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MARINE TRANSPORTATION SAFETY  
INVESTIGATION REPORT M22A0332 

PERSON OVERBOARD 

Pilot boat A.P.A. No.18 
Atlantic Ocean, 2 nautical miles east of St. John’s, Newfoundland and Labrador 
26 September 2022 

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. This report is not created for use in the context of legal, disciplinary or 
other proceedings. See the Terms of use on page 2. 

Summary 

At approximately 2357 Newfoundland Daylight Time on 26 September 2022, shortly after 
completing a pilot transfer operation to an inbound vessel, the deckhand on the pilot boat 
A.P.A. No. 18 fell overboard approximately 2 nautical miles east-southeast of the entrance to 
St. John’s Harbour, Newfoundland and Labrador. Both the master of the pilot boat and crew 
members on board the inbound vessel attempted to recover the deckhand; the deckhand 
was recovered by the inbound vessel after being in the water for approximately 20 minutes. 
The inbound vessel returned to port where the deckhand was pronounced dead. 

1.0 FACTUAL INFORMATION 

1.1 Particulars of the vessel 

Table 1. Particulars of the vessel A.P.A. No. 18 

Name A.P.A. No. 18 

Transport Canada official number 368950 

Port of registry Halifax 

Flag Canada 

Type Workboat / Pilot boat 

Gross tonnage 50.85 

Length overall 18.78 m 

Built 1974 

Propulsion Self-propelled, twin-screw 

Crew on board 2  
Owner and authorized 
representative 

Atlantic Pilotage Authority 

Ship manager Canship Ugland Ltd. 
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MMSI (maritime mobile service 
identity) 

316007694 

1.2 Description of the vessel 

The A.P.A. No. 18 is a twin-screw, 
aluminum hull, 18.78 m long pilot 
boat, built in 1974 (Figure 1) that 
is used to transport pilots between 
land and an inbound vessel, or to 
transport pilots from outbound 
vessels to land. The vessel is 
owned by the Atlantic Pilotage 
Authority (APA), managed by 
Canship Ugland Ltd. (Canship) and 
is crewed with 1 master1 and 
1 deckhand while conducting pilot 
transfer operations. 

The vessel’s wheelhouse is located 
forward of amidships and is raised 
by approximately 1 m from the 
main deck. Crew members can exit 
the wheelhouse to the raised outer 
deck via the wheelhouse aft door 
or a lower passageway through 
another door to the aft deck. The 
conning position is forward in the 
wheelhouse, slightly to port of 
amidships. The port and starboard 
sides of the bow are mostly visible from this vantage point, but there are blind spots from 
this position. On either side of the raised outer deck are 2 fixed steps to descend to the main 
deck, with vertical handrails fitted on either side. On the outer main deck, a horizontal 
handrail runs the length of either side of the wheelhouse, to which several rope holds are 
attached. The distance from the corner of the wheelhouse to the fixed steps is about 2 m. 

Two wires (one from the port side and one from the starboard side) run from the face of the 
wheelhouse to the bow stanchion, and a sliding rope hold is attached to each wire. These 
wires and rope holds act as an extension of the handrail that runs along either side of the 
wheelhouse, and provide a handhold for pilots and crew members who are working on the 
bow (Figure 2). 

 
1  Also known as a launch master, which is the term used on a pilot boat for the master. 

Figure 1. The A.P.A. No. 18 alongside Pier 7 in St. John’s 
Harbour, Newfoundland and Labrador (Source: TSB) 
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At the time of the occurrence, the vessel was fitted with a wire and tether system that crew 
members secured themselves to with a tether while working on deck. The tethering wires, 
separate from the rope hold wires, were attached to the bow stanchion and ran the length of 
either side of the wheelhouse. The wires were fitted hard against rubber bumpers at the 
forward corners of the wheelhouse and closely to the wheelhouse sides, with less than 0.63 
cm between them and the wheelhouse in some places. 

The vessel’s bulwarks are about 0.15 m high. On pilot boats it is typical to have flush decks 
or low bulwarks. The bow has a grated platform on either side that is approximately 0.15 m 
in height and lies flush with the bulwarks; the platform is about 2 m long and 0.5 m wide 
and is used as the vessel’s embarkation deck. 

The A.P.A. No. 18 is fitted with 3 life rings: 1 on the bow and 1 on either side of the stern. The 
vessel carries a person-overboard retrieval system and a Jason’s Cradle, and is equipped 
with a searchlight. 

Figure 2. View of the A.P.A. No. 18’s bow, including the vessel’s embarkation deck, wire attached to the 
bow stanchion, rope hold, and rubber bumper fixed to the corner of the wheelhouse (Source: TSB) 

 

1.3 History of the voyage 

On 26 September 2022, the master and 1 crew member (deckhand) of the A.P.A. No. 18 
conducted 3 outbound pilot transfers from St. John’s Harbour, Newfoundland and Labrador, 
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each taking approximately 2 hours to complete (at 0700,2 1115, and 1930 respectively). 
At 2300, the master and deckhand began preparing for an inbound pilot transfer operation. 
At approximately 2312, after conducting engine checks, the A.P.A No. 18 departed Berth 7 
with the master and deckhand on board, proceeding to Berth 17 FP (locally known as the 
finger pier)3 to bring the pilot on board.  

At around 2320, the A.P.A. No. 18 departed the berth and proceeded on a course toward the 
pilot station, which is a position approximately 2 nautical miles (NM) east-southeast of The 
Narrows (Figure 3). While transiting out of St. John’s Harbour, the master of the A.P.A. 
No. 18, the pilot, and the master of the inbound vessel discussed via very high frequency 
(VHF) radiotelephone the specifics of the upcoming transfer operation. A plan was 
established for the pilot boat to approach the inbound vessel on the vessel’s starboard side 
at a speed of approximately 7 knots.  

Figure 3. Occurrence map showing vessel tracks and occurrence location (Source: Canadian 
Hydrographic Chart No. 4846, with TSB annotations) 

 

In preparation for the transfer, the pilot donned an inflatable personal flotation device 
(PFD) that had an attached automatic identification system (AIS) transmitter with a built-in 
strobe light-emitting diode (LED). The deckhand donned personal safety equipment which 

 
2  All times are Newfoundland Daylight Time (Coordinated Universal Time minus 3.5 hours). 
3  See map of St. John’s Harbour from the St. John’s Port Authority, at https://sjpa-apsj.com/about-the-

port/port-map/ (last accessed on 15 April 2024). 
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included a safety belt, a tether, and an inflatable PFD that also had an AIS transmitter and 
built-in strobe LED.4 

At approximately 2353, when the pilot boat was alongside the inbound vessel with its 
heading at approximately 270° true (T), the deckhand exited the wheelhouse via the aft 
door. The deckhand proceeded down the fixed steps and to the bow. The deckhand 
connected his tether to the vessel’s wire.  

At about 2354, the pilot followed the deckhand to the bow. At 2355, the pilot stood on the 
A.P.A. No. 18’s embarkation deck and made the transfer to the aft deck of the inbound vessel 
without a pilot ladder. Shortly after, the master of the A.P.A. No. 18 saw the deckhand give a 
thumbs-up signal, indicating the pilot was safe on board the inbound vessel. The master 
started pulling the A.P.A. No. 18 away from the inbound vessel, and the deckhand left the 
bow and headed toward the vessel’s port side. The deckhand disconnected the tether from 
the wire per common practice, likely at the port corner of the wheelhouse.  

The master of the pilot boat did not see the deckhand fall overboard. At about 2357, the 
master heard yelling from the inbound vessel and looked back to see the deckhand in the 
water astern of the A.P.A. No. 18. At this time the pilot boat and the inbound vessel were 
about 2 m apart. The master of the A.P.A. No. 18 immediately stopped the vessel, exited the 
wheelhouse, and threw a life ring into the water. At about the same time a crew member of 
the inbound vessel threw a life ring into the water. The master then returned to the 
wheelhouse, turned the A.P.A. No. 18 to starboard, turned on the searchlight, and proceeded 
to the deckhand’s location.  

Around 2359, the master saw the deckhand near the bow of the pilot boat, stopped the 
vessel, went on deck, and tried to get a second life ring with a heaving line to the deckhand. 
The pilot boat drifted from its position and the master lost sight of the deckhand under the 
bow of the vessel. 

In the meantime, the inbound vessel had altered course to return to the deckhand’s location. 
On 27 September 2022, at around 0002, the inbound vessel located the unresponsive 
deckhand under the bow of the pilot boat. The pilot boat manoeuvred away from the 
deckhand and kept the searchlight on him. The inbound vessel manoeuvred closer to the 
deckhand and its crew members used boat hooks to get hold of the deckhand and bring him 
along the inbound vessel’s port side working deck. A crew member used a pilot ladder to go 
over the side of the inbound vessel and put a rope around the deckhand. Once the rope was 
in place, the crew member ascended onto the inbound vessel’s working deck, and 3 crew 
members pulled the deckhand out of the water through an opening in the bulwarks. The 

 
4  The WamBlee W420 man-overboard (MOB) automatic identification system (AIS) is a personal safety device 

that works on VHF maritime band as search and rescue transponder (SART) using AIS, complete with GPS 
positioning. It can be manually activated or automatically through the marine sensors. It is equipped with 
built-in high efficiency flashing LED. See WamBlee website at http://www.wamblee.it/w420/?lang=en (last 
accessed on 15 April 2024). 
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deckhand was recovered from the water at approximately 0017 wearing an uninflated PFD. 
The safety belt and tether were not recovered. 

Once the deckhand was on board the inbound vessel, first aid was provided, and the 
inbound vessel proceeded into St. John’s Harbour. At 0045, the A.P.A. No. 18 secured at 
Berth 7. At 0047, the inbound vessel secured at Berth 17 FP, where an ambulance was 
waiting to provide medical assistance to the deckhand. The deckhand was taken to hospital 
by ambulance and pronounced dead. 

1.4 Environmental conditions 

The weather at the time of the occurrence was mostly overcast, with winds averaging 
20 knots from the southwest and maximum gusts up to 25 knots. The air temperature was 
14.8 °C and the water temperature was 14.1 °C. Wave heights averaged 1.5 m with a 2.5 m 
maximum height from the south-southeast. There was light precipitation and visibility was 
approximately 2 NM. 

1.5 Vessel certification 

The A.P.A. No. 18 was subject to the Vessel Safety Certificates Regulations and was required 
to undergo a periodic Transport Canada (TC) inspection for certification every 4 years. TC 
inspected the vessel on 26 March 2020 and issued an inspection certificate for Near Coastal, 
Class 2 voyage, which required the vessel to remain within 5 NM from shore. TC also issued 
a record of safety equipment and a safe manning document (SMD).  

According to its SMD, the A.P.A. No.18 was required to have on board a master with a 
certificate of Master, Limited for a Vessel of Less Than 60 Gross Tonnage and 1 crew 
member. 

1.6 Personnel certification and experience 

The master of the A.P.A. No. 18 held a Master Mariner certificate of competency. He had also 
completed a Marine Emergency Duties (MED) A2 course in 1991 and a refresher course in 
2021. The master was employed by Canship and had worked on board the A.P.A. No. 18 for 
3 years before the occurrence.  

The deckhand held a Fishing Master, Third Class, and Able Seafarer Deck certificates of 
competency. He had been employed with Canship for approximately 6 months before the 
occurrence and had worked in the fishing industry for several decades before that.  

