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FOREWORD

The investigation into the explosions and subsequent fire on board the Bahamas
Registered chemical tanker "Panam Serena” was conducted, to the greatest possible
extent, under the provisions of The Merchant Shipping Act of the Commonwealth of The
Bahamas.

The casualty occurred in the port of Porto Torres in Sardinia, Italy on the 01 January 2004
and the Flag State investigation has been severely hampered by the legal process adopted
immediately after the casualty by the Italian Criminal Court of Inquiry into the accident,
which imposed severe restrictions on all aspects of the casualty, including related data and
personnel involved. Therefore, this report relies upon the limited access Bahamas
Inspectors were able to gain to the terminal, vessel and crew immediately following the
casualty, prior to the Court restrictions being imposed, the good cooperation of the owners
and the Italian Court Surveyors Report published in July 2005. The Bahamas Maritime
Authority arranged for a technical review of the Italian Court Surveyors Report, which
was published in Italian and for relevant sections to be translated from Italian to English,
as appropriate.

The Bahamas Maritime Authority investigates incidents at sea for the purpose of
discovering lessons which may be learned with a view to preventing any repetition. It is
not the purpose of the investigation to establish liability or to apportion blame, except in
so far as it emerges as part of the process of investigating the incident.

It should be noted that section 170(2) of the Merchant Shipping Act requires officers of a
ship involved in an accident to answer an Inspector’s questions fully and truthfully. If the
contents of a report were subsequently submitted as evidence in court proceedings relating
to an accident this would offend the principle that a person cannot be required to give
evidence against himself. The Bahamas Maritime Authority makes this report available to
interested parties on the strict understanding that it will not be used as evidence in any
court proceedings anywhere in the world.
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GLOSSARY OF ABBREVIATIONS

CTL Constructive Total Loss

CCR Cargo Control Room

C6 Cut C6 - a Benzene type product
VRL Vapour Return Line
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1 SUMMARY

1.1 The Bahamas registered chemical tanker "Panam Serena'™ which was
built in Turkey, entered service in June 2003, exploded and caught fire at
Porto Torres, Sardinia in Italy on 01 January 2004. The catastrophic damage
caused resulted in the vessel being declared a constructive total loss (CTL),
two crew members were tragically killed and one was injured.

1.2 The ""Panam Serena' had arrived at Porto Torres on 31 December 2003
with a cargo of Benzene and Cut C6 (C6), the Benzene discharge had been
complete and the vessel was close to completion of discharge of the C6. All
cargo tanks were loaded upon arrival at Porto Torres, except No.4C tank
which was washed, clean and dry.

1.3 At approximately 11:55 on 01 January 2004, as the cargo deck watch was
changing, the vessel was shaken by the first in a series of violent explosions,
which resulted in an intense fire amidships, within the cargo tank area of the
vessel.

1.4 The duty 3rd Mate and relieving 2nd Mate were handing over the cargo
watch in the cargo control room (CCR), which overlooked the main deck at
the time of the first explosion. The seaman on duty and the seaman taking
over the deck watch were outside on the main deck and were both tragically
Killed in the series of explosions. The Chief Mate, who was resting in his
cabin at the time, was injured.

1.5 The Master and remainder of the crew who were all within the aft
accommodation area managed to escape from the vessel by jumping over the
stern into the water, then climbing into the stern launch freefall lifeboat,
which had automatically launched due to the extreme force of the explosions
which wracked the vessel.

1.6 The fire was eventually brought under control by the shore based
emergency fire services, however they were unable to save the two seamen
on the maindeck or prevent extensive damage to the vessel and the terminal
jetty due to the intense nature of the fire which followed the series of
explosions.

1.7 Due to the catastrophic damage caused to the vessel (which can be seen in
the photographs attached to this report) it has been extremely difficult to
identify the exact cause of the initial explosion; however a number of
possible causes were identified and are covered within this report.
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2 PARTICULARS OF VESSEL

2.1 “Panam Serena” was a Type 2 Chemical Tanker registered at Nassau,
Bahamas, of welded steel construction having a raised forecastle. The
accommodation and machinery spaces were situated at the after end of the
vessel. She had the following principal particulars:

o Official Number - 8000650

o IMO Number - 9282687

o Length overall - 118.37 metres
o Length BP - 112.06 metres
o Breadth - 19.00 metres
o Depth - 10.10 metres
o Gross Tonnage - 6522 tonnes
. Net Tonnage - 3220 tonnes
o Deadweight - 10018 tonnes
o Call Sign - C6SY9

2.2 She was powered by MAN B&W diesel main engine, Type 6535 MC that
developed 4440 kW (3265 bhp), which drove a single fixed-bladed propeller
and generated an estimated vessel speed of 14 kts. She had 3 auxiliary
generators and 1 shaft generator that developed a total of 2000 kW.

2.3 The cargo was carried in 12 tanks that were arranged as per the enclosed
plans (see page 6). Each tank was fitted with an individual Marflex deep-
well pump, as per the diagram in Appendix II.

2.4 The vessel was built in 2003 at Tuzla, Turkey and was formerly named
"Clipper Leander". At the time of the incident she was owned by Leander
Shipping Co. Ltd., and managed by BR Marine A/S.

2.5 The new vessel was first registered under the Bahamas Flag in June 2003
and was entered with ABS Classification Society. At the time of the
casualty she complied with all the statutory and international requirements
and certification.

2.6 “Panam Serena” was last subjected to a Bahamas Maritime Authority
Annual Inspection at the Port of Rotterdam on 18 December 2003, while
loading her last cargo and just prior to the casualty. The following
observations were made:

- Nil deficiencies.

2.7 Being a relatively new ship there were no Port State Control inspections
records for the vessel within the Paris MOU database.
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2.8 "Clipper Legend™ (sister vessel):-
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3 NARRATIVE OF EVENTS

3.1 Introduction; All times noted in this narrative are given in the style of the
standard 24 hour clock without additional annotation and as local time,
which was UTC+1. Any other timing is noted in brackets. The vessel was
built in Turkey and was one of the first Chemical Tankers built by the
shipyard, with three similar vessels having already been delivered. The
"Panam Serena" was built under the supervision of ABS, one of the premier
IACS Classification Societies with considerable experience in the
construction and classification of this type of vessel. The weather at the time
of the incident was good and the vessel was nearing the end of a routine
discharge operation at Porto Torres in Sardinia, Italy, when the incident
occurred.

3.2 The voyage to Porto Torres; The vessel loaded its cargo of Benzene (2,091
tonnes) and C6 (6,300 tonnes) at Rotterdam and Dunkirk, without incident,
as per the cargo plan on page 6, for a full discharge at Porto Torres. The
vessel had undergone a satisfactory Bahamas Flag State inspection while
loading at Rotterdam, nil deficiencies had been noted. All cargo tanks were
utilized for loading the cargoes except No.4 Centre tank. This tank was not
required for the quantity of cargo which was being carried and some repairs
were required to the tank coating. These repairs were completed during the
sea passage from northern Europe to the Mediterranean. The sea passage
was uneventful and the vessel arrived on the morning of the 31 December
2003, being all fast at Berth N0.18, Platform B in Porto Torres at 08:50.

3.3 Arrival and discharge operation; upon arrival the vessel berthed, was
made fast by the dock workers without incident and the usual port arrival
formalities were observed. The shore gangway was placed on board between
the vessel and quay, port clearance was arranged via the Harbour Masters
Office and the cargo surveyor attended on board. Cargo measurement and
sampling were then completed. The cargo and vapour return pipelines were
connected by the terminal staff in preparation for the discharge of the cargo.

34 The connection of the ship / shore electrical continuity bonding cable;
connected between the quay and the vessel by the terminal personnel is a
part of the usual vessel arrival routine at Porto Torres. This is a requirement
of the terminal procedures, there is some doubt that the connection of the
bonding cable was made or made correctly upon the vessel's arrival.

35 The vessel started discharging the C6 at about 16:00 and started
discharging the Benzene at 18:00 on the 31 December 2003, the discharge
operation was proceeding in a routine manner up until the time of the first
and reportedly, the most violent, in a series of approximately four
explosions.
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3.6 The initial incident; the first and largest explosion happened towards the
end of the discharge operation at approximately 11:55 on the 01 January
2004.

3.7 The cargo tank status at the time of the incident was as follows:-

Deck Slop Tanks, Port and Starboard; empty.

No.1 Centre; Benzene - fully discharged and empty.

No.2 Port; C6 - fully discharged and empty.

No.2 Starboard; C6 - fully discharged and empty.

