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1 PROCESS AND PROGRESS OF THE INVESTIGATION

1.1 Summary of the Accident

On November 13, 2009, while the ro-ro passenger ferry Ariake, boarded with a master and 20
crew members, was proceeding in the southwest direction in the Kumano Nada, carrying seven
passengers,, 150 containers and others on board, the hull of the ferry listed heavily to starboard at
around 05:06, and afterward, she grounded and laid sideways off the coast of Mihama Town, Mie
Prefecture.

Two passengers and one crew member were injured.

1.2 Outline of the Accident Investigation
1.2.1 Setup of the Investigation
The Japan Transport Safety Board appointed an investigator-in-charge and four other marine

accident investigators to investigate the accident on November 13, 2009.

1.2.2 Collection of Evidence
November 14, 15, 19, and 27, December 15 and 24, 2009, and February 25, 2010: On-site
investigation and interviews
November 26, December 1, 18, and 24, 2009, January 15, February 12, 17 and 24, March 10,
July 2 and 5, and October 21, 2010: Interviews
January 20, March 15, and May 4, 2010: On-site investigation
February 3 and 4, April 16, May 21, June 22, July 28, August 3, September 9, and October 7,

2010: Collection of written replies to the questionnaire

1.2.3 Tests and Research by Other Institutes
The Board entrusted the National Maritime Research Institute with tests and research on the

listing and collapse of cargoes sustained by the ro-ro passenger ferry Ariake in this accident.

1.2.4 Factual Information in Public
On December 15, 2009 and March 24, 2010, the Board made public the wake of the ro-ro

passenger ferry Ariake and other information which became available as a result of fact-finding.

1.2.5 Comments from Parties Relevant to the Cause

Comments on the draft report were invited from parties relevant to the cause of the accident.



2 FACTUAL INFORMATION

2.1 Events Leading to the Accident

2.

1.1 Events Leading to the Accident According to the Statements

Events leading to the accident were as follows, according to the statements of the master, crew

and passengers on board the ro-ro passenger ferry Ariake (hereinafter referred to as “the Vessel”),

an operation manager of A-Line Ferry Co., Ltd. (hereinafter referred to as “Company A”) , a cargo

superintendent of Nippon Express Co., Ltd. (hereinafter referred to as “Company B”) and other

persons.

(1) Events up to the time of departure

The Vessel, which was a roll on roll off and passenger ferry engaged in a regular service
among Tokyo Section of Keihin Port, Shibushi Port at Shibushi City in Kagoshima Prefecture,
Naze Port at Amami City in Kagoshima Prefecture, and Naha Port in Okinawa Prefecture,
departed from Shibushi Port at around 07:00, November 11, 2009, and berthed at Ariake Pier,
Tokyo Section of Keihin Port at around 10:10 on the following day, November 12, 2009.

Learning from the prognostic wave chart of the Japan Meteorological Agency that a water
area with a wave height of about five meters was expected off the Kumano Nada in the vicinity
of the standard course specified in the safety management manual (operation standards) of
company A, the master of the Vessel decided to proceed an area close to the Kii Peninsula in the
Kumano Nada where a wave height of four meters was expected. Also, while the Vessel was
supposed to proceed in following sea conditions in the Kumano Nada, the master estimated from
his previous navigating experience that the Vessel would not sustain a rolling motion of seven
degrees or more specified in the operation standards as an approximate intensity of ship motions
requiring suspension of the standard navigation.

Although the master thought from the weather and sea states information that the hull
would not sustain large pitching*', he decided to take preventive measures for the chassis* to be
loaded at the fore and aft of No.1 car deck (hereinafter referred to as “C Deck”) where relatively
large motions were expected.

Company A had entrusted Company B for many years cargo handling operation at Ariake
Pier, and the master, the chief officer and the second officer of the Vessel as well as the cargo
superintendent and the stevedore had a meeting for the cargo handling operation as usual.

