Annex A

Boatyard invoices for works carried out to Purbeck Isle’s hull during 2011 maintenance period
and the out of water emergency repairs undertaken in December 2011 and February 2012





















Annex B

Self-certification declaration form



ANNEX 2

THE FISHING VESSELS (CODE OF PRACTICE FOR THE SAFETY OF SMALL FISHING
VESSELS) REGULATIONS 2001

ANNUAL SELF CERTIFICATION (Owner to verify and sign in spaces below that vessel
continues to comply with the requirements of the Code and retains a copy on board for
inspection)

Name of OWNer o ———————
Address of OWNEr e e
Name of Vessel........ocoiviiiiiiii s
RSS NO.iiiriisr s Length Overall .....ccocovnmininnnnnnnnnn o
Registered Length .......ccccvenennee. Date of Registration .........ccecevvennnnn.
Hull Identification No.................... Mode(s) of Fishing .....cccceevevvienccieen e

Port letters and number......ccoeveeviiieiieee

| HEREBY CERTIFY, in respect of the above named vessel, that:

i The safety equipment has been checked in accordance with the attached checklist;
ii. Such safety equipment carried is in accordance with the requirements of the Code;
iii. Such safety equipment has been properly maintained and serviced in accordance with

manufacturers’ recommendations;

iv. Where applicable a risk assessment” of work activities and duties has been completed in
accordance with the Merchant Shipping and Fishing Vessels (Health and Safety at Work)
Regulations 1997;

*The health and safety risk assessment is written - Yes/No (delete as appropriate)

1% Signature of OWNEr .......ocvesvnssiesseniesssssnnens D€Lt
2" Signature of OWNET ......occoveeveecveeeeseeeeeeereereneerees . DAtEL s
3'dSignatureof0wner SO STOORSIOOPPRPRURPPRUPR b 1 | {- SOOI
4“‘Signatureof0wner ORI § - ¢ - R
5“‘Signatureof0wner SR b 7 | {- SR
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Annex C

Under 15m Fishing Vessels Survey/Inspection aide-mémoire









Annex D

Checklist of equipment for decked vessels over 10m and under 12m length overall



ANNEX 1.5

CODE OF PRACTICE FOR THE SAFETY OF SMALL FISHING VESSELS:
CHECK LIST OF REQUIREMENTS

Equipment need not be MCA approved provided it is fit for its intended purpose.

DECKED Vessels 10m and above Registered Length to less than 12m Registered Length
“Decked vessel” means a vessel with a continuous watertight weather deck that extends from stem to stern and has
positive freeboard throughout, in any condition of loading the vessel.

ITEM Remarks/compliance Expiry/Service Date

Lifejackets - 1 per person

Liferaft

2 Lifebuoys (1 with 18m buoyant line attached) or

1 Lifebuoy (fitted with 18m buoyant line) +1 Buoyant Rescue
CQuoit

3 Parachute flares

2 Hand-held flares

1 Smoke Signal (buoyant or handheld)

Gas Detector

1 Fire Blanket (light duty) in galley or cooking area (if
applicable)

Smoke Alarms

1 Fire Pump + Hose or

1 Fire Bucket and lanyard + 1 Multi-purpose Fire Extinguisher
(fire rating 5A/34B) + 1 fixed Fire Extinguishing system for the
machinery space

1 Multi-purpose Fire Extinguisher for oil fires (fire rating
13A/113B)

VHF Radio - fixed (DSC) or hand held

For distress and urgency communications, it is recommended that VHF DSC is fitted. Coastguard Maritime Rescue Co-ordination
Centres maintain a listening watch only on VHF Channel 16 via loudspeaker. The primary means of distress and urgency alerting
should be via VHF DSC

Bilge Pump

Bilge Level Alarm

Navigation Lights & Sound Signals

Anchor and cable/warp

Compass

Waterproof Torch

Medical Kit

Note: The checklist represents the minimum safety equipment requirements. Owners should in
addition to the above consider carrying additional safety equipment. A radar reflector is
recommended for vessels constructed of wood or glass reinforced plastic (GRP) and vessels
with no significant steel upper works or masts, an EPIRB is also recommended. Carriage of
liferaft with release mechanism is also recommended.
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Annex E

Seago Yachting Ltd liferaft range









Annex F

Hammar website interactive training tool






Annex G

Wooden boat surveyor’s report









“Purbeck Isle” 2

HULL CONSTRUCTION OF TIMBER HULLED FISHING VESSELS

It is not known if the vessel was constructed to comply with any statutory
regulations. However it is reasonable to assume given the reputation of the
builder that at very least the Sea Fish Industry Rules for the Construction of
Wooden Fishing Vessels were applied as a code of practice.

