most
often a few more hours in the morning. However, the shifts could vary
from this pattern from day to day. Figure 18 shows the chief officer’s
schedule, including work and rest hours over the seven days preceding
the grounding. All in all, the chief officer had not worked for more than
ten hours on any of these seven days.

Datum/klockslag 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

17juli Ledig/Somn

18juli Ledig/Somn Ledig/S6mn

19juli Ledig/S6mn

20juli Ledig/semn i Ledig/Somn
21juli Ledig/S6mn

22juli Ledig/S6mn

23juli Ledig/S6mn
Figure 18. The chief officer’s schedule with work and rest hours. Free time (rest hours) is marked in
green, and work hours in purple. According to the investigation, the chief officer had consumed alcohol
in the evening of 22 July, and it is unclear at what time he went to bed. This period is therefore marked
in blue. The time of the grounding is marked in red.

Based on the record of work and rest hours kept by the chief officer, it
can be noted that he had had at least eight consecutive hours of rest, and
most likely around seven hours of uninterrupted sleep for each of the
days. In addition, there was time for recuperation between shifts each
day. Even if the starting time of the watch could vary slightly, there was
a regularity in the allocation of the main resting period, i.e. between
20:00 and 04:00.

In order to further investigate whether there were any scheduling issues
regarding rest opportunities, the record of work and rest periods has
been analysed using SWP®® software. The analysis confirms the
description above, namely that according to the hours indicated in the
record, the chief officer had adequate opportunities for recuperation.

It is unclear when in the evening of 22 July the chief officer went to
bed, but based on information from other crew members, his night rest
was probably shortened.

18 SWP (Sleep Wake Predictor): is a tool for analysing level of fatigue developed with the help of
research from the Stress Research Institute at Stockholm University.
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Meteorological information

Modelled information

This meteorological information is modelled, i.e. it is calculated and not
measured on site.

At the time for the grounding, the weather was fair, with a declining
wind of 3-6 m/s from the west, veering to west-southwest. Visibility
was good, air temperature was around 19°C, while the water
temperature was 22°C. The current was slow, 0.1 knots, heading north.
The water level at the time of the grounding was -3 ¢cm and the
significant wave height®® 0.3 m.

During the on-ground period the wind varied between calm on occasion
and 10 m/s with varying direction. At the time for refloating, the wind
was 4-6 m/s from south.

The current changed direction from the afternoon 23 July and the
coming 24-hour period to north again after heading east, south and west.
This direction lasted to the night between 27 and 28 July when it turned
via west to head south. It varied during the period between 0 and 0.6
knots. At the time for refloating, the current was heading south with 0.4
knots.

The water level varied during the period between -6 to +1 cm. At the
time for refloating it was -8 to -5 cm.

The significant wave height varied during the period of time between
0.1 to 1.1 m, the highest on the night between 27 and 28 July. At the
time for refloating it was 0.8 m.

Observations on site

The shipping company states that the wind from time to time was from
northeast and east, gusting to 15 m/s, and the wave-height 1.5-1.7 m
(measured by the salvage company).

Relevant regulations for shipping

Provisions concerning rescue services
Responsibility for rescue services

Provisions concerning fire and rescue services are found primarily in
the Civil Protection Act (2003:778) and the Civil Protection Ordinance
(2003:789). According to Chapter 1, Section 2, first paragraph of the
Civil Protection Act, fire and rescue services denotes those rescue
operations that central government or the municipalities are to be
responsible for in the event of accidents and the imminent threat of

19 Significant wave height is the average of the third highest waves during a 30 minute period.
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accidents that aim to prevent and limit harm to human beings and
damage to property and the environment.

In accordance with the above act and ordinance, the central government
is responsible for mountain rescue services (Police Authority), air
rescue services (Maritime Administration), sea rescue services
(Maritime Administration), environmental rescue services at sea (Coast
Guard), rescue services in the event of emissions of radioactive
substances (county administrative board) and searching for missing
persons in some cases (Police Authority).