At that time, the master ordered them to secure the chassis to be loaded in the front row
and the last row on C Deck with six lashing chains by adding two lashing chains (hereinafter
referred to as “6-Point Lashing Chain), and to secure the other cargoes with four lashing chains
(hereinafter referred to as “4-Point Lashing Chain) as usual.

In the presence of the chief officer who was also an on-board work supervisor, six
longshoreman of Company B and 31 longshoreman of a subcontractor of Company B (hereinafter
referred to as “Company C”), in addition to the cargo superintendent and the stevedore, loaded,
as scheduled, 150 containers, 44 chassis, six heavy machines, six trucks and 26 passenger cars,
and lashed them as instructed by the master.

At around 15:00, the master examined the weather and sea states information again with

*1

*

“pitching” refers to the rotation (back and forth) of a vessel about its horizontal and transverse axis through the
center of gravity.
“chassis” refers to a vehicle towed by a tractor while carrying mostly cargoes on it.
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the operation manager who had been in Tokyo, and confirmed that he would proceed the
Kumano Nada, and that weather and sea conditions would not become so bad as to require
suspension of departure as prescribed in the operation standard.

(2) Events since departure until reaching the vicinity of the mouth of Tokyo Bay

The Vessel, boarded with the master and 20 crew members, carrying seven passengers and
cargoes mentioned as above on board, departed from Ariake Pier for Shibushi Port at around
17:15, while the right and left heeling tanks"3 were loaded with almost equal quantity of ballast
water 4 with hardly any list to either of them.

Upon the completion of the departure works, the chief officer inspected the lashing
conditions of the cargoes on board as usual with the boatswain and an able bodied seamen, and
after confirming that the lashing chains had not been loosened, he went on the bridge and
reported to the master that there was nothing abnormal.

(3) Events since reaching the mouth of Tokyo Bay until 20:00

At around 19:20 when reaching off the south exit of Uraga Channel, the master handed
vessel maneuvering over to the chief officer who was on duty. The master remained in the bridge
for a while, and after checking the surrounding situation and confirming that a northeasterly
wind had started blowing at a speed of about 13 to 15 meter per second (m/s), and waves with a
wave height of about 2.0 to 2.5 meters had occurred, he left the steering room and returned to
his own cabin adjacent to the steering room, when the Vessel passed off the cape of Tsurugi Saki,
Kanagawa Prefecture.

As usual, while off the cape of Tsurugi Saki, the chief officer deployed the fin stabilizers®
out of the hull and put it into operation.

At around 19:30, the able bodied seaman A on the bridge watch-keeping duty executed an
inspection round of the Vessel as prescribed in the safety management manual (work standard),
and confirmed that the lashing chains had not been loosened.

(4) Events between 20:00 and 24:00

At around 20:00, the third officer and the able bodied seaman B took over the bridge
watch-keeping from the chief officer and the able bodied seaman A.

At around 20:45, when the Vessel reached off the coast of Kazehaya Saki, Izu Oshima, the
master went to the steering room, and confirmed that a northeasterly wind was blowing at a
speed of about 15 m/s, and there were no ship motions. After that, he ordered the third officer on
duty to alter the course to 255° (true bearing, the same will apply hereinafter) off the coast of
Mikomoto-shima in the vicinity of the southern tip of the Izu Peninsula, and to 237° off the coast
of Daio Saki, Shima City, Mie Prefecture, and to proceed to off the coast of Shiono Misaki,
Wakayama Prefecture. Then he returned to his cabin.

The able bodied seaman B executed an inspection round of the Vessel while on the bridge
watch-keeping duty, and confirmed that the lashing chains had not been loosened.

(5) Events between 00:00 and 04:00 on November 13
At around 00:00, the second officer and the able bodied seaman C took over the bridge

*3 “heeling tank” refers to water tanks installed on the both sides on the midship of a vessel, which helps

transferring, sea water in order to correct its tilt position which has been caused by cargo loading.
* “pallast water” refers to sea water or fresh water which is loaded on board to help maintain the stability of a
vessel.
*> “fin stabilizers” refers to instrument which are mounted near the bottom of a vessel and emerge laterally into
the sea with fin-shaped wings. It is used to reduce a rolling motion of a vessel with the lifting force of the wings to

be generated while underway.



watch-keeping from the third officer and the able bodied seaman B.

