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The Transportation Safety Board of Canada (TSB) investigated this occurrence for the
purpose of advancing transportation safety. It is not the function of the Board to assign fault
or determine civil or criminal liability.

Marine Investigation Report M14A0051

Flooding and subsequent grounding
Bulk carrier John 1

Off the southwest coast of
Newfoundland and Labrador

14 March 2014

Summary

On 14 March 2014, the bulk carrier John I became disabled off the southwest coast of
Newfoundland and Labrador due to flooding in the engine room. The vessel drifted
approximately 41 nautical miles before grounding on the Rose Blanche Shoals the following
day. There were no injuries, and all 23 crew members were evacuated by helicopter. It was
reported that no pollutants were released.

Le présent rapport est également disponible en frangais.



Marine Investigation Report M14A0051 | 1

Factual information

Particulars of the vessel

Table 1. Particulars of the vessel

Name of vessel John I

International Maritime Organization | 8902486

(IMO) number

Port of registry Panama City

Flag Panama

Type Bulk carrier

Gross tonnage 24 606

Length! 182.8 m

Draft at time of occurrence Forward: 3.6 m
Aft: 6.5m

Built 1991, Hyundai Heavy Industries, Korea

Propulsion One 5-cylinder diesel engine, rated at 8504.4 kW, driving a
single-screw propeller

Cargo Ballast

Crew 23

Registered owner John F. Navigation S.A., Panama

Managing company Ceren Denizcilik Sanayi LTD.STI, Istanbul, Turkey

Description of the vessel

The John I is a bulk carrier built Photo 1. John I (Source: Department of Fisheries and Oceans)
of steel with the engine room
and accommodations located aft
(Photo 1). The vessel has

5 double-bottom cargo holds
that are serviced by 4 electric-
hydraulic cranes. The bridge is
fitted with navigational
equipment including

2 automatic radar plotting aids,
an echo sounder, and an
automatic identification system.
The vessel also has a simplified
voyage data recorder.

1 Units of measurement in this report conform to International Maritime Organization standards or,
where there is no such standard, are expressed in the International System of Units.




2 | Transportation Safety Board of Canada

History of the voyage

On 03 March 2014, the John I departed Las Palmas de Gran Canaria, Spain, headed for
Montréal, Quebec, to load grain. While en route, the vessel received information from its
Canadian shipping agent about entering Canadian waters. This information included a pre-
arrival information report and a document entitled Mandatory Winter Navigation Information
for Sea Water Cooling Types? from Transport Canada (TC). This document contained, among
other things, a marine safety checklist for operation in ice-infested waters and schematics of
different types of cooling systems. It also specified the mandatory ice navigation
publications? that vessels must carry while in Canadian waters.

On the Mandatory Winter Navigation Information for Sea Water Cooling Types document, the
master was required to identify the type of sea water cooling system on board the vessel. The
master initially indicated that the vessel had a type 2 sea water cooling system, but was
advised by TC that a type 2 system is not adequate for navigation in ice-covered waters. The
master then sent further details and a schematic of the vessel’s cooling system to TC. After
consulting the schematic, TC determined that the cooling system was of type 4 classification,
which met the requirements for navigation in ice-covered waters.*

On 07 March, TC authorized the vessel to enter Canadian waters and proceed to Montréal
after the master agreed to familiarize the engineering crew with the operation of the cooling
system and test the system prior to entering ice-covered waters. The chief engineer
developed instructions for the operation of the cooling system, in the form of a checklist, and
instructed the engine room officers to read and understand the checklist.

On 13 March, the vessel neared Saint-Pierre et Miquelon, France (located 14 nautical

miles [nm] off the south coast of Newfoundland) where an ice advisor> was scheduled to
embark on board late the next day. The master gave orders to slow and eventually stop
propulsion, allowing the vessel to drift while awaiting the ice advisor’s arrival in Saint-Pierre
et Miquelon. After the vessel had been adrift for about 6 hours, the weather conditions
worsened. The master consulted with the agent, and then made the decision to proceed to
Les Escoumins, Quebec, without the ice advisor on board. To navigate, the master used

20 black and white photocopies (each photocopy was 21.59 cm x 27.94 cm) assembled from
British Admiralty chart No. 4002 (Appendix A). The scale of the chart was 1:750 000. The
investigation could not determine which edition of the chart was used. The compilation did

2 Transport Canada, Mandatory Winter Navigation Information on Sea Water Cooling Types,
01 December 2013. http:/ /www.gard.no/webdocs/Canadian_regulations_icecovered_waters.pdf
(Last accessed 10 October 2014)

3 These publications include Ice Navigation in Canadian Waters and Annual Notices to Mariners 2013
issued by the Canadian Coast Guard.

4 Inatype 4 cooling system, warmed sea water can be recirculated to the sea chest to prevent the
build-up of ice and slush, whereas with a type 2 system, the sea water cannot be recirculated to
the sea chest.

5 Anice advisor, a seafarer with knowledge of local conditions, was recommended to be on board
but not required. Ice advisors are compulsory for loaded tankers in certain ice conditions.
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not contain all the information necessary to navigate in proximity to the coastline in the Gulf
of St. Lawrence.

In preparation for entering ice-covered waters, the chief engineer prepared an ice checklist,
gave night orders to the crew, checked all of the valves for the cooling system, and opened
the steam valve to the low sea chest.

At approximately 2100,¢ the vessel entered ice-covered waters (Appendix B). The vessel’s
cooling system was drawing water via the low sea chest” at this time (Appendix C). At 2106,
the master requested information from the Eastern Canada Vessel Traffic Services

Zone (ECAREGQG) on the ice formation at the vessel’s location at the time and, at 2116,
received the relevant information, complete with 4 ice charts.