No.3 Port; Benzene - fully discharged and empty.

No.3 Starboard; Benzene - fully discharged and empty.

No.4 Centre; Washed, cleaned and dried prior to arrival - empty.
No.5 Port; C6 - fully discharged and empty.

No.5 Starboard; C6 - fully discharged and empty.

No. 6 Port; C6 - a small quantity of cargo was still remaining on board
in this tank, which was being discharged in stripping mode.

No.6 Starboard; C6 - fully discharged and empty.

No.7 Port; C6 - approximately 170 tonnes of cargo was still remaining
on board in this tank, which was being discharged, in addition to No.6
Port.

No.7 Starboard; C6 - approximately 90 tonnes of cargo was still
remaining on board in this tank, which was also still being discharged,
in addition to No.6 Port and No.7 Port.

See cargo tank diagram over on page 6:-
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Cargo Tank diagram, showing cargo distribution upon vessels arrival:-
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3.9 The Master, Officers and crew; the master, officers and crew of were from
Latvia and Russia, the two seamen who died both being from Latvia. All
crew members had a good understanding of both Russian and English; there
were no language or communication difficulties on board the vessel.

3.10  The majority of the crew had joined the vessel during October and
November 2003, so were reasonably familiar with the vessel. There was a
very high level of experience amongst the master, officers and crew on all
types of tankers, oil, chemical and gas, with most of the crew members on
board having extensive chemical tankers experience. The average age of the
crew was 39. The vessel was very well manned with a fit, able, well
experienced and qualified crew which complied with all statutory
requirements.

3.11  The Crew compliment consisted of:-

Master x 1
Chief Mate x 1
OOW Navigation X 2
Chief Engineer x 1
2nd Engineer x 1
Electrical Engineer x 1
Total Officers 7
Pumpman X 1
Motorman x 1
Cook x 1
Seamen X 4
Steward x 1
Total Ratings 8
Total Crew Complement 15
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3.12 The watch system adopted on board the "Panam Serena™ for cargo
operations at Porto Torres was satisfactory, ensuring that there were
sufficient crew members on duty at all times and that they were adequately
rested in between duty periods, as detailed below:-

Crew Member Duty Period Location at time of first
explosion 11:55 01/01/04

Master 0900 - 2300 On duty, having lunch.
Chief Mate 2300 - 0900 Off duty, asleep in cabin.
2nd Mate 12-06 (x 2) Ready to start duty, in CCR

and taking over the deck
watch from the 3rd Mate.

3rd Mate 06 -12 (x 2) On duty, in CCR and
handing over the deck
watch to the 2nd Mate

Chief Engineer 06 -12(x 2) On duty, having lunch.
2nd Engineer 12-06 (x 2) Off duty, having lunch.
Electrical Engineer 06 -12 (x 2) On duty, having lunch.
Pumpman 6 hour watches as | On duty, having lunch.

required for port
cargo operations.

Motorman 0800 - 1800 On duty, at lunch break.

Seamen No.1 (deceased) 06-12 (x 2) On duty & on main deck,
handing over the deck
watch to Seaman No.2.

Seamen No.2 (deceased) 12-06 (x 2) On main deck & ready to
start duty, taking over the
deck watch from Seaman
No.1.

Seamen No.3 06-12 (x 2) Towards end of his duty
period and in  the
accommaodation.

Seamen No.4 12-06 (x 2) Due to start duty shortly
and in the accommodation.

Cook AM - PM On duty, briefly visiting his
cabin as the midday meal
was prepared and ready.

Steward AM - PM On duty, close to the galley.
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“Panam Serena”

Activity on board prior to the explosion; Up until the time of the first
explosion the discharge operation was proceeding in a routine manner
without any problems, the discharge of the three cargo tanks containing
Benzene (No.1C, 3P & 3S) had been completed at 06:45 on the morning of
01 January 2004. The same morning at 09:30, the terminal staff had
connected a fresh water hose from the jetty to the ship, for the purpose of
providing fresh water to the vessel. The fresh water was used in order to
flush out the hazardous / toxic cargo from the cargo discharge lines prior to
disconnection; this was the usual terminal practice at Porto Torres.

The vessel was also nearing the end of the discharge of the final three
cargo tanks of C6. The vessel was expected to complete the discharge of the
C6 at around 12:45 and sail from Porto Torres at 15:00 in the afternoon of
01 January 2004.

The time of the initial explosion on board the "Panam Serena" could be
placed quite accurately by all members of the crew because they have a
common reference time with respect to the change of the watch at 12:00 and
the mid-day meal. Members of the crew were either: preparing to end their
watch; take over the watch; taking their meal break early or intending to eat
their meal later. The split meal times were to ensure continuity of personnel
coverage on duty and are common practice on most vessels around meal
times; the arrangements are usually made by mutual consent.

The two seamen who died were outside the accommodation on the main
deck, reportedly on the port side amidships in the vicinity of the vessels mid-
ships cargo manifold, the ship / shore connection through which the cargo
discharge was taking place. Their bodies were recovered from the sea a long
way apart, so they may not have been standing close together at the time of
the initial explosion.

Statements by the crew members describe the sensation of the "Panam
Serena" being shaken by a sharp jolt, as if the vessel had been hit or rammed
by another ship, immediately followed by a single and very loud explosion.
The initial explosion was quite separate and distinct from the series of
(approximately three more) explosions which followed the initial explosion;
these explosions occurred in succession between, approximately one minute
and a few minutes later.

The vessel immediately listed heavily to Starboard at this time, with many
of the crew fearing the vessel would capsize and after a brief attempted by
some crew members to fight the intense fire, the crew made their way
towards the stern of the vessel, in accordance with the Masters orders in
preparation to abandon ship. The starboard list stabilized as the series of
explosions ended (see photograph of fire fighting operation, which also
show the vessel listed to starboard).

The crew members describe the main deck area as being engulfed by
thick black smoke and high flames, which are described as having originated
in the vicinity of the mid-ships section of the main deck. However, the crew
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“Panam Serena”

found it extremely difficult to identify the exact location of the initial
explosion.

From the terminal's perspective the discharge operation had proceeded
quite normally until shortly before the initial explosion on board the "Panam
Serena", when the terminal were experiencing some problems on another
vessel which had just arrived at Porto Torres on the morning of 01 January
2004 and was berthed close by to the "Panam Serena™ at berth No.13, on
Platform B. The terminal personnel on duty and monitoring the discharge
operation of the "Panam Serena™ were summoned by their manager to assist
their colleagues on the other vessel which had just arrived. Therefore, there
were no terminal personnel in attendance on the berth for the "Panam
Serena”, at the time that the vessel exploded.

The subsequent fire; following the series of explosions there was an intense
fire generating thick black smoke, which caused additional substantial
damage to the vessel and the terminal berth. The brief attempt by some crew
members to fight the fire was abandoned when the vessel listed heavily to
starboard, they believed that the vessel was going to capsize and were
ordered to proceed to the stern and abandon ship by the Master. The fire
fighting was then taken on by the shore based emergency services, who
responded to the emergency calls made by the terminal personnel.

The damage; caused on board the "Panam Serena" by the explosions and
subsequent fire, particularly within the main deck and cargo tank area of the
ship was catastrophic. The selection of photographs attached to this report
demonstrates the difficulties which have hampered investigators trying to
determine the initial cause and location of the first explosion.

Drug and alcohol tests; performed on all members of the crew by the
Italian Authorities following the casualty, including the two seamen who
were tragically killed, were completely negative. During the Italian Police
investigation on board the vessel, no alcoholic beverages of any description
were found anywhere on board, the police search included store rooms,
recreational areas and crew cabins. The police findings were in line with
Company policy, which prohibited drugs and alcohol on board the vessel.

Smoking; there was a safe smoking room provided on board the vessel,
located within the vessels accommodation and situated close to the galley,
this room was utilized by crew members on board the vessel who smoked.
There was no indication that any crew member was smoking on board the
vessel in an unauthorized area.
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4 ANALYSIS

4.1 The experience of the crew; the majority of the crew were very well
experienced in all types of tanker operations, especially chemical tanker
operations and it is unlikely that the casualty was the result of crew error,
misconduct and / or negligence during the course of the discharge operation.
A smoking room was provided on board the vessel, in the accommodation
near to the galley, which was utilized by the crew members who smoked, all
drug and alcohol tests conducted by the Italian Authorities were completely
negative. There was no alcohol found on board. The crew were well
experienced with the regulations and requirements for the loading, carriage
and discharge of extremely hazardous cargoes and the safe operation of
chemical tankers.