1.7 Atlantic Pilotage Authority and Canship Ugland Ltd. 

The APA is a federal Crown corporation responsible for providing marine pilotage service in 
the 17 compulsory pilotage areas in Atlantic Canada. A total of 27 pilot boats are used for 
pilotage services across Atlantic Canada. The APA owns 11 pilot boats, and the remaining 
pilot boats are provided under contract by commercial operators.  
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The APA has 3 models for delivering pilot boat services:  

• The APA provides and manages both pilot boats and crews.  
• A contractor provides and manages both pilot boats and crews. 

• The APA owns the pilot boats, and a contractor provides and manages the crew and 
day-to-day operations.  

Canship is a Canadian ship management company located in St. John’s, Newfoundland and 
Labrador.5 Canship is the contractor that provides crew and manages day-to-day operations 
on board the APA’s 3 pilot boats located in Newfoundland and Labrador.6 In addition to the 
3 pilot boats, Canship manages and operates multiple large vessels, such as tankers and 
cargo ships, on the east and west coasts of Canada as well as in northern Europe. 

1.7.1 Pilot embarking and disembarking 

The transfer of marine pilots at sea is an inherently high-risk activity for both the pilot and 
crew of the pilot boats. The low bulwarks and the act of transferring personnel from one 
vessel to another in a dynamic environment presents unique hazards to the pilot and 
deckhand. In an effort to mitigate these risks, Canship has posted procedures on its pilot 
boats.7 Before conducting a pilot transfer operation, pilot boat deckhands are required to 
wear a PFD in warmer months or a floater jacket in colder months, and a tether that they 
must connect to the wire and tether system of the vessel they are working on as soon as 
they step on deck. Once tethered, the deckhand will go from the wheelhouse to the 
embarkation deck on the vessel bow and the pilot will follow. The pilot does not wear a 
tether while embarking or disembarking a vessel. 

According to Canship’s procedure, the pilot boat must be alongside the inbound or 
outbound vessel before the pilot attempts to embark or disembark. When the pilot has only 
a short distance to climb to embark a vessel, for example when a pilot ladder is not needed, 
the pilot boat should remain alongside until the pilot is on board, as was the case on the day 
of the occurrence.  

Once the pilot has disembarked from an outbound vessel onto the pilot boat, the pilot boat 
master should ensure that the pilot and deckhand are safely inside the wheelhouse before 
pulling away from the outbound vessel’s side. 

 
5  Canship Ugland Ltd., “About Us,” at http://www.canship.com/nl/about-us/ (last accessed on 15 April 2024). 
6  At the time of the occurrence, the 3 vessels were the A.P.A. No. 18, the Atlantic Pilot, and the Avalon Pilot.  
7  Canship Ugland Ltd., Safety and Emergency Manual: Pilot Boats (August 2015), Part 3: Safe Work Practices. 

These procedures were posted in the wheelhouse on board the A.P.A. No. 18. According to Canship, once 
documents are printed they are uncontrolled; the version of the procedures posted were not the latest 
available. 
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1.8 Safety management 

A safety management system (SMS) is a documented, systematic approach to assessing and 
managing operational risk, which provides individuals at all levels of an organization with 
the tools they need to make sound decisions in routine and emergency operations. An 
effective SMS includes processes, which help to ensure safe practices in vessel operations, a 
safe working environment, and should also serve to continuously improve the safety 
management skills of personnel ashore and on board vessels, including preparing for 
emergencies.  

Risk management within an SMS is an ongoing cycle that helps companies and vessel 
operators identify hazards and assess, mitigate, and follow up on existing and potential 
risks. One of the objectives of an SMS is to ensure safe operations for a vessel, which can be 
achieved by assessing all identified risks to a vessel, personnel, and the environment, and to 
establish appropriate safeguards. In order to be effective, an SMS must be vessel-specific 
and related to the operations on board.8,9 

The quality of risk management depends on the completeness of hazard identification. The 
ability to detect and identify hazards depends particularly on the communication of safety-
related information between the operational level (master and crew) and the organizational 
level (management) in an organization. To make this effective, several sources of safety 
information should be considered, such as previous incidents, hazard reporting, near-miss 
reporting, debriefing from drills and exercises, occupational health and safety committee 
minutes, non-compliance reports, inspection and audit reports, and regulatory guidance. A 
reporting culture is a key component of the safety culture needed for the effective 
communication of safety information.10  

The communication of safety information is key to ensure hazards are identified, risks are 
assessed and mitigated, and procedures are continuously improved upon. Understanding 
gaps between procedures and work practices is essential and can be achieved by 
empowering all operational-level employees to communicate these gaps.11,12,13 This process 
of continuous improvement supports increased communication across hierarchical levels of 

 
8  C. Kuo, Safety Management and its Maritime Application (Nautical Institute, 2007), p. 93.  
9  According to The International Safety Management (ISM) Code, Part A, Section 7: Shipboard Operations, “[a] 

company must establish procedures, plans, and instructions, including checklists if appropriate, for key 
shipboard operations concerning the safety of personnel and the protection of the environment. The various 
tasks involved must be defined and assigned to qualified personnel.” 

10  J. Reason, Managing the Risks of Organizational Accidents (Ashgate, 1997), p. 197. 
11  S. Dekker, Safety Differently: Human Factors for a New Era, Second Edition (CRC Press, 2015), Chapter 3: 

People as a Problem to Control, p. 107. 
12  J. Reason, The Human Contribution: Unsafe Acts, Accidents, and Heroic Recoveries (Routledge, 2002), pp. 86–

87.  
13  C. Kuo, Safety Management and its Maritime Application (Nautical Institute, 2007), p. 93. 
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an organization. When the flow of safety information is affected, then continuous 
improvement is difficult to achieve in an SMS. 

1.8.1 Safety management in the Atlantic Pilotage Authority 

The APA has a quality, health, and safety system that is derived from ISO 9001 standards, 
that shares many, but not all, of the same aspects of an SMS certified according to the 
International Safety Management (ISM) Code. The APA is not required to have an SMS, and 
has implemented this combined system.  

Following the APA’s combined system, key members of the APA’s management team 
conduct risk analysis to develop and update programs and procedures for APA operations. 
Depending on the operating model of the APA vessel, different risk mitigations apply. For 
example, APA-managed vessels (Halifax vessels) have a robust drill program where person-
overboard drills are required to be conducted, recorded, and debriefed. The resulting safety 
information is integrated into the APA’s system for continuous improvement. Canship-
managed vessels (St. John’s vessels) conduct person-overboard drills regularly, and 
feedback and lessons learned following the emergency drills can be provided to 
management via the safety committee minutes; however, between January 2022 and 
September 2022 no feedback on the drills was recorded in the safety committee minutes. 
Some 13 checklists and forms (the same checklists and forms that are part of Canship’s SMS 
for pilot boats) are provided to all pilot boats associated with the APA; these checklists and 
forms must be kept on board. 

The APA conducts evaluations of all its vessels and applicable procedures, which consists of 
an annual inspection of vessels and equipment, and an operational audit of procedures; 
however, the A.P.A. No. 18’s annual inspection and audit for 2020 were not conducted due to 
COVID-19 restrictions. The last inspection and audit completed before the occurrence was 
on 16 September 2021.  

1.8.2 Safety management in Canship Ugland Ltd. 

Canship is required by regulation to have a certified SMS in place for some operations it 
manages. For the APA pilot boats that Canship manages, an SMS is not required. The 
purpose of Canship’s SMS is to safely manage operations. Canship’s SMS has several 
objectives: to provide shore-based and shipboard managers and employees with practices 
and procedures to comply with mandatory rules and regulations, to effectively control 
operations, and to keep necessary records.  

The SMS consists of 5 manuals that were last updated in early 2022: the Pilot Boat 
Operations Manual, the Policy, Quality and Environmental Manual, the Administration 
Manual, Emergency and Security Procedures Manual, and the Shipboard Safety Manual. Most 
of these manuals are designed for larger vessels such as tankers or cargo ships, and much of 
the information is not relevant to the smaller pilot boats managed by the company. 
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Canship’s SMS indicates that the Pilot Boat Operations Manual, the Policy, Quality and 
Environmental Manual, and the 13 checklists and forms developed by the APA are the 
primary14 SMS resources for pilot boats managed by Canship. The 13 checklists and forms 
developed by the APA include templates for masters’ hand-over notes and shipboard safety 
committee meetings, and safety checklists. Canship’s 3 other manuals are available to the 
pilot boats, but are considered by crew to be secondary components of the pilot boat SMS. 
Canship’s SMS is audited internally, which is when crews’ awareness of the system is 
assessed. 

The Pilot Boat Operations Manual puts the onus on masters to implement continuous 
improvement of the SMS by ensuring the company addresses all suggestions for 
improvement. The mechanism for masters at the operational level to communicate with the 
company at the organizational level is through the safety committee and a maintenance 
defect list. Although the crew members who work on board the A.P.A. No. 18 communicate 
hazards and incidents among themselves, the investigation determined that hazards 
relating to factors in this occurrence such as 2-person manning levels, emergency response 
to person overboard, or fatigue were not communicated to the organizational level via the 
safety committee, nor were any other reports of these hazards found.  

For emergency procedures, procedures for drills and exercises and incident/hazard/near-
miss reporting, as well as some on-the-job training, masters must look outside the primary 
pilot boat SMS manuals. The incident report procedure lists the types of incidents to report 
and how to report them. In addition, this procedure explains the importance of hazard 
identification; however, the reporting examples are all severe events.15 No examples of 
hazards or unsafe conditions are listed in this procedure.  

1.8.3 Interaction of Atlantic Pilotage Authority and Canship Ugland Ltd. safety 
management systems 

APA pilot boats that are managed by Canship are subject to Canship’s SMS, and so when the 
APA requires a procedure to be added to its pilot boat operations, the procedure comes into 
effect through Canship’s SMS. Canship conducts internal audits to oversee its system; the 
last audit before the occurrence was conducted on 20 October 2021. 

The on-the-job training provided by Canship to the crew of the A.P.A. No. 18 originates from 
APA guidance. The training references some programs that are applicable only to APA-
managed vessels. For example, APA’s personal protective equipment program and drill 
program are referenced in Canship’s on-the-job training; however, these programs do not 
apply to contracted crew vessels such as the A.P.A. No. 18. 

 
14  Canship Ugland Ltd.’s General Operations Manual: Pilot Boats (February 2022), Part 1: Safety Management 

System, Section 2: Structure states “[t]he Pilot Boat's Quality and Safety Management System consists 
primarily of three controlled documents: 1. Policy and Quality Manual 2. General Operations Manual 3. 
Shipboard Forms and Checklists Folder.” 

15  Canship Ugland Ltd., Shipboard Safety Manual, Section 5: Reporting of Accidents, Near-Accidents, Incidents, 
Non-Conformities.  
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1.9 Procedures, adaptation, and work 

Procedures are routinely applied by experienced, trained individuals in the marine 
industry. Procedures exist to provide standardization and to describe task steps, however, 
sometimes there can be mismatches between procedures and work practices.16,17 
Mismatches can occur when a procedure is developed without worker input, when 
procedures from one part of an operation are applied to another, or when the design of the 
equipment and procedure do not match. A mismatch creates a gap between how work is 
written into a procedure and how it is applied. This gap creates opportunities for work to be 
adapted when reconciling multiple goals such as working safely, getting the job done, and 
complying with regulations.18 

Adaptations are often judged negatively or seen as the cause of accidents.19 However, 
adaptations are often needed and can offer solutions to making things work in complex 
environments. Adaptations can be made or develop over time in response to operational 
needs; for instance, a procedure with too few steps can have steps inserted by workers to 
perform work more effectively, when a procedure is impractical for the equipment provided 
the task may be done in a slightly different way, or when a procedure cannot be followed in 
practice in the operational situation, new steps may be developed.  