On 14 March, at approximately 0130, the third engineer standing watch noticed a rise in
temperature in the fresh water cooling system. He called the chief engineer, who attributed
the rise in temperature to a blockage in the low sea chest suction. The chief engineer closed
the low sea chest valve and opened the high sea chest valve in order to lower the fresh water
temperature; however, the flow of sea water through this line was also impeded.

After obtaining the master’s consent to draw water from the forepeak ballast tank, the chief
engineer set all the appropriate valves in the engine room accordingly (Appendix C). The
master then went to the ballast control room, where he opened the necessary valves to allow
water to begin circulating within the sea water cooling system, which in turn lowered the
fresh water temperature. Suspecting a build-up of ice, the chief engineer unbolted the cover
of the housing containing the low sea water strainer.8 The second engineer arrived in the
engine room and began assisting the crew to clear the ice and slush from the now-exposed
sea water strainer.

At approximately 0320, as the crew were clearing the ice and slush, they noticed water
beginning to overflow from the sea water strainer housing. The second engineer went to the
low sea chest valve, where he attempted to tighten the valve by hand. Not being able to
move the hand wheel, he then attempted to tighten it using an F-key,? at which time the
valve operating mechanism failed. The hydrostatic pressure on the valve disc!® pushed the

6 All times are in Newfoundland Daylight Time (Coordinated Universal Time [UTC] minus
2.5 hours), unless otherwise stated.

7 A sea chest is a recess within the vessel’s hull that allows for the intake of sea water for ballasting
and cooling, among other things. Vessels normally have a high sea chest, which is used in shallow
waters to reduce intake of sediment, and a low sea chest, which could be used, among other
things, when navigating in ice-covered water (to mitigate the intake of ice and slush) or when the
vessel is rolling (to avoid losing suction).

8  The sea water strainer is designed to filter the sea water before it enters the sea water cooling
system in order to minimize objects that may cause blockages, such as ice and slush.

9 AnF-key is a pry bar that had been fabricated to help exert a greater moment on the hand wheel.

10 The valve disc, located at the end of the valve stem, moves up and down to adjust flow through
the valve.
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unsecured valve operating mechanism upwards, allowing sea water to enter the uncovered
sea water strainer housing in an uncontrolled manner and overflow into the engine room.

The chief engineer immediately informed the master of the situation, and the master joined
him in the engine room. The chief engineer, along with the engine room crew, made multiple
attempts to secure the cover on the sea water strainer housing. However, due to the rate of
water ingress, these attempts were unsuccessful. Within approximately 10 minutes, the
water in the engine room was approximately 4 metres deep and had reached the level of the
grating deck, from which the crew were still attempting to secure the cover on the sea water
strainer housing (Appendix D). Upon seeing electrical sparks, the master ordered that the
vessel be blacked out and the engine room evacuated.

At approximately 0350, the crew were mustered on the upper deck and briefed on the
situation. The emergency generator was started, and put on line. The chief mate prepared the
crew and the vessel for possible abandonment. The master ordered the water level in the
engine room to be monitored and the adjacent compartments to be checked for water
ingress. At around 0410, the master informed the managing company of the situation. The
company began making arrangements to secure a tug to assist the vessel. The company also
began making arrangements for contractors to assist with restoring electrical power and
preparing the vessel for towing.

At approximately 0556, the master advised Port aux Basques Marine Communications and
Traffic Services (MCTS) of the situation. MCTS in turn relayed the details to the Joint Rescue
Coordination Centre (JRCC) in Halifax, Nova Scotia, and added that a commercial tug was
being arranged to assist the vessel. MCTS also notified TC and the Canadian Coast

Guard’s (CCG) Environmental Response (ER). JRCC requested that the vessel provide
updates every 2 hours. At this time, the vessel was approximately 9 nm off Cape Ray,
Newfoundland and Labrador (Appendix B), and the winds were northwesterly at 20 knots.
The vessel was drifting easterly, parallel to the coast.

By 1130, the company had contracted the tug Ryan Leet to assist the vessel, and preparations
for its departure were underway. The tug, which was in warm lay-up with a reduced crew,
was scheduled to depart from the Mulgrave Marine Terminal in Nova Scotia at 0030 the
following day.

At 2009, JRCC became aware of a forecasted increase in winds for the following day, which
could cause the vessel to drift towards the island of Newfoundland. In addition, JRCC
determined that if the John I began drifting towards the shore, the Ryan Leet, which had not
yet departed, would not arrive in time to prevent the vessel from grounding. At 2100, the
vessel reported to MCTS that it was drifting easterly at approximately 1.5 knots. One hour
later, JRCC tasked the Canadian Coast Guard Ship (CCGS) Earl Grey, which was docked in
Sydney, Nova Scotia, to assist the John I. The CCGS Earl Grey departed 30 minutes later.

On 15 March at 0355, the Ryan Leet left Mulgrave with an estimated time of arrival on scene
of 1800. However, while en route, the tug encountered poor weather and ice conditions that
caused it to push its estimated time of arrival back 3 times, with a final estimate given of 0600
on 16 March.
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At 0700, the winds were at 2 knots from the south, and the John I was drifting northwesterly
at 0.5 knots towards the Rose Blanche Shoals, which were approximately 7 nm away.

The CCGS Earl Grey arrived on scene at approximately 0800 and maintained a position
approximately 1 nm from the vessel. At 1010, the CCGS Earl Grey informed the John I that the
vessel could go aground within the next 3 to 4 hours and stated that the Ryan Leet would not
arrive in time to provide assistance. The CCGS Earl Grey also informed the master that there
were shoals off Rose Blanche and offered to tow the vessel further from the shoreline. The
master informed the CCGS Earl Grey that the shoals were not indicated on his chart. He
requested the current depth of water under the vessel, as his depth sounder was not
functional at the time.