4.2 The location of the initial explosion; the catastrophic damage caused to the
vessel indicates that the explosions took place inside the cargo tanks. The
eyewitness evidence obtained by both the Italian Police and the Bahamas
Approved Inspector who attended the scene immediately following the
casualty, place the location of the first explosion in the amidships area of the
vessel or slightly forward of amidships. This was in the vicinity of the
vessel's cargo discharge manifold, within the cargo tank section of the
vessel. The witnesses clearly described the initial explosion and fire as
taking place at some distance away from the vessel's accommodation. The
majority of the crew were located within the accommodation and witnessed
the initial explosive damage, together with the early stages of the fire. There
is substantial evidence proving that further explosions took placed within
other cargo tanks, some of which still contained cargo and were closer to the
vessel's accommodation, as the emergency situation quickly escalated.

4.3 Emergency stop; the duty officer on cargo watch (3rd Mate) and relief
officer (2nd Mate) taking over the cargo watch were both in the CCR at the
start of the incident, which over-looked the main-deck area through a
forward facing porthole. They were in the process of handing over the cargo
watch when the first explosion occurred and following the initial shock, they
immediately realised the severity of the situation and pressed the vessel's
emergency stop button, which stops the cargo pumps and halts the discharge
operation from within the CCR. The emergency stop was activated less than
a minute, after the first explosion took place.

4.4 The cargo tanks; the majority of the cargo tanks had been discharged and
were empty of cargo at the time of the first explosion, however the empty
tanks were still full of potentially volatile vapour both from the small
amount of residual cargo remaining within the tanks and due to the fact that
vapour had been returned to the vessel via the vapour return line (VRL) from
the terminal, throughout the discharge operation. A VRL is often utilized in
hazardous chemical cargo loading and discharge operations, in order to
retain the hazardous cargo vapour within a closed cycle, returning the vapour
from the shore to the ship, as in this incident, or visa versa. There were only
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three cargo tanks still being discharged with a relatively small quantity of C6
cargo remaining in each these were - 6P, 7P & 7S.

4.5 The cargo pumps; the cargo pumps fitted to the "Panam Serena™ were
Marflex deepwell pumps, i.e. each cargo tank was fitted with its own
discharge pump. The Marflex pumps are designed to extract the maximum
amount of product from each tank and are fitted with a main discharge line,
as well as a narrower stripping line. Upon nearing completion of discharge
when the bulk of the product has been discharged from a tank, the valves are
set to the stripping mode, the main discharge line is purged with inert gas or
air and the final quantity of product is discharged ashore via the separate and
smaller stripping pipeline, minimizing the cargo residue remaining within
the tank.

4.6 The Terminal personnel; there was some confusion surrounding the actual
connection of the ship / shore electrical continuity bonding cable upon the
vessels arrival amongst the terminal personnel. The requirement to attach a
bonding cable between the jetty and vessels is incorporated within the
terminal procedures; responsibility for making the connection lies with the
terminal and is made by the terminal personnel upon the vessels arrival. In
addition to making the actual physical connection / disconnection of the
cable in a safe manner with the circuit open, the terminal personnel must
check that the cable is functioning correctly on an indicator panel, located on
the jetty and fitted with red and green indicator lights. These lights would
indicate when the circuit for electrical continuity was open or closed, that the
earth connection had been made safely and correctly.

4.7 The connection of the bonding cable is usually the first operation to be
performed after the gangway has been placed on board, when the vessel has
received port clearance, prior to the connection of the cargo hoses and start
of the discharge operation. However, no members of the terminal personnel
on duty at the time can remember who made and checked the connection or
state categorically that they were the person who made the connection.
Although a number of terminal personnel stated that they were sure the
connection had been made, probably by someone else.

4.8 Some members of the ships staff stated that the connection of the bonding
cable was not made between the terminal and the ship. It should be noted
that the industry recommendations are that "Bonding Cables" should not be
used between the terminal berth and the vessel.

4.9 Electrical discontinuity between the terminal jetty and vessel; there is
sufficient evidence to demonstrate that it is possible for a large static or
electrical charge to have accumulated within the structure of the "Panam
Serena" during the course of the discharge operation. There is a substantial
amount of safety guidance on this subject available to the industry (which is
not repeated within this report) including, the "International Safety Guide for
Oil Tankers and Terminals" (ISGOTT) and the International Chamber of
Shipping (ICS) "Tanker Safety Guide (Chemicals)™ which while taken as the
industry standards are not internationally enforced. Investigators also took
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into account other industry guidance, including a report published by the
USCG "Static Electric Discharge Hazard On Bulk Oil Tank Vessels" which
examines previous similar incidents, the circumstances surrounding them
and makes reference to the National Fire Protection Associations "NFPA 77;
Recommended Practice on Static Electricity”. Many of the circumstances
which were contributory to previous accidents are also evident in the case of
the "Panam Serena", including;

The dangers associated with the loading, carriage and discharge of
refined liquid products, which tend to be "Static Accumulators”. Charge
generation and separation occur when the liquid moves in contact with
other materials, such as piping etc. The risk is increased during the early
stages of loading and when "stripping” the tanks during discharge, when
the tanks are at their lowest level.

The dangers associated with the introduction of impurities into a liquid
product, such as water. Static is generated through friction with the
water droplets, producing a high voltage at the liquid interface. Water,
was used to flush the lines of hazardous cargo upon completion of
discharge. The water hose had been connected from the terminal to the
vessel for this operation.

The release of air and / or inert gas into a liquid can generate a strong
electrostatic charge, by bubbling action and agitation of the fluid. This
was a standard practice required within the operating procedure for the
deepwell pumps fitted on board. The vessel was fitted with a small
supply of nitrogen in bottles, it has not been ascertained if air or
nitrogen was utilized from the ship or shore supply during this
operation.

Within the Italian Criminal Courts report on the casualty, great
emphasis was placed upon the correct connection of the bonding cable
by the terminal. However the ICS and ISGOTT guidance on this
subject is that, a ship/shore bonding cable is not effective as a safety
device and may even be dangerous! A ship/shore bonding cables
should therefore not be used. ICS and ISGOTT acknowledges that
although the dangers associated with ship/shore bonding cables are
widely recognised, attention is drawn to the fact that some national and
local regulations may still require them to be used. The terminal
procedures at Porto Torres required the "Panam Serena™ to be fitted with
a bonding cable supplied by the terminal, to try and ensure electrical
continuity between the terminal and the ship. This cable was probably
not connected, or if it was connected it is possible that it was not
correctly connected upon the vessels arrival.

The terminal was utilizing a bonding cable within their procedures,
attempting to achieve electrical continuity between the terminal and the
vessels which berthed alongside. There was no indication within any
reports that "insulation flanges" were used within the discharge hose
string and in view of the terminal policy for electrical continuity, the use
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of insulation flanges, would seem unlikely. Insulation flanges are
generally used where the terminal policy is to insulate the vessel from
the terminal, in order to create electrical discontinuity.

Vi Benzene / C6 vapour is heavier than air and it is quite possible that
towards the end of the discharge operation that volatile vapour had
accumulated around the vessel. A VRL was in use, returning cargo
vapour under pressure, to the vessel from the shore tanks. One of the
seamen who had been on deck duty and was Killed in the accident, had
been wearing a gas-vapour mask, commonly used on chemical tankers.
This may indicate the presence of gas vapour around the deck area or
that an access to a cargo tank was being opened for operational reasons.
Cargo tank 6P was stripping and the crew were in the process of
preparing the fresh water hose for line flushing. The good weather
conditions prevailing at the time would have contributed to any
accumulation of gas vapour around the vessel.

vii No mention has been made within the terminal personnel statements
with respect to any cathodic protection fitted to the jetty; if fitted,
cathodic protection is another source of difference in electrical potential
between vessel and terminal jetty.

410  The analysis of the ""bonding cable; examination of the bonding cable by
investigators determined that it was partly corroded internally and not well
maintained, this corrosion would have affected its electrical continuity, even
if it had been connected between the terminal and the vessel correctly. The
examination of the bonding cable also determined that it had suffered heat
damage as a result of the fire, due to the transmission of heat along a length
of the cable from the metal clamp, which was usually used to connect the
cable to the vessel on the terminal berth.

411 Industry guidelines; there were differing statements from the crew with
respect to the bonding cable, some believed (in accordance with the ICS and
ISGOTT guidelines) that such cables were no longer required and should not
be used. The terminal personnel believe it should have been used, but were
unsure who (if anyone) connected the cable. This is reflective of the general
confusion surrounding the use of bonding cables, particularly when the
national or local regulations are not in line with the current industry
guidelines. Vessels travelling between locations and countries are often
subject to national or local policy, rather than international regulations,
which should be in accordance with the latest recommended and current
industry best practice.