In addition to territorial waters, the central government’s responsibility
for sea rescue services?® and environmental rescue services at sea also
encompasses the lakes Vénern, Vattern and Malaren, but not other
inland lakes, watercourses, canals or ports (Chapter 4, Sections 3 and 5
of the Civil Protection Act). The parts of the sea outside of Sweden’s
economic zone, which pursuant to international agreements are the
responsibility of the Swedish authorities, are also included.

In accordance with Chapter 3, Section 7 of the Civil Protection Act,
each municipality is responsible for fire and rescue services within the
municipality. The responsibility for rescue services in the lakes and
water areas that are not covered by national rescue services, as well as
along the coastline and in ports, thus lies with a municipal rescue
service, or with the joint rescue services of several municipalities.
Water areas for which the municipal rescue service is responsible will
normally be specified in the rescue service plan of action. In the present
case, the oil spill affected two municipalities, each with its own rescue
service: Vastervik (Viastervik Rescue Service) and Valdemarsvik (Ostra
Gotaland Rescue Service).

Incident commander

Rescue operations undertaken by rescue services are led by an incident
commander. An incident commander has far-reaching powers, for
example to encroach on others’ rights in the event of a rescue operation.
Chapter 5, Section 2 of the Civil Protection Act states that the incident
commander, if a threat to life, health or property or to damage to the
environment in the event of a rescue operation cannot better be
prevented in any other way, the incident commander may afford
themselves and other participating staff access to others’ property,
cordon off or evacuate areas, use, remove or destroy property and make
other encroachments on others’ rights to the extent the encroachment is
defensible with respect to the nature of the threat, the harm caused by
the encroachment and other circumstances. When it comes to
prohibitions or orders in accordance with Chapter 7, Section 5 of the
Act (1980:424) on Prevention of Pollution from Ships (APPS), these
may only be issued pursuant to the Civil Protection Act if it is not

2The sea rescue service controlled from the Maritime Administration’s Joint Rescue Coordination Centre
(JRCC).
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possible to await the Transport Agency’s decision (more in section
1.7.2).

Obligation to contribute to rescue operations

In accordance with Chapter 6, Section 7 of the Civil Protection Act, a
central government authority or a municipality is obliged to contribute
staff and property to a rescue operation at the request of the incident
commander. This applies if the authority or municipality has
appropriate resources and participation does not seriously hinder its
normal operations.

In accordance with Chapter 6, Section 8 of the Civil Protection Act,
central government authorities, municipalities and individuals have to
provide information about staff and property that may be used in a
rescue operation when requested by an authority that is responsible for
the rescue operation.

1.7.2  Prohibitions and orders concerning vessels

A vessel that does not meet the applicable requirements or that has
emitted environmentally hazardous substances or is at risk of doing so
in future may be subjected to enforcement action. The Act (1980:424)
on Prevention of Pollution from Ships (APPS) contains a number of
provisions that regulate the possibilities of issuing prohibitions and
orders relating to vessels.

In accordance with Chapter 7, Section 5 of APPS, the Swedish
Transport Agency or another agency appointed by the Government may
issue any prohibitions and orders necessary to prevent or limit pollution
in the event that oil or another hazardous substance is spilled from a
vessel, or there is a reasonable fear that it will, and there is a well-
founded reason to assume that this can entail extensive damage to
Swedish territory, Swedish airspace or Swedish interests in general.
The provision also includes the following examples of what such
prohibitions and orders may relate to:

e Prohibiting the vessel from departing or continuing its
journey.

e Prohibiting starting or continuing to load, unload, lighter or
bunker.

e Prohibiting the use of certain equipment.

e Ordering the vessel to take a certain route.

e Ordering the vessel to call at or depart from a certain port or
other location.

e An order regarding the vessel’s navigation or operation.

e An order to lighter oil or other hazardous substance.