At 1054, the master informed the CCGS Earl Grey that he had advised the company of the
situation and the company was attempting to have the tug arrive earlier. The master then
stated that he was considering the option of going to anchor. The CCGS Earl Grey advised
the John I of the forecasted 40- to 45-knot southeasterly winds later that day and
communicated that they had light towing gear that could be used to establish a tow in good
weather only. The master replied that he would relay this information to the company.

At 1112, JRCC contacted the master of the John I and advised that there was no time left to
consult with the company, given the forecast of increasing southeasterly winds. JRCC also
advised that anchoring should be considered a last resort. The master replied that he would
get back to them in 10 minutes. He then asked the agent to inquire about the costs associated
with accepting towing by the CCG.

At 1137, the CCGS Earl Grey informed the master that the John I was approximately 2 nm
from the shoal. Three minutes later, the master asked the CCG about the costs of accepting a
tow, to which the CCG replied there were none. The master then accepted to be towed.

A short time later, as the towline was being hauled up by the crew on the John I, part of it
slipped back into the water, where it was cut by one of the propellers of the CCGS Earl Grey.
The CCGS Earl Grey's fast rescue craft was then launched and its crew attempted to shackle
together the towline with mooring lines lowered from the John I. During this attempt, both
vessels kept drifting towards the shoals. When the depth sounder on the CCGS Earl Grey
indicated less than 40 metres of water, the master of the CCGS Earl Grey aborted the
attempt, ! advising the master of the John I that he should drop the anchors.

The vessel let go its starboard anchor at approximately 1233, followed 5 minutes later by the
port anchor. However, the vessel continued to drift with the wind, running aground on the
Rose Blanche Shoals at approximately 1245, in position 47°35.30" N, 058°42.64' W

(Appendix B). Subsequently, the crew were evacuated by a search and rescue (SAR)
helicopter.

11 The minimum depth for safe operation in this case was 40 metres, as the sea bed rises rapidly
when approaching the Rose Blanche Shoals from the south.
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At 1610 on 15 March, as no further SAR actions were required, JRCC handed over the case to
CCGER.

The CCGS George R. Pearkes arrived on scene at approximately 2200 to relieve the

CCGS Earl Grey and monitor the John I's movement, as the wind and tide had freed the
vessel from the shoals. While the John I was dragging its anchors, it severed a fibre optic
cable owned by a Nova Scotia high-speed internet provider.

On 16 March, the tug Ryan Leet arrived on scene at 0616, followed the next day by the
contractors who had been hired to prepare the vessel for towing. By 20 March at 0820, the
tug Atlantic Fir had arrived, and the 2 tugs began towing the John I towards Argentia,
Newfoundland and Labrador, arriving on 22 March at 1845.

It was reported that no pollutants were released.
Damage to the vessel

The hull sustained tears, punctures, and dents. The damage was mainly concentrated on the
port side of the vessel, approximately from midships to frame 32, which is located 5.6 metres
aft of the engine room forward bulkhead (Appendix D). The engine room machinery and
electrical components located below the flooded waterlinel2 were rendered inoperable.

Personnel certification and experience

The crew of the John I were all certified for their positions on board. Their certificates were
issued by the Egyptian Authority for Maritime Safety and were compliant with the
Standards of Training, Certification and Watchkeeping. 13

The master held a Master’s certificate with no limitations, issued in February 2013. He had
been sailing since 2002, and had joined both the company and the vessel 9 months prior to
the occurrence. The master had previous experience navigating in ice-covered waters on the
Azov Sea and the Black Sea.

The chief engineer held a Marine Chief Engineer certificate with no limitations, issued on
03 February 2010. He had been sailing since 1997, and began working for this company in
2005. He had 4 years of experience as a chief engineer, and had joined the vessel 6 months
prior to the occurrence.

The second engineer held a Second Marine Engineer certificate with no limitations, issued on
14 November 2012. He had been sailing since 2001, and had worked for this company since
2006. He had 2 years of experience as a second engineer, and had joined the vessel 6 months
prior to the occurrence.

12 The flooded waterline in the engine room was approximately 6.7 metres above the keel.

13 International Maritime Organization, International Convention on Standards of Training, Certification,
and Watchkeeping for Seafarers.
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The occurrence voyage was the master and chief engineer’s first voyage into ice-covered
waters in Canada.

Vessel certification

The John I was certified and equipped in accordance with existing regulations. The vessel
had undergone a classification society survey on 28 July 2010, at which time it was
recommended that the vessel be retained within Class. The vessel had a safety management
system (SMS), and the company held a document of compliance that was valid until

14 December 2016. The vessel held a safety management certificate that was issued on

14 October 2013 and was valid until 02 October 2018.

Environmental information

At the time of the flooding, at approximately 0330 on 14 March, the skies were overcast and
the temperature was just below freezing. The vessel also reported that the water was covered
in ice to an extent of nearly 100% and that the prevailing winds were southwesterly at a force
of 7 on the Beaufort scale. Following the flooding, the winds were primarily northwesterly,
and the vessel was drifting east.

At approximately 0700 on 15 March, the vessel reported southerly winds at 2 knots,
increasing to 10 knots by 0900; the vessel was drifting north towards the shoal at this time.
Just prior to the grounding at approximately 1245, the winds were southeasterly at
approximately 20 to 25 knots.

The Rose Blanche Shoals, 0.5 to 1 nm southwest of Rose Blanche Point, comprise numerous
sunken rocks located 4 to 6 metres below the surface. Approaching the shoals from the south,
the sea bed rises rapidly (the water depth decreases from 100 metres to less than 40 metres
over a distance of approximately 500 metres).

