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SUMMARY

Background

The Pilotage Act stipulates that “no person shall have the conduct of a ship within a compulsory
pilotage area unless the person is a licensed pilot or aregular member of the complement of the
ship who is the holder of apilotage certificate for that area.” It further specifies that “no pilotage
certificate shall beissued ... unless the Authority designated for that areais satisfied that the
applicant has a degree of skill and local knowledge ... equivalent to that required of an applicant
for alicencefor that ... area.”

The new Canada Marine Act, passed in 1997, calls for areview of the procedure for issuing
pilotage certificates in the light of the skills needed and the new technol ogies that are available.
In the case of the Laurentian Pilotage Authority (LPA), a steering committee with representation
from the LPA, Transport Canada, the Canadian Shipowners Association, the St. Lawrence Ship
Operators Association, the Institut maritime du Québec, and the Transportation Devel opment
Centre hired the firm KPMG to investigate ways to modernize training and certificate issuing
procedures. The results of the study, published in March 1998, are included in areport entitled
Moder nization of the Pilotage Certification Process in the Laurentian Pilotage Region,

TP 13145E. The report’s authors conclude that the procedure for issuing pilotage certificates
needs revision to take account of new technologies, the specifics of the work environment, and
the experience of candidates for pilotage certificates.

The study’ s recommendations with a direct or indirect bearing on devel opment of the training
program are:

» Build up acommon core of knowledge as a source of coherent information accessible to
al candidates;

e Set up astructured procedure for identifying what is available to students for training
purposes, with particular attention to accessto instructional materials;

» Develop atraining program using a skills-based rather than a content-based method;

» Define clear objectives for candidates for pilotage certificates, tending away from a program
based on knowledge and open-ended subjects and toward one based on performance, with
standards to be met;

» Train candidates on a marine navigation simulator (which could also be used for the licensing
procedure).

In the spring of 1998, pursuant to the study’ s recommendations, the steering committee mandated
the Institut maritime du Québec to develop atraining program based on the skills needed to
obtain a pilotage certificate for the Laurentian Region.

I nstitut maritime du Québec procedure

The approach selected entailed defining essential professional skills and formulating them in

the program in terms of objectives and performance criteria (or standards). Using the definition
adopted by Quebec’ s department of education, a skill is:
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an integrated set of the knowledge, abilities, attitudes, and perceptions necessary to
perform atask or a work activity at the threshold of performance required.

To do this, the Institut joined forces with Educ Action and identified six stepsin the process best
suited to meeting the stated need:

First step (13 and 14 January 1999): Analysis of the work situation. A working meeting of
pilots, officers holding pilotage certificates, officers with a sound knowledge of theriver, and a
number of observers, resulted in a pooling of information for characterizing the profession, its
duties, the skills and actions required, and suggestions for training. A paper entitled Work
Environment Analysis Report was produced and submitted to participants to check for
conformity with the meeting’ s findings.

Second step (February 1999): Design of atraining program. Based on theinitial
determinants and data from the meeting, a draft program was produced and used for the next
step. It was given thetitle Draft Training Program.

Third step (3 March 1999): Validation of the training program. A one-day validation
meeting was held with pilots, officers with pilotage certificates, officers with extensive
experience of theriver, arepresentative of the Laurentian Pilotage Authority, and a representative
of the St. Lawrence Ship Operators Association to improve and refine the draft. The fruit of this
step was a document entitled Validation Report of the Training Program. This document was
submitted to participants to check for quality and conformity.

Fourth step (late March 1999): Drafting of program objectives and standards. This step
resulted in a document entitled Training Program (for marine pilotage certification, Quebec
City-Les Escoumins).

The output of these first four steps was compiled in a single document entitled Pilotage
Certificate Training for the Laurentian Region (District 11 Quebec City-Les Escoumins) —
Volume 1, TP 13458E.

Fifth step (September 1999): Training guide. The Training Guide details program contents
and suggested learning and teaching strategies. It isintended chiefly for teachers and trainers.
It includes:

» information on the objectives and standards defined in the program;

» theweighting given to each skill to be developed,;

» theoretical and practical teaching strategies, for the classroom and for distance teaching;
» an annotated bibliography as a reference source for certification candidates.
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Sixth step (November 1999): Evaluation guide. The purpose of rating isto measure attainment
of the skillsidentified in the training program. It assesses whether the certification candidate is
qualified to direct and control the movements of avessel safely and in avariety of circumstances
in the waters of the district in question. The Evaluation Guide specifies:

* itemsto berated;
» theweighting given to each such item;
* suggested rating methods.