By way of example | have applied the up-to-date version (2006) of these rules to
a hypothetical vessel of this size in order to establish the approximate
scantlings, and fastening sizes for a vessel of this type.

LOA 11.64
Beam 3.62
Draft 0.88

Scantling Numeral 37
Planking Thickness  30mm
Fastening Length 90mm

This vessel is built with “sistered” frames which are normally through-bolted
together.

It is normal practice for 2 fastenings to be fitted though every plank into every
frame. These fastenings could be galvanised steel spikes which would be fitted
into previously bored pilot holes and driven home. Alternatively copper nails
with roves on the inside of the frames are fitted as two such fastenings are
visible on the photograph (Fig 1.). The ends of the planks at the stem and the
transom might have been secured with wood screws but galvanise iron spikes are
quite common too. In all cases the heads should be sunken below the surface
and the holes in the planking stopped so as to prevent the penetration of
moisture. It is possible that both iron spikes and copper clenched fastenings are
utilised together.

The seams between the planks are caulked with either oakum or cotton. The act
of inserting the caulking tends to apply tension to the whole shell helping the
whole assembly become and remain rigid.

The deck on this vessel is built with a plywood main deck and planks fastened
over. The seams would have been caulked in a similar manner. The only
difference is that the seams would have been payed with a poured-in pitch-like

material.
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“Purbeck Iste” 4

plank had previously been fitted in this area. It is understood that it was later
identified during an out of water refit (October 2011) that this plank runs from
one frame to which it was secured across a second frame and terminated short
of a third. It is not known how the aft end of this plank was secured to the next
one. From the photographs it can be seen that this has had cotton caulked into
the seams and a flexible marine adhesive-like material applied to seal. Upon
completion the protecting planks (seen lying on the dock bottom) re fastened to
the hull. These protection planks do nothing for the strength or the integrity of
the hull. Therefore, the short plank was imparting no longitudinal strength to
the hull. A plywood patch was fitted over the short plank and the seams during
the October 2011 docking. This plank, was therefore effectively being held in
place by the plywood patch only.

CONDITION ASSESMENT OF FASTENINGS
Fastenings in timber vessels can suffer from two main classes of corrosion -
simple electrochemical corrosion and galvanic corrosion.

Simple Electrochemical Corrosion. Simple electrochemical corrosion is the

normal way in which metals combine with oxygen to reach their more stable
form as metallic oxides. In sea water, dissolved oxygen and chloride ions (from
salt) are the principal instigators. The process involves two different types of
reactions which take place at distinct locations on the metal-water interface.
An interface of metal and wet wood is the same as an interface of metal and
water. At the anodes, the free electrons are absorbed in a reaction that
consumes the oxygen which is dissolved in the surrounding water or in the water
absorbed by the surrounding wood. In open water, the sites of the anodes and
the cathodes may be microscopically small and intermixed - the metal may
appear to corrode more or less uniformly. For a fastening buried in wood
however, the area exposed to oxygen is often limited. The heads of fastenings
tend to support oxygen consuming cathode reactions and are thus protected
from wastage, while the deeper-buried shanks are where the anode reaction,
and the physical wastage takes place. For this reason, exposed or shallow buried
heads are often the least-corroded parts of hull fastenings. This is why hull
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The products of corrosion of the steel fastenings are highly alkaline. This will
dissolve the lignin (delignification) from the wood leaving stringy and pulpy
fibres around the fastening.

This phenomenon is especially prevalent in Oak and is well known to boat
builders and surveyors. If the vessel is well built with proper attention paid to
the coating of faying surfaces and general good boat building practice then the
progress of this will be slowed.

Once the timber becomes saturated the fastenings can start to corrode. With
the fastening becoming corroded, losing metal mass and as a direct consequence
losing strength and occupying less of the hole into which it was driven the
planking will become less securely attached to the frame. Add to this the loss of
strength of the timber around the fastening and the defect is exacerbated.

THE NEED FOR WITHDRAWAL OF FASTENINGS

As far as | am able to determine none of the U.K. classification societies have
hard and fast rules regarding the requirement for the removal of fastenings for
inspection. It is left up to the inspecting surveyor’s discretion to select such
fastenings. A surveyor will look for tell-tail signs that the fastenings are
deteriorating including the hull showing signs of rust running out from the
stopping over the fasteners or planks coming adrift internally from the frames.
Unfortunately the only way to determine if the deterioration described above is
occurring is to remove some sample fastenings for inspection. This clearly
becomes problematic once the shank of the fastening has lost much of its
strength. As a consequence many old wooden boats are simply re-fastened as
matter of course

Once the vessel either reaches a certain age or the tell-tail signs noted above
are observed then the surveyor would, in my opinion, request that a number of
plank end fastenings and a small random sample of plank to frame fasteners at
least be withdrawn. Many surveyors would take the view that once the vessel is
more than (say) 25 years old then every 5 years this testing ought to be
undertaken. However it is fair to say that this is often not carried out until a
significant refit is undertaken to the vessel where replacement of planking etc
would reveal such defects.
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“Purbeck Isle” 7

In this case it is very likely that no fastenings have ever been withdrawn.
Certainly no record exists of the condition of fastenings in any of the summaries
of the survey reports | have seen.

