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MANDATE OF THE TSB

The Canadian Transportation Accident Investigation and Safety Board Act
provides the legal framework governing the TSB's activities. Basically, the TSB
has a mandate to advance safety in the marine, pipeline, rail, and aviation
modes of transportation by:

. conducting independent investigations and, if necessary, public inquiries
into transportation occurrences in order to make findings as to their
causes and contributing factors;

o reporting publicly on its investigations and public inquiries and on the
related findings;

. identifying safety deficiencies as evidenced by transportation
occurrences;

. making recommendations designed to eliminate or reduce any such
safety deficiencies; and

J conducting special studies and special investigations on transportation

safety matters.

It is not the function of the Board to assign fault or determine civil or criminal
liability. However, the Board must not refrain from fully reporting on the causes
and contributing factors merely because fault or liability might be inferred from
the Board’s findings.

INDEPENDENCE

To enable the public to have confidence in the transportation accident
investigation process, it is essential that the investigating agency be, and be
seen to be, independent and free from any conflicts of interest when it
investigates accidents, identifies safety deficiencies, and makes safety
recommendations. Independence is a key feature of the TSB. The Board
reports to Parliament through the President of the Queen’s Privy Council for
Canada and is separate from other government agencies and departments. Its
independence enables it to be fully objective in arriving at its conclusions and
recommendations.
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1.0

1.1

INTRODUCTION

On 07 June 1992, the Swedish-flag container/roll-on roll-off vessel “CONCERT
EXPRESS” was under the conduct of a pilot in Halifax Harbour in dense fog. Dur-
ing a manoeuvre around a vessel at anchoz, the “CONCERT EXPRESS” grounded
and sustained extensive hull bottom damage. The TSB determined that, among the
factors contributing to the grounding, no complete harbour-entry plan had been
discussed nor decided upon. In addition, the master did not make a timely contri-
bution to the vessel’s safe navigation due to a lack of communication with the pilot
whose intentions were not understood by the master until the vessel was approach-
ing a critical position. (M92M4023)*

Background

Between February 1981 and May 1992, 273 occurrences involving vessels in Cana-
dian pilotage waters, under the conduct of a pilot, were investigated by the Marine
Casualty Branch of the Canadian Coast Guard oz, after 1990, by the Transportation
Safety Board of Canada (“TSB”, “the Board”). Vessels greater than 5,000 gross reg-
istered tons were involved in 87% of these 273 occurrences.

The 273 occurrences were made up of five types:
e Collisions 43 collisions with another vessel underway

e Groundings 88 vessels struck shoals, touched bottom or an underwater reef
and remained stranded until refloated

e Strikings 95 vessels struck a stationary object, such as a vessel not
underway, a quay or other fixed installation

* Contacts 46 light impacts with another vessel, marker, buoy or the bot-
tom
° Sinking 1 vessel became submerged from water intake below the water

line and settled to the bottom

! Numbers in brackets refer to published TSB occurrence investigation reports.
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Table 1 shows the frequency of these occurrences and the types of vessels involved.

Table 1 — Annual Occurrences by Vessel Type

Vessel Type 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 Total
General Cargo 8 9 9 6 8 7 5 4 5 6 5 72
Bulk Carrier 19 17 12 12 8 9 11 7 9 10 13 3 130
Tanker 8 3 6 2 3 2 4 8 5 6 2 49
Ore/Bulk/Qil 1 1 1 3
Container 1 1 2 4
Ro-Ro 1 2 2 5
Passenger ' 1 1 2
Tug & Barge 1 1 1 3
Other 1 2 1 1 5
Total 36 32 29 23 22 20 21 22 21 22 20 5 273
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The Board, concerned by the frequency and potential consequences of such occur-
rences, conducted a preliminary examination consisting of a review of these 273
occurrences. For each occurrence, the most significant factor contributing to the
occurrence was identified. Figure 1 shows the distribution of these contributing
factors.

Figure 1 - Contributing Factors
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As shown in Figure 2, of the 200 accidents identified as involving human factors,
84 (42%) involved misunderstanding between pilot and master, inattention by the
pilot or the officer of the watch (OOW) or a lack of communication between the
pilot and the OOW. In addition, 91 (46%) involved misjudgment by the pilot or
master. Breakdowns in communication or teamwork on the bridge appear to be
implicated in many of these marine occurrences.

Figure 2 — Human Factors
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The high number of factors in Figure 2, identified as being associated with pilots,
should not be surprising since, in all 200 accidents, the vessel was under the con-
duct of a pilot at the time.

As a result of its preliminary examination, the Board decided to study the condi-
tions or practices which lead to such breakdowns, with a view to identifying safety
deficiencies.
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1.2

1.3

Objective

The objective of this safety study is to identify safety deficiencies associated with

teamwork on the bridge, including communications between marine pilots and
masters/OOWs.

Scope and Methodology

This study examines the operational relationship between pilots and masters/
OOWSs on Canadian and foreign vessels over 5,000 gross registered tons that are
under the conduct of pilots in Canadian pilotage waters.

Behaviour in a complex operational setting, such as the bridge of a ship, is the
product of several influences, such as regulations, rules, training and experience.
Personal attitudes also shape behaviour, making particular responses in different
circumstances more difficult to predict and evaluate. Therefore, information was
needed on the prevalent attitudes, behaviour and interactions among marine pi-
lots, masters and watchkeeping officers. Since only a limited amount of this
attitudinal information was available from TSB occurrence files, a standardized
questionnaire was developed to facilitate statistical analysis, comparison and con-
trasting of groups of respondents and the drawing of inferences from the sample to
the marine population at large.

Interviews were conducted with representatives of Canada’s four pilotage authori-
ties, members of the international and domestic shipping industry and the Coast
Guard to identify issues relevant to the interaction among bridge personnel. Ques-
tionnaire items were developed to gather more information on these issues. A draft
questionnaire was produced and distributed to those in the marine industry per-
ceived as having an interest for comment. Following the receipt of comments, the
questionnaire was finalized and distributed to masters, OOWs and pilots.

The questionnaire consisted of 20 multiple-choice questions. Since it was impor-
tant that respondents provide answers based on their own experience and behav-
iour (rather than simply reiterating what the rules and regulations require), each
question began with the prefix “In my experience....” To give respondents an op-
portunity to expand upon or explain their answers and to bring attention to other
issues, space was provided on the questionnaire for written comments. In addi-
tion, an open-ended invitation to all respondents sought comment on the opera-
tional relationship between pilots and masters/ OOWSs or suggestions which might
advance marine transportation safety. The tabulation of the results of these ques-
tions is included in Appendix A.
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Seven questions were designed to collect demographic information to help define
the respondent sample and assist in statistical analysis of the results. A summary
of the demographic information is included in Appendix B.

The questionnaire was distributed to 1,300 individuals, including pilots, masters
and ship officers. Some 324 questionnaires were returned which represents 25% of
the total questionnaires sent. Of the 324 responses, 130 (40.1%) were from pilots,
142 (43.8%) were from masters and 52 (16.1%) were from bridge officers. The above
samples are statistically adequate to draw some conclusions about these three seg-
ments of the marine community. The demographic profile of the respondents cor-
responds well with the population profile although the west-coast representation
is low. However, since the statistical characteristics of samples this size are stable, a
larger number of respondents would make an appreciable change in the results
only if those responses were extreme.

After the responses to the questionnaire were received, 34 supplemental interviews
were conducted in the Atlantic, Laurentian and Great Lakes pilotage regions with
masters and pilots, representatives of government, pilotage authorities, unions,
shipowners and ship operators to assist in understanding comments received and
in interpreting the results. ‘

In the light of the experiences reported in the questionnaire responses, recent ma-
rine occurrences were reviewed. The proceedings of selected symposia and confer-
ences, marine journals and periodicals, foreign marine safety studies, reports, rec-
ommendations and practices relating to marine pilotage were also reviewed to
help relate the Canadian experience to the international situation.

A draft of the study, without recommendations, was provided to organizations in
the marine industry for comment. These organizations included pilotage authori-
ties, pilots’ corporations, associations representing pilots, masters, bridge officers
and shipowners, as well as Transport Canada. The comments received have been
reviewed and the report has been modified, including the addition of safety rec-
ommendations.
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2.0

THE MASTER/PILOT RELATIONSHIP

...Perhaps attitudes must change. Things have come a long way in this in-
dustry, but co-operation is still lacking between bridge officers, masters and
pilots. — a master?

Some masters just want to be masters, smirk at advice, and treat you as an
intruder. — a pilot

The Pilotage Act of 1972 (the Act) established four pilotage authorities (Atlantic,
Laurentian, Great Lakes and Pacific) as Crown Corporations responsible for all
aspects of pilotage in the waters under their jurisdiction. Pilotage authorities are
responsible for establishing compulsory pilotage areas, the licensing of pilots and
pilotage certificate holders and the provision of related pilotage services.

In compulsory pilotage waters, pilots provide local knowledge of the navigation
conditions prevailing in the area. The pilot is responsible to the master solely for
the safe navigation of the vessel. The master retains overall responsibility for the
safety of the vessel but relies on the pilot’s local knowledge and ability to handle
the vessel in a safe and efficient manner. Cooperation between pilot and master is
essential.