An absence of familiarization, recurrent training, or routine checking on how work is done 
in daily operations can increase the likelihood of adaptations occurring without 
consideration of the adaptations themselves and their impacts. The longer an adapted work 
practice is applied without incident, the more established the adapted work practice 
becomes.20 Over time, the new and adapted way of working becomes the normal way of 
working and new crew members can learn these adaptations as the standard practice 
instead of the actual, written procedure.  

A risk in these circumstances is that an adapted practice may have developed without 
consideration of all the hazards associated with the work and local environment, as well as 
the mitigations that are designed into a formal procedure to manage those risks. The 
adapted practice may miss key safety requirements or coordination with other procedures 
while it still accomplishes the work. These natural, incremental adaptations to accomplish 

 
16  A. Degani and E. L. Weiner, On the Design of Flight-Deck Procedures, NASA Ames Research Center 

(June 1994), p. 2.  
17  S. Dekker, Safety Differently: Human Factors for a New Era, Second Edition (CRC Press, 2015), Chapter 3: 

People as a Problem to Control, pp. 81–114. 
18  R. Cook and C. Nemeth, “Taking Things in One’s Stride: Cognitive Features of Two Resilient Performances,” 

in: E. Hollnagel, D. D. Woods, and N. Leveson (eds.), Resilience Engineering: Concepts and Precepts (Ashgate 
Publishing, 2006), pp. 205–220.  

19  S. Dekker, Safety Differently: Human Factors for a New Era, Second Edition (CRC Press, 2015), Chapter 3: 
People as a Problem to Control, pp. 81–114. 

20  J. Rasmussen, “Risk management in a dynamic society: A modelling problem,” Safety Science, Vol. 27, No. 2/3 
(1997), pp. 183-213.  
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work tasks in complex work environments and conditions can invisibly erode safety 
margins.21  

In this occurrence, the deckhands were aware of the need to disconnect in places along the 
wire and tether system and this was routinely practised. 

1.10 Falling overboard 

In Canada, falling overboard is one of the leading causes of death in the marine industry. 
Under the Maritime Occupational Health and Safety Regulations (the MOHS Regulations), 
when a hazard of drowning exists as a result of work activities, employers are required to 
provide lifejackets or other flotation devices (that meet the Canadian General Standards 
Board standard CAN/CGSB-65.7-2007 or equivalent), emergency equipment held in 
readiness, a written emergency response procedure, and a qualified person ready to 
intervene.22 The A.P.A. No. 18 was subject to the MOHS Regulations.  

In addition to the risk of drowning, a person who falls into water that is below 15 °C 
experiences an initial cold shock response in the first 2 minutes, which can be fatal.23 If they 
survive the cold shock response, cold incapacitation24 and exhaustion can quickly set in as 
they attempt to stay afloat. Exhaustion increases rapidly if the person is not assisted with 
flotation. PFD use can reduce the adverse consequences of cold shock and increase a 
person’s chances of survival until help arrives. PFDs do this by keeping the user’s face above 
the surface of the cold water which reduces the gasp reflex and stops the user from inhaling 
water. Uninflated PFDs do not assist in flotation. 

Risk of hypothermia25 exists in water of temperatures less than or equal to 25 °C and it is 
significant in water of temperatures less than or equal to 15 °C. Rapid recovery from the 
water is critical to increasing a person’s chances of survival and can be facilitated by vessels 
having a person-overboard procedure and a rescue plan in place.  

 
21  S. Dekker, Drift into Failure: From Hunting Broken Components to Understanding Complex Systems (CRC Press, 

2011), pp. 112-115. 
22  Government of Canada, SOR/2010-120, Maritime Occupational Health and Safety Regulations (as amended 

02 May 2022), Part 10: Protection Equipment. 
23  C. J. Brooks, K. A. Howard, et al., Survival at Sea for Mariners, Aviators and Search and Rescue Personnel, 

Chapter 10: Drowning is Not a Helpful Diagnosis Written on the Death Certificate (North Atlantic Treaty 
Organization and Research and Technology Organization, February 2008), at 
https://www.sto.nato.int/publications/STO Technical Reports/RTO-AG-HFM-152/$$AG-HFM-152-ALL.pdf 
(last accessed on 15 April 2024). 

24  F. Golden, and M. Tipton, Essentials of Sea Survival (Human Kinetics, 2002), pp. 51–117.  
25  Transport Canada, “Hypothermia” (2018), at https://tc.canada.ca/en/marine-transportation/marine-

safety/hypothermia (last accessed on 15 April 2024). 
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TC is responsible for enforcing the MOHS Regulations.26 Some of the ways it does this is 
through routine visits to workplaces and inspections.  

Finding: Other 

The A.P.A. No. 18 had not undergone a maritime occupational health and safety inspection 
by TC in the 5 years before the occurrence. 

1.11 Emergency preparedness for person-overboard emergencies 

Under the Canada Shipping Act, 2001 (CSA 2001), a vessel’s authorized representative (AR) 
is required to develop procedures for the safe operation of a vessel and for dealing with 
emergencies. The AR must also ensure that crew receive safety training.27 Under the Marine 
Personnel Regulations (MPR), crew members are also required to receive on-board 
familiarization and safety training,28 including familiarization with shipboard equipment 
and operational instructions specific to the vessel. The master is responsible for ensuring 
that crew knowledge is up to date and that training records are kept on board. 

As the AR, the APA requires contracted vessels to complete person-overboard drills every 3 
weeks, and written reports of exercises must be posted on the vessel. On the A.P.A. No. 18, 
person-overboard emergency drills were conducted, personnel were trained, and 
instructions and equipment for retrieval from the water were available. The person-
overboard emergency drills were usually completed inside St. John’s Harbour during the 
day and sometimes alongside the wharf. The drills were routinely practised with 2 crew 
members, which is how it would be performed when a pilot was on board. During these 
emergency drills, the crew would use a person-overboard retrieval system. The A.P.A. No. 
18’s records of drills are kept in the vessel’s logbook without a written report. 

At the time of the occurrence, a procedure for person overboard was available in Canship’s 
Emergency and Security Procedures Manual, but that manual was not considered essential 
by pilot boat crews. The emergency procedure lists specific actions for at least 3 people to 
effect a recovery, including a master, an officer of the watch, and a person to prepare an 
emergency boat. 

In September 2021, the APA inspected the vessel, which included observing a person-
overboard drill. The inspection report concluded that the davit installed on the A.P.A. No. 18 
as part of its person-overboard retrieval system was slow and inefficient for recovery, as 
well as being difficult for 1 person to handle. There were no documented changes as a result 
of this inspection and the inspection report was not received by Canship management. 

 
26  Transport Canada and Employment and Social Development Canada’s Labour Program have a memorandum 

of understanding on the application and enforcement of the Canada Labour Code, Part II, which sets out the 
powers, duties, and functions of TC with respect to regulatory oversight of the Maritime Occupational Health 
and Safety Regulations.  

27  Government of Canada, Canada Shipping Act, 2001 (S.C. 2001, c. 26), section 106.  
28  Transport Canada, SOR/2007-115, Marine Personnel Regulations, sections 205 and 206.  
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Further, the crew informally discussed amongst themselves their concerns of facilitating a 
rescue with 1 person on board the vessel. 

1.12 Safe manning 

The CSA 2001 indicates that a master should not operate a vessel unless it is manned with 
sufficient and competent crew for the vessel’s safe operation on its intended voyage, and 
that it remains so manned throughout the voyage.29  

TC issues vessels of more than 15 GT with a document containing information on minimum 
safe manning for the vessel. To apply for a minimum SMD, the vessel’s AR must provide TC 
with the vessel’s requirements during normal operations and emergency situations. Two TC 
inspectors independently review the application on the basis of an assessment of the 
vessel’s requirements using a minimum safe manning evaluation form. The evaluation form 
contains a matrix, which is used by TC to provide a systematic approach to allocating 
minimum safe manning requirements to vessels, and reflects the requirements of the MPR, 
section 207.30  

TC takes information provided by the AR, such as vessel size, passenger count, engine 
power, and suggested number of crew members, and applies it to the evaluation form. If 
both inspectors agree that the minimum number of crew proposed meets regulatory 
requirements, the SMD is issued. The SMD specifies the minimum number of crew members 
required on board the vessel, their levels of certification, and a description of the voyages 
that the vessel is permitted to undertake with that minimum crew complement. An SMD is 
valid for 5 years, and the AR must contact TC to renew the document before it expires. As 
part of the renewal process, a TC inspector visits the vessel to verify that its operating 
conditions have not changed. 

In addition to the vessel information provided by the AR, the evaluation form takes into 
consideration crew requirements for fire, abandon ship, and post-abandonment 
emergencies. The minimum safe manning level is established from the emergency scenario 
with the highest number of crew members required and does not consider the number and 
qualifications of crew members required to safely carry out other vessel operations, such as 
transfer of personnel. Vessels may be issued several SMDs at the same time for different 
voyages.  

Some vessel requirements identified on the evaluation form are prescribed; i.e., a certain 
number of crew members are specified by regulations. Other requirements are non-
prescribed, meaning the number of crew members is not specified by regulations and is 
determined by TC based on a number of factors, such as a best practice. These non-
prescribed requirements may allow for variability in the minimum number of crew on pilot 
boats. 

 
29  Government of Canada, Canada Shipping Act, 2001 (S.C. 2001, c. 26), subsection 82(2). 
30  Transport Canada, SOR/2007-115, Marine Personnel Regulations (as amended 23 June 2021), section 207: 

Minimum Complement. 
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According to TC, the minimum number of crew members for pilot boats vary from 1 region 
to another across the country. For example, in the Atlantic region, most pilot boats have a 
safe manning level of 2 crew members, whereas in the Laurentian region pilot boats have a 
safe manning level of 3.  

APA uses SMDs to establish crewing levels and all of the pilot vessels owned by the APA are 
crewed only to their minimum safe manning level, as is common practice in the marine 
industry. The A.P.A. No. 18’s latest SMD was issued in 2020 (Table 2); at that time, TC’s 
evaluation form included the following emergency scenarios: fire, abandon ship, and post-
abandonment.  

Table 2. Minimum safe manning documents issued to A.P.A. No. 18 from 2008 to 2020 (Source: TSB) 

Year safe 
manning 

document 
issued 

4-person safe manning document 
issued 

2-person safe manning document issued 

2008 4 persons (NC2 voyage)* No document issued 

2011 4 persons (NC1 voyage)** 2-person (NC2, limited to servicing vessels at 
the Placentia Bay outer pilot station) 

2015 4 persons (NC1 voyage) 2-person (NC2, limited to servicing vessels at 
the Placentia Bay outer pilot station) 

2016 No document issued 2 crew (NC2, limited to HTIII*** no further than 
20 NM from shore) 

2018 No document issued  2 crew (NC2, limited to St. John’s Harbour and 
approaches, not more than 5 NM offshore) 

2020 No document issued 2 crew (NC2, limited to HTIII no further than 
20 NM from shore) 

*  Near Coastal voyage, Class 2, as defined in the Marine Personnel Regulations (as amended 01 July 2007). 
**  Near Coastal voyage, Class 1, as defined in the Marine Personnel Regulations (as amended 01 July 2007). 
***  Home-trade voyage, Class 3 (HTIII), as defined in the Home-Trade and Minor Waters Voyages 

Regulations (as amended 01 July 2007). 