Observable and quantifiable action is described for each item to be rated, directly linked to
the performance criteriain the training program standards. Rating methods are selected on the
basis of the skill to be tested, in arepresentative professional context. They may include:

» practical tests conducted in asimulator or through exercises on theriver, etc,;
» testsof knowledgein the form of essay-type or multiple-choice examinations, case studies,
and written or verbal presentations.

The training guide and the first part of the evaluation guide (genera information) have been
made public so that certification candidates can study effectively, either alone or in class, and can
become familiar with the broad principles of the rating methodology. These constitute Volume 2
of TP 13458E.

The Evaluation Guide repeats the general information on rating and includes another part

entitled Evaluation Checklists. They make up Volume 3 (protected) of TP 13458E, circulation
of which isrestricted to the Laurentian Pilotage Authority.
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1 INTRODUCING THE TRAINING GUIDE

The purpose of this Training Guide isto set out in detail the content of the training program
aswell as recommended teaching and learning strategies. It is primarily intended both for
instructors and for candidates for certification. It is offered as the preferred support tool for
implementing the Pilotage Certificate Training for the Laurentian Region (District 11 Quebec
City-Les Escoumins). It presents various ways to approach objectives and standards, opening up
alearning process adapted to the training context and the candidates being trained. It gives the
instructor atool for developing lesson plans.

The Training Guide consists of two sections. The first section presents information on the

general and, more specifically, on the adult education aspects of the training. The second
section contains atraining outline for each of the program modules.
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2 TERMINOLOGY

Program
Set of integrated learning activities for the purpose of meeting training objectives measured
against established standards.

Objective
Skill to be acquired or mastered.

Standard
Level of performance to be achieved in order to meet an objective.

Skill

A sKkill isan integrated set of the knowledge, abilities, attitudes, and perceptions necessary
to perform atask or awork activity at the threshold of performance required.
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3 SECTION ONE — GENERAL INFORMATION

3.1 Training principles and targets

This section isintended for instructors. Its purpose isto assist them by providing ways of
tackling objectives and organizing instruction, so that they can meet training targets by taking
into account the context and the candidates being trained.

Main principles

These principles provide guidelines for choosing strategies and methods to meet training goals
and objectives.

» Keepin mind that aperson’s ability to learn is closely linked to the strategies and methods
used to meet training objectives.

» Give preference to practical learning activities and projects suited to the work situation and
the rea world.

* Encourage active participation and make candidates responsible for their own learning.

» Takeinto account adults academic background and prior experience and incorporate these
into the training.

» Communicate with candidates in proper English and use correct technical terminology.

* Promote reinforcement and absorption of material by gradually increasing complexity and
by making candidates apply what they know to a range of practical situations.

Training targets

The program is intended to develop the skills and abilities needed to pilot a ship in this marine
district. Aswell, it should strengthen candidates' ability to form judgments, to analyse and
synthesize, to develop their seaman’ s sense, leadership and ability to work in ateam, to
withstand stress, and to react appropriately in unforeseen situations. These behaviour patterns
are essential and should be reinforced by the instructor whenever appropriate. They are drawn
from the program objectives.
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3.2 Approach and learning strategies
Skill-based training program

Thisisaskill-based training program. These skills have been identified using a work
environment analysis that considers various job factors and the context and draws on the
experience of senior officers. An objective and standard have been assigned to each skill to be
mastered. These skills have been incorporated into atraining plan aimed at preparing candidates
for certification. Organizing the skills by system makesit possible to move smoothly from one
objective to the next, avoiding pointless repetition and promoting absorption of the material.

Recommended adult training approach

Since this program isintended for adults with varying academic backgrounds and levels of
work experience, the adult education approach has been used to develop teaching and learning
strategies. This approach takes into account how adults function in a learning situation and the
working context in which they exercise their profession.

Preparatory training for certification of officers takes place in three compulsory basic modules
over aten-week session. Preferably, these modules should each be taken in asingle session.
Practical training sessionsin the simulator and on the river may vary according to the candidate's
ability. A job-related diagnostic test will be administered before training starts. It will enable the
instructor and candidate to determine what has already been learned and to target skillsto be
developed for certification. The optional modules will be offered at times and under conditions
set by the training institution.