4.12  The analysis of the damage; the series of photographs attached to the report
are a selection of the many available and only indicative of the massive
damage caused to the vessel following the series of violent explosions. From
the damaged caused it has been determined that a series of explosions took
place inside the cargo tanks. It has not been possible to determine the exact
source of the initial explosion.
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4.13 Further investigative work is still required to establish if there was a
problem with one of the deepwell cargo pumps. There was some evidence to
suggest that this may have been the case, however the overwhelming
evidence within the witness statements, with respect to the location of the
initial explosion and fire is not consistent with the theory that a cargo pump
problem caused the initial explosion.
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5 CONCLUSIONS

5.1 Probable causes; the most probable cause of the initial explosion was due to
a static or electrical discharge of sufficient strength to create an ignition
source within a volatile environment which had developed on board the
vessel. Igniting an air / Benzene and / or C6 vapour mixture, which being
heavier than air, had accumulated within the vicinity of the vessel. While the
majority of the cargo had been discharged, the vessel's tanks were full of
Benzene and C6 vapour, which had been returned to the vessel from the
shore reception tanks throughout the discharge operation.

5.2 The sequence and accumulation of factors; the factors outlined within this
report probably led to the initial explosion, taken in isolation each may not
have been so catastrophic, however together they led to the tragic incident
and loss of life.

5.3 The best practice industry guidance; the guidance issued by ICS and
ISGOTT with respect to the recommended precautions concerning electrical
continuity, the use of bonding cables and / or electrical insulation (including,
insulation flanges) between the jetty and the vessel was disregarded by the
terminal operator.

5.4 The vessels crew did not check and confirm with the terminal that the
bonding cable was in good condition and correctly connected in order to
ensure the safety of the vessel. While there was a clear terminal
responsibility, with respect to the application of national and local
requirements, the Master, Officers and Crew had a duty to ensure the safety
of the vessel and those on board.
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6 RECOMMENDATIONS

6.1 The ""Panam Serena’ due to her size was not required to be fitted with a
nitrogen inert gas system, such systems are not mandatory on Chemical
tankers of this tonnage. However the owners / managers, following this
incident have fitted nitrogen inert gas systems to all subsequent vessels of
this size and class. There is an obvious cost implication with respect to this
action, which the owners have decided to accept in order to enhance safety.
The responsible and expert industry bodies are expected to submit their
views and proposals to IMO, on the requirements for all chemical tankers to
be fitted with Nitrogen inert gas systems.

6.2 There is a clear need for agreement on International Standards to be
adopted with respect to the precautions required to minimize the risks
associated with static, electrical charge generation and discharge. The safety
precautions applicable with respect to shipping as an international industry
should not be subject to differing national and local regulations, with respect
to such a fundamental safety matter.

6.3 While respecting the jurisdiction and national responsibility of all States,
there is a demonstrable need for coastal states to recognise the importance of
good cooperation with, responsible Flag States in the case of a ship casualty.
This will facilitate the safety investigation process, rather than hinder.
Immediately entering into criminal proceedings, with resultant restrictions
and legal implications can hinder the objectives of improved safety at sea.
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APPENDIX |

Photographs of the "Panam Serena™ on fire following the series of explosions on the 01
January 2004 and the subsequent, catastrophic damage to the vessel:-
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APPENDIX 11

MarFlex deep-well pump diagram:-

INERT GAS / AR CUTLET
UNDER PRESSURE STRIPPING TARCO PIPE
FLEXIILE HOSE -
Bt -
™
MAIN CARGO PIPE I STRIFFING CARGO PIPE
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APPENDIX 1
ISM Procedures (11.5.3) Electrical Continuity - Bonding and Earthing:-

11.5.3 ELECTRICAL CONTINUITY - BONDING AND EARTHING

1.  Cargoes with low electrical conductivity may be electrostatic charged by the pipe
line flow. When the charged liquid flows through non-conducting flexible
ship/shore connections, a part of the charge may be picked up by intermediate
metal flanges and other metal parts, which are in contact with the liquid inside the

hose.

2.  Inorder to prevent the accumulation of dangerous electrical charging, all metal
flanges and other metal parts must be bonded efficiently so that there is always an

adequate and continuous earthing. Generally the bonding of the metal
reinforcement in the hose to the flanges provides an electrical integrity to earth via
the ship manifold and hull.

3. When there is an insulating flange at the shore manifold, intermediate flanges in

the ship/shore hose will still be earthed by the electrical integrity to earth via the
ship manifolds and hull.

THE BAHAMAS MARITIME AUTHORITY 24



“Panam Serena”

APPENDIX IV

Safety Data Sheets (copy of actual SDS) for Benzene:-

2. JAN. 2004 14:08 ARNED AGENCIBS___ _ _ ° N0.0037 P |
TO: COPENHAGENTANKERS DKRNED _

TELEFAX A AGENCIES BV | TELEFAX

P.0.Box 5 To Faxmmber : %\“&\\k\“
3130 Aa Vliagardingen Vh
Galgkade 3 Massrs : %&\nk&\? § .

3133 KN Viaardingen
Phona :(010)4344 799

Fax :(010)4354 323 Attantion : §§ \\

Taleax :21221
WWW ‘Www.arned-agencias.nl
Email :agency@arnaed-agencies.nl vata :80/2/ \&

This meassage consists of / 2 pages, incl. lsadshaaet

[‘.l...l.l..n.‘l

mL. aﬁkv\«\&t_. g“t

Ly
.

\\NE»&& MSPS &\M\%\sﬁ\

\\\@& \ww\x\%\
Nw\t\\ Wos.

All aur activities are carried out on the basis of the conditions applying i i
. ying in the relevant industry with respsct to the activities T
Mm:nnz Conditions and Rules for Dutch a:._n!.o.SB and Agents deposited on 1 Dacember 1992 at the ﬂon_us of the o_nEM»o MMM.H»_M e
otterdam and the Chamber of Commarce in Rotterdam shali apply to the activitles referred ' in Article 1 of those eonditions.
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ExxonMobil Chemical
SAFETY DATA SHEET
PRODUCT MAME: BENZENE PAGE 1
SDS NUMBER: HDHE-G-00001
RRVISION: 16 May 2003

1 IDENTIFICATION OF THE SUBSTANCE AND OF THE COMPANY

IDENTIFICATION OF THE SUBSTANCEH: BENZENE
CHEMICAL PAMILY: Aromatic Bydrooarbon

The main end use of this product is: Chemical Feedstock. You may concact
the local ExxonMedil affiliate for details on the end-use you are
considaring.

PRODUCT DESCRIVTION:
Clear colorless liguid with characteristic aromatic odor,

SUFPLIER: ExxonMobil Chemical Holland BV
GRAAF ENGELRERTLAAN 75
4837 DS 3REDA (NZDERLAND)
Telephone: +31(0) 76 5252600
Facslmile: +31(0) 76 5292700

Thie SDE has been primted in cthe English language and meets the EU Safety Data
Sheev yequirements for this product. No country ppecific information is
included.

2 COMPOSITION/INFORMATION ON INGREDIENTS

BINECS WUMBER: 200-753-7 CAS NUMBER: 71-43-2
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ExxonMobil Chemical
SAFETY DATA SHEET
PRODUCT NAME: BEN2ENE PAGE 2
SDS NUMBER: HDEE-G-00001
REVISION: 1€ May 2003

3 HAZARDS IDENTIFICATION

This product is claseified as dangerous, accorxding ro Dixective
1995/45/2C ox 67/548/EEC (see Section 15)

CLASSIFICATION/SYMBOL: TOXIC/T, CMR: Cl
CLASSIFICATION/SYMBOL: NIGHLY FLNMAABLE/F
RiLl, R4S, R&8/23/24/25

HEALTH HAZARDS
May cause cancer
Toxic : danger of geyious damage tc nealth by prolonged expozure through
inhalation, in contact with ekin and if swallowed.

PHYSICAL ARD CHEMTCAL HAZARDS / FIRE AND EXPLOSION HAZARDS
© Extxeme hazard. Leaks of gas or apills of ligquid can readily Zorm
flammable mixtureo at temperatures art or above che flagh point.
¢ Static Disgharge. Product can aceumulate static chaxges which can
caugse an incendiary electrical diecharge.