Navigating in ice-covered waters

The CCG issues a publication entitled Ice Navigation in Canadian Waters,* which is intended
to assist vessels operating in ice in Canadian waters. The publication provides information
about regulations, shipping support services, hazards, and navigation techniques in ice.
Among other things, the publication states that the propulsion plant and steering gear of the
vessel must be capable of a fast and reliable response to manoeuvring orders. It also notes
that engine room suction strainers should be easily removed and kept clear of ice and slush.

TC issues a publication entitled Mandatory Winter Navigation Information on Sea Water Cooling
Types to all incoming vessels informing them of domestic regulations with respect to
operating in ice-covered waters. These regulations require vessels to be equipped with a
system that prevents icing and blockages in the sea chest to ensure a supply of cooling water
is maintained. The publication also contains a checklist entitled “Marine Safety Guide

14 Canadian Coast Guard, Ice Navigation in Canadian Waters. http:/ / www.ccg-gcc.gc.ca/
folios/00913/ docs/ice-navigation-dans-les-galces-eng.pdf (Last accessed 10 October 2014)
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Checklist for Operation in Ice Infested Waters” (Appendix E) that covers 32 items, among
which are the following;:

e the sea water inlet should be kept at 20°C, and

e the main sea water overboard discharge valve should be kept open only 5% to 10%.

Item 25 of the checklist specifies that steam and/or compressed air to the sea chest is not a
defense against ice and slush build-up, given that steam and compressed air will not be able
to keep the sea chest ice-free during normal operations.

The completion of the checklist from this publication and submission to TC was made
compulsory for vessels transiting west of Les Escoumins, as of the winter navigation season
of 2011-2012. Prior to entering Canadian waters, the master on the John I had received the
Mandatory Winter Navigation Information on Sea Water Cooling Types document from TC, and
had completed and returned the checklist for operating in ice-infested waters, as required.
All boxes corresponding to checklist items had been checked (Appendix E).

Engine cooling system

Vessel engines operate at high temperatures Photo 2. Lubricating oil 3-way valve on the John I
and, as such, are fitted with cooling systems showing actuator and associated components in
designed to protect the various engine parts place

from overheating. Overheating can cause : ' . ;.,

degradation of the mechanical properties of
engine parts that may lead to catastrophic
failure.

£

The John I main engine uses lubricating oil to
lubricate moving parts and chemically-
treated' fresh water pumped through
internal passages in the engine to cool,
among other things, the engine cylinders and
heads. Heat from the engine parts is transferred to the lubricating oil and fresh water
through the process of convection.1¢ In order to dissipate heat before being recirculated
through the engine, the fresh water and lubricating oil flow through heat exchangers,”
where heat transfers to circulating sea water that is drawn in from either the low or the high
sea chest, under normal operating conditions. The temperatures of the fresh water and
lubricating oil cooling systems are controlled using valves that regulate the quantity of
lubricating oil and fresh water flowing into the heat exchangers. These valves can be
operated manually or automatically through a set of thermostatic controls.

15 Chemicals are added to the fresh water to help prevent corrosion.

16 Convection is the transfer of heat in liquids or gasses caused by the tendency of hotter material to
move into a colder region.

17 A heat exchanger is a piece of equipment built for efficient heat transfer from one medium to
another.
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A post-occurrence examination of the John I Photo 3. Sea water 3-way valve without actuator

determined that the vessel’s sea water installed (this photo has been rotated 180° for
comparison with Photo 2)

cooling system (Appendix C) was a type 4
system with an additional capability to
recirculate warmed sea water to the heat
exchanger via the sea water pump, a feature
normally found in a type 2 system. As such,
by adjusting the flow rate through the 3-way
valve (Photo 3) and subsequent valves, the
warmed sea water leaving the various heat
exchangers, could be

e returned directly to the main sea
water pump suction, and/or

e discharged overboard, and/or

e sent to the low sea chest, where it would mix with the incoming sea water to help
melt ice and slush.

The post-occurrence examination found that the 3-way valve on the John I was set so that the
warmed sea water leaving the various main engine heat exchangers was being partially
discharged overboard and partially returned to the main sea water pump suction.

The examination also found that the valve that permitted sea water to recirculate to the low
sea chest was closed.

The vessel’s main and auxiliary sea water cooling system drawing indicates that the 3-way
valve was designed with thermostatic controls for automatic operation. With automatic
operation, the thermostatic controls sense the temperature of the sea water entering the heat
exchanger and then send signals to an actuator to adjust the 3-way valve in order to maintain
a pre-set sea water temperature. Depending on the adjustment of the 3-way valve, the
warmed sea water is automatically directed either back into the cooling system or to the sea
chest/overboard discharge.

Although the seat for the actuator assembly on the 3-way valve was still in place at the time
of the occurrence and the valve was shown to be fitted with an actuator on the main and
auxiliary sea water cooling system drawings, the actuator and its components had been
removed (Photo 3). As such, the 3-way valve could only be operated manually. The time at
which the actuator had been removed is unknown.
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Low sea chest valve operating mechanism

On the John I, the low sea chest angle valve is opened
and closed via a gear mechanism. Rotation of a large
gear moves the valve stem up and down through

2 collars that are threaded together to form a single
unit.’8 The upper collar is made of brass and the lower is
made of steel (Figure 1). The brass collar has internal
threading for the valve stem, while the steel collar does
not. The valve stem and collars are held in place by a
bridge (secured to the valve body). The steel collar has a
flange that holds the valve operating mechanism in place
when an upward force is exerted on the valve disc.

Post-occurrence, the brass and steel collars were found to
have separated. Reassembly of the collars demonstrated
that they did not fit together well.

The brass threads did not engage with the steel threads
until the brass collar had been well inserted in the steel
collar, and the threads on the bottom end of the brass
collar were in poor condition; however, neither collar
showed signs of thread stripping.1?