In July 2022, a TC inspector assigned to issue an SMD for one of the A.P.A. No. 18’s sister 
ships challenged the issuance of the SMD through TC’s regional structure. The challenge 
concerned the facilitation of a rescue of an unconscious casualty in the water with only 
2 crew members. According to TC, this challenge did not result in a change to the SMD to 
require more personnel, in part because a rescue conducted in this manner was a non-
prescribed requirement in TC’s SMD evaluation form. Late in 2022, TC updated the 
evaluation form to add a non-prescribed requirement, which requires ARs to provide 
details on how a person-overboard emergency would be dealt with. These details are now 
part of the minimum safe manning evaluation for all vessels. 
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1.13 Post-occurrence drug and alcohol testing  

Testing for alcohol and drug use in federally regulated workplaces is guided by human 
rights legislation, labour standards, collective agreements and decisions from labor 
arbitrators, administrative tribunals, and court proceedings where the overall effort in 
these decisions is to balance two competing objectives: preserving individuals’ human and 
privacy rights and ensuring employee and public safety.31 Current Canadian marine safety 
regulations do not require systematic drug and alcohol testing, for example, as part of 
monitoring of the safety of marine operations or following a marine accident or incident.32 

Canship’s Drug and Alcohol Policy33 requires a drug and alcohol test following any incident 
which is reportable under the Transportation Safety Board Regulations. Post-mortem 
toxicology testing was carried out on the deckhand by Newfoundland and Labrador’s Office 
of the Chief Medical Examiner as part of the chief medical examiner’s protocol; however, 
following the occurrence, no testing was conducted on other APA or Canship personnel 
involved in the occurrence.  

Finding: Other  

There is no mandatory post-occurrence drug and alcohol testing in the marine industry for 
Canadian crews involved in occurrences. 

1.14 Fatigue  

Sleep-related fatigue is widely reported in marine operations, and results from insufficient 
good-quality sleep, which can come from lack of sleep and inconsistent sleep times.34 The 
risk of sleep-related fatigue is increased by long shift durations, standby duties, and sleep 
opportunity on mandatory rest period during the daytime. With excessive levels of fatigue 
almost all aspects of human performance are degraded, including those associated with 
vigilance, reaction time, and problem solving. The risks associated with sleep-related 
fatigue must be effectively managed in marine operations, like other hazards. Fatigue risk 
management requires a proactive approach by organizations that includes not only 
compliance with regulations (which can only ever mandate hours of rest, not hours of sleep) 

 
31  Minister of Public Works and Government Services, Canadian Human Rights Commission, Impaired at Work: 

A guide to accommodating substance dependence (2017), p. 14, at https://www.chrc-
ccdp.gc.ca/sites/default/files/impaired_at_work.pdf (last accessed on 15 April 2024). 

32  Under the Government of Canada’s Canadian Transportation Accident Investigation and Safety Board Act (S.C. 
1989, c. 3), subsections 19(9)(b) and (13), a TSB investigator who is investigating a transportation occurrence 
may, where the investigator believes on reasonable grounds that the medical examination is or may be 
relevant to the investigation, require a person to submit to a medical examination. The requirement shall not 
be construed as a requirement that the person submit to any procedure involving surgery, perforation of the 
skin or any external tissue or the entry into the body of any drug or foreign substance. 

33  Canship Ugland Ltd., Policy, Quality and Environmental Manual, Part 1: Drug and Alcohol Policy, section 6.0 
Post–Incident Drug and Alcohol Testing. 

34  V. W. Louie and T. L. Doolen, "A study of factors that contribute to maritime fatigue," Marine Technology, 
Vol. 44, No. 2 (April 2007), pp. 82–92. 
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but also mariner education and awareness. For sleep to be restorative, it should occur at 
night in a period of at least 7, and up to 9, continuous hours.35,36 

Regulations that set out duty time limitations and minimum rest requirements are basic 
fatigue mitigations. These regulations establish work time limits and provide employees 
with the opportunity to obtain sleep; however, these regulations do not (and cannot) ensure 
that the individual is well rested. Under the Marine Personnel Regulations, masters on pilot 
boats like the A.P.A. No. 18 are required to ensure that the master and every crew member 
has at least 6 consecutive hours of rest in every 24-hour period, and at least 16 hours of rest 
in every 48-hour period. The regulations also stipulate not more than 18 hours but not less 
than 6 hours can elapse between the end of a rest period and the beginning of the next rest 
period.37,38  

1.14.1 Fatigue in A.P.A. No. 18 operations 

The work schedule of the crew members who work on board the A.P.A. No. 18, including the 
master involved in this occurrence, follows 1 of 2 formats:  

• 7 days on duty and 14 days off, with 24-hour availability while on duty; or  
• 14 days on duty and 7 days off, with 24-hour availability while on duty.  

Masters monitor tentative pilot transfer requests through the APA’s mobile application. 
Masters generally receive 12 hours’ notice for inbound transfers and 4 hours’ notice for 
outbound transfers; the assignment time is subject to change. When the timing of the 
assignment is firm, APA dispatch will relay the assignment to the master. Masters manage 
work/rest hours by recording hours worked in a spreadsheet throughout the day. When 
hours of work appear to be close to the 18-hour limitation, the master will call in a relief 
crew member or ensure a rest period is available.  

Opportunities for rest occur as a regular part of the A.P.A. No. 18’s daily operations, where 
crew members can be released from the vessel several times during a 24-hour period. Crew 
members are required to return to the vessel within 15 minutes of being called while on 
duty. This irregular and unpredictable work schedule can cause circadian rhythm effects, 

 
35  M. Hirshkowitz, K. Whiton, S. M. Albert, et al., “National Sleep Foundation’s Sleep Time Duration 

Recommendations: Methodology and Results Summary,” Sleep Health: Journal of the National Sleep 
Foundation, Vol. 1, Issue 1 (March 2015), pp. 40–43. 

36  Fatigue management programs, such as the United States Coast Guard’s Crew Endurance Management 
System, have shown that at least 7 to 8 continuous hours of sleep is preferable. 

37  Transport Canada, SOR/2007-115, Marine Personnel Regulations, Section 320: Minimum and maximum 
periods.  

38  Although the Marine Personnel Regulations set minimum requirements for work and rest schedules, past TSB 
investigations have identified that compliance with the minimum requirements (for example, a 6-on 6-off 
work and rest schedule) can cause fatigue over time. See, for example, TSB Marine Investigation Report 
M16P0378.  
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which have been shown to contribute to fatigue.39,40 Specifically, circadian rhythm 
desynchronization causing fatigue can occur with individuals working irregular shifts, 
especially with shifts of more than 8 hours. Shiftwork-related fatigue has significant risk 
factors, and split shifts (i.e., work-rest-work-off) can be particularly fatigue-inducing. 
Working 7 days on duty can allow fatigue risk factors to develop, and working 14 days on 
duty allows more time for fatigue risk factors to develop and greater magnitude of fatigue in 
terms of acute sleep disruption, chronic sleep disruption, continuous or prolonged 
wakefulness, and circadian rhythm effects.  

The master and deckhand involved in the occurrence had not undergone training on fatigue 
awareness or fatigue management, nor were they required to by regulation. 

The master involved in this occurrence generally worked a shift schedule of 7 days on duty 
and 14 days off. He worked 2 extra days before the occurrence to fill in for the vessel’s other 
master before the start of his week-long shift. The occurrence voyage began at the end of 
the master’s second day of filling in.  

The TSB collected the hours of work and rest periods for the deckhand and was able to 
estimate his hours of sleep in the 6 days preceding the occurrence. The deckhand’s regular 
schedule was 7 days on followed by 14 days off, and the occurrence voyage took place on 
the last day of the deckhand’s 1-week shift. At the time of the occurrence, the deckhand was 
on day 7 of a 7-day shift and had been awake continuously for 18 hours, including during 
the regulated rest period of 7.5 hours, which was taken away from the vessel. The TSB’s 
analysis41 identified that the deckhand was subject to the following fatigue risk factors: 

• An acute sleep disruption of 4 hours over a period of 72 hours.42 

• A chronic sleep disruption with a sleep debt of 7.5 hours over a period of 120 
hours.43 

• Continuous wakefulness totaling 18 hours on the day of the occurrence. 
• Circadian rhythm desynchronization as a result of variable and unpredictable work 

schedules resulting from a 24-hours-a-day / 7-days-a-week availability, periods of 

 
39  M. Härmä, M. Sallinen, R. Ranta, et al., “The effect of an irregular shift system on sleepiness at work in train 

drivers and railway traffic controllers,” Journal of Sleep Research, Vol. 11 (2002), pp. 141–151. 
40  E. Åhsberg, G. Kecklund, F. Åkerstedt, and F. Gamberale, “Shiftwork and different dimensions of fatigue,” 

International Journal of Industrial Ergonomics, Vol. 26, No. 4 (2000), pp. 457–465. 
41  The TSB’s fatigue analysis comprises 6 fatigue risk factors (acute sleep disruption, chronic sleep disruption, 

continuous wakefulness, circadian rhythm effects, sleep disorders and medical, psychological conditions, 
illnesses or drugs) and tests for the existence of fatigue and the influence of fatigue on human performance. 

42  This acute sleep disruption was due to the deckhand waking 1 hour earlier than normal on September 23 
and staying awake 3 hours later than normal on September 26. Significant reductions in the quality or 
quantity of sleep compared to an individual’s normal sleep requirements can result in an acute sleep 
disruption. An acute sleep disruption is a fatigue risk factor. 

43  Chronic sleep disruptions occur when sleep quantity or quality disruptions are sustained for periods longer 
than 3 consecutive days, and can result in a sleep debt.  
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work and rest scattered through a shift with no pattern, and early and late work 
tasks.  

• A circadian rhythm low, given that the accident happened near midnight, which is 
during the circadian rhythm trough.44  

Finding: Other 

The deckhand was subject to multiple fatigue risk factors such as acute sleep disruption, 
chronic sleep disruption, continuous wakefulness, circadian rhythm effects, and likely was 
fatigued at the time of the occurrence.  

1.15 Safety equipment 

1.15.1 Wire and tether system 

At the time of the occurrence, the wire and tether system on board the A.P.A. No. 18 
consisted of a wire fitted to the vessel, a belt worn by a crew member, and a single tether 
that connected the crew member’s belt to the wire. This system was put in place by APA and 
Canship to mitigate the risk of crew members falling into the water while conducting work 
on the outer deck of the pilot boat. 

The wires were made of stainless steel, approximately 0.5 inches in diameter. One end of 
each wire was attached to the bow stanchion with a turnbuckle; the other end was attached 
with a hard eye connector just forward of the fixed steps.  

The safety belt was made of 7.6 cm yellow web nylon polyester and had a tongue buckle 
that could be adjusted. A D-ring was fitted on the back of the belt, which clipped to one end 
of an approximately 60 cm tether made of yellow web nylon. The other end of the tether 
could be connected to the wire. The tethers on the A.P.A. No. 18 were used by the multiple 
crew members who work on the vessel.  

1.15.2 Person-overboard retrieval system 

The A.P.A. No. 18 has a person-overboard retrieval system consisting of a long metal pole 
with an adjustable loop at 1 end. The pole can be attached to a block and tackle lifting arm 
(davit) that is permanently attached to the starboard side of the vessel around amidships. 
The pole and lifting tackle can be used together or separately to retrieve a conscious or an 
unconscious person from the water. The size of the adjustable loop can be controlled by the 
rescuer. It is possible for a single person to operate the retrieval system provided there is 
another person available to manoeuvre the vessel. 