The International Maritime Organization (IMO), in a recommendation ratified by
Canada and included by the Canadian Coast Guard (CCG) in its Recommended Code
of Nautical Procedures and Practices, describes a navigational watch with a pilot on
board as follows: '

Despite the duties and obligations of a pilot, his presence on board does not
relieve the master or officer in charge of the watch from their duties and
obligations for the safety of the ship. The master and the pilot shall ex-
change information regarding navigation procedures, local conditions and
the ship’s characteristics. The master and officer of the watch shall co-oper-
ate closely with the pilot and maintain an accurate check of the ship’s posi-
tion and movement.?

2 Unless otherwise identified, all quotations are comments that were included in returned question-
naires.

3 IMO International Convention on Standards of Training, Certification and Watchkeeping for Sea-
farers, 1978 (STCW), Regulation I1/1, paragraph 10.
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Navigating a vessel safely requires teamwork and interpersonal communications
and this is particularly true in compulsory pilotage waters when a pilot is on board.
The TSB examined the Canadian experience with respect to these issues by asking
questions about three particular elements of the operational relationship between
pilots and bridge officers, namely:

i)  the sharing of information such as passage plans and the vessel’s condition,
and the factors affecting communication;

ii) the monitoring of the vessel’s movements by the master and/or OOW while
she is under the conduct of a pilot; and

iii) the attitudes and behaviour on the bridge relating to teamwork.

Each of these three elements of the operational relationship is examined in the
sections that follow.

Communication

Most foreign ships that I go on board totally rely on the pilot for the safe
passage of the vessel and also the docking and do not question what is
taking place either relating to speed or steering. — a pilot

Encourage pilots to discuss their intentions with the OOW th.foughout the
voyage. — an OOW

Most marine organizations around the world recognize the importance of commu-
nications among members of the bridge team, including those times when a pilot
is on board.

The Nautical Institute of the UK, in its guide to Bridge Team Management, states
that:

Ideally, the Master and his team will be aware of the pilot’s intentions and
be in a position to be able to query his actions at any stage of the passage.
This can only be brought about by:

1  The bridge team being aware of the difficulties and constraints of the pi-
lotage area.

2 The pilot being aware of the characteristics and peculiarities of the ship.

3 The pilot being made familiar with the equipment at his disposal and aware
of the degree of support he can expect from the ship’s personnel.
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The International Chamber of Shipping, in its publication Bridge Procedures Guide,
recommends the following checklist to ensure an information exchange between
master and pilot:

1. Has a completed pilot card been handed to the pilot?

2. Has the pilot been informed of the location of lifesaving appliances pro-
vided for his use?

3. Have the proposed passage plan, weather conditions, berthing arrange-
ments, use of tugs and other external facilities been explained by the pilot
and agreed with the master?

4. Isthe progress of the ship and the execution of orders being monitored by
the master and the officer of the watch?

As previously reported, the CCG states that:

The master and the pilot shall exchange information regarding navigation
procedures, local conditions and the ship’s characteristics.

The importance of establishing positive communication when a pilot comes on
board is recognized by most pilots, masters and OOWs. It was reported by pilots
during interviews that most deep sea ships have a well established routine to wel-
come the pilot on board. A ship officer is assigned to meet the pilot at the gangway
and to escort him to the navigation bridge where he is introduced to the master.
Unfortunately, on some ships, the exchange between the pilot and the master is
limited to a handshake. According to pilots interviewed, an increasing number of
foreign masters consider the arrival of a pilot on board as a relief, a way to dis-
charge some of their responsibilities, a chance to get some rest. Some of these mas-
ters will come back to the bridge only to sign the pilot’s card on his departure.

Pilots and masters agree that improving communication among bridge personnel
is the key to safer marine operations and to a better understanding of each others’
duties and responsibilities.

The TSB questionnaire asked whether communications between pilots and bridge
personnel are effective. Some 81% of masters, 85% of bridge personnel and 85% of
pilots responded that communications are “always” or “often” effective. However,
the responses to questions about the communication of specific information do not
agree with this overall view of the effectiveness of communications.

Another question asked whether the pilot makes sure his orders are understood
and acknowledged by the OOW. While 84% of pilots responded that they “always”
do, 50% of masters and 50% of OOWs agreed that the pilots “always” make sure
their orders are understood and acknowledged by the OOW.
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As can be seen from this response and as will be seen from other responses, there
are differences in the perceptions reported by masters/OOWSs and the perceptions
reported by pilots with respect to specific aspects of their operational relationship.
These differences might result from the fact that the pilots and masters do not
always share a common idea of what is required. While each group generally be-
lieves that it is providing adequate information, the other group might want more
detailed information; the fact that both groups feel they are not getting enough
information is evidence that draws into question the effectiveness of the commu-
nication.

When asked whether the OOW asks for clarification if he becomes unsure of the
pilot’s intentions, over 90% of OOWs responded that they “always” or “often” ask
for clarification. About 76% of masters responded that OOWs “always” or “often”
seek clarification. Conversely, 39% of pilots believe the OOWs “always” or “often”
ask for clarification.

When asked whether bridge officers are reluctant to question a pilot’s decision,
some 92% of masters and 81% of bridge officers stated that, at least “sometimes”,
the bridge officers are reluctant; 11.5% of bridge officers replied that they are “al-
ways” reluctant to question the pilot’s decisions. One master commented that, since
the master is often on the bridge when a pilot has the con, the bridge officers will
hesitate to speak up, probably relying on the master’s experience and authority.
Another master stated:

We often take the pilot’s word as gospel failing to realize that he is there as
an advisor only.

On 12 May 1991, the loaded Yugoslavian bulk carrier “MALINSKA” departed
Hamilton, Ontario, bound for the intermediate port of Sorel, Quebec. At about
0033 on 13 May, the vessel ran aground approximately 20 miles south-south-west
(SSW) of Kingston, Ontario, after altering course south of Main Duck Island. The
TSB determined that the “MALINSKA” ran aground because the vessel did not
establish with certainty the position and track, prior to, upon or after altering course
off Main Duck Island. The Board stated that “a general lack of interaction, coordi-
nation, and cooperation among the master, the officer of the watch and the pilot
was evidenced in this occurrence.” The Board found that there was a lack of com-
munication between the pilot and the OOW regarding the charted midnight posi-
tion. Both the pilot and the second mate did their own calculations of the vessel’s
position, but they did not exchange information. (M91C2009)

10
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One pilot summed up the requirement for an exchange of technical information as
follows:

Pilots should be informed of each significant factor which may affect his
proposed manoeuvring plan. Vessel manoeuvring characteristics should
be shown to the pilot and he should ensure he understands any special
conditions which may affect him. He should always know who the senior
officer of the bridge party is, including the master and be aware of watch
changes, quartermaster changes etc. Similarly the pilot must inform the
master of his intended manoeuvring plan and update this as necessary with
any change in conditions. Local regulations and communications require-
ments should be relayed to the master and officer of the watch.

The sections following examine the exchange of specific information necessary for
the safe conduct of a vessel.

Manoeuvring Characteristics of the Vessel

When asked if the master or OOW informs the pilot of the manoeuvring character-
istics of the vessel, 75% of masters and 71% of bridge officers stated that they “al-
ways” inform the pilot; in contrast, only 19% of pilots claimed that they were “al-
ways” informed of the vessels manoeuvring characteristics. Several pilots com-
mented that the information was always available when they asked for it, and two
pilots noted that the information is less likely to be provided routinely on Cana-
dian vessels than on foreign vessels.

Pilots are aware that there might not always be well established procedures for the
exchange of information between the pilot and master. Most of the time, the pilot
has to question the master or OOW to obtain essential information regarding the
speed and manoeuvrability of the vessel. However, some pilots are reportedly re-
luctant in their willingness to offer information to ship masters; some masters and
OOWs claim that the pilot, once on the bridge, seldom has time to refer to charts
and provide details to the OOW, as he is occupied in conducting the vessel.

Canadian shipowners and operators expressed their opinions that their vessels’
manoeuvring characteristics are well known to the Canadian pilots and that the
master rarely has to provide information concerning the ship handling character-
istics. Such cannot be said for foreign vessels.

11
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2.1.2

Some masters stressed that it is typical of pilots anywhere in the world to provide
little information to the bridge officers and to act as if taking over the vessel. It
seems that few masters have at hand a specific table of their ship’s characteristics
to give to the pilot, as recommended by the International Chamber of Shipping?*.
They claim that the pilot may not have time to read the card, that he will have to
leave the bridge at night to peruse it in order to find the particular information
needed. They indicate that verbal communication is much more effective and tends
to establish contact between the bridge personnel. Masters claim that, as a safety
measure before berthing the vessel, they always provide the pilot with ship han-
dling data, and that, if the pilot neglects to brief them on his intended manoeuvres,
they will ask for details.

It appears that both groups recognize the safety value of providing information on
the manoeuvring characteristics of the vessel to the pilot but are operating on the
basis that, if it is required, it will be provided. Both groups might benefit from
exposure to the attitudes and needs of the other group.