At around 03:00, the Vessel altered the course to 237° off the coast of Daio Saki, when she
received a wind with a speed of 15 m/s and a wave with a wave height of about 3.5 meters from
behind on the port quarter. The Vessel kept navigating at a speed of about 21 kn on autopilot
without sustaining any abnormal rolling of the hull.

Afterwards;, the able bodied seaman C executed an inspection round of the Vessel, and
confirmed that the chains lashing the cargoes on board had not been loosened.

At around 03:50, the chief officer and the able bodied seaman A went on the bridge.

(6) Events since 04:00 until the Vessel heeled heavily

At around 04:00, the chief officer and the able bodied seaman A took over the bridge
watch-keeping from the second officer and the able bodied seaman C with a message that
they had found nothing abnormal inboard.

While judging by visual estimation that the Vessel was proceeding in following seas from the
port quarter with almost the same speed as the Vessel’s, and that an east-northeasterly to
easterly wind was blowing at a speed of about 16 to 17 m/s, the chief officer felt that
weather and sea conditions were not so bad, contrary to the estimation.

At around 04:30, as the ship position given by the GPS system was deviated from the west of the
planned course line, the chief officer altered the course to 235°, and he continued the bridge
watch-keeping without feeling anything abnormal about the navigation a instrument or
any rolling of the hull. At around 05:00, he filled in the ship’s position in the chart.

Besides, the master and two crew members who got up between around 04:30 and 05:00 in order
to go to a toilet and other matters did not feel any rolling of the hull.

(7) Situation at the time of the occurrence of the accident

At around 05:00 to 05:10, the Vessel suddenly listed 20° to 30° to starboard.

The chief officer and the able bodied seaman A were flung away almost to the sidewall on
the starboard side in the steering room, and while trying to return close to the steering stand
placed in the center of the steering room, they could hardly do so as the Vessel had already listed
heavily and the floor had become wet and slippery with water coming from somewhere.

When the master was about to sit down on the bed in his cabin, the Vessel listed heavily to
starboard as if lifted up, and when the listing seemed to have stopped, he felt the list becoming
larger again. At that moment, he went out into the passage to go to the steering room, but he
could hardly reach the entrance to the steering room because of the list and the wet and slippery
passage.

When the Vessel listed, passengers sleeping in starboard passenger cabins slipped down to
the sidewall with windows, and saw the sea surface about one meter below the windows. Also,
some crew members dropped from the bed while sleeping, and other crew who were in their
cabins on the port side saw the starboard sea surface close to them when they went out into the
passage.

The list of the Vessel which was gentle until that time became severe, and the angle of list
became about 45° to starboard.

At around 05:14, the chief officer and the able bodied seaman A at last came close to the
steering stand.

While the chief officer could not afford to check the steering condition, heading, and alarms

shown on the warning display on the steering stand, he stopped the warning sound by



turning off the system selector switch™ of the steering equipment, turned on the system
selector switch after shifting the mode selector switch from automatic steering to manual
steering, and turned the steering wheel, when he found that the steering equipment operated
normally.

In the meantime, the master at last reached the entrance to the steering room, and
confirmed with the chief officer who was operating the steering wheel that the steering
equipment was operating normally. He also found that the able bodied seaman A was
transferring ballast water from the heeling tanks on the starboard side to the heeling tanks on
the port side by operating the bilge pump, and that various warning sounds were ringing.

The chief officer reported to the master that the list to starboard had exceeded 40°.

Meanwhile, some of the passengers and crew members heard strange sounds like a creak,
a clickety-clack like something hard was hitting the hull, and a burbling sound from the bottom
of the Vessel.

As the master decided to correct the list to starboard as much as possible by making use of
ballast water, blowing winds and outward heel”’ while turning, he ordered the able bodied
seaman A to transfer ballast water until the heeling tanks on the port side became full, and the
chief officer to steer to starboard in order to prepare for receiving winds and waves from
starboard.