 
44  A circadian rhythm trough occurs between successive peaks of activity, when human performance is 

generally low. 
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1.15.3 Personal flotation devices 

In Canada, lifejackets and PFDs come in many shapes, sizes, and colours. Although the terms 
“lifejacket” and “PFD” are often used interchangeably in Canada, a PFD is not considered to 
be a lifejacket.45 There are multiple manufacturers and designs of PFDs and each 
manufacturer has specific instructions for the maintenance and servicing of its products, 
which can vary depending on the design. PFDs can be inherently buoyant or inflatable. 
Inherently buoyant PFDs have buoyancy regardless of when or how they are used and 
require very little maintenance compared to inflatable PFDs. Inflatable PFDs are less 
restrictive than inherently buoyant PFDs, and are more likely to be used for this reason. 
Inflatable PFDs require more maintenance,46 which must be carried out according to 
manufacturer’s instructions for the PFDs to function correctly. 

Vessel lifesaving devices, such as life rafts, are required to be maintained by an accredited 
third party.47 In contrast, inflatable PFDs do not have regulated service requirements, 
although vessel owners may choose to send PFDs to a third party for servicing. 
Manufacturers sometimes choose to accredit third parties to service their PFDs. 

The United States Coast Guard issued a Marine Safety Alert in 2016,48 and TC issued a Ship 
Safety Bulletin in 2019,49 highlighting incidents in which improper maintenance affected 
PFD inflation, resulting in fatalities. These safety messages were issued to remind users of 
the importance of maintaining inflatable PFDs in accordance with manufacturer’s 
instructions.  

The A.P.A. No. 18 was required to carry, and did carry, enough lifejackets on board for the 
maximum capacity of the crew.50 However, the work conducted by deckhands on the 

 
45  Unlike PFDs, lifejackets are designed to turn a person on their back when they are in water, and are required 

to be red, orange, or yellow. 
46  United States Coast Guard, PFD Selection, Use, Wear & Care (August 2012), Frequently asked questions 

about PFDs, at 
https://www.usps.org/national/vsc/FILES/USCG%20PFD%20Selection,%20Use,%20Wear%20&%20Care%20of
%20PFDs.pdf (last accessed on 15 April 2024). 

47  Transport Canada, C.R.C., c. 1436, Life Saving Equipment Regulations (as amended 22 December 2022), 
sections 118 and 119. 

48  United States Coast Guard, Marine Safety Alert, Safety Alert 13-16: “We’re not inflating the importance of this 
message – Check for problems before your life depends on it!” at 
https://www.dco.uscg.mil/Portals/9/DCO%20Documents/5p/CG-5PC/INV/Alerts/1316.pdf (last accessed on 
15 April 2024). 

49  Transport Canada, Ship Safety Bulletin 12/2019: Inspection and maintenance of inflatable lifejackets and 
personal flotation devices (December 2019), at https://tc.canada.ca/en/marine-transportation/marine-
safety/ship-safety-bulletins/inspection-maintenance-inflatable-lifejackets-personal-flotation-devices-ssb-no-
12-2019 (last accessed on 15 April 2024). This SSB was forwarded from Canship management to pilot boat 
masters on 06 November 2020. 

50  Transport Canada, C.R.C., c. 1436, Life Saving Equipment Regulations (as amended 22 December 2022), 
paragraph 27.1(3)(a). 
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A.P.A. No. 18’s deck was identified by management as a risk of drowning, so inflatable PFDs 
were worn by crew members when they worked on deck.  

1.15.4 Personal flotation device worn in the occurrence  

The PFD worn by the deckhand involved in this occurrence was manufactured by Mustang 
Survival Corp. (Mustang) in May 2017 (model number MD 3154). It was approved in 
compliance with UL1180 standards, with Canadian modifications; these standards are 
equivalent to CAN/CGSB-65.7-2007.51  

Figure 4. Model of personal flotation device worn in the occurrence (Source: Mustang Survival Corp.) 

 

The occurrence PFD (Figure 4) was an inflatable collar type, red on the outside and yellow 
when inflated, had 2 heavy-duty D-rings for tethers, and had a person-overboard locating 
device attached.52 The PFD was designed to be used in an offshore environment and had 
38 pounds of buoyancy when inflated. It was designed to inflate using a 2-part inflator cap 
and inflator body system; when the complete assembly was installed, the inflator body with 

 
51  The PFD was approved in accordance with the requirements of Transport Canada’s Canadian Life Saving 

Appliance Standard, TP 14475, First Edition (March 2010), at 
https://tc.canada.ca/sites/default/files/migrated/tp14475e.pdf (last accessed on 15 April 2024). 

52  The WamBlee W420 MOB AIS is a personal safety device that works on VHF maritime band as search and 
rescue transponder (SART) using AIS, complete with GPS positioning. It can be manually activated or 
automatically through the marine sensors. It is equipped with built-in high efficiency flashing LED. See 
WamBlee website at http://www.wamblee.it/w420/?lang=en (last accessed on 15 April 2024). 
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attached CO2 cartridge was designed to fit within the PFD bladder, with the cap on the 
outside and visible through an inspection window.  

The cap contains an inflation activation mechanism that can be initiated in 2 ways: manual 
activation using a pull tab, or automatic hydrostatic activation. When the cap is activated, 
the energy stored in the cap’s coiled spring generates a rotational force that is transferred 
to the piercing mechanism in the inflator body. Through a cam action, this rotation causes 
the piercing pin to be driven through the top of the CO2 cartridge and then withdrawn 
(Figure 5). Once the cartridge is pierced, CO2 gas is released into the bladder of the PFD, 
inflating it. Inflatable PFDs always have an oral inflation tube in case the CO2 inflation 
system fails or the bladder requires a top-up of air. 

In order for the occurrence inflatable PFD to function, and for the bladder to remain inflated 
once filled, the cap and body must be securely mated, sandwiching a soft silicone ring in the 
bladder wall which serves as a gasket. This mating provides the bladder with a gas-tight 
seal. If this is not done correctly, the bladder will not retain CO2 or air, and the PFD will not 
inflate.  

Figure 5. Cross-section of inflator cap and body assembly, with CO2 

cartridge attached to inflator body (Source: TSB) 

 

The manufacturer for the occurrence PFD provides an owner’s manual in which there is a 
checklist for readiness inspections, pre-use inspections, and maintenance instructions for 6-
month and 1-year intervals (Appendix A). The owner’s manual also has specific instructions 
on rearming and repacking the PFD which require the PFD to be rearmed every 5 years (per 
expiry of the inflator system) or after inflation.  

Rearming is the process of changing out the inflator parts within the PFD bladder, and a 
rearm kit from the manufacturer must be used. The rearm kit also includes a set of detailed 
instructions for rearming the PFD (Appendix B). 
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All inspections, maintenance, rearming, and repacking can be done by the user or a third 
party, with the exception of the pre-use inspection, which must be done by the intended 
user. The owner’s manual indicates that users are responsible for becoming familiar with 
the use of their PFD; several suggested methods are activating the CO2 inflation system, 
rearming the CO2 inflation system, and using the oral inflator tube.53 

The occurrence PFD was shared among crew who worked on board the A.P.A. No. 18. 
Canship addressed the care and maintenance of PFDs in use on pilot boats by requiring that 
they be inspected by the master at each change of command and serviced once a year by a 
third-party service provider. Although Canship policy required personal protective 
equipment be maintained according to manufacturer’s instructions, the manufacturer’s 
recommended semi-annual inflation tests and pre-use inspections by the end user were not 
described in the company policy.  

The occurrence PFD was serviced by a third party on 01 April 2022. The servicing included 
a rearming, inspection, and repacking in accordance with the third party’s Generic Inflatable 
LifeJacket Service Checklist (the generic checklist). The generic checklist was developed by 
the third party based on training and material received from Crew Saver, another PFD 
manufacturer with whom the third party is trained and certified. The generic checklist was 
developed to ensure important steps were not missed; it leads technicians through the 
servicing of a variety of inflatable PFDs and includes a leak test, inspection of components, 
inspection of the general condition, repairs, and repacking. The generic checklist was 
completed while servicing the occurrence PFD. 

Some of the steps in Mustang’s rearming and repacking instructions for its PFDs differ from 
the generic checklist developed by the third party. Most notably, the air-leak test conducted 
by the third party was 1 hour long, whereas Mustang’s rearming and repacking instructions 
indicate the test should be conducted overnight. As well, the generic checklist did not give 
the same level of detail as the manufacturer’s rearming and repacking instructions. The 
third party had access to Mustang’s rearming and repacking instructions but rarely 
referenced them. The third party was not a certified service provider for Mustang PFDs, nor 
were they required to be to service that manufacturer’s products.  

 
53  Mustang Survival Corp., Owner’s Manual: Inflatable PFD (March 2020), p. 21.  
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The pilot boat masters 
have a safety checklist54 to 
use each time they inspect 
the safety equipment on 
board their vessels. This 
checklist is to be 
completed at every change 
of command. The PFD 
inspection requires users 
to test each person-
overboard locating device 
and strobe LED, and to 
inspect the cleanliness and 
overall condition of each 
PFD. The shared PFDs on board the A.P.A. No. 18 were inspected on 16 September 2022 and 
25 September 2022 and the inspections were recorded in the vessel safety checklist. The 
record of inspection on the care and storage label (Figure 6) inside the occurrence PFD was 
blank.55  

1.15.5 Testing by the TSB 

Following the occurrence, the PFD was brought to the TSB Engineering Laboratory in 
Ottawa, Ontario, for a detailed visual inspection, examination, and testing. The occurrence 
PFD was received in an uninflated condition, with the bladder slightly visible on the lower 
left side, and the rest of the zipper fastened. The initial visual inspection noted the PFD did 
not exhibit deterioration such as broken hardware, detached webbing, or rotten structural 
components that could diminish its performance.  

Finding: Other 

The manual pull tab on the occurrence PFD was tucked in where it could not be accessed by 
the user. 

During the examination of the occurrence PFD, the expiry date noted on the cap was 2027, 
and there had been an initial activation of the inflator cap when the water met the water-
sensitive element, but the inflator body did not activate. This allowed the inflation 
activation mechanism inside the inflator cap to rotate. However, the mating gear on the 
inflator body did not engage and the piercing pin did not move or puncture the CO2 
cartridge. The examination and testing determined that the cap and body were unmated. 
The cap activated and the body did not, indicating that the cap and body were separated at 
some point prior to the occurrence and not as a result of recovery efforts. Because the 
inflator cap and inflator body were not mated, the PFD bladder was not sealed, which 

 
54  Atlantic Pilotage Authority, “APA09 Safety Checklist Rev.1” (October 2017). 
55  The records of inspection are kept in the master’s hand over notes.  

Figure 6. Care and storage instruction label from the occurrence PFD 
showing the blank inspection record (Source: TSB) 
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prevented the PFD from inflating. Further visual inspection, as required by the 
manufacturer’s instructions for pre-use inspection, would not have detected the separation 
of the inflator cap and body.  

The TSB laboratory conducted testing under various conditions to assess whether it was 
possible to rearm a PFD, perform an inflation test, and subsequently have the cap and body 
become unmated during repacking of the PFD. The testing revealed that it was possible to 
recreate this scenario; however, it could not be done if the manufacturer’s instructions for 
rearming and repacking were followed. 