Local Conditions

When asked whether pilots provide information on local conditions to the master,
a difference in the perceptions of the groups again is evident. Some 64% of pilots
claim that they “always” provide the information, but only 26% of masters and
31% of bridge officers agree that the pilot “always” provides the information.

Pilots felt that masters of foreign vessels who were regular visitors in Canadian
waters know the pilotage waters. Unless there has been a change in the aids to
navigation system or special berthing manoeuvres have to be attempted, there is
no need for them to brief the masters on the details of the transit. However, dock-
ing pilots and harbour pilots stated that they always brief masters on their in-
tended manoeuvres. In addition, they normally inform the master of the ship of
the Harbour Master’s docking instructions.

This perception that the masters and OOWSs know well the local conditions and
routines can lead both pilots and ship officers to take a lot for granted. Both groups
can assume that they share a common mental model of the area and the plan, with-
out having to review it together. This situation can lead to the bridge personnel
and the pilot surprising each other. In a dynamic situation, this can easily get out of
hand. One person assuming that another shares the same assessment of a situation
can take action which the other does not expect. This places both of them in a

* Bridge Procedures Guide by International Chamber of Shipping, 1990.

12
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2.1.3

difficult situation. Misunderstandings can build on each other, destroying mutual
support or teamwork, and even leading to conflict. Prior discussion and agree-
ment on the plan and mutual acceptance of duties and responsibilities, however,
will usually foster teamwork.

Manoeuvring and Passage Plans

On 08 May 1991, while downbound in the St. Lawrence River with a cargo of oil,
the Canadian tanker “IRVING NORDIC” struck bottom to the north of the ship
channel, downstream of the Grondines wharf. The TSB determined that the
“IRVING NORDIC” struck bottom because the vessel left the navigation channel
as a result of a premature alteration of course. The alteration of course was ordered
by the pilot who believed that the “IRVING NORDIC” was farther downstream
than the vessel really was. The helmsman did not advise the pilot that he was
experiencing difficulty in holding the vessel on course. The pilot did not question
the helmsman about the position of the wheel relative to the rudder angle indica-
tor. The OOW’s method of monitoring the vessel’s progress was not sufficiently
precise to prevent the occurrence. The Board stated that a general lack of interac-
tion and coordination between bridge personnel and the pilot contributed to the
accident. (M91L3012)

In its report, the Board, discussing the errors that resulted in the vessel striking
bottom, stated:

In confined compulsory pilotage waters, a pilot’s passage plan containing
all key navigational elements such as course alteration points, wheel-over
positions, and points where the accuracy of position fixing is critical, etc.
could reduce the risk of such errors.

On 01 July 1991, the loaded Great Lakes bulk carrier “HALIFAX” grounded in the
same area, also due to a premature alteration of course. The Board found that the
vessel’s position was not double-checked with all available landmarks and navi-
gation aids. The OOW was not monitoring the pilot’s actions and did not recog-
nize that the change of course was premature. The OOW appeared to have placed
total confidence in the pilot’s navigation ability. When the pilot passed his position
report to VTS, the OOW logged the time, but he did not plot the position on the
chart. Had the OOW been using a recognized, precise method of monitoring the
vessel’s progress, he might have been able to recognize the pilot’s error and ques-
tion the change-of-course order before it resulted in the grounding. The Board stated
that there was no effective exchange of navigational and operational information
(including passage planning) between the officers of the ship and the pilot.
(M91L.3015)

13
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Pilots say that they do a good job of establishing effective relationships by sharing
information on local conditions and plans. The masters and bridge officers, how-
ever, do not endorse the pilots’ assessment of their own efforts. Several pilots qualify
their survey responses in their written comments saying that they provide com-
plete information when it is needed or requested. The implication is that, much of
the time, pilots believe that it is not needed or requested. In fact, some pilots com-
plain that, as soon as they take the con, masters often take advantage of their pres-
ence to leave the bridge to get some sleep.

When masters and pilots were interviewed, they confirmed that there is little ex-
change of information on board. They assume that the other party knows the nec-
essary information; otherwise, they expect that the other party will take the initia-
tive to ask for the information.

When asked whether the pilot informs the master of his manoeuvring plan for the
vessel, less than half (48.5%) replied that pilots “always” or “often” inform them of
the manoeuvring plan. Almost 80% of pilots claim that they do.

Pilots commented that they always provide the plan unless it is a routine manoeu-
vre. Others said that they provide the information when they are asked.

When asked whether the master ensures that the pilot’s passage plan and local
conditions are suitable for the vessel, about 83% of masters claim that they “al-
ways” or “often” ensure that the pilot’s plan and local conditions are suitable for
the vessel. Only 37% of pilots agree with this.

It is possible that the master reviews and approves the pilot’s passage plan, or
what he assumes, on the basis of experience, to be the plan, without communicat-
ing this to the pilot. The pilot assumes that, if there are no objections, there are no
problems. One pilot stated:

Truth be known, this is one area which must be improved upon as ‘famili-
arity breeds contempt’.

When the masters and bridge officers were asked whether pilots offer all necessary
information regarding the pilotage and manoeuvring plans for the vessel, 25% of
masters and 29% of bridge officers replied that the pilots “always” provide the
necessary information. Some 30% of masters and 38% of officers replied that the
pilots “often” provide the information.

Foreign masters who are not familiar with local navigation conditions rely largely
on the pilots and the verification of the pilot’s passage plan becomes only a formal-
ity. At the same time, Canadian masters who are well aware of the local conditions
may also pay little attention to the pilot’s passage plan.

14
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In its report of the “IRVING NORDIC” occurrence, the Board stated the following
about passage plans:

Knowledge of the pilot’s passage plan would provide a focus for the OOW
to effectively monitor the intentions of the pilot, the track and the progress
of the vessel. Currently, it is not common practice for pilots to provide pas-
sage plans to ship’s personnel or for the pilotage authorities to provide
such plans to their pilots.

The Board went on to recommend that:

The Department of Transport require that the pilotage authorities publish
official passage plans for compulsory pilotage waters and make them avail-
able to masters to facilitate monitoring of the pilot’s actions by the vessel’s
bridge team.

(TSB Recommendation No. M94-34, December 1994)

In its reply dated 22 March 1995, the Department of Transport did not accept the
recommendation, stating that the Pilotage Act does not provide for the Department
of Transport to require the pilotage authorities to take action of the nature pro-
posed.

The Department further stated:

It is the Authorities’ and Department’s view that piloting, by its nature, isa
process requiring the pilot to constantly adjust to changing conditions
throughout the voyage. Course alteration points and wheel-over positions
depend on a number of variables including the vessel’s initial position, its
speed, turning characteristics which vary according to its state of loading
and trim, wind speed and direction, tidal flow and current, weather and ice
conditions, limiting water depths and underkeel clearance, and other traf-
fic in the generally restricted waterways concerned. All of these factors can-
not be foreseen in advance and a passage plan is therefore viewed as being
of limited, if any, practical value.

The Board is aware that, due to the dynamic nature of piloting a vessel, there will
invariably be deviations from any detailed manoeuvring and passage plans. How-
ever, that is not to say that the pilot should not discuss with the master or OOW his
intentions for the conduct of the vessel. Such communication of intentions, be it in
the form of a detailed or a general passage plan, could assist the OOW, particularly
in restricted waters, to monitor and verify clearing bearings and radar safety ranges
and contribute to the safety of the passage.
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214

2.1.5

Hand-over Briefings

Masters are often unaware of the local conditions and pilots are often unaware of
the manoeuvring characteristics of the vessel. Therefore, hand-over briefings are
essential so that both the master, having responsibility for the safety of the vessel,
and the pilot, having responsibility for the conduct of the vessel, will be aware of
all relevant factors which might affect the safe navigation of the vessel.

On 05 August 1990, after unberthing in the Port of Montreal and attempting to turn
the vessel to head downstream, the chemical tanker “LAKE ANINA” grounded
outside the channel over a pipeline buried in the river bed. The TSB determined
that, while in a compulsory pilotage area with a pilot on board, the master retained
the conduct of the vessel. The master believed that he was better suited to carry out
the manoeuvre because of his familiarity with the vessel, and he was counting on
the pilot’s advice during the manoeuvre. However, the master and the pilot had
different ideas as to the helm and engine actions required to effect the turn. In this
case, the master’s ideas prevailed. The type and degree of support and advice to be
given by the pilot were not determined in advance. (M90L3016)

In its report of this occurrence, the Board stated:

An exchange of all relevant information and the intended transfer of the
conduct of the vessel should also be established and agreed upon as soon
as possible.

Hand-over briefings are an essential component of teamwork and cooperation.
However, here again, there is a different perception between pilots and masters/
bridge officers on the conduct of hand-over briefings. When asked whether in-
formative hand-over briefings, master-to-pilot, pilot-to-pilot and pilot-to-master,
are carried out, 77% of masters, 90% of bridge officers, but only 40% of pilots re-
plied that such briefings were “always” or “often” carried out; 5% of pilots stated
that hand-over briefings were “never” carried out.

