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Statistical evidence shows that in 53 per cent of all cases of
personal injuries arising from mooring incidents, ropes (wire
or fibre) have parted under load and personnel within ‘snap-
back zones’ have been hit. In 42 per cent of cases, ropes/wires
have not parted, but injuries have resulted from ropes
jumping/slipping off drum-ends or bitts, or personnel being
caught or ‘dragged’ by ropes, fixtures coming off mountings
and from other causes. 

Risk assessment of mooring stations
A risk assessment should be made of all mooring areas on
board, looking at each area with a view of purposely searching
for hazards that may cause injury. 

Trip hazards and other obstructions
Mooring areas naturally contain many trip and obstruction
hazards, and highlighting these is a good starting point.

� Figure 1: Obstruction / trip hazard highlighted with ‘tiger’ stripes

Snap-back zones
When ropes under stress break, or if tension is suddenly
released (for instance when a mooring line that is jammed on
a bollard under another vessel’s lines, or is otherwise
obstructed in any way, and suddenly clears under tension),
the free end tends to ‘whip’ or ‘oscillate’ violently (see incident
on p 18, under ‘Maintenance’). It is possible to estimate the
limits of these ‘snap-back’ zones and if they are highlighted on
the deck, the mooring crew can avoid standing inside or close
to these danger areas.

If the line can travel back in a
straight line then it will do,
striking anything or anybody
in its path.

If the taut line is led around 
a lead then it has the
potential to whip round in a
bigger arc, as illustrated in
the second diagram.
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� Figure 2: Method of estimating snap-back zones (from MCA Code of Safe
Working Practices for Seamen)
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� Figure 3: Typical snap-back danger zones at forward mooring station

� Figure 4: Snap-back zone marked in way of a single multi-angle roller fairlead
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Figure 7 shows mooring bitts that are badly wasted. The
deck is in equally bad condition and there is a danger of the
bitts being torn from the deck.

Bights and entanglements
Numerous accidents, many of them fatal, have involved
seamen being caught in bights of or getting entangled with
mooring ropes in motion and being dragged into mooring
equipment or fittings. The following illustration shows the
reconstruction of an accident site, where a seaman was
dragged through mooring bitts by a surging mooring line and
was fatally injured.

� Caution: Depending upon point of failure and chosen
leads, a snap-back zone could potentially extend over a
larger area than those illustrated in the above diagrams and
photographs: Editor.

Maintenance
An AB was seriously hurt when a roller fairlead detached
from its pedestal while bearing the load of a mooring line
under tension. He was standing in the snap-back zone and
was struck by the oscillating rope, which hurled him into the
foremast causing head injuries. The detached fairlead roller
was projected six metres from the ship on to the quayside.

The angle or directional lead of a rope should be
considered when using leads in order to prevent incidents like
this. But this particular incident also highlights the
importance of proper maintenance of mooring equipment. The
maintenance schedule shall confirm the general soundness of
all components and attachments, and must ensure that every
grease nipple is tightly fixed, is undamaged, clear and the
spring-loaded ball, if fitted, is functioning correctly. It is a
good idea to highlight grease nipples with a highly visible
colour in order to prevent them from being overlooked.

� Figure 5: Snap-back zones marked in way of a double multi-angle roller
fairlead

� Figure 7: Mooring bits

� Figure 6: Pedestal fairlead

Figure 6 shows a pedestal fairlead that is well maintained.
There is evidence that it has recently been turned and greased
and the grease nipple on top is highlighted.

Not only should moving parts be greased, and surfaces
suitably coated, but metal that is wasted should be replaced
and not simply painted over. Mooring equipment that has
suffered severe wastage will not perform to the certified
standard. This also applies to the steel to which the equipment
is welded.

In the above incident, the mooring party forward informed
the bridge that all lines were clear when they were, in fact,
still in the water. Nobody noticed that as the vessel was
manoeuvring away from the berth, one of the lines became
snagged on one of the wharf buttresses. The unfortunate
seaman was recovering the line but stepped in a bight of the
mooring line as it suddenly became taut and was then dragged
through the bitts as the fouled line surged out of control.

It is important to remember that bights don’t always look
like bights. Figure 9, p 19, shows a seaman who has
inadvertently stepped over the line and put himself at risk.

� Figure 8: Accident reconstruction
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break. An attempt was made to free the line by slacking and
hauling it on the windlass but due to the curvature of the
forward hull section, and the extremely long lead of the spring
line, it would not free. The line was heaved taut in the hope
that it might jerk free. When the line did free itself suddenly, it
oscillated with such amplitude that a young engineering cadet,
who was passing nearly two metres inboard of the ship’s rail,
was struck on the head. He was not involved in the line-
clearing operation, and the mooring team attempting to clear
the spring was unaware of his presence until after the
accident. He was also not wearing a hard hat.

In this incident, the spring line had an extremely long lead.
A bollard was available closer to the bow of the ship but this
was not used. It was found that if the nearer bollard had been
used then the line would probably still have become caught
under the padeye, but it is unlikely that it would have jumped
inboard of the ship’s rail upon freeing from the padeye. This
incident highlights the need for control over people present at
mooring stations, the vital importance of PPE and efficient
mooring arrangements.