The introductory module is the cornerstone: it sets the parameters for a safe environment where
experimentation is valued and interaction with colleagues is encouraged. It enables candidates

to make the connection between the program, the job, and the skillsto be developed, in order to
learn the ways of the organization. Shipping accidents can be used to initiate a discussion and
generate interest in the training program. Finally, the module will explain certain notions relating
to learning strategies to facilitate the memorization of local knowledge.

Complementary learning methods are highly recommended to ensure adequate preparation and
meshing with candidates availability. We will alternate between self-learning, classroom work,
simulator sessions, and shipboard training. For example, much local knowledge might be gained
in the classroom while learning to prepare a passage plan, followed by a period of self-learning
with atutorial. After this, local knowledge might be applied to practical situationsin the
simulator. River passages, under the supervision of asenior officer, might be made either during
or after the training, depending on how the program is organized. Finally, in preparation for
certification, candidates might perform bridge watch emergency situation simulations in the
simulator, followed by analysis sessions. The instructor should take every opportunity to
reinforce the values associated with teamwork on the bridge. In the medium term, modern
computer-assisted training material may be prepared to facilitate self-learning.
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Instructors should give special weight to interactive methods based on exercises, discussion,
anaysis and teamwork. In a skills-based approach, the methods used should promote gradual
assimilation of theoretical knowledge for use in practical situationsin all representative job
contexts.

Finally, we recommend continual evaluation of candidates to support their efforts, help them
monitor their progress, and adjust their focus as necessary.

Learning strategies

To learn effectively and efficiently, candidates should be familiar with the learning process and
make it their own. Generally speaking, abilities and behaviours essential for the devel opment of
askill are acquired in four phases: experience, knowledge, practical training, and the ability to
think for oneself.*

Experience— In thefirst phase, it is necessary to get the candidates’ attention and spark their
interest to motivate them. Starting with the objectives presented them, candidates make the
connection with their experience and note what they lack. At this stage, the instructor helps
the candidates to analyse their needs and to target their goals.

Knowledge — In the second phase, candidates gather information about the subject either
independently or by theoretical work in the classroom. They absorb the new knowledge with a
view to eventually using it in practical situations. The instructor is the expert. He transmits the
appropriate knowledge and teaches candidates methods for committing the information to
memory properly.

Practical training — In the third phase, candidates apply their new knowledge to activities
typical of the job under the guidance of the instructor. The instructor demonstrates, verifies
students' comprehension, and gives them feedback. In this phase of training, the instructor is
the evaluator.

Ability to think for oneself —In thislast phase, candidates progress smoothly towards self-
reliance. They apply the theoretical and practical knowledge they have acquired to situations
they are likely to encounter on the job. The instructor is the guide who suggests new thingsto
try, encouraging students to think for themselves and even to develop their own methods when
necessary.

! Theory set out by Jean-Marie Labelle, La réciprocité éducative.
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This processisillustrated in the following diagram, representing one target to be reached.

LEARNING PROCESS

ACTIVITIES ACTIVITIES
of of
CANDIDATE INSTRUCTOR

EXPERIENCE
KNOWLEDGE
MOTIVATION

SELF-EXPRESSION
PRACTICAL TRAINING

< EXPERT
INFORMATION
DOCUMENTATION ABILITY
TO THINK
for < DEMONSTRATION
ONESELF
APPLICATION ——  \ X N7
TRAINING GUIDANCE
CREATION
ACQUISITION _. PROCESS
——————————— TRANSITIONS

IDENTIFICATION

From Jean-Marie Labelle

3.3 Goals of the program

This program trains candidates to direct and control the movement of a ship in the waters of the
marine district in total safety. Pilotage in any marine district requires thorough local knowledge
of inland and coastal waters. This program trains candidates only for the class of ship for which
they request certification.

At the conclusion of training, candidates will be able to plan a passage in the marine district; to
conduct their ship in complete safety, avoiding obstacles to navigation; and to decide what action
to take in bad weather and in emergency situations.

After the optional training modules, candidates will be able to perform docking and departure
manoeuvres, to pilot aship inice, to manage bridge resources, and to perform manoeuvres
specific to anchorage in the marine district.