THE POTENTIAL EFFECT OF HULL SACRIFICIAL ANODES ON HULL FASTENINGS
Sacrificial anodes are fitted to vessels to protect submerged metalwork from
electrolytic corrosion. The idea is to electrically connect (bond) the anode to
submerged metalwork that is to be protected. It is clearly impossible to
electrically bond every fastening to the anodes. Therefore no proper protection
of the fastenings is offered.

From my research, anecdotally it is thought by many that it is possible to “over
anode” a wooden boat - this is not strictly true. In fact there is a problem with
fitting anodes to wooden boats but this is limited to a small area in way of the
anode itself. The problem is caused by the water in the timber close to the
anode becoming highly alkaline due to the corroding of the anode. The high
alkalinity destroys the timber here by delignification. Sacrificial anodes have no
effect upon the rest of the vessel’s planking.

THE AFFECTS OF INCREASED DECK LOAD ON RACKING STRESSES, AND THE
EFFECTS OF RACKING STRESSES ON FASTENINGS

A planked wooden vessel is subject to complex stresses. Hogging and sagging
over waves, twisting in a quartering sea and racking stresses caused by gantries
and the like applying torsion stresses are examples of this, often all happening at
once.

When the plank to frame, and frame section to frame section fastenings are in
good condition the connections are fixed in position i.e. no movement between
each component occurs.

When the fastenings begin to deteriorate the attachment of the components
loosen somewhat allowing very slight movement between them. This can
sometimes be seen quite clearly when a wooden boat is lifted out of the water
and is badly supported along its keel. The paint across the plank seams will
often show small diagonal corrugations. This is because the planks are trying to
move relative to each other. When the vessel is at sea the vessel is being
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“Purbeck Isle” 8

constantly differently supported and if the planks are moving (albeit slightly) it is
not difficult to imagine that first the stopping crumbles away and then the
caulking in the seams between the plank becomes loosened and come adrift.
Clearly this is a progressive and an accelerating deterioration of the shell. Once
caulking is “chewed up and spat out” water can get into the vessel possibly
catastrophically.

The original tension that was applied to the shell when new by the act of
caulking no longer pertains. All of the above applies to the deck.

Adding gantries, fishing gear, large deck houses all contribute to changing the
moment of inertia of the vessel. The craft will tend to roll more easily becoming
more tender which will add stress to the hull. The mass of individual
components e.g. a gantry will add load to the vessel where it is attached. This
will attempt to distort the shape of the hull and deck when the vessel is moving
at sea. In this case however the photos show that little top-hamper is fitted.
The wheelhouse has been raised up adding to the stress a little. A metal casing
is seen on the foredeck in some of the later photos which has what looks like a
line hauler attached This has a strut type davit and a fairlead arrangement
presumably for lifting the pots. This is all cantilevered to starboard imparting a
twisting motion to the fore part of the vessel when this equipment is in use.

The underwater photograph below (fig. 3) shows a tubular framework attached
to the top of the transom which it is understood is intended to carry empty
whelk pots. This is quite high and when loaded would add to the stresses on the
vessel.

It is understood that the deck of the boat was loaded with a full catch of Whelks
and several; strings of pots when she sank. According to the MAIB’s assessment
the load distributed over the entire area of the deck was between 5 to 7 tonnes.
The effect of this load is highly significant. Firstly the deck and its support
structure has to carry the load and distribute it to the hull. We do not know
what condition the beam shelf and associated knees and brackets were in. we
do know the bulwark stanchions were in a poor state. If the connections
between the structural members was failing in the same way as for the hull
fastenings then the whole boat will be racking and flexing to a much greater
extent with the load on deck. Secondly the vessel would be much lower in the
water. | estimate that the sinkage on a vessel such as this would be in the region
of 250 to 300Kg per cm. Therefore in the loaded condition she would be some
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“Purbeck Isle” 1

In trying to imagine why the lower part of the transom has come adrift |
considered that air pressure during the sinking might have been the cause. This
does not seem correct as if the vessel sank very quickly bow first and air was
pressed aft this pressure would have been relieved through the steering hatch. A
second possibility occurred to me that a significant volume of water had
accumulated below and with the vessel pitching a surge of water could have
forced the transom off the vessel. Alternatively the transom simply let go in one
piece allowing a very rapid inrush. But why did the transom not close under
pressure from the outside like a flap? | can see no broken or bent spikes in the
photos.