4 FIRST AID MEASURES

INHALATION:
¢ Using proper rasgpiratory protection, immediately remove the affected
victim from exposure. Administox arcificial raspiyation if breathing
is scopped. Keep at rest, Call for prompt medical arccentien.
SXTN CONTACT!
e Flush with large amounts of water; use =zoap if available.
o Remove grogoly contaminated clething, including shoes, and launder
before rause,
ZYZ CONTACT:
o Flush eyes with large amounts of water until irxiraticn subsides. If
irritation persievs, get medical attenmtion.
INGEITION: .
o If swallowed, PO NOT induce vomiting. Keep at rest. GCet prompt
medical attention.

PRINT DATE: 18 Soptember 2003 Cont,
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“Panam Serena”

ExxonMobil Chemical
SAFETY DATA SHEET

TRODUCT RAME: BENZENE FAGE 3

SDS NUMBER: HDHE-G-00001
REVISION: 16 May 2003

§ FIRE-FIGHTING MEASURES

PIRE FIGHTING PROCEDURES:

o Use water spray to cool fire exposed surfaces and to protact
pergonnel. Shut off "fuel" ce fira. Xf a leak or epill has noc
ignited, use wacer ppray to disperse the vapors and co protect men
attempting to atop a leak.

o Either allow fire £o burn under contzolled conditiona or extinguish
with foam or dry chemicsl. Try to cover liguid spills wicth foam.

SPECTIAL PIRE PRECAUTIONS:
o Bacause of the chemical nature of this product, complece combustion
rarely occurs. In & fire, large amounts of soot and incomplately
combusted material will be produced. In case of exposure to amoke o
combustion produsts, proper breathing equipment is recommended.

BAZARDOUS COMBUSTION PRODUCTI:
No unusual

6 ACCIDENTAL RELEASE MEASURES

LAND SPILL:

o Eliminate sources of ignition. Waxn occupants ¢f downwind areas of
fire and explosion hazaxd. Pxevent liquid from entering sewers,
watercourses, ox low areas.

o tontain spilled liquid with sand or earth.

© Recover by pumding (use an explosion proct or hand pump) ox with a
guivable absorbent. Xf liquid is too viscous for pumping, scrape Up
with shovels or paila and place in suitable containexs for recycle ox
disposal.

o Consult an expert on disposal of recovered matexial and ensure

. eonformity cto logal disposal regulations.

o Ses Section 4 "FIRST ALD MEASURES" as well as Section 10 “STABILITY AND
REACTIVITY".

WATER SPILL:
o Eliminate gources of ignitiom. Wazn occupants and shipping in Jownwind
areas of fizre and explosion hazard and reguest them to Btay clear.
o Noevify port or relevant authority and kesp public away. Shue off souxce
if poszmible to do so without hazard. Confine if possible.

PRINT DATE: 18 Seplember 2003 Cont,
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ExxonMobil Chemical
SAFETY DATA SHEET
PRODUCT WAME;: BENZENE PAGE 4
SDS NUMBER: HDEE-@-00001
REVISION: 16 May 2003

© Remave from surface by ekimming or with suicable absorbents. I1f allowsd
By leocal authorities and ¢nvizonmental sgencies pinking and/or suitsble
dispexsunts may be ueed im nen-confined waters,

© Comsult an expert oa dispgegal of anmy recovered matexial ard ensure
confoxmity to local dispesal ¥egulations.

© See alge Section 4 "FIRST AID MEASURES' and Section 10 "STABILITY AND
REACTIVITY",

7 HANDLING AND STORAGE

STORAGE TEMPERATURE (PegC) : Ambient
TRANSPORT TEMPERATURE (DegC) : JAmbienc
LORDING/UMLOADING TEMPERATURE (DegC) : Ambient
VISCOSITY (eSt) : 0.80
STORAGE/TRANSPORY PRESIURE (kPa) : Atmoopheric
ELECTROSTATIC ACCUMULATION EAZARD? Yes, use proper grounding procedurs

USUAL SHIPPING COMNTAINERS:
Tankera, barges, tank trucks/cars, rall cars

MATERIALS AND COATINGS SUITABLE:
All cypes of mreel
Inorganic Zine Ceatings
Epaxy Phenolica
Polypropylene
Fluorinated Silicone,
Nylon 66

MATERTIALS AND CCATINGS UNSUTTABLE:
BYC
Epoxy resip-aluminum combinatisng
Matural and Syncthetic Rubbers
Polyathylans ¢

Compatibility wich Plastic Materials can vary; we thersfore racommead
that compatibilicy is tegted prior to use.

ETORAGE / FANDLING, GENERAL NOTES
© Keep container closed. Handle containers with care. Open glowly in oxder
to control pegsible pressure xeleass. Store in a csol, well-ventilated
place away from incompatible materials.
© DO WOT handle, store or open near an open flame, Gources of heat o

PRINT DATE: 18 Seplember 2003 Cont.
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“Panam Serena”

ExxonMobil Chemical
SAFETY DATA SHEET
PRODUCT MAME: BENZENE PAGE §
SDS MUMBER: HDEE-G-00001
REVISION: 16 May 2003

sources of ignition. Proteot material from direct sunlighe.
o Macerial will accumulate static charaes which may cause an elegtrical
spark (ignicion source). Use proper bonding and/oxr grounding procedures.
© DO NOT pressurize, cut, hest, or weld containeya, Empty product
¢ontainers may contain product xesidue. DO NOT yeuse empty containers
withour commercisl cleaning or reconditioning.

8 EXPOSURE CONTROLS/PERSONAL PROTECTION

ENGINEERING CONTROL MEASURES / VENTILATION
The use of local exhaust vantilation is rmcommended to control process
emissionn near the eocurce. Laboxacory samples should be handlad in a lab
hood. Provide mechanical ventilacion of confined spaces. Use
explosion-proof vencilatien eguipment,

OCCUPATIONAL EXPOSURE LIMITS

This produce consists of a single subacance with the follewing recognised
or recommended OEL value(s):

Benzene;
TWaA: 0.5 ppm (1.6 mg/m3) (SKIN), ACGIE (2003).
With the Directive 97/42/EC of 27 June 1997 {OJ L 179 of 8 July 1957),
the Burcpean Union has set the Occupaticonal Expesure limit of Benzene
ar 1 ppm (3.25 mg/ m3) to be enforced by Member Scared no latex cthan
27 June 2003, A transition period of 3 yecars is granced with limic
value of 3 ppm (9,75 mg/m3) (skin).

Monitorisg Equipmant
Users may gather monictoring metheds and related information by contacting
the following authoriries:

o ACGIH (American Conference of Governmental Industry Hygienists)

PERSOMAL, PROTECTION

GENERAL ADVICE
The uae and choice of Pexecnal Protastion equipment is related ko the
hazard of the product, the werkplace, and the way the product ic handled.
In general, we xecommend a8 a minimum safety precaution that safecy
glagees with side~shields and workclothes protecting avms, legs and body
be used. 1In addicion, any peyson visicing an area where this product is

PRINT DATE: 18 September 2003 Cont.
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ExxonMobil Cbemical
SAFETY DATA SHEET

PRODUCT MAME: BERZENE PRGE &
SDS NUMBER: HDHE-G-00001
REVISION: 16 May 2003

handled or processed sheuld at loast weaw safoty glasses wich
side-ghields.

JPECIAL ADVICE
Bared on and limiced to ExxonMe®il Chemical’s expexience of this product
as such, the following epecial advice is beliesved to provide matisfactory
protection for the industrial user or handler.

RESPIRATORY PROTECTION
Wheze concentyations in air may exceed the limits given in chis section,
it is recommeadad te use a half face filter mask or air supplied breathing
dppazatug to protect from overexposure by inhalation. Suitable filter
material depende on the amount and type of chemicals being handled in the
workplace, but filter material of type "A" oz similasx may be congidered
for usa.

HAND PROTECTION
Waen handling this product, it is recommended to wear chemical resistanc
gauntlets. The choics of suitable protective gloves depends on work
conditions and what chemicals ar¢ handled, but we have positive experience
with gloves made of Viton (IM) or FVA. Note that =VA degrades when in
contact with water. Gloves ghould be replaced immediately if gign of
degradacion is obsexved.