Radio Communications

Masters and bridge officers were asked whether they are apprised, by the pilot, of

- all safety communications regarding the navigation of the vessel in pilotage wa-

ters. Some 62% of masters and 62% of bridge officers replied that they were “al-
ways” or “often” apprised by the pilot.
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2.1.6

When asked whether pilots ensure that relevant communications with Vessel Traf-
fic Services or other vessels are conveyed to them, 54% of masters and 54% of bridge
officers replied “always” or “often”. Some 9% of masters did reply that such com-
munication was “never” conveyed to them.

When pilots were interviewed, they contended that all communications relating to
the navigation and safety of the ship were conveyed to the master/OOW.

Language

The only practical way to improve operation relationship is to improve com-
munication between pilots-masters-officers of the watch. This can be by
one common language internationally.... As standards of crewing have yet
to see a real positive improvement, this problem will be ongoing until the
shipping world exhausts the search of nations for ever cheaper crews. With
the introduction of a new nation/language, the communication problem
exists with these new conscripts for three to five years until they have at-
tained a reasonable level of language expertise, they then become more
expensive and so the cycle continues. — a pilot

An increasing number of foreign vessels plying Canadian waters are reported by
pilots as having no one on board who can speak English or French. In fact, since
1975, there have been at least 24 marine occurrences involving foreign-flag vessels
in Canadian waters where an inadequate knowledge of the operating language
was identified as a contributing factor.

When pilots were asked whether language barriers make it difficult to communi-
cate orders to the helmsman on foreign-registered vessels, some 60% replied that
language barriers “sometimes” affect communication with the helmsman while
20% reported that it “often” resulted in difficulty in communicating.

When pilots were asked whether language barriers prevent an effective exchange
of information with the master and the OOW on foreign-registered vessels, almost
55% replied that language barriers “sometimes” prevent effective communication
with the master and the OOW and 23% stated that language barriers “often” pre-
vent it.

When interviewed, pilots expressed concern that, due to the increase in the man-
ning of foreign vessels by crews from Third World countries, more communication
difficulties would be encountered. On some foreign ships, the crew members can
originate from several countries, and have communication difficulties among them-
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selves. For example, on the British Columbia coast, a cruise vessel had a crew con-
sisting of 24 nationalities, and it is reported that it is not unusual for cargo ships to
have 8 or 10 different nationalities among the crew.

Many foreign ships now carry masters and officers who have practically no knowl-
edge of English or French, rendering communications very difficult and requiring
continuous surveillance by the pilot to ensure that orders are interpreted and car-
ried out correctly. The pilot is often left on the bridge with one officer and a helms-
man and, at times, none of them can understand the others. The pilot then has no
choice but to stand by the helmsman to make sure his orders are executed correctly.
Inaddition, the pilot effectively becomes the Communications Officer, dealing with
Vessel Traffic Services. These factors detract from the pilot’s ability to give his total
attention to the safe navigation of the vessel.

Pilots stated that the major problem in pilotage anywhere in the international scene
is the language barrier. They could not see how the language problem could be
solved in the near future. They fear that it will again be a case of the marine indus-
try experiencing accidents before any positive action is taken and regulations im-
plemented.

The International Convention on Standards of Training, Certification and
Watchkeeping for Seafarers, 1978 (STCW) requires officers in charge of a naviga-
tional watch, on vessels of 200 gross registered tons or more engaged in interna-
tional voyages, to have an adequate knowledge of the English language. Despite
this requirement and the demonstrated inability of some watchkeeping officers to
converse in or to understand English, many IMO Member States continue to issue
certificates of competency to individuals with substandard proficiency in the lan-

guage.

An IMO Maritime Safety Committee (MSC) memorandum on the “Role of the
Human Element in Maritime Casualties”, submitted by the government of the
Bahamas, states:

It should be noted that in the Act, if the crew have insufficient knowledge
of English and do not have a common language, the ship shall be deemed
unseaworthy and shall not proceed to sea.

Inits report of the collision on 22 July 1991 between the “TUO HAI” and the “TENYO
MARU” (M91W1051), the Board stated:

The Board believes that, for international shipping, a working knowledge
of the English language for safe navigation is necessary to use nautical pub-
lications, to understand meteorological and safety messages, and to effec-
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2.2

tively communicate with other vessels or shore stations. The Board is con-
cerned that the inability of mariners to effectively communicate safety in-
formation continues to contribute to serious occurrences.

The Board went on to recommend that:

The Department of Transport, working through the International Maritime
Organization, seek stronger international measures to ensure that Member
States, when issuing certificates of competency, adhere to the standard of
language knowledge prescribed by the STCW.

(M95-01, issued April 1995)

In its response to this recommendation, the Department of Transport stated its agree-
ment with the intent of this recommendation.

Monitoring of the Vessel Movements

On 16 April 1993, the fully loaded “CANADIAN EXPLORER” was upbound in the
St. Lawrence River under winter navigation conditions. The vessel touched bot-
tom on the south side of the channel off Lotbiniére, Quebec. The TSB determined
that the contributing factors of the occurrence were that the pilot fell asleep and
neither the pilot nor the OOW effectively monitored the vessel’s progress in an
area of strong current. The practice of OOWs relying on pilots and rarely question-
ing a pilot’s actions is quite widespread. The procedures in place on the bridge
allowed the pilot and the OOW to operate independently. The opportunity for
teamwork to maximize performance was not exploited. A greater degree of inter-
action between the pilot and the OOW could have resulted in the effective moni-
toring of the vessel’s progress. It also could have alerted the OOW to potential
problems and might have enabled him to initiate appropriate action. (M93L0001)

In addition to the “CANADIAN EXPLORER”, the previously mentioned occur-
rences involving the “IRVING NORDIC”, the “"MALINSKA” and the “HALIFAX”

also clearly demonstrate the consequences of the OOW not monitoring the vessel
movements.

When asked whether the OOW monitors the vessel movements when the pilot has
the conduct of the vessel, some 96% of OOWs replied that they “always” or “of-
ten” monitor the ship movements. The replies from masters agreed; 95% stated
that the OOWs “always” or “often” monitor the vessel movements. Pilots, how-
ever, were less certain; only about 50% of them believe that OOWSs “always” or
“often” monitor the vessel movements.
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2.3

The same results were evident in the response to the question which asked whether
the OOW plots the vessel’s position regularly when the pilot has the conduct of the
vessel. Approximately 90% of masters and bridge officers replied that the OOW
regularly plots the ship’s position, but only 49% of pilots agreed.

When asked whether the pilot assists the OOW in monitoring the vessel move-
ments, all three groups agreed that generally pilots do not assist in this function.
Some 44% of pilots said that they “sometimes” assistand 11% said that they “never”
assist.

Again, there are differences between foreign and Canadian vessels. OOWSs on for-
eign vessels are more likely to monitor movements and plot positions than OOWs
on Canadian vessels. As well, pilots note that there is little use in plotting positions
in restricted areas and narrow channels as in the Seaway. One pilot wrote that, in
his experience, OOWs are most likely to plot positions after the pilot has changed
course. One master comments that, although OOWs should monitor the vessel
movements, some have become remiss in this duty.

When interviewed, pilots affirmed that there are few vessels whose OOWs moni-
tor the pilot, plot the vessel’s position regularly or ask questions if they are not
comfortable with the action taken. Pilots express a sense of being alone and solely
responsible when on the bridge of some ships and stated that most officers do not
bother to plot the vessel’s position but simply ask the pilot for the position at the
end of their watch, in order to pass it over to the next OOW. Many feel that they are
not being supported or monitored by the bridge personnel. The bridge officers,

however, claim that they do monitor the ship’s progress and plot positions on the
chart.

In its report of the “IRVING NORDIC” occurrence, the Board stated the following
about monitoring the vessel’s progress:

The Board believes that close and continuous monitoring of a vessel’s

progress along the pre-planned track is essential for the safe conduct of the
vessel.

Teamwork

On foreign-registered ships... I have had several incidents when the Cap-
tain gave the helmsman different orders than I gave him. I can tell by the
rudder indicator. (In other words he is second-guessing my judgement.)
Over the last 23 years, this has nearly caused some collisions and ground-
ing. Also with a variable pitch propeller I have had different orders relayed
for engine movement while manoeuvring the ship. Again second guessing
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my judgement/ability — a very dangerous action ~ creating confusion on
the bridge. On several occasions the master has said it was “Pilot error” —
not so in my case — now I carry a tape-recorder to protect myself. — a pilot

Ineffective communications on the bridge, interrupted procedures, lack of situational
awareness, lack of teamwork between pilots and ship officers, etc. have been con-
tributory factors in several similar occurrences in recent years. The following ex-
tracts from TSB reports are representative of occurrences in which there were seri-
ous lapses in teamwork among the bridge officers:

A general lack of interaction, coordination, and cooperation among the
master, the officer of the watch and the pilot was evidenced.... There was no
effective exchange of navigational and operational information among the
different crew members and the pilot when they came onto the bridge
around midnight. Both the pilot and the second mate did their own calcu-
lations of the vessel’s position, but they did not exchange information....
Because he did not know what the pilot’s intentions were, the second mate
did not question him....