As stated above in section 1.7.1, prohibitions or orders as specified in
Chapter 7, Section 5 of APPS may only be issued by the incident
commander if they cannot await a decision from the Transport Agency.
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In the legislative history of the predecessor to the Civil Protection Act?,
the Rescue Services Act (1986:1102), which contained a corresponding
provision, the Government stated that if a rescue operation is to be
meaningful in an emergency situation, the incident commander must
have the authority to take the action necessary in order to prevent or
limit damage. This evidently also includes damage resulting from
emissions of oil or other hazardous substances into the water. In light
of this, the Government was of the opinion that the incident commander
should have the power to issue prohibitions and orders in accordance
with Chapter 7, Section 5 of APPS, provided the Transport Agency’s
decision cannot be awaited.

1.7.3  Navigation and watchkeeping

The requirements regarding watchkeeping and voyage planning in the
vessel safety management system SGSM are based on international
IMO?? regulations: for watchkeeping, Section A-VI11/2 of the STCW?
convention, and for voyage planning, Chapter V, rule 34 of SOLAS?*
and Section A-VII1/2 of STCW. The requirement to have VDR or S-
VDR is regulated in Chapter V, rule 20 of SOLAS and Chapter 6,
section 3.4 of Ship Safety Act (Fartygssakerhetslagen). The require-
ment for BNWAS is found in Chapter V 19.2.2.3 and 19.2.2.4 of
SOLAS.

In regard to watchkeeping, this means that the person on watch may not
engage in activities other than the navigation of the vessel. This applies
to the officer on watch as well as the lookout. The lookout may
furthermore not leave the bridge, other than in exceptional
circumstances in daylight.

If there are any deviations from the original voyage plan, the plan must
be updated and thus replace the one from which the deviation was made.

The requirement to have S-VDR also entails it being functional.
According to Chapter 6, section 3.4 in Ship Safety Act (Fartygs-
sékerhetslagen), a vessel may not sail if it is not equipped with a
functional VDR as required. A non-functioning S-VDR will thus entail
a detention at a port state control, meaning that it will not be allowed to
leave the port.

BNWAS must always be turned on while the vessel is on the way.

21 Govt. Bill 1985/86:170 p. 88.

22 MO - International Maritime Organization.

23 STCW - Standards of Training, Certification and Watchkeeping for seafarers.
24 SOLAS - International Convention for the Safety of Life at Sea.
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1.8 Presence of alcohol and its influence on performance

After the grounding, the Coast Guard carried out alcohol tests by
screening four crew members: the master, the chief officer, the second
officer who had been on watch 00-04, and the lookout on the 04-08
watch. Screening tests have no evidentiary value in a legal process, and
cannot with certainty determine the exact level of intoxication in an
individual.

Out of the administered tests, all were negative except for that of the
chief officer, who tested positive for alcohol in a breath test. The Coast
Guard handed the chief officer over to the police for further testing. The
chief officer was therefore taken to a health centre to give blood and
urine samples. The chief officer also had to provide another urine
sample at the police station later on.

SHK has reviewed the Swedish National Board of Forensic Medicine’s
test analysis. Based on information from the police, the times indicated
for the different samples have likely been mixed up for some reason.
According to the police intervention log, the urine and blood samples
were taken at the health centre between 11:30 and 12:30, whereas the
analysis record gives the time 13:10. The urine sample taken at the
police station was administered according to the analysis record at
12:10, which does not correspond to the description from the police
officers involved and the police intervention log.

The blood sample taken at the health centre indicated a blood alcohol
content of 0.4 permille. The corresponding level in the urine on the
same occasion was 0.79 permille. Since the alcohol level in the urine
samples was higher than that in the blood, this indicates a scenario
where some time has passed between the consumption of alcohol and
the testing. When the alcohol content is going down, it decreases with
a slight delay in the urine compared to the blood.

According to documentation from the Swedish National Board of
Forensic Medicine, average metabolism of alcohol in the blood is
normally around 0.15 permille per hour. The rate of metabolism varies
between individuals, which means that calculations of alcohol content
must be interpreted cautiously.