(See Figure 1: Navigation Route 1, Figure 2 : Navigation Route 2, Figure 3 : Navigation Route 3,
Figure 4 : Wave Observation and Analysis (as of 2100 hrs, November 12, 2009), Figure 5 :
Heading and Course over the Ground (COG), Figure 6 : General Arrangement Plan)

The accident occurred at around 05:06, November 13, 2009, and the location was
approximately 115.5°, 14.0 nautical miles (M) from the Udono Port East Breakwater North
Lighthouse, Kiho Town, Mie Prefecture.

(8) Events since the occurrence of the accident until preparing for rescue

Crew members gathered in the steering room one after another.

While taking the con, the master ordered the chief officer to continue the steering of the
Vessel, the second officer to contact the Japan Coast Guard and Company A, the third officer to
engage in radar surveillance, the chief engineer and the first engineer to operate the main
engines, the boatswain and the able bodied seaman A to transfer ballast water, and the purser
and the other crew to take care of the passengers.

As the crew members checked the alarms in operation and reset them one by one the
orders of the master, the fire alarm and engine-related alarms indicated the normal condition,
while the water leakage alarm system sensed abnormality again. The master also found that the
fin stabilizer alarm system did not sense abnormality and was in normal condition.

Finding that the angle of list had become about 30° to 35° to starboard at around 05:20, the
master explained the situation to the Japan Coast Guard with the phone at around 05:22, and
requested rescue by helicopter, while transmitting a distress alert with the international VHF
radio telephone equipment. After that, he requested Company A for establishing an emergency

task force according to the safety management manual (accident handling standard).

“system selector switch”: There are two system types of steering equipment for diverting signals sent from the
steering stand to an oil hydraulic pump for the steering gear. A system selector switch refers to an electric switch
that selects or turns off either of them.

“outward heel” refers to an inclination of a vessel to the opposite side of the pivoting point by virtue of
centrifugal force while turning.
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While instructing the purser to check the safety of the passengers, the master broadcast
the situation to the passengers and the crew with the public address system, and that he had
already requested the Japan Coast Guard for rescue, and he instructed them to wear a life
-jacket.

At around 05:30, when the purser went with three clerks to the passenger subdivision on
the promenade deck (hereinafter referred to as “B Deck”), he found that all of the passengers
gathered composedly in the passage wearing a life-jacket. He provided them PET bottles of
water, asking each of them whether or not they were injured.

Meanwhile, the shift of ballast water was stopped as the heeling tanks on the port side had
become almost full.

At around 05:35, the master found that although put the helm to starboard, the Vessel
could not make a right turn as intended, and as the Vessel was proceeding in the southeast
direction (offshore), he decided to make a left turn while getting prepared for the list becoming
larger because of outward heel. Then, he not only reduced the speed with the intention of easing
the impact of the outward heel, but also gave order to port 10°,

When the Vessel completed the left turn and became prepared to proceed in the northwest
direction, the master learned through the Japan Coast Guard that a container ship of foreign
registry which had received the distress alert was offering to cooperate with rescue operations,
and that the container ship was situated to the aft of the Vessel. However, the master could not
afford to check the position of the container ship.

Meanwhile, the Vessel was receiving winds and waves from starboard, and the angle of list
became about 25°.

At around 05:40, the master ordered the purser and crew members to guide the passengers
into the passage on the port side of the bridge deck (hereinafter referred to as “A Deck”).

By using ropes and fire hoses, the purser and the crew guided the passengers from the
passenger subdivision, by passing through the restaurant, galley and stairs, into the passage on
the aft side of the chief engineer’s cabin on A Deck and stood by the passengers for a rescue
operation by helicopter.

When it was around past 06:00, the list to starboard started to be larger gradually.