In general, the program focus is as follows:

* togive candidates the skills they need to do their jobs — in other words, to enable them to
perform correctly, to the required standard, the tasks and the activities inherent in the work;
» to promote persona development by adding to the candidates’ professional knowledge.

Thetraining is aso intended to build the candidates' ability to form judgments; to analyse and
synthesize; to develop their sense of seamanship, leadership skills, and ability to work in ateam;
to withstand stress; and to react appropriately in unforeseen situations.

3.4 Training prerequisites

Three requirements have been proposed and accepted as prerequisites for admission to the
program.

* Prerequisites set by the Laurentian Pilotage Authority for registering for certification.

» College-level diplomain navigation, or recognized equivalent experience.

* Experiencein navigating in ice, prerequisite for the target skill: Deciding which measures
to take for ice navigation.

A new prerequisite has been added as aresult of the analysis performed for this training guide:

e Experience using an ECDIS (Electronic Chart Display and Information System) generated
electronic chart.
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3.5 Required skills

Program overview®
Program: Pilotage Certificate Training for the Laurentian Region

(Digtrict 1 Quebec City-L es Escoumins)
Program Code:

Mandatory skills

Skills Duration
1. Planning the passage into the marine district 120 h
2. Navigating a ship in the marine district’s confined waters 120 h
3. Carrying out emergency measures specific to the marine district 30h
Duration 270 h

Optional skills®

Skills Duration
4. Deciding which measures to take for ice navigation 30h
5. Carrying out docking manoeuvres 30h
6. Bridge resource management 30h
Duration N0 h

3.6  Description of the training outlines

The training outlines available to the instructor and the candidates are found in this part. At the
beginning of each module, we repeat the objectives and standar ds described in the training
program. Thetraining outline, which follows the objectives and the standards, deals with
duration, training environment, content, and suggested teaching/learning methods. Each outline
covers one skill component. For example, five training outlines have been prepared for the
module Planning the passage into the marine district. We suggest an introductory module at the
beginning of the program describing the work, the study program, and information required for
the smooth functioning of the program.

These skills deal with application of local knowledge.

¥ The optional skills can be acquired one at atime or all at once, depending on the candidate’ s needs.
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FOR EACH MODULE
Reading an objective and standard

» Statement of skill describes the observable behaviour expected at the conclusion of
training.

» Working context outlines the conditions under which the job is performed.
It acts as areference for establishing the conditions under which the candidates are placed
for evaluation.

» Skill components add clarifications about the skill and the behaviour expected.
The components identify major stages in exercising the profession and the main skill
components.

* Performance criteria define the requirements to be met for each skill
component. The criteriamake it possible to properly assess whether training objectives
have been met.

Reading of the training outline

* Theskill component identifies the result expected at the end of training. Each refers
back to the numbers indicated under the Objective and Standard of the module.

* Duration isanindication of the relative importance of a component. Some flexibility
will alow the instructor to adjust to his group.

* Thetraining environment provides suggestions on environment and tools to be used.

» Content presents the main elements to be introduced, but without imposing restrictions.
» Suggested methods present ways of approaching the learning activity. For instance, the
instructor should master the rudiments of simulator demonstrations. The columns on

Content and Suggested M ethods should be read in sequence.

Note: All datain the training outlines relate to the marine district under study.
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4

4.1

SECTION TWO — TRAINING OUTLINES

Introductory module

This introductory module does not refer to a skill. Its purposeis to:
inform and motivate candidates with respect to the training;
set up a group training context and atmospher e that promote lear ning.

Training environment

The training environment is of vital importance. To get the most out of the training, adult
trainees must feel confident and accepted by the instructor and the group. To establish such an
atmosphere, we must encourage friendly interaction among group members so that they get to
know each other. It is also important to define with them, from the outset, the ideal atmosphere:
sharing of experience, experimentation and personal commitment, respect for each person and
his or her differences, learning as much as possible from mistakes as well as from successesin
the learning process. With a suggested length of three hours, this introduction flows smoothly
into Module 1.

CONTENT

SUGGESTED METHODS

“lce-breaking” introductory activities.

Ask the participants to form groups of three,
introduce themselves to each other and
explain why they want to take the training.

Follow up with group introductions.

— skillsto be acquired;

— how thetraining will be given;
— program organization;

— ideal atmosphere;

— certification requirements.