BYE PROTECTION
| ¥When handling this product, it iz recommended to wear splash resistant

| goggles,

SKIN/BODY PROTECTION
Whea handling this product, it is recommended to wear a chemical registant
Jacket

ERVIRORMENTAL EXPOSURE CONTROLY
See Seatiom 12,

9 PHYSICAL AND CHEMICAL PROPERTIES

These are indigative values only. Please refer also to che product
specification sheat,

5.1 Ganaral Information

PHYSICAL STATE: Liquid
FRINT DATE: 18 September 2003 Conl.
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ExxorMobil Chemical
SAFETY DATA SHEET
PRODUCT NAME: EENZENE PAGE 7
SDS WUMBER: EDHE-G-00001
REVISION: 16 May 2003
FORM/COLOUN ¢ Clear colorlesa liquid.
ODOR : Characteristic aromatic cdor.
FREEZ. /MELT/ POINT: 5.5 DegC ASTM D852
BOILING POINT RANGE: B0 DegC ASTM DESO
VAPOR PRESSURE (50 Degl): 37 kPa Exxon Cope
DENSITY g/cm3
SPECIFIC GRAVITY (15.5 / 15,5): 0.85 ASTM D4052
VAPOR DEM3ITY (101.3 kPa/air=l): 2.70
VISCOSITY (40 DegC): < 0.70 mPa.s BSTM Dé4s

EVAPORATION RATE (n-Bu Acetates 1):

9.2 Health, Safery & EZnvirommeptal Informaticn
PLASHPOINT (TCC ASTM DSE): -11 Degt
AUTOIGNITION TEMPERATURE: 861 DegC
EXPLOSIVE LIMITS (in air):

between 2.3 and 7.1 Volt
SOLUBILITY IN WATER (25 DeqC): 0.168 Wtk
9.3 Other Information

MOLECULAR WEIGHT: 78

COEFF. OF THERMAL BXPANSION (Lig.): Degl
I8 MATERIAL HYGROSCOPIC: Ne

10 STABILITY AND REACTIVITY

HAZARDOUS POLYMERIZATION? No
CONDITIONS T0 AVOID POLYMERTIZATION:
Yot Applicable.

STABILITY: Scable
CONDIYIONS TC AVOID INSTABILITY:
Net Applicable.

MATERIALS AND CONDITIONS TO AVOID (INCOMPATIBILITY) :
This product 45 intended for industrial use. Exposure to heat, air,
oxidising agents and othexr chemicale not part of an indusexial process
should be avoidad.

PRINT DATE: 18 September 2003 Cont.
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' ExxoaMobil Chemical
SAFETY DATA SHEET

PRODUCT MAME: EENZENE FAGE 8
DS NUMEER: EDHE-G-00001
REVISION: 16 May 2003

HAZARDOUS DECOMPOSITION PRUODUCTS:
None

11 TOXICOLOGICAL INFORMATION

ACUTE:
INHALRTION:

Vspor concentraticne above recommended exposure levels are irrirating

to the eyes and the respiratory tract, snd may lead to eantral nexveus

syotem effects (drowainess, dizzingss, nausea, headaches, convulaions,
paralysis and loss of consciousness),

o If the expogure is overvhelming death dua to regpiratory collapse czn
occuy almogt immediately or may be delayed several hours to savexral
dayw.

© May cause bload and hemopoeric system dimcrder (e.g. cyanosis) and/or
damage.

SXIN CONTACT:
| © Ocaasional brief contact with the liquid will not resule in
| eignificant skin digcomfort unless evaporaction is impaded.

Frequent or prolomged contact moy defat and dxy cthe skin, leading to

irritation and dermacitis,

¢ Skin absoxption of benzane can occur and damaged okin way facilirare
the abgorption of benzens. Exposure undexr these circumstances
could gontribute ©o any obaecxved syatemic toxioity produced by
inhaling bamazsnc.

EYE CONTACT:
| May cause irritation with prolenged contact.
INGESTION:

© Small amounts of liquid aspirated into the regpiratory syatem during
ingestion oxr from vomiting may cause bronchoppeumonis or pulmonary
edema.

6 Minimal voxicity.

CHRONYC:

Ruman Lealth ztudies (epidemiological) indicare that prolenged and/or
cepeated overexposures of henzene may cause damage to cthe blood producing
system (parcicularly the bene marrow) and sericus tloed disorders
including leukemia, Animal cesto indicate thar benzene does not cause
malformations but may be toxic to the eabxys/fetus. The relationship of
the results to humans has not been eatablighed.

PRINT DATE: 18 Septembor 2003 Conl.
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. ExxonMobil Chemical
SAFETY DATA SHEET
———SRecneT wuet. omezmum ——PAIE S
803 NOMBER: MDHE-G~00001
REVISION: 16 May 2003

The International Agency for Research on Cancer (IARC) has evaluated
benzene and found it o be a human carcinogen.

The National Toxicology Pxogram (NTP) has evaluarad benzene and found it
%0 ke a human ¢axrcinogen.

In the EU, beénzene is classified as a carcinagen, categoxry 1,

Rdditicnal information is available on special request

12 ECOLOGICAL INFORMATION

ENVIRONMENTAL MOBILITY

This producc ie highly wolatile and will rapidly evaporate to the air if
releazed into the water.

ENVIRONMENTAL DEGRADABILITY
Based upon data for a gimilar component or preparation, ox secimated dava.
This product ig expected to biodegrade xapidly and be “xeadily"
biodegradable according to OECD guidelines.
Thie oubgtance ie expected to bo removed in o wastewater treatment
facilicy.

This product can degrade rapidly in aip.

ECOTOXICITY AND BIOACCUMULATION
Expectad to be harmful to aquatic organisms.
Long cterm adverse effects to aquatic organiems axe not expected.
Low potential to bioaccumulate (BCPe100)

~ (SELENASTRUM CAPRICORNUTOM) :

RCS0 29.00 mg/1l ( 72 EOURS) (measured) (Actual Cemcentration)
FLOW THROUGH

13 DISPOSAL CONSIDERATIONS

PRINT DATE: 18 Soptember 2003 Cont,

THE BAHAMAS MARITIME AUTHORITY 34



“Panam Serena”

ExxonMobil Chemical
SAFETY DATA SHEET
PRODUCT NAMR: BENZENE PAGRE 10
EDS WUMBER: UOHE«G«00001
REVISION: 16 May 2003

| The waste category of this product im <07 02 XX’ .

The user must be aware

that cthe conditions of uge may affect the wagste clasgifieation ufter use.

Pleaoe refer to Directive 2001/118/2C for waste

nomenclatura.

This product is ashless aad gan be burped directly in appropriace

equipment.,

This product is puitadle for recovery following apprepriate reqovery

routaes or mechods,

14 TRANSPORT INFORMATION

LAND (railrcad/romd - RID/ADR)
CLaAsSs: 3
CLASSIFICATTON CODE: F1
HAZARD XD NUMBER: 33
TRANSPORT DOCUMENT NAME:

| UN 1114, BENZENE, 3, BG II
EMERGENCY ACTION CODE: 3WE
TREMCARD PROUUCT MAME:

CEFIC TC Reference: 3081114

PG: 1I

INLAMD WATERWAYS (ADN/ADNR)

UN NUMRER: 1114

LABELS: 3

ExxonMobil TC Reference: 3081214

| CLASS: 32 DN NUMBER: 1114
TRANIPORT DOCUMENT NAME

| UN 1114, BENZENEZ, 3, PG IX, MP=geC

SEA (TMDG)
CLAgs: 23 PG: IX TN NUMBER: 1114

| MARINE POLLUTANT: MO kMS NUMBER: FP-E, §-D
RISK LABEL: 3 SUBSINTIARY RISK:

TRANSFORT DOCUMENT NAME
| BENZENE, 3, UN 1114, PG II, (-11 DegC c.c.)

AIR (ICAD/IATA)

CLASE: 21 FG: IIX

FROVER SHIPPING WAME:
BEMZENZ

PRINT DATE: 18 Seplember 2003
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ExxonMobil Chemical
SAFETY DATA SHEET
PRODUCT NAME: BENZENE PAGE 11
ED5 NUMBER: HDHE-G-00001
REVISION: 16 May 2003

15 REGULATORY INFORMATION

CLASSIFPICATION AND LABELLING ACCOKDING TO XC DIRECTIVES
CLASSIFICATION/SYMBOL: TOXIC/T, CMR: Ci
CLASEIPICATION/SYMBOL) HIGHLY FLAMMABLE/F
GOVERNING DIRECTIVE:

Dangexrous Substances Dirxective 67/848/EC, as modified,

LABEL NAME:
BENZENE

NATURE OF SPECIAL RISK
R4S May cause cancer
R11 Highly flammable
R48/23/24/28

Toxic : danger of sericus damage to bealth by prolonged exposure through
inhalstion, in contact with skin and if swallowed.