While full overalls, safety boots and hard hat are the
minimum items of PPE for mooring operations, it has been the
general opinion on some vessels that wearing gloves when
handling mooring ropes is an unsafe practice. This is due to
concern that loose gloves may become trapped under a line on
a warping drum and haul the crew member over it. Gloves
should be worn but crew need to be aware of the dangers
associated with ill-fitting gloves when handling ropes.

MARS 200934
Eye injury caused by splashing
chemical

Our third engineer suffered chemical burns to his face and
right eye while transferring boiler treatment chemical from a
storage drum to a measuring jug. Fortunately the vessel was
coasting at the time of the accident and as a result of efficient
response and communications with the shore, a doctor was
able to come aboard and assess the injuries and oversee the
medical evacuation (medevac). The crew member was
repatriated from the hospital some days later.

Result of investigation
The engineer had been instructed to prepare chemicals for
routine boiler water treatment. To do this, bulk chemical from
a 20-litre container needed to be transferred into a smaller
measuring jug before being applied to the dosing pot. To
accomplish this task, the engineer donned the PPE provided
(including goggles) and proceeded to transfer the chemical.
On completion, he removed the goggles to view the quantity
and seeing it was slightly less than the required amount,
proceeded to pour a further 0.5 litre into the measuring jug.
With his eyes unprotected, and the container’s mouth open, he
inadvertently let the tilted chemical container swing back
upright. The impact on the bottom of the container caused
some chemical to squirt from the open mouth on to the
engineer’s exposed face and eyes. He immediately flushed his
face with the saline solution nearby and proceeded to the
engine control room, from where the alarm was raised.

The mooring team
Mooring operations are hazardous, mainly because of the
great loads the mooring lines are subjected to, which means
that they are likely to part with little warning and great force.
Only personnel involved in mooring operations should be
present at mooring stations. It should be policy onboard that
inexperienced personnel who are to be involved in mooring
operations, such as cadets in the early stages of their training,
should be under the supervision and direction of an
experienced seafarer, and both should be aware of who is
undertaking that duty. 

Everybody onboard should be aware that only personnel
directly involved in mooring operations may visit mooring
stations during mooring operations. This is best done with
safety notices and implementation into on-board policies.

Given today’s minimum manning scales, some ships may
find themselves stretched for manpower. Nevertheless,
mooring operations should never be undertaken with fewer
crew than is considered necessary to do the job safely. There
should always be a minimum of two people to each mooring
station throughout the operation. Even where automatic
mooring systems are installed, a second person should always
be present in case something goes wrong.

Crew members should not be allowed to operate a windlass
or capstan and handle the rope at the same time. This is a
two-person job. Fixing a lanyard to an operating lever and
pulling on it from the rope-handling position should strictly be
forbidden. If only two crew members are on deck for mooring
operations then they should work together on the lines at one
end of the vessel and then the other.

Personal protective equipment (PPE)
A vessel moored alongside during cargo operations was fully
laden with her deck level below the dock level. It was noticed
from the quayside that the forward spring was caught under a
padeye located on the ship’s side. The spring, a wire rope, was
taut and there was concern that in this position it might

� Figure 9: At risk…
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MARS: You can make a difference!
Can you save a life, prevent injury, or contribute to a more effective shipping community?
Everyone makes mistakes or has near misses but by contributing reports about these events to
MARS, you can help others learn from your experiences. Reports concerning navigation, cargo,
engineering, ISM management, mooring, leadership, ship design, training or any other aspect of
operations are always welcome.

MARS is strictly confidential and can help so many – please contribute.

Editor: Captain Shridhar Nivas MNI
Email: mars@nautinst.org or MARS, c/o The Nautical Institute, 
202 Lambeth Road, London SE1 7LQ, UK
The Nautical Institute gratefully acknowledges sponsorship provided by:
North of England P&I Club, The Swedish Club, UK P&I Club, 
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Lloyd’s Register-Fairplay, Safety at Sea, Sail Training International wwwwww..nnaauu
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The incident occurred while the vessel was navigating one
of the world’s most congested sea lanes and following medical
advice from ashore, it was decided to execute an offshore
rendezvous with a shore-based boat. The unscheduled
deviation from the passage plan and engine movements
imposed additional demands on both the bridge and engine
room teams, culminating in the transfer of personnel to/from
the ship and medevac of the casualty. This placed the safety of
the ship and personnel at additional and avoidable risk.
Furthermore, by delegating the critical task of boiler water
treatment to a relatively inexperienced engineer, the safety
management system (SMS) had been contravened which could
have also potentially compromised boiler safety.

Root cause / contributory factors
1. Lack of proper work planning;

2. After estimating the quantity drawn and deciding to pour
out more chemical, the engineer failed to put the goggles back
on;

3. The engineer replaced the chemical container on the
storage rack with a jerk without replacing the lid;

4. The fact that the third engineer was performing without
adequate supervision, in the belief that it was not a hazardous
operation, demonstrated insufficient risk assessment and
training.

Lessons learned
1. Always use a clean protective face shield when handling
chemicals.

2. Always replace the container lids on completion of
transfer.

3. Comply with SMS procedures.

� Figure 10: Well laid-out stand in chemical storage space

� Figure 11: Chemical container and measuring jug immediately after the
incident