The chief officer has stated that on the evening of 22 July, he had
consumed around 100 centilitres of beer at 5 per cent ABV (Alcohol by
volume), but that he had not felt the effects of the alcohol when he
started his watch at 04:00 or at the time of the grounding. He has further
stated that he had not consumed any more alcohol after waking up early
in the morning of 23 July until the vessel ran aground, nor afterwards.

Assuming that the blood sample was taken from the chief officer at

around 12:00 at the health centre, and that the average metabolism of

alcohol in the body is approximately 0.15 permille per hour, the chief

officer’s blood alcohol content at 04:00 on 23 July can be estimated to

roughly 1.6 permille. As previously stated, this result must be

interpreted very conservatively, but it does give an indication of the
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level the chief officer could have had when starting his watch. Using
the same parameters, the blood alcohol content at the time of the
grounding can be estimated to 1.15 permille.

A blood alcohol content corresponding to 1 permille gives rise to certain
effects. Normally, these include effects on motor skills, such as
impaired coordination and less controlled movement. In addition, there
is a negative effect on decision-making and impulse control becomes
more difficult. Alcohol consumption before going to bed also leads to
a deterioration of sleep quality, meaning that any rest prior to the start
of the watch at 04:00 was not good.

1.9 Previous occurrences and agency collaboration

In an earlier accident investigation conducted by SHK regarding a
grounding that came to affect the implementation of rescue services,
KERTU (SHK RS 2016:10), a number of recommendations were
issued, of which two were addressed to the Swedish Transport Agency,
namely to consult the Swedish Maritime Administration and the
Swedish Coast Guard in order to produce clear joint procedural
descriptions and working methods, and to regularly carry out joint
exercises concerning major maritime accidents. SHK is aware that such
work has been initiated and that there is a draft for an agreement
regarding agency collaboration in the event of accidents or incidents at
sea, but that it has not yet been established. In conjunction with this
work, SHK has become aware that there are certain uncertainties, for
example in regard to which legislation — the Civil Protection Act or
APPS — is to take precedence in the event that they are both applicable.

2. ACTIONS TAKEN

The work to meet an agreement between the Coast Guard, Maritime
Administration and Transport Agency (see 1.9) has been prioritized
since an earlier recommendation, issued by SHK, and is expected to be
in force in the latter part of 20109.

The Municipality of Vastervik states that during the spring 2019 a
survey of the area concerned has been performed and only small pieces
of oil has been found and disposed.

The shipping company has after the grounding implemented a non-
alcoholic policy and introduced certified alcohol tester on board,
revised the SGSM, introduced two senior officer meetings yearly and
implemented a new procedure for promotion of management and
operation level officers, including psychological profiling for
management level.
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3. ANALYSIS

The occurrence has prompted SHK to focus the investigation on three
main questions: how the grounding occurred, how the rescue operation
and salvage were implemented, and finally if and to what extent these
have affected the oil spill.

3.1 Course of events leading up to the grounding

There was a voyage plan in place for the voyage to Sodertélje, which
however was not followed due to the altered route through the Hano
Bay. It is permissible to make such deviations, regardless of reason, but
at the same time, doing so entails the requirements of updating the
voyage plan and adhering to the new voyage plan instead. This was not
done on board MAKASSAR HIGHWAY, where it on board instead
was an accepted practice to make deviations without subsequent
updates of the voyage plan. When it comes to the deviation from the
voyage plan and the course change at the north cape of Oland, accounts
differ as to whether the master had approved this or not, and it has not
been possible for SHK to determine what was actually the case.
However, it appears likely that the accepted operating procedure has
contributed to the rise of uncertainties and to the general attitude that it
was not necessary to follow or update the voyage plan. This in itself is
a risk factor.