(“MALINSKA” — M91C2009)

In compulsory pilotage areas of the St. Lawrence and Saguenay rivers, there
have been several serious occurrences where masters took the conduct of
their vessels while a licensed pilot was on the bridge.... In all these occur-
rences, there was ineffective communication as to the master’s intention of
taking over the conduct of the vessel.... The intended transfer of the con-
duct of the vessel should be established clearly and unambiguously before
commencing a critical manoeuvre.... The Board is concerned about the ex-
tent to which lack of teamwork, lack of local knowledge and poor master/
pilot communications on the bridge are contributing to such occurrences....

(“ENERCHEM FUSION” ~ M90L3011)

Once again, a general lack of interaction and coordination between the
bridge personnel and the pilot contributed to this marine accident. There
was no effective exchange of navigational and operational information (in-
cluding passage planning) between the officers of the ship and the pilot....

(“IRVING NORDIC” - M91L3012)
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Although no direct link has been established, the cost of pilotage to shipowners is
another issue which might have an adverse impact on the establishment of effec-
tive teamwork on the bridge.

Pilotage fees have been a source of conflict between shipowners and pilots” corpo-
rations. Representatives of shipowners have stated that Canadian lakers should
not have to take on pilots at all times. They feel that pilotage unnecessarily in-
creases costs and that masters, with the assistance of their senior officers, could
conduct their vessels safely anywhere in the St. Lawrence ship channel.

A pilot commented on the impact of corporate attitudes as follows:

The attitudes of bridge officers reflect the opinions of their companies. If
pilots receive poor cooperation in ships of a particular company, the pilots
will go aboard with a preconceived attitude which might not be conducive
to a good operational relationship. Otherwise, if a boarding pilot is treated
as another mariner and colleague there is no problem.

Notwithstanding the fact that shipowners and pilotage officials are striving to ad-
vance marine transportation safety, their different attitudes, arising from their dif-
ferent perspectives, can have the potential to compromise safety by influencing
the attitudes of the members of the bridge team towards the need for and the ben-
efits of effective bridge teamwork.

Training Requirements

The training for Canadian ship masters, pilots and ship officers concentrates on
technical proficiency. The development of teamwork requirements and the defini-
tion of the qualities required to enhance working relationships among the persons
responsible for the conduct of the vessel are practically non-existent in the study
curricula.

Canadian ship masters and officers must satisfy Transport Canada certificate re-
quirements as stipulated in TP2293°. However, the emphasis in the training sylla-
bus is on navigation skills. Bridge teamwork when a vessel is under the conduct of
a pilot is not taught.

Requirements for a pilotage licence vary between pilotage districts. However, in
all districts, candidates must be holders of a Certificate of Competency as Master
Home Trade or a Deck Officer certificate and ON I, according to Transport Cana-
da’s requirements. Candidates must also have completed a practical training pe-

% TP2293, The Examination & Certification of Masters & Mates — Publication EXN 1 (1979) by Ship Safety
Branch, Canadian Coast Guard, Transport Canada.

24



Transportation Safety Board of Canada

riod under the supervision of a licensed pilot, Simulated Electronic Navigation
courses and general pilotage courses. Pilots are also periodically offered theoreti-
cal and practical courses to improve their ability in ship handling. There are no
training curriculum requirements relevant to teamwork or Bridge Resource Man-
agement (BRM).

If masters, ship officers and pilots were exposed to training which would require
discussion of all the information, plans, duties and responsibilities inherent in each
other’s tasks, cooperative and complementary teamwork would more likely re-
sult.

It should be noted that steps are being taken to increase training in BRM. The Board
is aware that the Atlantic Pilotage Authority, in conjunction with the Nova Scotia
Nautical Institute, has developed a BRM course. In addition, Transport Canada is
in the process of developing optional training courses on this subject.

Pilots’ Liability

I believe that pilots should be accountable legally for their actions/manoeu-
vres/pilotage on the vessels they are on; this may increase the amount of
information they forward on to the OOW as well as improve the working
relationship. — a master

Although the issue of the pilots’ legal liability, as set out in the Pilotage Act, was not
addressed in the questionnaire, several masters did comment on it.

Section 25 of the Pilotage Act defines the pilot’s responsibility as follows:

A licensed pilot who has the conduct of a ship is responsible to the master
for the safe navigation of the ship.

The pilot’s liability is defined in Section 40:

A licensed pilot is not liable in damages in excess of the amount of one
thousand dollars for any damage or loss occasioned by his fault, neglect or
want of skill.

Section 41 then goes on to state:

Nothing in this Act exempts the owner or master of any ship from liability
for any damage or loss occasioned by the ship to any person or property on
the ground that

(a) the ship was under the conduct of a licensed pilot; or
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(b) the damage or loss was occasioned by the fault, neglect, want of skill or
wilful and wrongful act of a licensed pilot.

The following comments from masters are illustrative of their concern over this
issue:

... had one pilot get the vessel in a difficult position, tell me that we needed
tugs. When I mentioned that we always go alongside unassisted by tugs,
he walked out of the wheel house. I berthed the vessel after it was already
in a difficult position. I am still responsible for the safety of the ship. Since
pilots are not held accountable for their actions, it seems they should listen
more to what the masters are telling them. Unfortunately, it's not happen-
ing. Pilots must remember that the Masters are much more familiar with
the behaviour of their ship. They handled them every day.... I don’t want to
paint everyone with the same brush. I've had some excellent pilots aboard;
informative, knowledgeable, cooperative. Unfortunately, it is not these gen-
tlemen who stick in your mind....

In areas of compulsory pilotage, the responsibilities of pilots with regards
to liability should be revamped so that the pilot assumes direct liability for
his actions.

Hold the pilot responsible for his action when he is conning the ship. Why
should a bridge officer lose his job or his certificate because a pilot falls
asleep after being on the ship for only three hours? Only when the master
or bridge officer disregards the advice of the pilot should the pilot be re-
lieved of responsibility.

Although it is a concern to some masters, there is no indication that the pilots’
limited legal liability is a factor in occurrences investigated by the Board or that it
affects the working relationship between masters and pilots. Nonetheless, differ-
ing perspectives by bridge personnel on such fundamental concerns as pilot liabil-
ity can create a barrier to effective communications among the team members.

23.2 Foreign Practices

Several organizations in the marine industry have recognized the relationship be-
tween vessel crew interaction and accident causation:

®  The United States National Transportation Safety Board (NTSB) has cited the
lack of proper crew interaction as being a factor in several marine occurrences
and has made several recommendations to require Bridge Resource Manage-
ment (BRM) training for deck watch officers on US-flag vessels. For example,
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the NTSB investigated the grounding of the”QUEEN ELIZABETH II” off
Martha’s Vineyard en route to New York in 1992, and concluded that, if the
master and pilot had actually talked about the proposed course, the occur-
rence would probably have been averted. Both master and pilot underesti-
mated the vessel’s propensity to squat when cruising at 25 knots.

As a result of the 1989 grounding of the tanker “WORLD PRODIGY”, the NTSB
recommended that the U.S. Coast Guard require Bridge Resource Management
(BRM) training for all deck watch officers of US-flag vessels over 1,600 gross tons.
The NTSB again recommended BRM training for ship officers in March 1992 in
connection with the 1990 grounding of the U.S. tank ship “CONNECTICUT”.

e  The United States Merchant Marine Academy and the Maritime Institute of
Technology and Graduate Studies have developed BRM training programs
and are currently offering them to the U.S. marine industry.

e A Swedish club mutual insurer has entered into an agreement with
ScandinavianAirlines System and six maritime organizations to develop BRM
training for ship officers in an attempt to reduce marine accidents.

e  The Maritime Training and Research Centre in Toledo, Ohio, offers a formal
training program in Vessel Resource Management. This training seeks to en-
sure a higher degree of crew integration, coordination and communication
among experienced mariners than has been the maritime tradition. Each class
is required to develop unique applications to error trapping, briefing and pas-
sage planning, ongoing coordination and communication, and synergy in
decision making.

In an effort to improve marine safety, the American Pilots Association (APA) is
recommending that its members take a course to help them communicate better
with foreign crew members. In 1993, the APA’s Board of Trustees also called for
pilot associations to provide BRM courses for their members and trainees and for
licensing authorities to require the courses as a prerequisite to receiving and re-
newing a pilot licence. Further, a unanimously adopted measure recommends re-
fresher courses at least every three years.
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3.0

SUMMARY OF FINDINGS

1.

10.

In the 273 occurrences examined in this study, misunderstanding between the
pilot and master, inattention by the pilot or the OOW, or lack of communica-
tion between the pilot and the OOW were frequently present.

The complexity of the master/ pilot relationship was highlighted by the often
conflicting opinions given by masters, OOWs and pilots in response to the
TSB’s questionnaire.

The vast majority of responding masters, bridge officers and pilots believe
that teamwork is as important as technical proficiency for safe navigation.

Recent occurrences indicate continuing problems with respect to the adequacy
of bridge teamwork; e.g. lack of a mutually agreed passage plan, lack of inter-
action, coordination and cooperation among the bridge team, lack of precise
progress-monitoring by the OOW, etc.