Thread locking compound? residue was found on both
collars; this compound was the only means of preventing
disengagement of the collars. The underside of the flange

on the steel collar was found to have a pre-existing weld
(Photo 4).

Figure 1. Valve operating mechanism

18 The single unit formed by the 2 collars is also known as yoke bushing.

19 Stripping occurs when threads are sheared off due to tensile stress.

20 Thread locking compound is an adhesive applied to threads to prevent them from loosening.



Valve position indicators

The low and high sea chests within the sea water cooling
system on the John I each have a valve that controls
suction. These valves were each fitted with an extended
drive shaft that could be operated using 3 hand wheels
(1 located at the grating deck, 1 at the second deck, and
1 at the third deck in the engine room) (Appendix D). At
each location, the extended drive shaft was fitted with a
valve position indicator to indicate whether the valve
was open, closed, or somewhere in between. If the sea
chest valve discs were not fully closed to create a
watertight seal, sea water could enter the cooling system
by seeping in around the valve disc.

Each valve position indicator consisted of a fixed vertical
plate marked at the top, open, and at the bottom, closed.
The plate had a vertical slot, within which an indicator
affixed to threads on the valve

extended drive shaft would

Marine Investigation Report M14A0051 | 11

Figure 2. Diagram of a working gauge

Fixed
vertical
plate

Indicator

Extended
drive shaft

o Photo 5. Hand wheel and bent valve position indicator no longer
move up or down indicating within the bowed fixed vertical plate at grating deck level

the position of the valve disc
as the extended drive shaft
was turned (Figure 2). The
post-occurrence inspection
found that the vertical plate of
the valve position indicator
located at the grating deck was
bowed outwards and its
indicator was bent upwards Fixed
and therefore no longer fitted vertical
within the slot in the fixed plate
vertical plate (Photo 5).
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Photo 6. Hand wheel with a deformed Photo 7. Indicator no longer within the fixed vertical plate
fixed vertical plate and bent indicator (on the third deck level)
(on second deck Ievel)

Extended
drive shaft

Fixed
vertical
plate

vertical
plate

In this condition, the indicator could turn freely within the valve extended drive shaft and
not be moved up or down by the effect of the threads on the shaft, preventing the indication
of the position of the valve disc when in operation. The valve position indicators for the high
and low sea chest valves at 5 other locations were found in various states of disrepair,
rendering them unreliable (Photo 6 and Photo 7).

Safety management system

The objectives of the International Safety Management (ISM) Code?! adopted by the
International Maritime Organization are to ensure safety at sea, prevent human injury or loss
of life, and avoid damage to the environment. The ISM Code requires a company to
document its management procedures and to define and document the master’s
responsibilities.

The company’s SMS was dated 29 August 2011 and was approved by the managing director.
Chapter 7 of the company’s SMS manual referred to maintenance, and specified that the
company had established a maintenance program and routine inspection program. The
manual identified a list of critical equipment and systems that included the sea water main
pumps within the cooling system.

Chapter 12 (12.2.18) dealt with cold weather precautions and indicated that the company had
provided vessels with a checklist for routine precautions for operating in cold weather,
snow, and ice. The checklist for the John I contained a number of precautionary measures.

21 International Management Code for the Safe Operation of Ships and for Pollution Prevention,
2010 Edition, Part A, Section 1.2.1.
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The only specific measure with respect to the sea water cooling system during ice navigation
was the following: “Engine room has been continuously manned in case of ice blockage in
the cooling systems.”

The John I also carried a Shipboard Contingency Manual for responding to emergency
situations. This manual was approved by the managing company and dated 25 April 2013.
The manual emphasized the following:

The ship master has the overriding authority and responsibility to take
decisions with regards to safety of human life, property and the environment.
Any requirement, instruction or guidance imposed by shore management
must not detract him from either his authority or responsibility when dealing
with safety or pollution prevention. He must not wait for approval to act.

Emergency towing in Canada

When a vessel becomes disabled in Canadian waters, it is the owner’s responsibility to make
arrangements with a private or commercial vessel for a tow. However, for disabled vessels
where there is the potential for endangerment to lives or the environment, the CCG will
evaluate the risks and provide towing assistance.

Emergency towing operations provided by the CCG are at no cost to the vessel owner.
Before proceeding with emergency towing, the CCG requires that the vessel accept a
standard towing agreement that outlines the risks of the operation and exempts the CCG,
among other things, from responsibility for any damage caused to the vessel.22

Powers of the emergency response authorities

Under the Canada Shipping Act, 2001 (CSA 2001), the Minister of Fisheries and Oceans, who is
the minister responsible for the CCG, may take measures deemed necessary to “repair,
remedy, minimize or prevent pollution damage from the vessel” where it is believed on
reasonable grounds that a vessel is discharging or likely to discharge a pollutant.? This also
includes, when it is considered necessary to do so, directing any person or vessel to take
those measures or to refrain from doing so. The practice of the CCG is that these measures
may be taken by the Environmental Response (ER) pollution response officer as the on-
scene-commander for the incident.

As per the CSA 2001, pollution response officers also have the power to order a vessel to
proceed to a designated place, by a route and in a manner specified, and to moor, anchor, or
remain there for a specified period of time if the pollution response officer has reason to
believe that the vessel might discharge a pollutant.2*

22 Canadian Coast Guard, Policy and Operational Procedures on Assistance to Disabled Vessels,
Appendix 1. http:/ /www.dfo-mpo.gc.ca/Library/342657.pdf (Last accessed 17 October 2014)

23 Canada Shipping Act, 2001, Part 8, section 180 (1).
24 Canada Shipping Act, 2001, Part 8, section 175.
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Rescue coordinators employed in JRCC coordinate the rescue effort, monitoring the
development of the situation and, at times, making recommendations to the vessel in
distress. Rescue coordinators from JRCC are empowered under the CSA 2001, and, as such,
have the power to “give any directions that the rescue coordinator considers necessary to
carry out search and rescue operations for that person, vessel or aircraft.”2 This provides a
coordinator with the authority to direct a vessel to provide assistance as part of the SAR
response, but not to direct a vessel in distress to accept assistance, such as the taking of a
tow.