In any event the damage indicates to me that little or no integrity of the
fastenings associated with the transom remained and the transom was not
properly secured to the vessel.

THE USE OF TINGLES ON HULL

Tingles are normally thin metal plates fitted to wooden vessels by means of
nails. These plates are normally made out of lead or copper but other thin
materials have been used. These plates are secured by small nails inserted
around the edges of the plate (some times in the middle if the plate is large or
of a complex shape). A sealant of some kind is plastered over the vessel or the
tingle immediately before fitting in place.

The purpose is normally a temporary solution to a leak. This can be a loose
fastening, a split in a plank or a seam. Tingles are not a permanent solution to
an underlying problem and must be seen as an expedient “quick fix” to enable a
vessel to get back afloat.
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Annex H

MAIB draft safety flyer to the fishing industry



FLYER TO THE FISHING INDUSTRY

Purbeck Isle: Foundering resulting in the loss of three lives

Narrative

On 17 May 2012, the skipper of the UK registered fishing vessel Purbeck Isle and his two young
crewmen died because the vessel’s liferaft failed to float free and automatically inflate when the
11.6m wooden potting vessel sank suddenly off the coast of Portland, England.

The day before the accident, the fishermen had moved about half of the vessel’s whelk pots
from the skipper’s preferred sheltered winter grounds in Lyme Bay to deeper grounds 9 miles
south of Portland Bill. On the day of the accident, the fishermen had left Weymouth harbour

at about 0415 with the intention of relocating the remainder of their gear. When they arrived

at their winter grounds the crew hauled and stacked 5 or 6 strings of pots onto Purbeck Isle’s
deck and the skipper then headed the vessel south towards the grounds. At about 1000, shortly
after the crew had begun to re-shoot their pots 9 miles south of Portland Bill, the heavily loaded
wooden vessel suddenly foundered.

Purbeck Isle went down so quickly that the fishermen were unable to broadcast a “Mayday”,
collect their lifejackets from below deck, or manually launch the vessel’'s four man liferaft prior
to entering the water. As the vessel sank, the hydrostatic release unit (HRU) used to secure the
liferaft in its cradle on the wheelhouse roof activated as designed, but the raft failed to float free
and sank to the seabed 50m below. As Purbeck Isle was not fitted with an EPIRB or similar
emergency distress signalling device, over 7 hours elapsed before a concerned local fisherman
alerted the coastguard to the fact the vessel was overdue. By this time, all three fishermen had
most probably already succumbed to the effects of the cold choppy seas.



Safety Lessons

A liferaft is required to be stowed and secured in such a way that it will float free of a sinking
vessel and automatically inflate. Had Purbeck Isle’s liferaft floated free and inflated as the
vessel sank, it is entirely possible that three lives would have been saved.

The investigation found that although the liferaft's HRU activated as designed, Purbeck Isle’s
liferaft failed to float free and automatically inflate because it had not been correctly stowed
or secured in its cradle on the wheelhouse roof. Because the liferaft canister did not fit snugly
into its cradle, the skipper had applied additional lashings to prevent it from falling off the
wheelhouse roof in heavy seas. These additional lashings had been intertwined with the
liferaft’s main lashing rope and they prevented the raft from floating free.

However, had the liferaft floated free, it would not have automatically inflated because its
painter had not been attached to the HRU’s weak link. The liferaft had also been stowed
upside down in its cradle. This would have allowed water to build up inside its canister,
reducing its inherent buoyancy and increasing the likelihood of its inflation mechanism
suffering from corrosion and failing.

Liferafts save many lives every year, but they are often .
found to be rigged incorrectly. In order to prevent similar Lashing
failures in the future, fishing vessel owners are strongly
advised to ensure that:

1. Liferafts are stowed and secured in accordance
with the guidance provided in MGN 343 (M+F)
(www.dft.gov.uk/MCA/).

2. They follow the instructions provided by liferaft and
HRU manufacturers.

Painter
Note: CM Hammar’s website includes free interactive line
training aids and video clips that show clearly and simply
how its HRUs should be rigged and how they are designed
to work in an emergency (www.cmhammar.com). Deck

This flyer and the MAIB'’s investigation report are posted on
our website: www.maib.gov.uk

For all enquiries:

Marine Accident Investigation Branch
Mountbatten House

Grosvenor Square

Southampton

SO15 2JU

Tel: 023 8039 5500
Email: maib@dft.gsi.gov.uk May 2013
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