Fundamental differences in the corporate perspectives of ship officers and
pilots on such issues as the need for compulsory pilotage and limited pilots’
legal liability are not conducive to promoting harmony in bridge teamwork.

Although most pilots, masters and OOWs agree that improving communica-
tions among bridge personnel is key to safe marine operations, a significant
proportion of masters and bridge officers reported reluctance to question a
pilot’s decisions.

Often, there are differences in perceptions between masters/OOWs and pi-
lots regarding the need for the exchange of information and the adequacy of
the information being exchanged.

Most masters and bridge officers who responded to the questionnaire state
that they always inform the pilot of the manoeuvring characteristics of the
vessel, but few pilots state that they are always provided with the informa-
tion.

The majority of masters and bridge officers feel that pilots do not always pro-
vide adequate timely information on local conditions. Pilots reported that
masters on foreign vessels who are regular visitors in Canadian waters know
the local conditions well enough.

Many masters and bridge officers reported that pilots do not always provide
information to the master or the OOW regarding the passage plan; most pi-
lots claim that they do.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Pilots and masters also disagree over the adequacy of hand-over briefings;
most masters/OOWs say that they are informative and most pilots say that
they are not.

Many masters and OOWs believe that pilots do not always convey informa-
tion essential to safe navigation which is received by radio communications.

With respect to the overall exchange of information between pilots and mas-
ters and OOWs, apparently each party is under the assumption that the other
knows the necessary information and, if they do not, they will request it.

Misperceptions that the other party knows about the manoeuvring character-
istics of the vessel, or the local conditions and the intended passage plan can
lead to significant misunderstandings and surprises for the bridge team.

Since 1975, there have been at least 24 marine occurrences involving foreign-
flag vessels in Canadian pilotage waters where an inadequate knowledge of
the operating language was identified as a contributing factor.

A majority of pilots reported that language barriers “sometimes” prevent ef-
fective communication with the master and the OOW; several reported that
language barriers “often” prevented it.

Pilots and bridge officers disagree on the extent to which OOWs monitor the
vessel’s progress, the pilots expressing some dissatisfaction with respect to
how well they are being supported or monitored by bridge personnel. How-
ever, both groups agree that the pilots seldom assist the OOW in monitoring
the vessel movements.

Most of the foregoing findings are indicative of serious barriers in the rela-
tionship among pilots, masters and OOWs, thereby compromising their ef-
fectiveness as a coherent team.

Several foreign organizations have recognized the relationship between crew
interaction and accident causation, and have begun implementing various
training regimes in Bridge Resource Management (BRM).

Training for Canadian ship masters, bridge officers and pilots concentrates on
technical proficiency. No initial or recurrent training in bridge teamwork is
required to retain a valid operating certificate in Canada.
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4.0

4.1

RECOMMENDATIONS

Hand-over Briefings

The 273 occurrences examined at the outset of this study frequently involved lack
of communications among the bridge team. TSB investigations of subsequent oc-
currences continue to show inadequate interpersonal communications among the
bridge team.

The results of the questionnaire demonstrate that, with respect to the need for com-
munication, there are differences in perceptions and expectations between pilots
and masters/OOWs. It appears that, in the absence of effective communication
and exchange of information, both groups are making assumptions about each
other’s plans and actions, or lack thereof.

In response to a general question about the effectiveness of communication, over
80% of each group agreed that communications are effective. However, when asked
about specific information issues, respondents were less positive.

Helm orders and other information, when communicated, are communicated well.
What is important, however, is the information which is not passed on routinely.
The responses to the questionnaire as well as the accident record demonstrate that,
in many instances, passage plans, vessel characteristics, and local conditions are
not communicated effectively. Even when watchkeeping officers are unsure of a
pilot’s intentions, it appears that many are reluctant to ask. There are many reasons
offered for the information not being communicated. Many believe that the han-
dling characteristics of Canadian-registered ships are well known to the pilots.
Pilots may believe that Canadian officers are familiar with the routes and standard
passage plans, so it is not necessary to discuss them. Another probable factor is
habit, or normal procedures. If pilots were regularly asked to brief on their passage
plan, they would probably come to expect it and prepare a briefing routinely. Simi-
larly, if pilots asked routinely for information about the ship and her characteris-
tics, bridge teams would be prepared to provide it.

Normally, however, there is little information provided routinely and little appar-
ent demand for it. Only when prompted on specific communication issues did
either group comment unfavourably. In operational settings, people try to live up
to expectations. It is obvious that neither pilots nor ship officers are expected to
provide each other with much information, so they do not. If procedures which
would encourage the exchange of information were implemented and enforced, it
would become the norm over time.
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4.2

Given the chronic absence of effective communications among bridge officers and
pilots resulting in a taciturn operating culture, the fundamental differences in ex-
pectations of the two groups frequently contributing to a lack of mutual under-
standing, and the demonstrated consequences of such misunderstanding, strong
measures are required to enhance bridge team effectiveness through enhanced in-
formation exchange. Clearly, the current provisions in the CCG Recommended Code
of Nautical Procedures and Practices regarding the exchange of information on “navi-
gation procedures, local conditions and the ship’s characteristics” are not being
effectively applied. Therefore the Board recommends that:

The Department of Transport require that, when a pilot commences duty in
compulsory pilotage waters, there be a formal exchange of information be-
tween the master and the pilot with mandatory briefing elements for
planned navigational procedures, local conditions and ship’s characteris-
tics.

M95-06

and that:

The Department of Transport ensure that training for Canadian ship offi-
cers and pilots include practice on the use of hand-over procedures to assist
in the safe navigation of vessels in pilotage waters.

M95-07

Language

Language barriers on foreign ships continue to be a serious obstacle to the safe
navigation of these vessels in pilotage waters. Since effective information exchange
is vital to safe navigation, safety is compromised on those vessels where the pilots
are unable to communicate with the crew. Not only do such language barriers lead
to misunderstanding among the bridge team, but the bridge officers” situational
awareness is compromised when they do not comprehend VTS or other radio com-
munications and the pilot’s workload is increased by the extra vigilance required
in ensuring complete and timely compliance with directions.

The Board notes the agreement of the Department of Transport with the intent of
recommendation M95-01, made in the report of the collision on 22 July 1991 be-
tween the “TUO HAI” and the “TENYO MARU”. The recommendation stated that:

32



Transportation Safety Board of Canada

4.3

The Department of Transport, working through the International Maritime
Organization, seek stronger international measures to ensure that Member
States, when issuing certificates of competency, adhere to the standard of
language knowledge prescribed by the STCW.

Accordingly, the Board is not recommending further safety action at this time.
However, in view of the significance of this issue, as evidenced by the accident
record and the comments received from parties in the industry, the Board contin-
ues to be concerned about the lack of adherence to the standard of language knowl-
edge by Member States and will continue to monitor progress in this area.

Monitoring of Vessel Movements

Several recent occurrences might have been prevented had there been an effective
regime in place to monitor the progress of the vessel. All too often, a pilot’s deci-
sion making can become the weak link in a system prone to single-point failure;
i.e., in the absence of effective monitoring, there is little safety backup for the pilot
in the navigation of the vessel.

There is a significant difference in the stated experiences of masters/OOWSs and
pilots when it comes to the monitoring of the vessel movements under the conduct
of a pilot. Almost all the masters and OOWs who responded stated that they “al-
ways” or “often” monitored the vessel movements and plotted her position. Only
about half the pilots agreed that this was their experience. This difference in expe-
riences might be due to a lack of communication. The masters and OOWs might
indeed be regularly plotting and monitoring the vessel movements, but if this in-
formation is not being communicated to the pilot, he will indeed experience a feel-
ing of being alone and solely responsible for the navigation of the vessel.

Monitoring vessel movements and plotting her position are essential tasks in main-
taining situational awareness while navigating a vessel. Situational awareness is
impaired by inadequate feedback or information. The occurrences involving the
“CANADIAN EXPLORER”, the “HALIFAX” and the “IRVING NORDIC” are ex-
amples of the vessel movements not being monitored and situational awareness
being lost.

Monitoring vessel movements is critical to safe navigation in compulsory pilotage
waters. It depends on effective communication among the bridge team. In order
for the OOW to effectively monitor the vessel movements, he should know the
pilot’s passage plan. For the pilot to maintain his situational awareness, he must be
provided with feedback from the OOW on the vessel’s position relative to the plan.
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4.4

The Board has previously recommended that:

The Department of Transport require that the pilotage authorities publish
official passage plans for compulsory pilotage waters and make them avail-
able to masters to facilitate monitoring of the pilot’s actions by the vessel’s
bridge team.