Keeping watch during navigation means that you are not allowed to
work or occupy yourself with anything other than the tasks of the watch.
This applies to the officer as well as the lookout. In this regard, the
international regulations and the vessel SGSM are in agreement.
Nonetheless, the investigation has shown that other tasks were often
carried out during the watch: administrative tasks by the officer and
regular fire watch rounds by the lookout. SHK is aware of the
conflicting situation that can arise from having many work tasks to
complete and the safety benefits entailed by a fire watch round. Even
so, the safe navigation of the vessel must be the priority, and the
regulations in this regard must be complied with. It has also emerged
that these deviations from the regulations and the SGSM constituted a
standard operating procedure on board, which was known to the vessel
command. In SHK’s opinion, these conditions, i.e. that the bridge was
only manned by one person, who in addition was working with
administrative tasks and did not continuously monitor navigation, was
a decisive factor in the grounding. The fact that at least parts of the
administrative work was performed in a space where the abilities to
have a good view were restrained supports the behavior not being
appropriate.

In this particular incident, there is also the chief officer’s estimated level
of intoxication, which in combination with the shortened night’s rest,
would indicate that the chief officer’s performance was impaired. There
are also statements from members of the crew saying that the chief
officer appeared to have recently woken up just after the grounding,
which could be an indication that he had fallen asleep during his watch.
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However, the chief officer has denied this. Regardless, considering his
estimated blood alcohol content and the likely short night’s rest with
deteriorated sleep quality, it can be noted that the conditions for
adequate monitoring of the vessel’s navigation were poor.

The investigation has shown that it was the second officer who filled
out the ship’s log at both 04:00 and 06:00, i.e. also when he was not on
watch. This, in combination with the fact that he answered the telephone
when the master called up to the bridge at 06:00, could be an indication
that the chief officer arrived on the bridge much later than at the time
of the shift change at 04:00, which later information given to the master
claims. However, in the first interviews, this was refuted by the second
officer as well as the chief officer and the lookout, and at a later stage
of the investigation, the second officer has kept denying it. It is unlikely
that further investigative measures could bring clarity in the matter, and
it does not objectively change the course of events to any significant
degree in relation to the grounding, as it has been established that the
chief officer was alone on the bridge when it occurred. The keeping of
the ship’s log, with great time deviations in terms of entering positions,
combined with someone not on the watch carrying out the
watchkeeper’s duties, does indicate that normal bridge procedures have
not been followed, however.

The above circumstances entail clear indications that the ISM code, or
the corresponding shipping company SGSM, has not been properly
implemented and that a number of safety barriers have been overrriden.
In practice, the SGSM system, in the parts that are included in the
investigation, seems to have consisted of a collection of paper
documents that were not complied with in central parts, and thus had
no real safety value.

All in all, SHK finds it reasonable to assume that the chief officer’s
impaired performance in combination with the poorly practised SGSM
without adequate follow-up provided the conditions that allowed the
grounding to take place.

3.2 Rescue operation and salvage

3.21 General

SHK notes that the rescue operation has largely been effective, given
the amount of oil in the oil spill. After the JRCC was informed of the
grounding, the appropriate organisations have been notified and
dispatched without delay or other problems. Governmental and
municipal rescue services have coordinated each rescue operation and
set joint objectives for managing the oil spill at sea and on land.

Cooperation between the Coast Guard and the Vastervik Rescue
Service was based on frequent dialogue and decisions to reach joint
objectives for the operation as a whole. The decision to just have one
incident commander lead the entire land operation for the two
municipalities affected by oil spill is deemed to have contributed to its
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effectiveness. According to the rescue service, it was also of essential
importance that they were able to obtain a large amount of equipment
from MSB at an early stage, and that this equipment was available
throughout the operation. The fact that the Armed Forces assisted in the
decontamination effort was also a success factor.

However, there is cause to touch upon a number of questions in the
following.

3.2.2  Containment booms around the vessel

When the Coast Guard arrived to the vessel on the same day as the
grounding, they placed containment booms around it in order to limit
the spread of possible oil spills. However, the booms needed to be
continuously adjusted in order not to risk the spread of oil to the open
water. It was important for the booms not to lie against the vessel, as
movement against the hull could make holes in the booms, which would
cause them to sink. According to the Coast Guard, improvements could
be made both in terms of the type of booms used and their anchorage.
Booms with fixture points and anchoring equipment better adapted to
the open sea would have provided more secure containment and a
reduced need for adjustments. In SHK’s opinion, the Coast Guard
should review the possibilities of acquiring such equipment.