The attached AIS transmitter functioned as expected during testing.  

1.16 Previous occurrences 

M19A0090 (oyster boat) – On 08 April 2019, an unnamed and unregistered oyster boat, 
with 3 people on board, capsized 0.5 NM west of Bayfield, Nova Scotia. Only 1 crew member 
survived. The investigation revealed a that a PFD used in the occurrence did not inflate due 
to maintenance not being conducted according to the manufacturer’s instructions. 

The TSB has also investigated several occurrences where it was found that crews 
experienced person-overboard emergencies without adequate emergency preparedness 
and manning levels to successfully conduct a rescue from the water,56 as well as 
occurrences that highlighted the risks associated with minimum safe manning levels not 
being sufficient to carry out emergency duties.57 

Previous TSB investigations have found examples of adaptations to safe work practices that 
often result in lowered margins of safety.58 

1.17 TSB Watchlist 

The TSB Watchlist identifies the key safety issues that need to be addressed to make 
Canada’s transportation system even safer. 

 
56  TSB marine transportation safety investigation reports M20C0101, M15A0045, M11M0017, and M99L0099. 
57  TSB marine investigation reports M16P0062, M15A0009, and M14C0156. 
58  TSB marine transportation safety investigations M21C0214 and M20P0353. 
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Fatigue management in rail, marine, and air transportation is a Watchlist 2022 issue. 

In the marine industry, fatigue is linked to the intensive nature of the business: long and 
irregular hours of work over extended periods, brief or interrupted sleep, rapidly rotating 
shifts, high workload, and social isolation. Enforcement of hours-of-work regulations on 
domestic vessels has been problematic. A strong work ethic, labour shortages, and 
economic imperatives in the marine industry may also encourage individuals to work while 
fatigued because of a real or perceived obligation to do so. This makes it more difficult for 
fatigue to be recognized as a problem and for appropriate action to be taken.  

Following an occurrence on 13 October 2016 in which the tug Nathan E. Stewart and the 
tank barge DBL 55 went aground after the watchkeeper on the bridge, who was fatigued, fell 
asleep,59 the Board made 2 recommendations related to fatigue. In the first, the Board 
recommended that 

the Department of Transport require that watchkeepers whose work and 
rest periods are regulated by the Marine Personnel Regulations receive 
practical fatigue education and awareness training in order to help identify 
and prevent the risks of fatigue. 
TSB Recommendation M18-01 

In the second, the Board recommended that 

the Department of Transport require vessel owners whose watchkeepers' 
work and rest periods are regulated by the Marine Personnel Regulations to 
implement a comprehensive fatigue management plan tailored specifically 
for their operation, to reduce the risk of fatigue. 

TSB Recommendation M18-02 

In this 2016 occurrence, both recommendations were aimed at managing fatigue in 
watchkeepers.  

In response to these recommendations, TC implemented a 5-year Fatigue Action Plan to 
address fatigue among seafarers. TC also proposed amendments to the MPR. However, the 
publication of the new MPR in the Canada Gazette, Part I has been significantly delayed. In 
February 2024, TC’s response to Recommendation M18-01 was assessed as Satisfactory in 
Part, and TC’s response to Recommendation M18-02 was assessed as Unsatisfactory.  

In the occurrence involving the A.P.A. No. 18, the work/rest provisions in the MPR applied; 
however, there is no requirement in the regulations for companies to have comprehensive 
fatigue awareness training or a fatigue management plan. 

Fatigue has been identified in previous TSB reports as a contributing factor to accidents, 
and the presence of fatigue risk factors in this occurrence demonstrates that fatigue persists 
as an issue within the marine industry. 

 
59  TSB Marine Investigation Report M16P0378. 
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Safety management in rail, air, and marine transportation is a Watchlist 2022 issue. 

To date, only Canadian vessels that operate on international voyages and are subject to 
Chapter IX of the International Convention for the Safety of Life at Sea (SOLAS) must comply 
with the existing Safety Management Regulations. These regulations do not apply to over 
99% of domestic commercial vessels (referred to as non-convention vessels), although a 
recent “tiered” proposal by TC would expand their applicability. However, even when 
operators do have safety management processes in place, they are not always able to 
demonstrate that hazards are being identified nor that effective risk-mitigation measures 
are being implemented. 

Safety management has been on the TSB Watchlist since 2010, and the TSB has investigated 
many occurrences where it was found that safety management processes were weak or not 
used. 

Since 2004, the TSB has put forward recommendations calling on TC to implement 
regulations requiring all commercial operators in the marine industry to have formal safety 
management processes, and effectively oversee these processes (TSB recommendations 
M04-01 and M17-02). In response, TC proposed the Marine Safety Management System 
Regulations that will expand formal SMS requirements. The proposed regulations are 
expected to come into force in 2024. 

In this occurrence, although the APA’s combined system applied in part to the A.P.A. No. 18, 
and Canship’s SMS was in place, many hazards related to routine tasks associated with pilot 
boat operations were unmitigated. This occurrence demonstrates that issues with safety 
management persist in the marine industry. 
  

ACTION REQUIRED 

Fatigue management in marine transportation will remain on the Watchlist until the following 
actions are taken: 

• TC requires that watchkeepers whose work and rest periods are regulated by the Marine 
Personnel Regulations receive practical fatigue education and awareness training to help identify 
and prevent the risks of fatigue. 

• Vessel owners are required to implement fatigue management plans, including education on the 
detrimental effects of fatigue and support to mariners in reporting, managing and mitigating 
fatigue. 

• TC reviews the domestic hours of work and rest provisions in the Marine Personnel Regulations 
in light of the most recent knowledge from fatigue science and, at a minimum, ensures 
consistency with the International Convention on Standards of Training, Certification and 
Watchkeeping for Seafarers. 
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1.18 TSB laboratory reports 

The TSB completed the following laboratory reports in support of this investigation: 
• LP089/2022 – Inflatable PFD examination 
• LP128/2022– Analysis of WamBlee distress alert device 

 

ACTION REQUIRED 

Safety management will remain on the Watchlist for the air and marine transportation sectors 
until 

• TC implements regulations requiring all commercial operators to have formal safety 
management processes; and 

• Transportation operators that do have an SMS demonstrate to TC that it is working—that 
hazards are being identified and effective risk-mitigation measures are being implemented. 
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2.0 ANALYSIS 

Just before midnight on 26 September 2022, the deckhand working on the pilot boat 
A.P.A. No. 18 fell overboard. After approximately 20 minutes in the water, the deckhand was 
recovered and brought to port, where he was pronounced dead. This analysis will examine 
adaptation of work practices, emergency response, personal flotation devices (PFDs), and 
the roles of Canship Ugland Ltd. (Canship) and the Atlantic Pilotage Authority (APA) in 
managing safety for pilot vessels. 

2.1 Wire and tether system and necessary adaptations  

The transfer of marine pilots at sea is an inherently high-risk activity for personnel working 
on outer decks. APA and Canship recognized the risk of going overboard while engaged in 
this activity and implemented mitigation measures to reduce that risk. To reduce the risk of 
going overboard, there is a procedure for embarking and disembarking pilots. According to 
the pilot embarking/disembarking procedure, deckhands must connect their tethers to the 
wire as soon as they step on deck.  

This procedure was in place, posted on board the A.P.A. No. 18, and training on how to use 
the wire and tether system was provided to all deckhands who worked on the vessel. 
However, because of the wire and tether system’s design and the way it was installed, the 
deckhands could not use it as intended by procedure. The wire was accessible to deckhands 
only after they descended the fixed stairs aft of the wheelhouse instead of when they first 
stepped on deck; from there the wire was fitted closely along the wheelhouse sides and 
hard against the wheelhouse forward corners such that the single tether used by the 
deckhands could not slide continuously from the stairs to the bow. These barriers required 
the deckhands to descend and ascend the stairs untethered, slide the tether along a section 
of wire where the tether clip head was wider than the space between the wire and the 
wheelhouse, and disconnect and reconnect around the wheelhouse corner when going out 
to and returning from the bow during a pilot transfer.  

Disconnecting and reconnecting the tether was an adaptation used frequently by deckhands 
on the A.P.A. No. 18. Because it was impossible to connect the tether to the wire as soon as 
they stepped on deck, and it was impossible to have the tether continuously connected to 
the wire, over time the deckhands adapted the procedure to use the handrail instead of 
connecting to the wire as they stepped on deck and moved to the wheelhouse corner.  

Formal procedures frequently have to be adapted at the operational level to make practices 
work in real life, given local conditions and designs. Adaptations like those used in this 
occurrence take place because people are trying to accomplish their work while following 
the procedures. When adaptations develop, there is a risk that associated hazards have not 
been identified and mitigated. Situations like this demonstrate the importance of an SMS 
that supports the recognition and communication of operational safety information to 
management for continuous improvement.  
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On the night of the occurrence the deckhand working on board the A.P.A. No. 18 was 
observed with his tether connected to the wire and tether system as he moved toward the 
bow of the vessel. Once the pilot transfer was completed to the inbound vessel, the 
deckhand signalled to the master that everything was okay. He then proceeded toward the 
wheelhouse, disconnecting his tether from the wire likely at the port corner of the 
wheelhouse as was the usual practice.  

The investigation could not determine the exact reason why the deckhand fell overboard. 
However, given there was no evidence of the wire being broken or damaged, the 
investigation determined that the deckhand was not tethered to the wire along the port side 
of the wheelhouse when he fell overboard. 

Findings as to causes and contributing factors 

The design of the wire and tether system and the way it was installed on board the A.P.A. No. 
18 prevented the deckhands from being continuously connected to the wire as they moved 
between the fixed stairs and bow of the vessel.  

The wire and tether system’s design and installation necessitated an adapted practice of 
disconnecting the tether from the wire while transitioning from the side to the front of the 
wheelhouse, which contributed to the occurrence deckhand being untethered and 
subsequently falling overboard. 

2.2 Emergency preparedness and safe manning 

The success of any emergency operation on board a vessel depends to a great extent on 
whether there are a sufficient number of crew members with the appropriate qualifications 
to perform the required tasks. When a vessel has 2 crew members, many emergencies can 
result in only 1 crew member being available to effect emergency response. For example, 
when 1 of 2 crew members falls overboard, the remaining crew member is the only person 
available to effect a rescue while also being responsible for the operation and safety of the 
vessel. This emergency scenario is compounded by the fact that the likelihood of survival 
for a person immersed in cold water decreases when retrieval from the water is delayed. 

To ensure a timely response to emergencies, a vessel’s on-board level of emergency 
preparedness needs to be considered. Having an emergency response plan, conducting 
regular drills and training, considering the design of a vessel in emergency response, and 
carrying appropriate lifesaving equipment are steps to increase the on-board level of 
emergency preparedness.  

In order to recover a person from the water, a vessel must maintain a position close to the 
person. When a vessel is stopped, it will move with the sea at a different rate than the 
person in the water, which means that the vessel must reposition frequently and be actively 
navigated to maintain a position close to the person in the water. At the same time, the 
retrieval equipment must be used to remove the person from the water. The wheelhouse of 
the A.P.A. No. 18 is approximately 2 m from the retrieval equipment. In addition, the person 
navigating the A.P.A. No. 18 cannot see the water close to the vessel; therefore, they either 
need direction from a spotter or they must leave the conning position to verify the position 
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of the person in the water. It is therefore unlikely that 1 person would be able to carry out a 
rescue.  