(TSB Recommendation M94-34, December 1994)

Although the Department has rejected this recommendation, the Board notes that
inadequate monitoring of a vessel’s position is frequently associated with
groundings and strikings. The Board considers that close and continuous monitor-
ing of a vessel’s progress following an agreed passage plan is essential for the safe
conduct of the vessel. Accordingly, the Board further recommends that:

The Department of Transport require that pilots, as part of their initial hand-
over briefing:
a) obtain the master’s agreement to the intended passage plan; and
b) invite the bridge team’s support by having the officer of the watch plot
and monitor the vessel’s position at regular intervals and report the posi-
tion to the pilot with respect to the agreed passage plan.
M95-08

Teamwork

Misunderstanding among the bridge team, lack of adequate information exchange,
incomplete understanding of the intended manoeuvres, loss of situational aware-
ness, absence of monitoring of the ship’s progress, etc., as evidenced by the Cana-
dian marine occurrence experience, are symptomatic of more fundamental prob-
lems in bridge practices. Such factors suggest deficiencies in the effectiveness of
current bridge team management practices in compulsory pilotage areas.

A lack of teamwork on the bridge of vessels in Canadian pilotage waters is con-
tinuing to compromise safe navigation. The recent occurrences involving the “CON-
CERT EXPRESS”, the “LAKE ANINA”, the “MALINSKA”, the “HALIFAX” and
the “IRVING NORDIC” all point to a lack of communication and cooperation as
contributing factors in the occurrences.

As it has stated in the past, the Board continues to believe that increased emphasis
on information exchange and coordination could improve bridge team manage-
ment and therefore advance safe navigation. Systematic instruction of ship officers
and marine pilots in operating practices and procedures designed to facilitate in-

formation exchange and coordination among all members of the bridge team is
required.
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The overwhelming majority of pilots, masters and bridge officers who responded
to the Board’s questionnaire rated teamwork as important as technical proficiency
for safe navigation. However, less than half of those who responded stated that
they always worked as a team. The accident record confirms that current bridge
procedures and practices frequently reflect an absence of teamwork.

In rejecting the Board’s Recommendation M94-34 regarding passage planning, the
Department of Transport stated (22 March 1995):

However, it is believed that a more effective bridge resource management
regime (including enhanced communication between the pilot and the of-
ficer of the watch), rather than a voyage plan, may potentially have con-
tributed to the incident being avoided.

The Board notes the intention of the Department of Transport to develop optional
training courses in Bridge Resource Management. However, the Board is concerned
that optional training might not have the desired effect within the industry. Not all
the major constituents of the marine industry have indicated strong support for
such training.

Bridge Resource Management, the managing of human and technical resources in
an operational marine environment, is a function comprising several elements.
These include the application of effective communication, the use of briefings and
debriefings, and the creation of an environment where all members of the bridge
team feel free to question assumptions and actions.

As a result of the problems identified in this study relating to the absence of hand-
over briefings, the ineffective monitoring of the vessel’s position and in view of the
frequency of occurrences involving demonstrated breaches of sound teamwork
principles, the Board recommends that:

The Department of Transport require that the initial training syllabus for all
ship officers be modified to include demonstration of skills in Bridge Re-
source Management.

M95-09

that:

The Department of Transport require that all ship officers demonstrate skills
in Bridge Resource Management before being issued Continued Proficiency
Certificates.

M95-10
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and that:

The Department of Transport require that all pilots demonstrate skills in
Bridge Resource Management before the issuance and/or renewal of a pi-
lotage licence.

M95-11

The Board recognizes that unilateral action by one nation will not satisfactorily

. address the global issue of ineffectual teamwork with multinational crews on for-

eign vessels. Concerted action by leading maritime nations will be required to ef-
fect the cultural changes necessary to make BRM an accepted part of day-to-day
bridge practices. Increased awareness of the benefits of formal BRM training to
ensure safe and therefore profitable shipping operations will be required through-
out the industry. Therefore, the Board recommends that:

The Department of Transport, through the International Maritime Organi-
zation, actively promote the provision of formal training in Bridge Resource

Management to all ship officers and marine pilots and the benefits of such
training.

M95-12

36



Transportation Safety Board of Canada

5.0

APPENDICES

APPENDIX A — TABULATION OF MASTER/PILOT

EXPERIENCES

The responses to the first 20 questions of the questionnaire are tabulated below.

1.

In my experience, communication, teamwork and cooperation among all per-
sonnel on the bridge are as important as technical proficiency for safe naviga-
tion and ship handling.

NO
ALWAYS OFTEN SOMETIMES NEVER RESPONSE
MASTERS 85.9% 9.9% 21% = 0.0% 2.1%
BRIDGE OFFICERS 94.2% 5.8% 0.0% 0.0% 0.0%
PILOTS 66.1% 19.2% 5.4% 3.1% 6.2%

In my experience, when the pilot comes on board, the master or officer of the
watch informs the pilot of the manoeuvring characteristics of the vessel for its
present condition.

NO

ALWAYS OFTEN SOMETIMES NEVER RESPONSE
MASTERS 75.2% 18.3% 5.6% 0.0% 0.9%
BRIDGE OFFICERS 711% 23.1% 5.8% 0.0% 0.0%
PILOTS 19.3% 22.3% 56.9% 0.0% 1.5%

37




Transportation Safety Board of Canada

3.

In my experience, the pilot informs the master of local conditions which might
affect the pilotage passage.

NO
ALWAYS OFTEN SOMETIMES NEVER RESPONSE
MASTERS 26.1% 34.5% 37.3% 1.4% 0.7%
BRIDGE OFFICERS 30.8% 44.2% 21.2% 3.8% 0.0%
PILOTS 63.9% 22.3% 11.5% 0.8% 1.5%

In my experience, the pilot informs the master of his manoeuvring plan for
the vessel.

NO
ALWAYS OFTEN SOMETIMES NEVER RESPONSE
MASTERS 23.9% 24.6% 44.5% 6.3% 0.7%
BRIDGE OFFICERS 34.6% 23.1% 30.8% 11.5% 0.0%
PILOTS 50.8% 28.5% 14.6% 2.3% 3.8%

In my experience, the master ensures that the pilot’s passage plan and local
conditions are suitable for the vessel.

NO
ALWAYS  OFTEN SOMETIMES NEVER RESPONSE

MASTERS 65.5% 17.6% 12.0% 1.4% 3.5%
BRIDGE OFFICERS 59.6% 21.2% 19.2% 0.0% 0.0%
PILOTS 16.2% 20.8% 43.8% 13.8% 5.4%
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In my experience, the officer of the watch monitors the vessel’s movement
when the pilot has the conduct of the vessel.

NO
ALWAYS OFTEN SOMETIMES NEVER RESPONSE
MASTERS 73.3% 21.8% 4.2% 0.0% 0.7%
BRIDGE OFFICERS 86.6% 9.6% 1.9% 1.9% 0.0%
PILOTS 13.8% 36.9% 46.3% 1.5% 1.5%

In my experience, the officer of the watch plots the vessel’s position regularly
when the pilot has the conduct of the vessel.

NO
ALWAYS OFTEN SOMETIMES NEVER RESPONSE
MASTERS 66.9% 23.3% 7.7% 21% 0.0%
BRIDGE OFFICERS 71.2% 17.3% 9.6% 1.9% 0.0%
PILOTS 15.4% 33.1% 49.2% 0.8% 1.5%

In my experience, the pilot assists the officer of the watch in the monitoring of
the vessel’'s movements.

NO
ALWAYS OFTEN SOMETIMES NEVER RESPONSE
MASTERS 16.9% 26.8% 40.8% 12.7% 4.8%
BRIDGE OFFICERS 19.2% 23.1% 44.3% 11.5% 1.9%
PILOTS 26.9% 21.5% 42.3% 6.2% 3.1%
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9.

10.

11.

In my experience, the pilot makes sure his orders are understood and acknowl-
edged by the officer of the watch.

NO
ALWAYS OFTEN SOMETIMES NEVER RESPONSE
MASTERS 50.0% 25.4% 17.6% 7.0% 0.0%
BRIDGE OFFICERS 50.0% 26.9% 17.3% 5.8% 0.0%
PILOTS 83.8% 10.8% 2.3% 0.8% 2.3%

In my experience, if the officer of the watch becomes unsure of the pilot’s
intentions, he asks for clarification.

NO
ALWAYS OFTEN SOMETIMES NEVER  RESPONSE
MASTERS 46.5% 29.6% 22.5% 0.7% 0.7%
BRIDGE OFFICERS 69.2% 21.2% 9.6% 0.0% 0.0%
PILOTS 20.7% 18.5% 50.0% 5.4% 5.4%

In my experience, informative hand-over briefings, master to pilot, pilot to
pilot, and pilot to master are carried out.

NO
ALWAYS  OFTEN SOMETIMES NEVER RESPONSE

MASTERS 46.5% 29.6% 22.5% 0.7% 0.7%
BRIDGE OFFICERS 69.2% 21.2% 9.6% 0.0% 0.0%
PILOTS 20.7% 18.5% 50.0% 5.4% 5.4%
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12. In my experience, communications between the pilot and bridge personnel

13.

14.

are effective.

NO
ALWAYS OFTEN SOMETIMES NEVER RESPONSE
MASTERS 52.8% 28.9% 15.5% 1.4% 1.4%
BRIDGE OFFICERS 51.9% 32.7% 13.5% 0.0% 1.9%
PILOTS 43.1% 42.3% 12.3% 0.0% 2.3%

In my experience, the pilot, the master and the officer of the watch work as a
team in the conduct of the vessel.