(See Figure 7: Evacuation Route of the Passengers)
(9) Rescue and evacuation

When a helicopter of the Japan Coast Guard came in site, the master stopped the engines
on both sides as the distance to the shore became about 2.0 M. After that, when the distance to
the shore became as close as 0.7 M due to the effects of the winds and waves, the master moved
the Vessel to off the coast by putting the starboard engine to dead slow astern, with the intention
of avoiding grounding and easing the impact of the waves on the stern.

At around 07:15, the helicopter of the Japan Coast Guard arrived in high over the Vessel.
At the direction of the mobile rescue technicians of the JCG (hereinafter referred to as “Mobile
Rescue Technicians” : a party of two, rescue operations were commenced at around 07:30 by
hoisting passengers from the external passage on the port side of A Deck (near the location
where inflatable liferafts were stowed).

In the meantime, one of the crew observed that the fin of the fin stabilizer on the port side,
exposing on the water surface, was in operation.

Preparing for the worst, the master decided to stand-by ready an inflatable liferaft with a

capacity of 25 passengers on the port side (leeward) (hereinafter referred to as “Inflatable
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Liferaft”), and ordered the boatswain to drop the Inflatable Liferaft and a vertical escape Chuter
(hereinafter referred to as “Chuter”).

Finding that although the Inflatable Liferaft had rolled down the outside plating on the
port side, the view of the Inflatable Life Raft which should have inflated on the sea surface was
obstructed by the heavy listing to starboard, and that although the Chuter itself had been
detached from the shed, the Chuter could not be used as it stayed on the outside plating without
dropping to the sea surface, the master gave up evacuating from the port side.

At around 08:10, all of the seven passengers were rescued by the helicopter.

After being advised by the Mobile Rescue Technicians that there would be only one rescue
flight by the helicopter left while the helicopter was still engaged in rescuing crew members, the
master recruited, from among the crew, who would volunteer to remain in the Vessel for
maintaining the ship and should evacuate from the Vessel by making use of life-saving
appliances. From among who volunteered, the master nominated a total six crew members
consisting of the chief officer, the second officer, the third officer, the chief engineer, the first
engineer and the able bodied seaman A (hereinafter referred to as “the maintenance and
security crew”).

At around 09:07, as the list to starboard increased, the master decided on the evacuation of
the ship maintenance and security crew from the Vessel, and gave ordered to drop an Inflatable
Liferaft, a Chuter and Jacob’s ladder on the starboard side, and to bring the engines to an
emergency stop.

After dropping the starboard Inflatable Life Raft, the ship maintenance and security crew
moved to B Deck and tried to drop the Chuter. However, due to the list to starboard, they were
unable to disengage the stopper of the seaward door of the magazine storing the Chuter which
had jutted over the sea, and therefore gave up evacuating with the Chuter, and decided to move
onto the Inflatable Liferaft with the Jacob’s ladder.

Going down the Jacob’s ladder step by step with a life-jacket on, the master and the six
maintenance and security crew jumped into the sea according to the instructions of the Mobile
Rescue Technicians which were given when wave conditions became appropriate.

When the master, the ship maintenance and security crew and the Helicopter Rescue
Divers got on board the two different Inflatable Liferafts while being covered with the oil which
had spilled out of the hull in large quantities by that time, these Inflatable Liferafts overlapped
each other because of the waves. Moreover, one of the ship maintenance and security crew failed
to get on board either of the Inflatable Liferafts and was carried away by the waves, who was
later rescued by a patrol craft and rescue vessel of the Japan Coast Guard which came for their
rescue. The master and all of the six maintenance and security crew were transported on board a
patrol craft to Owase Port, Owase City, Mie Prefecture.

The Vessel subsequently grounded and laid sideways in the vicinity of the coast of Mihama
Town, Mie Prefecture.