Masters and crew members who worked on board the A.P.A. No. 18 were required to, and 
often did, conduct person-overboard drills. The drills were completed alongside the wharf 
at St. John’s Harbour, or on the calm waters of the harbour, and always during the day; these 
settings did not reflect the usual environment where a person-overboard emergency was 
likely to take place. The drills were performed with a deckhand available to assist; 
consequently, the drills did not reveal that a single person could not manoeuvre the vessel 
and rescue an unconscious person from the water. The A.P.A. No. 18 had a person-overboard 
checklist that described roles for at least 3 personnel and was therefore not realistic for or 
relevant to the A.P.A. No. 18 operations and design. The person-overboard checklist was also 
in 1 of Canship’s SMS manuals that the crew considered to be secondary for pilot vessel 
operations. This deficiency was not detected in any of the drills or exercises conducted. 

The A.P.A. No. 18 was equipped with a person-overboard retrieval system that included a 
davit, as well as several life rings, and a Jason’s Cradle for retrieving persons from the water. 
Although an inspection conducted by the APA in September 2021 revealed that the davit 
was not ideal for a timely recovery, nor for use by 1 person, no changes to the vessel were 
made. 

Previous TSB investigations60 have found a link between lower levels of emergency 
preparedness and difficulty recovering persons from the water. 

Finding as to causes and contributing factors 

The design of the vessel combined with its level of emergency preparedness made it 
practically impossible for the master alone to retrieve the deckhand from the water. 
Consequently, the deckhand was immersed in cold water for a prolonged period of time.  

A vessel’s on-board level of emergency preparedness is in part determined by having a 
sufficient number of crew to use the equipment available. However, authorized 
representatives (AR) frequently crew vessels in accordance with minimum safe manning 
levels. Therefore, minimum safe manning documents (SMDs) can impact the fundamental 
safety of a vessel and its crew.  

When issuing an SMD, Transport Canada (TC) determines a vessel’s minimum complement 
in accordance with the requirements of the Marine Personnel Regulations (MPR); this 
minimum complement does not consider that additional crew may be needed depending on 
the vessel’s operations, and TC expects that ARs will augment the crew as needed. 
Additionally, the safe manning criteria in the evaluation form used by TC for determining a 
vessel’s minimum safe manning level did not take into account person overboard or 
incapacitation emergencies, so these scenarios where not considered when TC evaluated 
the safe manning levels for the A.P.A. No. 18 and issued its SMD. Consequently, the SMD on 

 
60  TSB marine transportation safety investigation reports M20C0101 and M15A0045.  
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board the A.P.A. No. 18 stipulates that the minimum safe manning level for the vessel is 
2 crew members, and the AR crewed the vessel to this level.  

As of late 2022, TC is requesting information from ARs regarding how a person-overboard 
emergency would be dealt with. However, because this requirement is not prescribed it can 
be applied inconsistently, as is the case with the SMD issued to one of the A.P.A. No. 18’s 
sister ships, and the SMDs issued to other pilot boats across the country. As this and other 
TSB investigations61 demonstrate, insufficient crew affects crews’ ability to effectively carry 
out emergency duties even when manning levels are in compliance with SMDs. 

Finding as to risk 

If safe manning criteria do not consider person overboard and incapacitation emergencies, 
and those criteria are not consistently applied, there is a risk that vessels with low 
minimum safe manning levels will not have sufficient crew to effectively respond to an 
emergency situation. 

2.3 Fatigue management 

Given the performance impairments that occur when a person is fatigued, it is critical that 
organizations manage fatigue effectively. At the time of the occurrence, Canship’s fatigue 
policy included limitations for work and rest that were based on the requirements of the 
MPR. The work schedule for the crew of the A.P.A No. 18 is in 1 of 2 shift formats: 7 days on 
duty and 14 days off, or 14 days on duty and 7 days off, with a requirement to return to the 
vessel within 15 minutes of being called while on duty.  

The risk of impairment from fatigue is increased by long shift durations; for example, 
working a maximum of 18 hours before receiving a mandatory 6 hours off. While 6 hours off 
is prescribed following an 18-hour shift, restorative sleep may be difficult for crew to obtain 
or may not occur because of the irregular and unpredictable timing of the rest period. As 
well, activities other than sleep need to be performed during the 6-hour break, such as 
travel and eating.  

In the A.P.A No. 18’s work schedule, the risk of impairment from fatigue is greatest for the 
individuals working the 14 days on, 7 days off shift due to the longer amount of time that 
the crew are on shift and the 15-minute call back requirement for 24 hours a day, 14 days in 
a row.  

The MPR establishes the minimum hours of rest for seafarers, and work schedules that 
follow these requirements can introduce a number of fatigue risk factors such as  

• acute sleep disruption from early and late pilot transfers;  
• chronic sleep disruption related to the irregular and unpredictable schedule;  
• continuous wakefulness; and  
• circadian rhythm effects due to the irregular and unpredictable work schedule, and 

occasionally working during the nighttime circadian trough.  

 
61  TSB marine investigation reports M15A0009, M14C0156, and M11M0017.  
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The issue of inadequate fatigue management is not limited to the A.P.A. No. 18. The TSB 
Watchlist 2022 has identified that there is currently no mandatory requirement in the MPR 
for companies to have comprehensive fatigue awareness training or a fatigue management 
plan. Given the long hours and irregular and unpredictable schedules involved in marine 
pilotage operations, there is a need for greater awareness of the risks associated with 
fatigue and effective strategies to mitigate those risks. 

Finding as to risk 

Without effective fatigue risk management, crews working irregular and unpredictable 
work schedules, with long hours, may be at increased risk of performance impairments due 
to fatigue.  

2.4 Servicing and maintenance of personal flotation devices 

PFDs are vital pieces of drowning prevention equipment in the marine industry. To be 
functional, PFDs must be maintained according to the manufacturer’s instructions. The 
maintenance, servicing, and inspection requirements for PFDs are different depending on 
whether they are inflatable or inherently buoyant. Maintenance requirements for inflatable 
PFDs, such as the 1 used in this occurrence, are more complex than other PFD types.  

Inflatable PFDs not being maintained according to the manufacturer’s instructions is a 
known and persistent hazard. As the United States Coast Guard and TC safety messages 
indicate, it is common for the functionality of inflatable PFDs to be impaired when they have 
not been maintained in accordance with the manufacturer’s instructions.  

Although PFDs do not require third-party servicing, due to the complex nature of their 
maintenance, PFD owners sometimes send them to a third party. Not all third parties have 
the same certifications for PFD servicing and maintenance; to ensure PFDs are being 
maintained according to the manufacturer’s instructions, PFD owners and users need to be 
aware of third-party accreditation. Further, even when serviced by a third party, there are 
still critical elements in the manufacturer’s instructions that must be completed by the user. 
In this occurrence, Canship had its PFDs serviced by a third party with the expectation that 
they would be serviced to the manufacturer’s instructions.  

The occurrence PFD was rearmed and inspected in April 2022 by a third party. The third 
party used its own generic checklist, which included a 1-hour leak test; this test was 
performed with the expectation that all deficiencies with any PFD type would be identified 
in that testing timeframe.  

Because PFD rearming, repacking and inspection was delegated to a third party, it is likely 
that there was an expectation on the part of Canship that additional maintenance as 
detailed in the manufacturer’s instructions would not be required, although Canship policy 
did require personal protective equipment to be maintained according to manufacturer’s 
instructions. Since inspections by the masters were conducted regularly, it is likely there 
was an expectation on the part of the A.P.A. No. 18’s crew that the occurrence PFD would be 
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ready for use and not require pre-use inspection as detailed in the manufacturer’s 
instructions. In addition, the occurrence PFD was shared among the deckhands who worked 
on board the vessel. When a piece of personal protective equipment is shared, the 
responsibility for it is shared as well, which may result in pre-use inspections not being 
completed by each user as required. Critical elements of the manufacturer’s instructions, 
such as pre-use inspections and air-leak testing by users, were not completed on the 
occurrence PFD. 

The TSB laboratory tested the occurrence PFD and others under various conditions. During 
testing, the separation of the inflator cap and body occurred only when the manufacturer’s 
instructions were not followed. The investigation could not determine when the separation 
of the inflator cap and body on the occurrence PFD occurred; however, the investigation did 
determine it was not identified as a deficiency. Air-leak tests done at regular intervals are 
designed to identify leaks, and a general awareness and hands-on training in user PFD 
maintenance, according to the manufacturer’s instructions, is a best practice that increases 
the likelihood of deficiencies being identified. Because the deficiency was not identified, the 
PFD was used on the night of the occurrence.  

Finding as to risk 

Inflatable PFDs require servicing that must be done in accordance with the manufacturer’s 
instructions. When all persons involved in inflatable PFD inspection and maintenance are 
not aware of or trained with the manufacturer’s instructions, there is a risk that deficiencies 
will not be identified and corrected, which may result in crew using PFDs that are damaged 
or non-functional. 

2.5 Personal flotation device failure 

Given that conducting pilot transfers includes a high risk of going overboard, Canship and 
APA have implemented mitigation measures to reduce this risk, such as requiring that all 
crew and pilots wear a PFD when on deck. Research has shown that correctly wearing 
lifejackets and PFDs reduces the risk of cold shock on a person who is unexpectedly 
immersed in cold water, which effectively gives rescuers more time to retrieve that person. 
However, when an inflatable PFD fails to inflate, the protection and additional time for 
retrieval is lost. The PFD worn by the deckhand did not provide buoyancy in this 
occurrence. 

The occurrence PFD was thoroughly examined and tested by the TSB laboratory where it 
was found that the inflator cap and inflator body were separated. Inflatable PFDs like the 
one used in this occurrence will not inflate when the cap and body are separated. Since the 
inflator cap and body must be mated to seal this inflatable PFD's bladder, any attempts to 
inflate the occurrence PFD using the manual pull tab or oral inflation tube would have been 
unsuccessful. The TSB laboratory also found that the occurrence PFD’s CO2 cartridge was 
not punctured even though the cap was activated.  

Although the investigation could not determine exactly when the inflator cap and body 
separation occurred, testing revealed that the separation happened prior to the occurrence; 
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the inflator cap and body were separated at some point during or after the PFD’s last 
servicing. 

Finding as to causes and contributing factors 

The occurrence PFD’s inflator cap and inflator body were separated, which prevented it 
from inflating and providing buoyancy. The PFD’s failure to inflate reduced the likelihood of 
the deckhand’s survival while he was immersed in cold water. 

2.6 Communication of safety information and safety management 

An effective safety management system (SMS) is not just a set of documents, but relies on a 
culture of 2-way communication of safety information to identify and mitigate hazards in 
the work environment. Operational safety information can be communicated to 
management through hazard reporting, near-miss reporting, debriefing from drills or 
exercises, occupational health and safety committee minutes, non-compliance reports, and 
audit reports. Once hazards are identified at the operational level and communicated, 
controls can be put in place to reduce risks, which can then be communicated back to the 
operational level as implemented training, procedure, audits, and inspections. Gaps in 
communication can result in operating with unmitigated hazards. 

The investigation found that opportunities for operational-level safety information to be 
communicated and then integrated into Canship’s SMS were missed. The following are 
examples of how the flow of safety information was affected from the operational level for 
integration into Canship’s SMS: 

• Reporting procedures are found in Canship’s SMS manual which is considered by 
crew to be less relevant for pilot boat operations.  

• Canship’s SMS includes information about known hazards and how to identify them. 
However, no feedback, lessons learned, or hazards were recorded in the safety 
committee minutes between January 2022 and September 2022. 