NO
ALWAYS OFTEN SOMETIMES NEVER RESPONSE
MASTERS 50.7% 33.1% 14.8% 1.4% 0.0%
BRIDGE OFFICERS 46.1% 40.4% 13.5% 0.0% 0.0%
PILOTS 37.7% 25.4% 28.5% 6.9% 1.5%

Inmy experience, bridge officers are reluctant to question the pilot’s decisions.

NO
ALWAYS OFTEN SOMETIMES NEVER RESPONSE
MASTERS 6.3% 31.7% 54.3% 77%  0.0%
BRIDGE OFFICERS 11.5% 21.2% 44.3% 19.2% 3.8%
PILOTS 6.9% 33.1% 39.2% 16.2% 4.6%
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15.

16.

17.

18.

In my experience, it is possible to establish an effective working relationship
with the master and officer of the watch.

NO
ALWAYS  OFTEN SOMETIMES NEVER RESPONSE

PILOTS 47.6% 36.2% 10.8% 0.0% 5.4%

In my experience, on foreign-registered vessels, language barriers make it dif-
ficult to communicate orders to the helmsman.

NO
ALWAYS  OFTEN SOMETIMES NEVER RESPONSE

PILOTS 1.5% 20.0% 60.1% 14.6% 3.8%

In my experience, on foreign-registered vessels, language barriers prevent an
effective exchange of information with the master and officer of the watch.

NO
ALWAYS  OFTEN SOMETIMES NEVER RESPONSE

PILOTS 1.5% 23.1% 54.7% 16.9% 3.8%

In my experience, pilots offer all necessary information regarding pilotage
and manoeuvring plans for the vessel.

NO
ALWAYS OFTEN SOMETIMES NEVER RESPONSE
MASTERS 24.7% 30.3% 38.7% 4.9% 1.4%
BRIDGE OFFICERS 28.8% 38.5% 30.8% 1.9% 0.0%
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19.

20.

In my experience, pilots ensure that relevant communications with traffic con-
trol centres or other vessels are conveyed to me.

NO
ALWAYS OFTEN SOMETIMES NEVER RESPONSE
MASTERS 24.6% 29.6% 33.1% 9.2% 3.5%
BRIDGE OFFICERS 26.9% 26.9% 40.5% 3.8% 1.9%

In my experience, I am apprised by the pilot of all safety communications
regarding the navigation of the vessel in pilotage waters.

NO
ALWAYS OFTEN SOMETIMES NEVER RESPONSE
MASTERS 32.4% 29.6% 29.6% 4.9% 3.5%
BRIDGE OFFICERS 32.8% 28.8% 26.9% 7.7% 3.8%
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APPENDIX B - TABULATION OF DEMOGRAPHIC
INFORMATION

Pilots — 130 responses®

*  Authority
No. %
Atlantic 27 20.8
Laurentian 54 415
Great Lakes 25 19.2
Pacific 16 12.3
No Response 8 6.2

e Experience (years)

No
0-5 5-10 10-15 15-20 20+ Response
As Pilot 9.2% 8.5% 11.5% 25.4% 40.0% 5.4%
As Master 19.2%  10.0% 3.8% 54%  32.4% 29.2%
As Bridge Officer 16.9% 27.7% 7.7% 23% 13.1% 32.3%

¢ This sémple of 130 responses from an estimated population of 422 marine pilots provides 95%
confidence, = 10%, that the views of these pilots reflect the views of the total population of marine
pilots.
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Masters - 142 responses’

Nature of Trade

No. %
Foreign Going (FG) 66 46.5
Home Trade (HT) 16 11.3
Inland (IL) 32 22.5
FG & HT 4 2.8
FG & IL 1 0.7
HT & IL 13 9.2
No Response 10 7.0

e Experience (years)

0-5 5-10 10-15 15-20 20+ No Response

As Master 24.7% 134% 218% 14.8% 23.9% 1.4%
As Bridge Officer 28% 211% 225% 13.4% 13.4% 26.8%

7 This sample of 142 responses from a large but unknown population of masters provides 95% confi-
dence, * 10%, that the views of these masters reflect the views of the total population of masters.
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Bridge Officers — 52 responses®

° Nature of Trade

No. %
Foreign Going (FG) 19 36.5
Home Trade (HT) 8 15.4
Inland (IL) 14 26.9
FG & HT 0 0.0
FG & IL 0 0.0
HT & IL 9 17.3
No Response 2 3.9

e Experience (years)

0-5 5-10 10-15 15-20 20+ No Response

As Master 15.4% 0.0% 7.7% 7.7%  3.8% 65.4%
As Bridge Officer 1.9% 212% 404% 269%  9.6% 0.0%

8 This sample of 52 responses from bridge officers provides 95% confidence, + 15%, that the views
of these bridge officers reflect the views of the total population of bridge officers.
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Pilotage areas with which masters and bridge officers are most familiar:

Pilotage Region Masters Bridge Officers
Atlantic (ATL) 8.5 % 11.5%
Laurentian (LN) 16.9 % 19.2 %
Great Lakes (GL) 10.5 % 58 %
Pacific (PAC) 10.6 % 5.8 %
Arctic (ARC) 0.7 % 0.0%
ATL & LN 6.3 % 5.8 %
ATL & LN & GL 9.9% 13.5%
LN & GL 19.7 % 28.8 %
No response 16.9 % 9.6 %

Number of times masters and bridge officers have sailed in Canadian waters with
the assistance of a pilot in the last five years:

0-5 5-10 10-15 15+ No Response

Masters 113% 106% 77% 69.0% 1.4 %
Bridge Officers 38% 77% 58% 827% 0.0 %
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HEAD OFFICE

HULL, QUEBEC*

Place du Centre

4™ Floor

200 Promenade du Portage
Hull, Quebec

K1A 1K8

Phone (819) 994-3741
Facsimile (819) 997-2239
ENGINEERING

Engineering Laboratory
1901 Research Road
Gloucester, Ontario

K1A 1K8

Phone (613) 998-8230
24 Hours (613) 998-3425
Facsimile (613) 998-5572

*Services available in both official
languages

TSB OFFICES

REGIONAL OFFICES

ST. JOHN’S, NEWFOUNDLAND
Marine

Centre Baine Johnston

10 Place Fort William

1* Floor

St. John's, Newfoundland

A1C 1K4

Phone (709) 772-4008
Facsimile (709) 772-5806

GREATER HALIFAX, NOVA SCOTIA*
Marine

Metropolitain Place

11" Floor

99 Wyse Road

Dartmouth, Nova Scotia

B3A 4S5

Phone (902) 426-2348
24 Hours (902) 426-8043
Facsimile (902) 426-5143

MONCTON, NEW BRUNSWICK
Pipeline, Rail and Air

310 Baig Boulevard

Moncton, New Brunswick

E1E 1C8

Phone (506) 851-7141
24 Hours (506) 851-7381
Facsimile (506) 851-7467

GREATER MONTREAL, QUEBEC*
Pipeline, Rail and Air
185 Dorval Avenue

Suite 403

Dorval, Quebec

H9S 5J9

Phone (514) 633-3246
24 Hours (514) 633-3246
Facsimile (514) 633-2944

GREATER QUEBEC, QUEBEC*
Marine, Pipeline and Rail
1091 Chemin St. Louis

Room 100

Sillery, Quebec

G1S 1E2

Phone (418) 648-3576
24 Hours (418) 648-3576
Facsimile (418) 648-3656

MAY € 2009

GREATER TORONTO, ONTARIO
Marine, Pipeline, Rail and Air

23 East Wilmot Street

Richmond Hill, Ontario

L4B 1A3

Phone (905) 771-7676
24 Hours (905) 771-7676
Facsimile (905) 771-7709
PETROLIA, ONTARIO

Pipeline and Rail

4495 Petrolia Street

P.O. Box 1599

Petrolia, Ontario

NON 1RO

Phone (519) 882-3703
Facsimile (519) 882-3705

WINNIPEG, MANITOBA
Pipeline, Rail and Air
335 - 550 Century Street
Winnipeg, Manitoba

R3H 0Y1

Phone (204) 983-5991
24 Hours (204) 983-5548
Facsimile (204) 983-8026

EDMONTON, ALBERTA
Pipeline, Rail and Air
17803 - 106 A Avenue
Edmonton, Alberta

T5S 1V8

Phone (403) 495-3865
24 Hours (403) 495-3999
Facsimile (403) 495-2079

CALGARY, ALBERTA
Pipeline and Rail

Sam Livingstone Building
510 - 12" Avenue SW
Room 210, P.O. Box 222

Calgary, Alberta

T2R 0X5

Phone (403) 299-3911
24 Hours (403) 299-3912
Facsimile (403) 299-3913

GREATER VANCOUVER, BRITISH
COLUMBIA

Marine, Pipeline, Rail and Air

4 - 3071 Number Five Road
Richmond, British Columbia

V6X 2T4

Phone (604) 666-5826
24 Hours (604) 666-5826
Facsimile (604) 666-7230
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