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1. SYNOPSIS.

1.1 A roll-on/ roll-off heavy lift semi-submersible dock ship the "Clipper Cheyenne"
sank while loading cargo in the semi-submersible mode, known as "float-in/
float-out" (flo-flo), mode in Foynes, Co. Limerick on the 3rd June 2002.

1.2 The vessel sank while ballasting down, it rolled to starboard, the bilge hit the
bottom and the vessel came upright and rested on the seabed alongside the
quay. Several crewmembers were thrown into the sea and port vessels rescued
them. The remaining crewmembers left the vessel by means of a ladder onto
the quay. One crewmember was hospitalised and was discharged the next day.
There were no fatalities and no serious injuries.

1.3. The "Clipper Cheyenne" was salvaged several weeks later and towed to France.
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2. FACTUAL INFORMATION 

2.1 Description of the M.V. "Clipper Cheyenne"

Name: Clipper Cheyenne
Port of Registry: Nassau, Bahamas
IMO Number: 8500599
Length overall: 104.02m
Beam: 20.02m
Depth (moulded): 8.92m
Cranes: Two x 200SWL Starboard Side
Class: Lloyds Register +100A1 LMC UMS
Owners: SNC transport Project Industriel

1 Rue de Paris 76600,
Le Havre, France

Managers: Compagnie de Management d’Orbigny
Cours de Verdun – 33000
Bordeux, France

Gross Tonnage: 5970
Net Tonnage: 2681

2.2 The "Clipper Cheyenne" is a Roll-on/Roll-off heavy lift semi submersible dock
vessel fitted with twin screws and accommodation forward. The appendix
contains a photograph showing the overall arrangement of the vessel. All vessel
certificates were reviewed and found to be in order at the time of the
incident.
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3. EVENTS PRIOR TO THE INCIDENT

3.1 The "Clipper Cheyenne" was inward from Rotterdam on the 1st of June 2002 with
a crew of fifteen. The vessel arrived in the port of Foynes, Shannon Estuary,
Ireland to load by flo-flo operation a dredger M.V. "Quetzalcotal" for
transportation to Algeciras, Spain. A photograph of this vessel is contained in
Appendix 8.1. The location of the vessel is shown on the chart extract in
Appendix 8.3. The operation of the vessel at the time of the incident involved
lowering the stern door/ ramp and placing four of the vessel’s thirteen 30 tonne
pontoon hatch covers (each of 1m depth) on the main deck/ dock bottom. The
remaining nine pontoon covers were stacked at the forward end of the main deck
in two stacks of four and five respectively. The dredger draft was stated to be
2.30m. The intention was to ballast down the "Clipper Cheyenne" to achieve a
depth over the dock bottom of 3.55m with zero trim and float the dredger in and
raise the vessel by de-ballasting to the sea-going draft. The vessel is fitted with
two 1000tonne/ hour-ballast pumps and the ballasting system comprises 600mm
diameter electronically operated valves remotely controlled from the ballast
control room located in the wheelhouse. The owner’s Superintendent was
onboard and the Master checked the plan. Final preparations for the flo-flo
operation commenced at 0700hr BST on the 3rd of June 2002 with the vessel
portside alongside No. 2 berth, the final operation being checked by the Chief
Mate and the Chief Engineer.  

3.2 Details of the ballasting sequence are given in Appendix 8.4. The ballast
sequence shows the ballasting down to the loading draft and the subsequent de-
ballasting operation during cargo loading and preparation for departure. The
sequence shows the GM during each stage. It can be seen that this varies
significantly due to rapid changes in the waterplane area.
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4. THE INCIDENT

4.1 On the 3rd of June 2002 at 0700hr local time the ships crew commenced final
preparations for flo-flo operations. At 07.35 all preparations were completed.
The Chief Officer and the Chief Engineer inspected the readiness of the vessel for
the flo-flo operations in accordance with the checklist. At 07.35 the stern ramp
was opened and the draft forward was 4.40m fwd. and 4.95m aft. The weather
report is contained in Appendix 8.5. 

4.2 At 07.45 the ramp was fully opened and pumping of ballast commenced into tank
No. 12 p/s and s/s were full. This was verified by overflow. Ballasting next
commenced on No. 16p/s and s/s. At 08.35 ballast operations were stopped and
some water was pumped out of tank No. 16 p/s and s/s to make the water level
inside the hold 0.90m for cutting holes in the hatch covers stowed on the bottom
of the hold. This was to prevent them from floating. At 09.30 holes were made
and the ballasting resumed into tanks No 16 p/s and s/s as well as into the deep
tank and fore peak. In addition, the pressure valves of No. 17 p/s and s/s were
opened and closed from time to time to maintain zero list and an acceptable trim
of the vessel. At 10.10 ballasting completed for tanks No. 16 p/s and s/s, deep
tank and forepeak as they were full, which was verified by overflowing. The
ballast pump was switched off and the valves of tanks No. 16 p/s and s/s and No.
17 p/s and s/s and forepeak and deeptank. The water level in the hold at this
time was 3.25m forward and 3.60m aft and the ship had zero list.