(See Photo 1: The Vessel Aground and Lying Sideways (Bridge), Photo 2: The Vessel Aground
and Lying Sideways (A Deck at Midship), Photo 3: The Vessel Aground and Lying Sideways
(Stern) )



2.1.2 Events Leading to the Accident According to the Information Records of the Automatic
Identification System

According to the information records of the Automatic Identification System™ on board the
Vessel (hereinafter referred to as “AIS Records”) which were received by the National Maritime

Research Institute (hereinafter referred to as “NMRI”), the navigational developments were as

follows.
Time Speed Latitude Longitude Course over the Heading
(hims) (kn) C-r-) (ereny | Ground (0O ©)
02:57:11 21.7 34-03-25.4 137-01-17.9 237.9 236
03:43:58 21.2 33-54-06.6 136-44-32.4 239 236
04:00:05 20.2 33-51-07.8 136-38-48.0 237 237
04:31:47 20.3 33-45-09.0 136-27-48.6 235 235
04:59:59 20 33-39-17.4 136-18-36.6 233 235
05:04:59 21.2 33-38-18.6 136-16-55.8 236 235
05:06:09 21.1 33-38-06.6 136-16-31.8 239 229
05:07:04 13.9 33-37-52.8 136-16-22.8 183 138
05:10:13 8.6 33-37-52.2 136-16-44.4 034 042
05:12:57 8.7 33-37-58.2 136-17-05.4 146 150
05:22:07 12.6 33-36-22.2 136-17-39.6 168 157
05:32:50 10.1 33-34-43.8 136-18-55.8 138 121
05:37:20 12.6 33-35-03.6 136-19-12.0 340 350
05:52:58 14.6 33-38-34.2 136-17-46.8 328 325
06:05:52 12.9 33-38-51.0 136-17-30.6 333 335
06:40:32 13 33-45-44.4 136-13-06.0 319 315
07:15:01 12.5 33-50-57.0 136-07-00.0 313 314
07:42:02 1.2 33-51-25.8 136-05-46.8 261 359
09:04:01 1.4 33-49-58.8 136-04-36.6 200 302
09:07:01 2.1 33-49-53.4 136-04-37.8 148 288
10:09:37 0.2 33-49-46.2 136-03-45.6 354 511%°

*8

other vessels and land-based navigational aid facilities, etc.

*9

“511” shows that the heading is unavailable.

“Automatic Identification System (AIS)” refers to a device used by vessels to transmit and exchange call sign,
type, name, position, course, speed, destination, navigational status and other safety-related information with




10:21:02 0.5 33-49-45.6 136-03-45.0 226 511

2.2 Injuries to Persons

According to the statements of the crew and the person in charge at Company A, and to the
medical certificates of the injured, conditions of the injuries were as follows.

While going down the Jacob’s ladder, one of the crew was swept away by the waves and was
injured. The hospital in Owase City to which he was transported diagnosed his injury as greater
tuberosity fracture of the right humerus, and he was given hospital treatment for 19 days.

Passenger A was injured on the sole of the foot when the list occurred, and received treatment
at a hospital in Mihama Town.

Passenger B hit the head against the wall of the cabin when the list occurred, and received

treatment at an orthopedic clinic in Kumano City, Mie Prefecture.

2.3 Damage to Vessel

(1) According to the Japan Coast Guard, the location where the Vessel grounded was in the vicinity
of the coast of Mihama Town (approximately 33° 49’ N, 136° 03' E).

(2) According to the record of the accident by Company A (hereinafter referred to as “Record by
Company A”), and to the written reply to the questionnaire by the person in charge at Company
A, damage to the Vessel was as follows.

November 15 A crack in No.1 oil tank and o1l leak from the funnel hatch were found, for
which temporary repairs were made. Floorboards of B Deck and C Deck
of the aft side of the funnel fell off.

November 16 Large quantity of oil spilled.

The salvage company which was entrusted by Company A with disposition of the Vessel and
the cargoes on board started collecting the cargoes which had dropped inside the Vessel and to
the bottom of the sea, and started removing the Vessel from January 5, 2010. Afterwards, the
hull of the Vessel became separated gradually and its crumbling advanced due to the effect of
waves and other factors, and then during the stormy weather in early March of that year, the

Vessel collapsed into the sea leaving only the funnel and its adjacent part on the sea.