• Issues associated with the use of the wire and tether system as designed and 
installed were not formally reported or mitigated. 

• Person-overboard drills as practised did not reflect typical conditions, and the 
hazards associated with low crewing levels were not formally reported through 
Canship’s SMS for action and follow-up.  

• APA, in the last inspection before the occurrence, found that the person-overboard 
retrieval system was difficult for 1 person to use; this safety-related information 
from APA was not formally actioned, in part because this safety-related information 
was not received by Canship. 

A number of factors underly this ineffective flow of safety information. One factor is the 
design of the SMS and its application to the A.P.A. No. 18. Canship voluntarily applies its 
tanker and cargo ship SMS to pilot boat operations, with some pilot boat–specific 
procedures originating from APA; however, this results in the A.P.A. No. 18 being subject to 
an SMS that does not completely take into account its day-to-day operations. The Canship 
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SMS is complex; it is spread across multiple documents, only 1 of which is specific to pilot 
boat operations. The Canship SMS has large parts that are not relevant to pilot boat 
operations, and it focuses on compliance with regulation. Also, key aspects of the Canship 
SMS, which enable communication of safety information, such as hazard identification, 
incident reporting, emergency response, and drills and exercise conduct, are found in 
Canship SMS manuals which are considered by crew to be secondary for pilot boat 
operations. 

Another factor affecting the flow of safety information is the model used to operate the 
A.P.A. No. 18. Although APA is the owner of the occurrence vessel and it conducts risk 
assessments and annual inspections, it does not manage day-to-day operations on the 
A.P.A. No. 18. Even though APA has safety programs for pilot boats that it owns and manages 
that are relevant to pilot boat risk, many of these programs are not incorporated into 
Canship’s SMS. In addition, the on-the-job-training guidance that Canship uses to familiarize 
new crew members on the A.P.A. No. 18 was developed by APA and references programs 
that are not contained within Canship’s SMS documentation, which can confuse crew 
members of the A.P.A. No. 18, who participate in Canship’s SMS.  

The investigation identified known hazards that were not reported through Canship’s SMS. 
The hazards associated with the design of the wire and tether system, inflatable PFDs, and a 
low crewing level were known at the operational level and through APA inspection, but 
were not actioned by various safety management processes in place. Because the safety 
management processes of continuous improvement did not support communication of 
safety information across hierarchical levels, many of these hazards existed with ineffectual 
controls in place. 

Finding as to risk 

If a company’s SMS does not facilitate the flow of safety information from the operational 
level to management, there is a risk of vessels operating with hazards that are known but 
without adequate defences. 
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3.0 FINDINGS 

3.1 Findings as to causes and contributing factors  
These are conditions, acts or safety deficiencies that were found to have caused or contributed to 
this occurrence. 

1. The design of the wire and tether system and the way it was installed on board the 
A.P.A. No. 18 prevented the deckhands from being continuously connected to the wire as 
they moved between the fixed stairs and bow of the vessel.  

2. This system design and installation necessitated an adapted practice of disconnecting 
the tether from the wire while transitioning from the side to the front of the 
wheelhouse, which contributed to the occurrence deckhand being untethered and 
subsequently falling overboard. 

3. The design of the vessel combined with its level of emergency preparedness made it 
practically impossible for the master alone to retrieve the deckhand from the water. 
Consequently, the deckhand was immersed in cold water for a prolonged period of time.  

4. The occurrence personal flotation device’s (PFD) inflator cap and inflator body were 
separated, which prevented it from inflating and providing buoyancy. The PFD’s failure 
to inflate reduced the likelihood of the deckhand’s survival while he was immersed in 
cold water. 

3.2 Findings as to risk 
These are conditions, unsafe acts or safety deficiencies that were found not to be a factor in this 
occurrence but could have adverse consequences in future occurrences.  

1. If safe manning criteria do not consider person overboard and incapacitation 
emergencies, and those criteria are not consistently applied, there is a risk that vessels 
with low minimum safe manning levels will not have sufficient crew to effectively 
respond to an emergency situation. 

2. Without effective fatigue risk management, crews working irregular and unpredictable 
work schedules, with long hours, may be at increased risk of performance impairments 
due to fatigue.  

3. Inflatable personal flotation devices (PFDs) require servicing that must be done in 
accordance with the manufacturer’s instructions. When all persons involved in 
inflatable PFD inspection and maintenance are not aware of or trained with the 
manufacturer’s instructions, there is a risk that deficiencies will not be identified and 
corrected, which may result in crew using PFDs that are damaged or non-functional. 
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4. If a company’s safety management system does not facilitate the flow of safety 
information from the operational level to management, there is a risk of vessels 
operating with hazards that are known but without adequate defences. 

3.3 Other findings 
These items could enhance safety, resolve an issue of controversy, or provide a data point for 
future safety studies. 

1. The A.P.A. No. 18 had not undergone a maritime occupational health and safety 
inspection in the 5 years before the occurrence. 

2. There is no mandatory post-occurrence drug and alcohol testing in the marine industry 
for Canadian crews involved in occurrences. 

3. The deckhand was subject to multiple fatigue risk factors such as acute sleep disruption, 
chronic sleep disruption, continuous wakefulness, circadian rhythm effects, and likely 
was fatigued at the time of the occurrence.  

4. The manual pull tab on the occurrence personal flotation device was tucked in where it 
could not be accessed by the user. 
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4.0 SAFETY ACTION 

4.1 Safety action taken 

4.1.1 TSB 

On 21 February 2023, the TSB issued a safety advisory letter62 to the Operations Manager of 
Canship Ugland Ltd. and to the Chief Operating Officer of the Atlantic Pilotage Authority 
(APA). This letter referred to Transport Canada’s Ship Safety Bulletin 12/2019, which 
highlights the need to inspect and service inflatable lifejackets and personal flotation 
devices (PFDs) regularly and in accordance with manufacturers’ instructions. In response, 
the APA shared the safety advisory letter with all employees and pilot boat contractors, as 
well as amongst other pilotage authorities. 

4.1.2 Atlantic Pilotage Authority 

As a result of the occurrence, the APA convened a special occupational health and safety 
meeting on 05 October 2022 and the following was immediately put into place: 

• The wire and tether system on the A.P.A No. 18 and sister vessels (the A.P.A No. 1 
and the A.P.A No. 20) were modified; lines were added to areas of the vessels that 
had none before, and the wires along the sides of the wheelhouses were loosened. 

• A 2-tether system was implemented. 
• A third crew member was added to the A.P.A. No. 18’s complement. 
• The A.P.A. No. 18’s fixed steps were upgraded with gratings for added grip. 
• The A.P.A. No. 18 crew were instructed to set the person-overboard retrieval system 

prior to leaving the harbour. 
• Mandatory inspection and testing of inflatable PFDs.  

Following the meeting on 05 October 2022, the APA also implemented the following: 

• A fleet-wide review of tethering systems, with hardware upgrades when possible to 
ensure tethering can occur at all times (including the upgrade of safety rail for the 
A.P.A. No. 18 and sister ships). 

• Field testing of PFDs with wind and waves, as well as employee familiarization of 
PFDs and lifejackets. 

• A list of APA–approved PFDs, tethers, and harnesses was compiled. 
• A fleet-wide review of retrieval systems with upgrades provided when possible, 

including electric winches with a single whip for side-arm davits. 
• Increased frequency of person-overboard drills in more realistic conditions. 
• The conduct of person-overboard drills with 1 and 2 persons. 
• The procurement of person-overboard danbuoys for the fleet. 

 
62  TSB Marine Transportation Safety Advisory Letter 01/23, at https://www.tsb.gc.ca/eng/securite-

safety/marine/2023/m22a0332/m22a0332-01-23.html (last accessed on 15 April 2024). 
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• The assessment of existing exterior lighting on pilot boats and the installation of 
improved exterior lighting where required. 

• Issuing most employees with SOLAS–approved inflatable lifejackets with twin 
inflation chambers, instead of PFDs. 

4.1.3 Canship Ugland Ltd. 

As a result of the occurrence, Canship Ugland Ltd. put the following into place: 

• The use of double lanyards when using the tethering system. 
• The installation of an electric winch on the A.P.A. No. 18’s recovery system.  
• A new safety committee form.  
• A review of operating procedures and the development of vessel-specific risk 

assessments for pilot transfer operations.  
• The increased frequency of person-overboard drills in a variety of environmental 

conditions.  
• The replacement of shepherd hooks for person-overboard recovery with lighter, 

extendable hooks. 
• The procurement of SOLAS–approved Spinlock double-cannister PFDs. Annual 

service for the PFDs is provided by a third-party contractor.  
• The development and implementation of a Safety Equipment Inspection and 

Maintenance regime.  
• A vessel deficiency list will be sent to the Superintendent weekly, instead of 

monthly. All deficiencies will be added to DocMap for tracking and closure.  
• The installation of a safety rail system on the A.P.A. No. 18. The rail systems on other 

pilot boats will be modified if needed.  
• The improvement of heat-tracing capabilities in the safety rail systems on all pilot 

boats; ensure in working order. 
• The outfitting of all crew members with personal safety kits that include a harness, a 

lanyard, a PFD, a helmet, and an automatic identification system (AIS) unit.  
• A personal protective equipment checklist for crew members of the A.P.A. No. 18.  
• A personal protective equipment reference guide for crew members of the 

A.P.A. No. 18.  
• The procurement of person-overboard danbuoys for all pilot boats, as an additional 

means of flotation for person-overboard emergencies.  
• The improvement of outside lighting and person-overboard lighting on board the 

A.P.A. No. 18 for better visibility during nighttime operations. 
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This report concludes the Transportation Safety Board of Canada’s investigation into this 
occurrence. The Board authorized the release of this report on 10 April 2024. It was 
officially released on 26 April 2024. 

Visit the Transportation Safety Board of Canada’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 key safety issues that need to be addressed to make Canada’s transportation 
system even safer. 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. 
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APPENDICES 

Appendix A – Mustang Survival Corp.’s instructions for PFD inspection, care, 
and maintenance  

Figure A1. Copy of Mustang Survival Corp.’s PFD readiness checklist for first use inspection (Source: 
Mustang Survival Corp., Owner's Manual MD3151/MD3153/MD3154/ Inflatable PFD (March 2020), p. 4) 

 
Figure A2. Copy of Mustang Survival Corp.’s PFD pre-use inspection checklist (Source: Mustang Survival 
Corp., Owner’s Manual MD3151/MD3153/MD3154/ Inflatable PFD (March 2020), p. 19) 
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Figure A3. Copy of Mustang Survival Corp.’s PFD 6-month checklist for maintenance (leak test) (Source: 
Mustang Survival Corp., Owners Manual MD3151/MD3153/MD3154/ Inflatable PFD (March 2020), p. 19) 

 
Figure A4. Copy of Mustang Survival Corp.’s PFD annual inspection and maintenance checklist (Source: 
Mustang Survival Corp., Owners Manual MD3151/MD3153/MD3154/ Inflatable PFD (March 2020), p. 20) 
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Figure A5. Copy of Mustang Survival Corp.’s PFD rearming and repacking instructions (Source: Mustang 
Survival Corp., Owner’s Manual MD3151/MD3153/MD3154/ Inflatable PFD (March 2020), pp. 9–17) 
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Appendix B – Mustang Inflatable PFD Re-arm Kit “C” instructions 

Figure B1. Copy of the illustrated instruction leaflet included with the Mustang inflatable PFD re-arm kit ‘C’ (Source: 
Mustang Survival Corp.) 
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