4.3 At 10.13 ballasting commenced into tanks No. 11 p/s and s/s. When the levels of
water inside the hold were 3.35m forward and 3.60m aft ballasting stopped to
check the condition of the vessel. The valves of tanks No. 11 p/s and s/s were
opened to reduce the vessel’s trim. At 10.25 according to reports from the Chief
Officer and Bo’ sun the water level reached 3.50m forward and 3.60 aft. The
ballast pumps were immediately switched off and the buttons for closing the
valves were pushed. This time the readings were 110 tonnes each. A few seconds
later the vessel suddenly took a list of 4 degrees to starboard and the draft
forward rapidly increased. It is understood that the cargo Superintendent was on
one of the bridge wings during this time. The Master opened the forward suction
valves of tank No. 11 p/s and s/s and the valve of the deep tank and switched on
the ballast pump for suction. The ship continued listing to starboard and going
down by the bow. The Master opened the valve of tank No. 16 s/s for suction. The
situation went beyond control and the ship continued listing and sinking by the
bow. At 10.30 the upper deck on the starboard side went into the water. The
ship’s list increased sharply to 45 degrees to starboard and the vessel commenced
sinking. The Master ordered the crew to abandon ship.
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EVENTS FOLLOWING

5. EVENTS FOLLOWING INCIDENT

5.1 As the ship sank the Master ordered the crew to abandon ship. However, the Chief
Mate was on deck and was swept into the water. The heel only stopped when the
vessel took the ground in way of the turn of bilge. Down flooding via now-
immersed vents, trunks and accesses eventually brought the heel back to some
20 degrees with the vessel on the bottom. Appendices 8.6 and 8.7 contain
photographs showing the vessel following the incident. All of the crew managed
to get off without injury and the Chief Mate was picked up quickly. He was
subsequently hospitalised for hypothermia. 

5.2 Shannon Foynes Port Company (The Port Authority) placed oil pollution booms in
place about the vessel and contained some four tonnes of HFO which emanated
from the vessel. Leakage of oil was minimal. Local divers were engaged to
commence sealing off the respective air pipes. Salvors were appointed. They
subsequently raised the vessel and it has since been towed to France.
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6. CONCLUSIONS AND FINDINGS

6.1 The vessel sank due to a progressive loss of buoyancy and inadequate righting
moment. This probably was caused by the low stability of the vessel when in the
submerged semi-submersible mode. The range of stability of the vessel at this
stage would have been very low and the righting moment small. In addition at the
deep float-in draft the down-flooding points could have been immersed at low
angles of heel. Any down flooding would have reduced the stability of the vessel
and thus lead to a progressive flooding of the vessel and consequent overturning
and subsequent sinking. The stability of the flo-flo operation was assessed by
means of GM alone. The range of stability was not assessed during the operation.
The vessel could have a positive GM but a very low range of stability and
therefore would not be able to withstand significant overturning moments.

6.2 It was fortunate that the flo-flo operation took place in shallow water as the
vessel sat on the bottom when it sank and only one crewmember was
hospitalised. If the operation had taken place in deeper water it is likely that
there would have been a more serious outcome.
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7. RECOMMENDATIONS

7.1 7.1 The Master of semi-submersible heavy lift dock ships should have documented
competence in the operation of such a vessel.

7.2 Stability criteria for flo-flo operations should be developed and adhered to.

7.3 Stability approval should cover all phases of vessel operations including
temporary phases and cargo operation.

7.4 Where possible such operations should be carried out at safe locations where the
consequences of failure are mitigated either by shallow water or the readily
availability of rescue.

7.5 Loading operations should be agreed with the Harbour Master or Competent
Authority prior to the loading of any cargo.

7.6 There should be a clear understanding of the role of the Master and the Marine
Superintendent/ outside expert during the loading process.

7.7 The design of semi-submersible vessels should be such that the development of
free-surfaces is minimized in the ballast tanks of such vessels.
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8. APPENDICES

8.1: Photograph of "Clipper Cheyenne".

8.2: Stern view of vessel.

8.3: Map of Foynes Island.

8.4: Water Specific Gravity Chart.

8.5: Met Eireann Weather Report.

8.6: Photographs of sunken vessel.
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8.1: Photograph of "Clipper Cheyenne".
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8.2: Stern view of vessel.
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8.3: Map of Foynes Island.
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8.4: Water Specific Gravity Chart.
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8.5: Met Eireann Weather Report.
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8.6: Photographs of sunken vessel.
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MCIB RESPONSE TO LETTER FROM D.H. SANDEVOIR

The MCIB notes the comments in the above but would point out that there
is apparently no evidence to support the contention in this letter.
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