2.4 Crew Information
(1) Gender, age and certificate of competence
[1] The master: Male, 49 years old

First grade maritime officer (navigation)

Date of Issue March 28, 1991
Date of Revalidation  September 20, 2007
Date of expiry September 19, 2012

[2] The chief officer: Male, 55 years old

Third grade maritime officer (navigation)

Date of Issue November 18, 1992
Date of Revalidation  February 26, 2007
Date of expiry November 17, 2012

[3] The operation manager: Male, 59 years old
(2) Sea-going experience
[1] The master



In about 1994, the master joined Company A (the name of which changed to the current
name in June, 2005), and after boarding vessels as a deck officer, he left Company A in about
2002. He entered Company A again in May, 2008, and boarded the Vessel as a third officer
and as a second officer for two months each. After that, he boarded another ro-ro passenger
ferry as a chief officer since December, 2008, and boarded the Vessel as a chief officer since
the beginning of May, 2009. Then, he received a captain training course on board the Vessel
as a first officer since June 17 until October 14, 2009. Since October 15, 2009, he had been
engaged in the operation of the Vessel as the master.

[2] The chief officer
He joined Company A in April, 1973. After boarding vessels as an able bodied seaman, he
held the posts of a third officer and a second officer successively. While holding the post of a
chief officer since October, 2002, he boarded the Vessel since September 28, 2009.
[3] The operation manager

After boarding ocean-going vessels, he joined Company A in December, 1990. He
boarding vessels of Company A as a deck officer, and after holding the post of a master for
about 12 years, boarded the Vessel as the master which was his final post as a seaman at

Company A. He had been working as an operation manager since December, 2007.

2.5 Vessel Information
2.5.1 Particulars of Vessel

Vessel number: 134594

Port of registry: Naze City, Kagoshima Prefecture (The city became Amami City after

the consolidation on March 20, 2006)

Owner: Company A

Gross tonnage: 7,910 tons

L x B x D: 166.86m x 2280m X 1527m

Length between perpendiculars*0: 150.00 m

Hull material: Steel

Engine: Two diesel engines

Output: 8,826 kW / 17,652 kW in total (maximum continuous)

Propulsion: Two 5-blade fixed pitch propellers

Rudder: Single rudder with a maximum rudder angle of 35°

Date of launch: May, 1995

Use: Roll on Roll off and Passenger Ferry

Complement: 448 in total with 426 passengers and 22 crew members

Navigation area: Greater Coasting area (limited to water area A2"'" (including rivers
and lakes))

Maximum loading capacity: 434 containers (ten-feet equivalent unit), 55 chassis, 180

passenger cars

*10

*11

“length between perpendiculars” which is often called LPP refers to the length of a vessel along the design
waterline from the forward surface of the stem, or main bow perpendicular member in the case of a vessel with a
rudder (to the after surface of the sternpost in the case of a vessel with a rudder post).

"water area A2" refers to the water area (excluding lakes, rivers and water area Al), where communication
between ships and shore stations is possible by means of a MF radiotelephone apparatus and radio transmission
of distress call to shore stations is possible by means of a MF digital selective calling installation, which is
specified by public notifications (water area within about 150 M of a MF shore station)
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2.5.2 Loading Conditions
According to the stowage plan and the statements of the master and the chief officer, loading
conditions were as follows.
(1) Cargoes
[1] At the time of the occurrence of the accident, five passenger cars were loaded on B Deck,
while 39 chassis, six vehicles (four trucks, two passenger cars) and one heavy machine
were loaded on C Deck. Moreover, 150 containers (39 units of 20-ft containers*'?, 56 units of

*3 " and 20 units of flat rack container™"), five

10-ft container™ >, 35 units of 12-ft container”
chassis, three vehicles (two trucks, one passenger car) and five heavy machines were loaded
on No.2 car deck (hereinafter referred to as “D Deck”), while 18 passenger cars were loaded
on No.3 car deck (hereinafter referred to as “E Deck”).