SAFETY ADVIQE
808 Keep container in a well ventilated place
s18 Keep away from sources of ignition-No Smoking
833 Take precautionary measures zgainst scatic discharges
843 In case of fire use sand, earch, chemical pewder or foam
£45

In case of accident or if you feel unwell, seek medical advice immediately
( Show the label where possible)
583 Avoid exposure - Obtain epecial inctructions before ume

Pleape refer to section 16 for the text of all the "R' phrases mentioned in
thias document

16 OTHER INFORMATION

Library of Riek phrases listed in this document,
R1l Highly flammable
ReS May caueQ cancer
R48/23/24/26Toxic : danger of sericus damage to health by
prolonged exposure chxough inhalation, in contact
with skin and if swallowgd.

PRINT DATE: 18 Septamber 2003 Cont.
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ExxonMabil Chemical
SAFETY DATA SHEET
PRODUCT NAME: SENZENR PAGE 12
SDS NUMBER; HDOHE-G~00001
REVISXON: 16 May 2003

REVISION SIDOMARY:

Since 8 May 2003, chis 5DS has bheen rovised in Section(s);
8, 11, 13, 14, 1§

In thope mecticns, vertical kars will indicate in the mazgin tha text thac
hap bean changed. If a section is listed, but does noc show a vertical
bar, ir indicatas that text has been yemoved.

Thi= information relates only to the specific matezial dasignated and may not
be valid for zuch material used in combination with any ocher materials or in
any procesg. The infoymation and recommendations contained Bermin aze te the
best of BxxonMobil’'s knowledge and belief accurate end reliable as of the date
indicaced. However, no xepresentation, warranty oy guarantes i made with
regaxds to accuracy, reliabilicy or completeness. Condiriens of use of the
material are under the contxol of the user; therefore, it is the user’s
responeibility to satisfy himself as to che suitability and completenese of
such infozxmation for hls own particular use.

PRINT DATE: 18 September 2003
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APPENDIX V

Safety Data Sheets (copy of actual SDS provided) for C6:-

Agence de Dunkerque pate: 2/01/2003

Route des Salines, Appontement charbonnier

GRANDE SYNTHE

Posta! address : B.P. 1033 - 59375 DUNKERQUE Cedex ]

PHONE: + 33 328267900 FAX:4+33328633319 TLX:132047F
EMAIL : trampdkk(@sea-invest-France.com

A : COPENHAGEN TANKERS ATT. JEANETTE JENSEN

M/T PANAM SERENA — C6 DUNKERQUE / PUERTO TORRES

pleasc find attached SDS for C6

best regards

J-Louis Malésicux

Dircct line+333 2826 79 10
Mobile +33 680570684
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SAFETY DATA SHEET.

Product:

Product Code 01262

COUPE C6 Page: 1/3

Version4 Date: 20/ 0s/ 1695

01 - MENTIFICATION OF THE SUBSTANCE/PREPARATION AND THE COMPANY/UNDERTAKING

PRODUCT NAME
PRODVCT CODE
SUPPLIER

Emerpancy (Gicpone ymow

CQUPFECS
01282

2 - COMPOSITION/ NFORMATION ON INGREDIENTS

CHEMICAL NAME OF THE SUBSTANCE

GENERIC NAME
CAS
EINECS

Chua

. Bazyene - 10 % (appmoximaly)

- Alkanes .W:mswmn
" Al

48953-25+)

173-266-0

03 - HAZARDS IDENTIFICATION

MOST IMPORTANT HAZARDS
HEALTH EFFECTS

PHYSICAL AND CHEMICAL HAZARDS

SPECIFIC HAZARDS / EEC

WWAW:MARMWWCAWY
May CiSE A,

sapmful if iwallowod,

Flammable lquid,

Themal decompesiion gives ; Qrgase denvaives

HIGHLY FLAVIMABLE

Toxic

May causp eancer,

asredul If ywallowed,

04 » FTRST AID MEASURES

GENERAL ADVICE
INHALA TION

SKIN CONTACT

THE BAHAMAS MARITIME AUTHORITY

Take off tryneSanly 31 suntamisgied cothing.

Move to {resh ar,

Qxypen o annifisial resgination neded,

Howpstaikes Lerroentizaly .

Wash itmediziely 3nd huriaily with 5059 ani waser.
11 sigaificant anmisee ©

Hespitalize immeds3lely,
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Product:
Product Cods :01262

Page:1/8
Daz: 20/ 091 1995

COUPE Cé

Versica:d.

EYE SONTACT

INGESTION

PROTESTION OF FIRST-AIDGRS

w»wwmmmm with walzr.
Ilwm.wlqw.

De m¢ Ladues vomning.

Hopalaiizs mmedisizly.
hwdlmmﬁwmhﬂaiﬂﬂ'w

9% - FIRE-FIGHTING MEASURES
SUITABLE EXTINGUISHING MEDIA

EXTINGUISHING MEDIA WHICH ARE
NOT SUTTABLE
SPECTFIC HAZARDS

SPECTRIC METHODS

SPECIAL PROTECTIVE EQUIPMENT
FOR FIREMCHTERS

Fozen
Cartont Jtoxide (COT)

Waget apray

Higt volusmy waer )<t

Fiessrabie Uguid.

Thermal denomporiton ghves | Onztic Senvalives
Mhndmleudrmn&unadm:nn.

Caol caapers / tanka With waiss sy

Use antingark 10sit.
msmuwuwm-oa on smoke.

Wear sif-cosmuned bresghing uppimmd 204 protgerive Suil

06 - ACCIDENTAL RELEASE MEASURES

PERSONAL PROTECTION

ENYIRONMENTAL PROTECTION

" METHODS FOR CLEANING UP
Revuvery

Diapnsd

memmm-quwa-umnmmoaw
mu‘hu:ﬁmﬂulma‘u&h-m ot smoke,
Mmmhmwmwﬂnﬂw\mmmmmmﬁumn
D0 not releed 1520 (e eaviroarent,

Do aar let product whasr iead drains.

Cosmin by damffig.

m?smwmm:u.
mumwwmmmmummm--éwm
mmwm-ummu muycmmwrm

Dusmuy the product by locinertion,

————————(——— —

o7 - ANDLING AND STORAGE

HANDLING
Technhoa memeredPrECHIons

THE BAHAMAS MARITIME AUTHORITY

Starate and handling 1 appleeadle o peod

TOXIC, FLAMMABLE, WITH VAPOURS EXPLOSIVE IN AIR
Pruvide sppropnee cihaun aul wentilstiyn s machinery.

Provele shuweny, cye-bahd
Provide self<ontsined o g 4

vy (Pt SURLY Fee)
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Product: "COUPE Cé Page: 3/ 8
-7
Producs Codz (01262 Version:d. Date 1 20/09/ 1953
Salti heaudling diviee Kewp well away from ke flames.
Use procuct only @ 3 slowed Sy5em,

Do a0t use air fur s fer and cocition of the bgwd,
Use 2 stow sposd af ¢imleecn (e alccinsity Apel.
STORAGE : .
Tecokal 0 Storape cond! mmmcmmaa.mupa
Srote m well mauismd e
Siove protested drum mantury 38 el
Kewp ol semmperatures below 13'C
Katwp 2wy from sourses of iguit.
Provide 3 comi-cank 10 3 bundesd 302
mwmimuemmmnmmﬂnm
Incempadibla aoduen Dibormns - 8 e rids - P i acd - (ogine peatafiuonde
Sitver perchlarats - Oeypen (lquid)
Orzing 3gsats
Hicges
Sirceg xcids

PACKAGING MATERIALS
Resowmammoed Qatinsry slen!

08 . EXPOSURE CONTROLS / PERSONAL PROTECTION

PROTECTIVE PROVISIONS ‘ Provids sulficem s exchonge aadior eukasst o work Fes.
CONTAOL PARAMETERS =
Expearn Umio Besxane

FRANCE (903 : VME= § il = 12 eagim?
USAACGIN 1994 ; TLV.TWA « 18 mim?

n-Hetioe

ERANCE 1993 : VME = 30 mUiny? « 176 mp/m?

. USA-ACGIH 1994 : TLV-TWA 3 J0 mifm! ¥ |76 mp'm*
PERSONAL PROTECTION EQUIPMENT -

Rasplessary protetion Wear @fomziocd Seeniity g0t

Hasd protectiea Glover

Eye protestion Sefery ylsuey

Speifie hyglene MeEIds hnum-mamwmm-muw«wammmmgw.