Pursuant to the CSA 2001, TC inspectors, on behalf of the Minister of Transport, also have
powers to direct a vessel where it is believed on reasonable grounds that the vessel will
discharge or has discharged a pollutant. This includes directing a vessel to proceed to a
selected place by a specified route and manner.2

In this occurrence, JRCC, CCG ER, and TC had been alerted to the situation with the John I. It
was designated as a SAR operation. According to CCG policy, environmental response is not
initiated until SAR is completed, in other words, when “the persons aboard the disabled
vessel have been transferred to a safe place.”? The CCGS Earl Grey, which was on scene, was
responding as part of the SAR operation. None of the crew on board held the powers of a
pollution response officer, nor were CCG ER pollution response officers or TC pollution
prevention officers requested to intervene.

Reported sea water suction incidents

When vessels experience sea water suction problems, those occurrences are not required to
be reported under the Canadian Transportation Accident Investigation and Safety Board

Act (CTAISB). However, those facts may be reported voluntarily to the TSB. Information
contained in the TSB database indicates that from 2003 to 2013, a total of 251 such incidents
were reported. During that period, the highest number of reports for a single calendar year
was 35 (in 2009), and the lowest was 11 (in 2013).

TSB laboratory reports

The following TSB laboratory report was completed in support of this investigation:

e LP100/14 - Valve Examination

25 Canada Shipping Act, 2001, Part 5, section 130 (2) (c).
26 Canada Shipping Act, 2001, Part 9, section 189

27 Canadian Coast Guard, Policy and Operational Procedures on Assistance to Disabled Vessels, Annex 1,
Paragraph 2.1.9.
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Analysis
Events leading to the flooding and grounding

Flooding

When the John I entered ice-covered waters, the sea water cooling system was not set to
recirculate warmed sea water into the low sea chest, where it would have melted ice and
slush. The sea water strainer became plugged, which prevented the circulation of sea water
from the low sea chest to the various main engine heat exchangers.

In order to draw sea water from the forepeak ballast tank to cool the main and auxiliary
engines, the crew attempted to close the low sea chest valve; however, the valve disc was
prevented from fully closing. This was likely due to ice blocking the valve operating
mechanism or because the valve disc did not form a watertight seal with the seat for other
reasons (e.g., wear and tear, misalignment). The crew were not aware that the valve disc had
not fully closed, nor did they have the visual means to verify that the valve disc had reached
its closed position.

When the cover of the housing containing the sea water strainer was opened to clear the
strainer of ice, the pressure differential forced water past the partially open valve. The water
filled the sea water strainer housing and began overflowing into the engine room. The
attempt to further tighten the low sea chest valve using the F-key overstressed the valve
operating mechanism and caused the poorly fitting brass and steel collars around the valve
stem to separate. Once the collars separated, the sea water pressure pushed the valve
operating mechanism (including the valve disc, stem, brass collar and associated gear)
upwards, which allowed more water to flow into the engine room and flood it until it
reached a level of equilibrium with outside sea pressure. The master then ordered a blackout,
and the vessel began drifting.

Grounding

As the John I drifted, the master was plotting the vessel’s position; however, the on-board
small-scale photocopied chart provided little detail of the hazards along the shoreline. With
no other navigational information, the master was unaware of the steep rise of the sea bed
and the presence of shoals along the coastline where the vessel was drifting.

After the arrival of the Canadian Coast Guard Ship (CCGS) Earl Grey, the master on the John I
was advised of the shoals and offered a tow. However, the master, concerned whether there
would be costs or a claim for salvage associated with the tow, conferred back and forth with
the company about the next course of action, which limited the time to act.

The master had the option to anchor the vessel, but did not appreciate the difficulty of
anchoring in that area under the environmental conditions at that time, as well as the
limitations of the assistance that could be provided by the CCGS Earl Grey.
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The CCGS Earl Grey and the Joint Rescue Coordination Centre (JRCC), knowing that the
Ryan Leet was delayed and that the winds were pushing the John I towards shore, continued
to impress upon the master the urgency of the situation. Neither Transport Canada (TC) nor
the Canadian Coast Guard’s (CCG) Environmental Response (ER), both of which had the
power to direct the vessel to take action including accepting the offer to tow, were requested
to intervene in the developing situation.

By the time the master accepted the tow and an unsuccessful attempt was made, the
proximity of the vessel to the shoals and the steep rise of the sea bed prevented the
completion of a second towing attempt. Although the John I deployed its anchors, it was
unable to stay off of the shoal and went aground.

Preparing for navigation in ice-covered waters

Special precautions must be taken when a vessel is navigating in ice-covered waters,
particularly when it comes to main and auxiliary sea water engine cooling systems. Without
adequate defenses, the build-up of ice and slush in the sea water cooling system can occur
quickly and cause the engine to overheat and shut down. As such, the crew must be aware of
the dangers that cold water, ice, and slush pose with respect to the sea water cooling system
and must adjust its operations accordingly.

During this voyage, there were indications that the crew were not adequately familiarized
with the cooling system, nor had they properly prepared the cooling system for operating in
ice-covered waters:

e The crew inaccurately identified the type of sea water cooling system on board the
vessel when initially required to provide this information to TC;

e The warmed sea water leaving the various main engine heat exchangers was not
being recirculated to the low sea chest to melt ice; and

e The steam valve to the low sea chest had been opened to prevent the build-up of ice
and slush, despite the indication in documentation from TC that this is ineffective.