When MAKASSAR HIGHWAY slid off the bank, the containment
boom was pushed down by the stern of the vessel, and oil was
consequently released. The subsequent and necessary anchoring pushed
down the booms at the bow of the vessel shortly thereafter. If a larger
area around the vessel had been contained, this could perhaps have been
avoided. However, given the Coast Guard’s currently available
equipment, it would probably not have been reasonable, considering the
effort that would have been required to keep the containment in place.

Further oil escaped the containment booms in conjunction with opening
them to let out the SCANDINAVIA.

3.2.3  Emergency lightering not being performed

The Coast Guard decided not to begin emergency lightering and instead
wait for the salvage plan. However, it took some time before the salvage
plan could be approved and all necessary equipment was in place. The
hired salvage company was unable to begin lightering until the night
before Sunday 29 July, i.e. six days after the grounding, which was
within the time frame communicated at the start of the operation.

The volume of the oil spill could likely have been limited if the Coast
Guard had started emergency lightering of the damaged bunker tank
2C, despite the time this would have taken. Since the only option was
to lighter through the tank ventilation at low capacity, the emergency
lightering would have taken 30 hours, according to the Coast Guard.
This was established on the Wednesday, and had the Coast Guard began
lightering then, the oil in that tank could have been managed before that
Friday. The oil was a low sulphur hybrid fuel oil, which has become
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common since new requirements regarding environmental protection in
the Baltic area has been put in force. Thus, it had also from this reason
been advantageously to start the lightering damaged oil tanks on an
early stage since the properties of this type of oil makes it difficult to
remove from the water with the oil containment equipment available
to the Coast Guard.

However, the decision not to start emergency lightering was based on
the vessel being firmly aground according to the first stability
calculations, and that the procurement of a salvage company was
underway. They also did not want to start moving liquids or otherwise
risk altering the conditions before having a clear idea of the situation,
which is understandable. Decisions and measures taken based on
incomplete data would risk deteriorating an — at this point — relatively
stable situation. In hindsight, it can be noted of course that lightering a
tank with holes beneath the surface, which was the case with bunker
tank 2C, hardly entails any greater risk in this regard, since the oil
pumped out is immediately replaced by sea water. Lightering of this
tank was therefore possible without any obvious risk to loose the vessels
stability.

_______

:—F&"L iy EI |
Figure 19. Some of the tanks in the bow of MAKASSAR HIGHWAY . The ones marked in blue were water
ballast tanks, and the yellow ones were empty bunker tanks on top of the ballast tanks. The red tank was
the damaged bunker tank 2 C with HFO.

3.2.4  Procurement in conjunction with salvage

Before a decision was made regarding who would carry out the salvage,
three contractors were asked to submit bids. SHK has opted not to
investigate the process in more detail, but is able to note that it was not
a decisive factor in the procurement how quickly the salvage could
begin or be completed. This may have delayed the start of the salvage,
but likely had no impact on this specific occasion, since MAKASSAR
HIGHWAY slid off the bank before a salvage operation had been
completed, regardless which company had been engaged.

3.25  Requirement of a connected tugboat

Since the weather forecast indicated that wind and swell would both
increase and change direction, the Transport Agency required the
shipping company, or its representative, to ensure that a tugboat was
connected so that the vessel could not swing on the bank and risk being
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further damaged or drifting off. The Coast Guard incident commander
agreed with this requirement. At this time, there was no tugboat
available, but KBV 003 was on standby. At this point, the Coast Guard
chose not to connect its own vessel. In the morning of 28 July, it was
noted that MAKASSAR HIGHWAY had swung 20-25°.

On the one hand, SHK realises the problematic nature of having a
government agency actively participating in an assignment given to a
private contractor. On the other hand, there were no other available
resources, and considering the regulatory mandate and authority given
to the agency during an ongoing rescue operation, perhaps the Coast
Guard should have assumed a greater degree of control in this situation
by connecting KBV 003 to MAKASSAR HIGHWAY. It cannot be
ruled out that this could have prevented the grounded vessel from
swinging.