19 - PHYSICAL AND CHEMICAL PROPERTIES

PHYSICAL STATE (30°0) lquid

COLOUR walooness

WOHUR sgnmulic

BULLING POINTIRANGE 63 C Lappravimaniy)
FLASH POINT Clusa cup ¢ 20 "C.

Siamlzet - NEMUTOLI

THE BAHAMAS MARITIME AUTHORITY 41




“Panam Serena”

SAFETY DATA SHEET

Penduct:
Produs: Cods :01262

COUPE C6 Payz: 474

Versian:3. Date: 20709/ 1595

AUTDIGNITION TEMPERATURE
EXPLOSIVE LIMITS
Lawsr

Fagnat
VAPOUR FRESSURE

PARTTTION COEFFICTENT mactsnalfuater)

OTHER DATA

SE0°C

Staadard : ASTM D 2153

| A% 0 volume.

A% (= volumw

130 °C) + §20 hPa (esnmaoed)
(3740 ; X0 kP

150 *C) ; $30 WM lesdmated)
120°C) . 40 kg/m?
lesoluble 330 rpieg 132 °C)

Miszithe with most ofganis solvena.
Miscibio wid |

Oila, Fes, Wagex

Benzene :

log Pow =213
Crysaizadon : sround -5°C

Retmive vepaur dessisylair W7 (approsimately)
m:mum:mw

10 - STABILITY AND REACTIVITY
CONDITIONS TO AVOID

MATERIALS TO AVOWD

HAZARDOUS DECOSIPOSTTION PRODUCTS
EURTHER INFORMAYION

Siane protested from mowswe aud e

Keep 3t (mnperesues below 25°C.
m-mm&-mﬂﬂ-lmm&
Qmmmvmn-(hm:i\;hhmi
(hldauw'mnxihmmﬁ*mlm
mmu—w:mw

Halogens, Saong acus

Thermel desempobinan gives : Ocpams derivatives

Tha preduct it satie 3t ambicnt lemperEe

11 - TOXICOLOGICAL INFORMATION

ACUTE TOXICITY
[aholatice

THE BAHAMAS MARITIME AUTHORITY

Rokof:

FHesdache, sepnees
sunea
In case uf inhatanon o high dons |

Neursiegical disonless. Pranibly loss uf conapmemnme , Tand
Beazene | Reguited In animald
Sigacy harmiul by indalaon.
LONabaistandiicie = (95 ¢+ 12) gl
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SAFETY DATA SHEET

Product:
Product Cote 01262

Page: 3/%
Dat= : 20/ 09/ 1993

COUPE C6

Version'd.

LOCAL EFFECTS

CHRONIC TOXICITY

THE BAHAMAS MARITIME AUTHORITY

aman:

mu:aawmmmuuv«upmm
lmnn-!lﬂmﬂhlcﬂwualdmh:

Slightty harnf by ‘agestion.

Lol «11.8 - 471 345

A signifieant snAKL !

Shamnmhhu-kaﬂ«um:

cmwnmmnw

Accanding 10 8 comporilien :

Az Nigh vepouffeg (oeeamirations |

fPoesibic oot of STy SYTRal .
MMMWMW ummnuwm.nmmm
of the prowact )
Beznme ; Regoned i 2almals ©

Imisting @ tea. (RbNe)

Dmat coneact with Nl !

Tranyilory wrRskon

Sesaene : Repomed ia sploals :

mwlymnq‘umm

Tagget organs X digh vasa

mwmo'..mmuww aytaem, Penphersl ervus syliem.
GENQTOXXCITY

Hanaistc ©

muunwkvmuum-puﬂwm

CARCINCCENICITY |

Boazena

Provea susinogm in m=a

(Banzme-|nducad lrukdemis

waﬁﬂmehm

REDQQDUCTIVE TOXICITY ©

Femifiey -

Yenzane &

Mnmmbmmﬂ_mmﬂ:

Atmrss of toaic cifects oa (emiley

Foetal devstopmant ©

Bousfe:

Experental effaci oa animals
Muwuwﬂmﬁmuwmmwmuammumhmm
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SAFETY DATA SHEET

Product:
Produce Cude 01262

COUPE C6 Page: 678

Vegstonh. Dae - 20109/ 1999

12. ECOLOGICAL INFORMATION

, SUBSTANCE CONCERNED Octrrene

MOBILITY Rapid evaporation ; balflife tims (U2 @ 174 estimaies)
nmwmmmmmw.u(m

PERSISTENCE/DECRADARILITY -

fn wezer quq::m.ummu‘

la e &Mwwﬁﬂ“-mﬂ&ﬁmﬂc-ﬂ*-!‘)l

10 42ls 30 sediowents STgM adsorptioa - lox Xee = L2

BIOACCUMULATION Slighily tissccumulabla  log Paw alll

ECOTOXICTTY -

AQUATIC TOXICTTY .

Adue toxicRy P - LCS0. 06 4 > 5.9 oyl < (00 =yt
Harmdl to deghns : ECS0, 2th = 13 mp/l
uu-Mmup:lcso.unmmuwm-»w
mzlmullnmzum

TERRESTRIAL TOXICITY

Acuts weisity Mwm:wmnm.antmuw-uw

13- DISFOSAL CONSIDERATIONS

DISPOSAL OF PRODUCT mmmwwmmumdwawm&n

Dentray the produst by laceriun.

14 - TRANSPORT INFORMATION

Consult ELF ATOCHEM's safety department for any further informatien

UN Numet
ADRRID

Pracpuons

IMDG

1ATA

THE BAHAMAS MARITIME AUTHORITY

3298

Cham:)

S (leezer) 0 J°D

Labeia:d

H.L NerlD Nr: 3303294
Class - 3.1

Parkaging grovp

LN NetIMDG) 1 3295

Labeit | FLAMMASLE LIQUIDIS
Clasa )

Pasiagiag growp |

UN NeIATA ar 1D Ne . ne
Labebs - FLAMMABLE LIQUIDE
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SAFETY DATA SHEET

Product:
Product Coge 01262

COUPE C6 Page: 778
v 4 Dagg : 20 /0971995

15 - REGULATORY INFORMATION

EEC DIRECTIVE .
SAFETY DATA SKEETS n.vmnﬁcw-udbynwum&mmmwm
nccusmﬂomwo N
HAZARDOUS SUSSTANCES D, NMABRC unsnded by D. MBHEEC 1T1u AFTY
nmvwm
T 7oxIC
Rt Highly fl=smable
RS _ May canc caac.
x‘:.umlﬂhwmd.
516 . Kexp 13y from souread of igrigon « No ymoking.
m_fanpwﬁnmmm-nm
m.:«mm-wﬁwm&-mm
S5 In e d:ddalui!mfduwlﬂu&dMiMmbtmuw
waare possiblel.
Ne in ANNEX 639-325.00-5
EEC Nf (EINECS) 760
INVENTORIES TICA | Hsed
NDSL : fisied
KOREA 52122
16 - OTHER INFORMATION
RECOMMENDED USEY Sslven
Organic sysdzd
BIBLIGCRAPHY REFERENCES mmmu:mmm
AC-CHEMIE . M02S BZNTLL
FURTHER INFORMATION THIS PRODUCT MUST BE HANDLED ONLY 1Y PERSONNEL WELL INFORMED OF

SAFETY CONDITIONS
WHEN USED [N FORMULATIONS, CONTACT US FOR LABELLING,

This informatiun ppiies 1o (e PRODUCT AS SUCH 2ad confiemies (D spevificatiens of ELF ATOCHEM,
Inmdm«mhumwmmiuuxmmnmmanﬂ.
mw«-'ﬁ-ﬂuMﬂqudemxmhurmﬂngwuthq&e orrsty. Hi the

of yorma 4313 13 i POPTS.

Mﬂudmmmmmumu—nhwh-ﬁunuuwnummuamw

ﬂmdummmdqm

™ » e Ty ¥ sdcmumdmmwnmahm:lum.
uun--uuli-livdhmnndmupnummm'c-mmmd‘-«km-hmwmm;uuuthnwmwm
mm-ﬂmmmmmmh-m
Iummwmyam-‘umMmgm»pmuwmumwmmmﬂmmmmmm

THE BAHAMAS MARITIME AUTHORITY
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SAFETY DATA SHEET
Page: 8173
"M‘Co\h 01262 cf,')(;r:a-ccﬁ Dacs ; 20709/ 1995
Product 012 drsion:d,

mmmolwmvmmllnllmmomm-wulhyalmmﬁzmmmhdmn-amwsmmmm
wammwammumnﬂﬁmwn

Ead of document.
Number of pageis): 3
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