Although the master had indicated that all of the precautions for navigating in ice-covered
waters included on TC's checklist had been taken, some important measures to protect the
cooling system were not in place. Furthermore, while the chief engineer had created an on-
board checklist for the operation of the sea water cooling system, a copy of the checklist
could not be obtained and, therefore, it could not be determined whether the checklist was
sufficient to prevent the build-up of ice. The 3-way valve was found to be discharging the
warmed sea water overboard, suggesting that the crew did not follow the checklist, the
checklist did not cover all the precautions necessary, or the checklist gave erroneous
instructions.

In this occurrence, without an adequate defense (warmed sea water), slush and ice built up
in the sea water strainer during the 4 hours after the vessel began navigating in ice-covered
waters. If the crew are not familiar with the measures necessary to prepare and operate a
vessel’s sea water cooling system when navigating in ice, there is a risk that the main and
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auxiliary engines will overheat, leading to a loss of propulsion and/or a vessel’s electrical
power.

Management of emergency response

In the event of an emergency where there is a threat to the safety of lives, property, or the
environment, it is essential that the appropriate authorities make timely decisions and work
in a coordinated fashion to manage situations. If response measures are not coordinated
between authorities, crucial actions may be delayed which may result in more severe
consequences.

In an emergency, the master is in the best position to judge the vessel’s condition, the
weather, and other factors on which to base the decisions. In fact, the John I's Shipboard
Contingency Manual stipulates that the master has the overriding authority and
responsibility to take decisions with regards to safety of human life, property and the
environment. However, if action is not being taken in a timely manner, national authorities
which are vested with the necessary powers to guard against loss of life and prevent or
minimize property damage, must intervene. CCG ER pollution response officers, on behalf
of the Minister of Fisheries and Oceans, may, on reasonable grounds that a vessel is likely to
discharge a pollutant, “take the measures that he or she considers necessary to repair,
remedy, minimize or prevent pollution damage from the vessel.”

In this occurrence, though the CCGS Earl Grey and JRCC repeatedly communicated the
importance of initiating the tow and the urgency of the situation to the John I, TC and

CCG ER, the authorities with legislative powers to direct a vessel to take action, were not
requested to intervene, and therefore did not exercise these powers. During the time that
JRCC was attempting to convince the master to accept the tow, a SAR mission was underway
and, as per the practice, the transfer of responsibility to TC or CCG ER does not occur until
the SAR mission is deemed to be completed.

The delay in starting the towing operation in this occurrence was a contributing factor to the
grounding. The delay was caused both by the reluctance of the master to accept the offer to
tow and by the way that the authorities managed the situation.

JRCC was responding to the SAR and did not have the authority to direct the master of the
John I to accept the tow. CCG ER and TC, both of which had the authority to direct the vessel,
were not actively involved at an earlier stage when it was clear that the time to take action
was running out and the environmental risks posed by the vessel going aground were
increasing. If all authorities responsible for dealing with an emergency are not involved in a
timely and coordinated manner, there is a risk that response options will be limited and the
situation will escalate.
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Findings

Findings as to causes and contributing factors

1.

Warmed sea water from the heat exchanger was being both discharged overboard
and returned to the pump rather than being recirculated into the low sea chest; as
such, the sea water strainer became plugged with ice and slush, causing the vessel to
lose sea water suction from the low sea chest.

When the crew attempted to close the low sea chest valve, the valve disc was
prevented from fully closing likely due to ice caught between the valve disc and its
seat or because the valve disc did not form a watertight seal with the seat.

Without a working indicator, the crew had no visual means to confirm that the low
sea chest valve was fully closed.

The brass and steel collars around the valve stem, which were poorly fitted,
separated when the low sea chest valve operating mechanism was overstressed while
being tightened.

The pressure of the sea water pushed the valve operating mechanism upwards,
increasing the rate at which water entered the open sea water strainer housing and
flooded the engine room.

With the engine room flooding, the master ordered a blackout, and the vessel began
drifting.

The master of the John I did not accept the initial offers to tow made by the Canadian
Coast Guard Ship Earl Grey, but instead conferred back and forth with the Canadian
Coast Guard and the company about the next course of action to take, thereby
delaying the attempt to establish a tow.

Once the master accepted the tow, the Canadian Coast Guard Ship Earl Grey's first
attempt to establish a towline on the John I failed; by this time the vessel’s proximity
to the shoal did not allow for completion of the second attempt and, although the
John I let go both anchors, the vessel ran aground on the shoal.

Findings as to risk

1.

If crew are not familiar with the measures necessary to prepare and operate a vessel’s
sea water cooling system when navigating in ice, there is a risk that the main engine
will overheat, leading to a loss of propulsion.

If all authorities responsible for dealing with an emergency are not involved in a
timely and coordinated manner, there is a risk that response options will be limited
and the situation will escalate.
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This report concludes the Transportation Safety Board's investigation into this occurrence. The Board
authorized the release of this report on 22 April 2015. It was officially released on 9 June 2015.

Visit the Transportation Safety Board’s website (www.tsb.gc.ca) for information about the TSB and
its products and services. You will also find the Watchlist, which identifies the transportation safety
issues that pose the greatest risk to Canadians. In each case, the TSB has found that actions taken to
date are inadequate, and that industry and regulators need to take additional concrete measures to
eliminate the risks.



Appendix A - Photograph of the chart carried on board the John 1

20 | Transportation Safety Board of Canada

Appendices

CABMINEEIE NEA3D
Tt .