[2] The loading weight of the cargoes was 3.22 tons on A Deck, 16.63 tons on B Deck, 1,001.31
tons on C Deck, 1,343.80 tons on D Deck and 25.00 tons on E Deck. In addition to these, the
weight of the tanks of the deck department was 13.90 tons, bringing the total loading weight
of the cargoes on board to 2,403.86 tons.

[3] All the chassis were stacked toward fore and aft directions, and after the steel landing gears
mounted at the front of the bodies were grounded, joints (kingpins) part with tractor were
placed on sub landing gear..

[4] To be brief, the containers, which were placed in three blocks on the port bow, starboard bow
and starboard quarter, were stacked on top of each other (double-stacked) athwartship, very
close to each other.

[5] The trucks were stacked toward fore and aft direction around the center line.

(2) Ballast water

The quantity of sea water loaded in each ballast tank and heeling tank was as follows:

No.1 ballast tank about 200 tons (47% load)

No.4 ballast tank about 160 tons (full load)

No.5 ballast tank about 280 tons (full load)

No.1 heeling tanks (in total on each port and starboard tank) about 240 tons (50% load)

No.2 heeling tanks (in total on each port and starboard tank) about 240 tons (50% load)
(3) Draft

At the time of departure, the fore draft and aft draft were about 5.2 meters and 7.2 meters,
respectively.
(See Figure 8: Schematic Diagram of Cargo Stacking (C Deck), Figure 9: Schematic Diagram of
Cargo Stacking (D Deck), Table 1: Weight and Balance Sheet at the Time of Departure)

2.5.3 Hull Structure and Equipment
(1) Hull structure

*12“90-ft container” refers to a container which is 6.058 meters long, 2.591 meters high and 2.438 meters wide in

outer dimensions.
13 «10-ft container” refers to a container which is 2.991meters long, 2.591 meters high and 2.438 meters wide in
outer dimensions.
1% «19-ft container” refers to a container which is 3.658 meters long, 2.591 meters high and 2.438 meters wide in
outer dimensions.

“flat rack container” refers to a container which is open-construction type, structured with the floor as the base,

the front and rear walls only (without side walls) and the posts at the four corners.

*15
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According to the specifications of the hull, the general arrangement and the midship
sectional view, the hull structure of the Vessel was as follows.

Inside the Vessel, the steering room and an accommodation space for the crew were
arranged on A Deck, while passenger cabins, a galley and a restaurant were on B Deck, car

16
were on D Deck,

spaces were on C Deck, other car spaces as well as bow and stern ramp doors”
and other car spaces were on E Deck.

C Deck and D Deck were a through deck structure, and in the cargo hold under E Deck
were arranged the forepeak tank, No.1 to No.7 ballast tanks, No.1 and No.2 heeling tanks, No.1
to No.3 fuel oil tanks, No.1 and No.2 fresh water tanks and the fin stabilizer room.

The height from each deck to the lower end of the beam™” was 2.30 m on A Deck 2.35 m on
B Deck, 4.45 meters on C Deck, 5.75 meters on D Deck and 2.05 meters on E Deck.

In each car space on D Deck and C Deck, there was ramps over the end of the stern and
the port side at midship, which was leading to C Deck and B Deck, while there were no sidewalls
at the end of the stern on C Deck, and a post was installed between there and B Deck. Moreover,
11 vent holes (about 0.6 meters high and about 0.6 meters or 1.2 meters wide) with slits were
installed on the outside plating on both sides of C Deck at the height of about 0.9 meters from
the deck board.

(See Figure 6: General Arrangement Plan)

(2) Navigation equipment

[1] Gyrocompass and steering stand
According to the statements of the master, the crew and the person in charge at the
manufacturer of the navigation equipment, and to the handling instructions for PR-8000-E
Hi- ADAPTIVE Autopilot, information on the autopilot was as follows.

The gyrocompass on board the Vessel had a Gimbal angle freedom™

¥ of + 45° against
rolling™® and pitching. Accordingly, when the angle of list exceeds 45°, an error in the
heading becomes so large that the gyrocompass will be of no use.

A repeater compass was fitted on the center of the upper surface of the steering stand.
There were 