However, it must be noted that the possibility of limiting the damage
by connecting another vessel was not evident. It is therefore unlikely
that the failure to do so before the tugboat arrived had any significance
in the later scenario. Nonetheless, it can be noted that the fact that
MAKASSAR HIGHWAY had swung is an indication that the vessel
was not as firmly aground as was initially thought.

3.2.6  Follow-up on requirement of a connected tugboat

Due to the considerable time and resources needed, owner’s
representatives’ as well as authorities’, it was considered urgent to
continue the salvage, enabling it to be completed as quick as possible.
This could explain the start of the lighterage in the evening 28 July.

From the approved salvage plan it was evident that MAKASSAR
HIGHWAY was not grounded as hard as first anticipated. The change
of wind combined with the turn of the vessel’s direction confirmed this.
Hence, it would have been appropriate to follow-up the requirement of
a tugboat connected, at least when the lighterage started.

Once the tughoat BLUE ANTARES arrived in the morning of 28 July,
she was still not connected to MAKASSAR HIGHWAY despite the
prior requirement from the Transport Agency and supported by the
Coast Guard. Neither the shipping company representative at site, the
Transport Agency nor the Coast Guard followed up on the requirement.
According to the salvage company the absence of connection was due
to that BLUE ANTARES was to pick up a barge in port with salvage
equipment in the afternoon and that they wanted to wait for a
bathymetric survey to avoid the risk of grounding.

In hindsight it can be noted that if MAKASSAR HIGHWAY had been
kept in its position and prevented from sliding off the bank, the
uncontrolled oil spill could likely have been prevented. The oil could
then have been kept and removed from inside the containment booms.
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Worth to mention is that an occasion like this one may be both complex
and complicated, hence difficult to assess and implement. In addition,
the tugboat was busy with other tasks in preparation for the salvage.
This in combination with reliefs and that not all responsible
representatives being at site, made it more difficult to execute a follow-
up. The situation demanded a high level of cooperation and
communication, which in this specific case did not reach high enough.

3.2.7  Start of tow

After MAKASSAR HIGHWAY slid off the bank and was anchored
nearby, the work to lighter the oil continued. The Coast Guard urgently
wanted the oil to be removed before any further towing began.

However, at this stage, it was not evident of what condition the vessel
was in, even if the salvage company assessed that the ship was stable.
It could thus entail a risk to the vessel and its cargo to remain in place,
especially as the changes that were made in removing the oil could alter
the conditions in ways that could not be predicted. The shipping
company’s insurance representative on site therefore wanted the vessel
to be immediately brought to berth. This eventually happened, which
caused a few minor oil spills. The incident is an example of how
different interests can come into conflict (more in section 3.3) and
illustrates that not only the different government agencies need to
cooperate for a successful result, but other stakeholders can also be
involved.

3.3 The different mandates and missions of the government agencies

When it comes to maritime accidents that occur within the national area
of responsibility, it primarily concerns the Transport Agency, the
Maritime Administration and the Coast Guard, which have the mandate
and authority to take measures in regard to the vessel; the Transport
Agency, being the supervisory authority in accordance with APPS, the
Maritime Administration in regard of sea rescue services in accordance
with Civil Protection Act, and the Coast Guard, being responsible for
environmental rescue services at sea, pursuant to the Civil Protection
Act and APPS. Due to the wording of the regulations, the Civil
Protection Act and APPS require continuous collaboration between the
government agencies, and the agencies have expertise within different
areas. Collaboration is especially important to prevent a situation where
one of the agencies takes a step back in the belief that the other is in
control.

In the present case, the collaboration between the Transport Agency and
the Coast Guard appears to in general have worked well, and there have
been no indications that the agencies had differing opinions on any
essential matters. At the same time, it is SHK’s understanding that there
have been discussions between the agencies regarding the relationship
between the Civil Protection Act and APPS, and how to resolve a
potential conflict should the agencies have different opinions about
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which measures need to be taken. It is SHK’s understanding that the
agencies have not reached a consensus in this matter.