Marine Investigation Report M14A0051 | 21

Appendix B - Area of the occurrence
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Appendix C - Vessel’s cooling system
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Appendix D - John I profile up to frame 39
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Note: “Flooded waterline” indicates the level of water ingress in the engine room after the flooding.
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Appendix E - Completed checklist

[ L] edapiiictony

MARINE SAFETY GUIDE CHECKLIST FOR OPERATION IN ICE INFESTED WATERS

ITEM

CHECK

REMARKS

1. Ara there adequale I5M provedunes fo winter navigation [navigation, cange and engine room operaions)? Arg they
up-in-daie and ship specifis?

Keep maximum batast with the leesl trim,

a1 |ma

. Obserie oi'd weather recaution procedures sonceming balas! (slack banks, precaulion 1 prevent vents o
sounding pipas frodn fieezing, el.).

Bodh anchors must e ree of e and be ready [ immeciEie use.,

Pt Iransterring equipment and boanding procadures o be mantaned and safe lor winter cordiions,

ewba

Avoad rezing spray. 1S Datter 1 kbse 3 b hours then a complate week in pod "ol hira™ with an exparsive de-icing
shore crew. loe accrebon damages and uravallab iy of mooning cquipmenl, ke saving and Srefighting equpment ¢an
bz o & detention. Ship slabdity cou'd beimpained,

1. Lifesaving and fiafiahting equipment shoukt ba mantained o fieg and avealabde a1 37 Umaes,
8, Deeck and musier slations must be kepd free of snow and i Use salvsand to prevent slipsely dedk,

9. _Kaen both radar anennas woding, if possbla?

1. Fiog bam shoukd be eperalonal (beyw avery hou? duing lresazing spray conditons),

11. Keep deck hpdraulis equipment on.

12, Chigs as much a5 passible space venls 1o URNNEGE Ol 3T TToan Som g .

13. The gntee crew musl be provided with proper wirler dothing. This is not ondy for ese working culsade bul 2leo fof all
0 Baoe any emeoensy situabons.

14, Whesihousa haating b be sufficient # prevvenl window fosking,

15, HVAC huntidity £ be less than 0% o prevend Teorst on whee house windows.

16, Make sure Weboat engneds] and emaenpency generator an [led up wilh approsrate anlfeeze,

17, Mahe sure e boal engine(s) and emengency space are proparly heated (appropnats temponary heating cou'd be a0
epion). Consider ehanging sl oif for Arctic dhesed ofl, S0 emargency CRgirms of 3 neguar basis il no heal is
aealiable,

16. Fing line 10 ber drained and blown with aie (make Sure kwest part of pping i provicded wilh drain t0ck and main line
o hrough cedk is deained a5 wed).

19, 3421 1o oporate sea water reciou'aticn system befoag enlenng inbo ioe. SUpeTcocied waler will i e sover tou'd
piug sea water sucton alimoslimmedaiely [expeiznoe shows that his coud egowr 35 deep as 11,6 m draughi),

20, Codrplete wiilen peocadunes far opesation of sea waler coping retirculabion Syshern o be made avadatde for ER trew.

21, Chodgng up of sea waler strainers ofien happens during sudden changes of main ergmels) kad [maneuvering ang
piked transfers) BE READY

22, Marilzin gufficient enging reom parsonngl on walch while naigalmeg inice infealed wabers, Nake sune Thay kdw whal
io do. CRENG néiohd ondirs (o reflect aciual navination cond=mans. Yeatch changeover - bawara of ice cond ions.

23 Clean bolh high and K 223 waler shranens b enténng winlér 1one.

24, Usa only ong sea suchon 21 a Ume; specificaly the low sea suction. NEVER USE THE SEA SUCTION WiTH THE
STRAINER BASKET CUIT.

5. Open glaam b $tanchy S0 suclon 10 mainizin f fes of frazilics, INOTE: steam wil nof bo abe lo keep sea waler
guetion ioe e during nommal opeiational Tow).

26, Have aline 1003 and Wfing goar neady o chean sea waler sirner at 3 monsent's notica (remember a haskel staner
fuli of ioe B very heavy — and could take 30 - 45 miniAes fo cean & oul Bitgn bowk! wil (158 a1 aach toaning.

27. Make sure 5ea chest vent is nol choked (azen) and i vaive is 61 open. NEVER USE COMPRESSSED AR 10
CLEAR SEA CHEST 1N GPERATION; this wil creale an airock i the SIY cocling sysiem.

28 Waih s walel cooing overdodrd discharge vt 1o ba kepl open only 55 10 10°% cvin with auliinabi; lemperal,ne

| conirellen, Keap sea waler proscure iower then freshwater ang lwer then Iibwicaling o2 system pressures,

F. Kogp saa waler islal 3 abaul 200C.

3. Feap an aye on seawater pressurd (3 drop in pressuna = fo3s of suclion & dschiroe pessune hunling = aitack).

31 Keep other sea waler copling gverbodid valves shul as much as possib'e {auxiiary enanes & condenser, £lg),

2. Keep sleennm gear sysfem on and closa EDACE VENLs 35 MUCh 3% posside.

STEAALAY A Hk: NN ST S s [N

(ECLAIVER: This cheazhiil ahis 2y i el B4 3 Gusi. 1Ltk nod Borfelt Mbisters and shig $fioon ressmnsdilles. Transpon Canad $hal nal ba ridpans’o ko e manne fes
woTAOn 1 Lok, mor o iRl Opeution OF ship equpment sontring b I cPaciUal 1160t R0 reptd [0 S et winker nanagiion chaciiaiy] and procodunes

regurgd) on Bied of o dhip phyng n e inbetad watr, SOLAS [eoeattaton S0E) Ch 1 padt BT fa]) and B8 Code (Pt 4T}
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