SHK considers it to be of urgent importance for the agencies concerned
to continue the work to develop their collaboration in this area. SHK
also believes that it may be beneficial to also involve other concerned
stakeholders, including insurers and salvage companies, in that work to
enhance a wider understanding for challenges and considerations that
have to be taken into account in an accident with following rescue
service and salvage operations.

34 Additional information

MAKASSAR HIGHWAY was equipped with a malfunctioning
S-VDR. It was well known that the S-VDR was out of order, as a
technician had come on board to service it in Cuxhaven. The regulations
generally require the equipment on board to be working, and when it
comes to the S-VDR, the regulations state that a vessel without a
functioning S-VDR may not leave the port. If MAKASSAR
HIGHWAY had gone through a port state control, she would have
likely been detained as long as the S-VDR was out of order.
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CONCLUSIONS

Findings

a)

b)
¢)

D

While sailing towards Sodertélje, MAKASSAR HIGHWAY made
large deviations from its route in order to obtain better GSM
coverage.

The voyage plan was not updated with these deviations.

During the voyage, the vessel’s S-VDR was out of order, which
was known.

During the night, the lookout occasionally had work tasks other
than bridge watch.

The officers would sometimes work with tasks other than
navigation during their watches.

Alcohol was consumed on board.

The officer on watch 04-08 was intoxicated.

At the time of the grounding, there was no-one monitoring the
vessel’s navigation.

MAKASSAR HIGHWAY stood aground for nearly six days with
damaged bunker tanks.

The Coast Guard initiated an environmental rescue operation.
The Coast Guard’s vessel was not connected to MAKASSAR
HIGHWAY.

In the morning after five days aground, MAKASSAR HIGHWAY
swung and was uncontrollably set afloat over the following 24
hours.

m) When MAKASSAR HIGHWAY was set afloat, oil escaped the

n)

0)
p)
q)
r)

containment booms, resulting in oil spills in the archipelago.

All in all, 50 tonnes of heavy fuel oil was missing from the vessel,
of which a little more than 28 tonnes of oil or oil-contaminated
material has been retrieved.

The time aspect in how quickly a salvage company was able to
take action was not a deciding factor in the procurement.

The salvage was under way when MAKASSAR HIGHWAY was
uncontrollably set afloat.

It was only on the sixth day following the grounding that a salvage
plan was produced that could be approved by the authorities.
Before then, it had been erroneously believed that the vessel was
standing more firmly aground than was the case.

Causes

The incident occurred because the ability of the officer on watch to
safely navigate the vessel was impaired as a result of alcohol consump-
tion and associated fatigue, as well as insufficient manning of the
bridge.

A contributing circumstance was the inadequate practise and follow-up
of the vessel safety management system SGSM, which meant that a
number of safety barriers were non-existent in reality.
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S. SAFETY RECOMMENDATIONS

As a result of the incident, SHK is issuing the following recommenda-
tions.

The Swedish Transport Agency is recommended to:

e together with the Swedish Maritime Administration and the
Swedish Coast Guard, to develop the collaboration with other
stakeholders with the aim to create a wider understanding for
challenges and considerations that have to be taken into account
in an accident with a following rescue service and salvage
operation (see section 3.3). (RS 2019:04 R1)

The Swedish Coast Guard is recommended to:

e review, and if needed improve, its ability and equipment to
enclose and keep in place oil spills in open sea. (RS 2019:04 R2)

The shipping company Stargate Shipmanagement GmbH is
recommended to:

e ensure that SGSM is implemented in the regular operations of

the company’s vessels as well as establishes robust methods to
discover non-conformities. (RS 2019:04 R3)

The Swedish Accident Investigation Authority respectfully requests to
receive, by 11 October 2019 at the latest, information regarding measures
taken in response to the recommendations included in this report.

On behalf of the Swedish Accident Investigation Authority,

Mikael Karanikas Jorgen Zachau
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