2. Information on the work. Lead a group discussion on piloting, how
this marine district is different, and what
its manoeuvring problems are.

3. Information about the training program: Present an overview of the main points of

the training program by connecting it to
the work.

Answer questions from participants.

Testing of current knowledge bases:

— genera knowledge;

— experience with electronic aids, such as
radar and electronic charts.

A diagnostic test should be administered
by the institution prior to training.
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4.2

Module 1: Passage plan

Module 1

Passage plan

Duration: 120 h

OBJECTIVE

STANDARD

Statement of sKill
Planning the passage into the marine district.*

Working context

On the basis of dataon ship’s characteristics
and navigating conditions.

Using:

— conventional and electronic charts;

— relevant technical documentation;

— plotting instruments.

Skill component
1. Gathering data from documentation.

11

12

13

14
15

16

Performancecriteria

Precisely define geographical boundaries of
the marine district.

Correctly list vessal types normally under
way in the marine district.

Correctly locate concentrations of pleasure
craft and small commercial vessels.

Approximately forecast their movements.

Identify areas where spray can causeicing
problems.

Full report from technical documentation of:
— specific weather conditions by season;
— micro-climates.

4

The passage plan, aswell as all the skills, must relate to the type of ship for which the candidate has requested

certification.
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Module 1 Passage plan Duration: 120 h

OBJECTIVE

STANDARD

Skill component
2. Plotting courses.

21

22
23

24

25

2.6

Performancecriteria

Clearly indicate natural and man-made
obstacles along course, such as:

— depth, length, and width of fairways;
— shodls, reefs, and shallow waters;

— wrecks;

— aeria cables and bridges.

Careful plotting of courses made good.

Precisely indicate distances to be covered
in each leg of course.

Adapt normal course as required to take
into account tides and speed of currents.

Judiciously choose danger limits with
regard to ship and conditions.

Work meticulously.

Skill component

3. Indicating visual aid information on the chart. | 3.1

3.2

3.3

Performancecriteria

Precisely identify buoyage system and fixed
ads, such as:

— beacons and buoys;

man-made leading lines,

principal known natural leading lines;
principal coastwide landmarks;

steering lights.

Precisely record lateral distances of
landmarks in relation to course made good.

Precisely calculate and plot danger bearings.

Skill component
4. Preparing the hypothetical radar alignments.

41

4.2

Performancecriteria

Precisely calculate anticipated relative
movement on the basis of echo from
landmarks used.

Precisely indicate following data:

— lateral and longitudinal distances;
— points of course changes,

— safety margins.
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Module 1

Passage plan Duration: 120 h

OBJECTIVE

STANDARD

Skill component

5. Drawing up the passage plan.

51

52

53

54

55

5.6

57

58

59

Performancecriteria

Take into account type of ship and
navigating conditions.

Work out safe speed, taking into account
conditions prevailing in the marine district.

Accurately determine time required for each
leg of course.

Make arealistic estimate of:

— passage times through high-risk aress;
— arrival time at destination.

Make appropriate annotations regarding
calling-in points and frequencies to be used
to communicate with Vessel Traffic
Services.

Record detailed information on secondary
fairways and courses leading to harbours
and anchorages.

Make note of random factors affecting
passage.

Comply with regulations regarding change
of pilot.

Prepare a complete, clear, and precise
passage plan.
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TRAINING OUTLINE

Duration: 120 h

Skill 1 Planning the passage into the marine district
Module 1 Passage plan
Component 1 At the conclusion of training, the candidate will be capable of

Duration: 9h

gathering data from documentation.

Training environment

In the classroom and independently:
on the basis of documentation referring to the marine district, such as sailing directions,
sector meteorological guide, river climatological charts, and other appropriate charts.

CONTENT

SUGGESTED METHODS

Reviewing boundaries of the marine district
established by regulations.

Types of vesselsthat sail in the marine

district: freighters, container ships, tankers,
RO-RO, passenger vessels, military vessels,
coasting vessels, ferries, pleasure craft, etc.

L ocation and schedule of ferries sailing
between shores of the marine district.

Small craft:

— location of marinas and small craft
sailing in the marine district;

— thelr approximate movements.

Weather conditions:

— gpecifics of the marine district;

— factorsthat can cause ice formation
on upper works: temperature, wind,
ship’s position in theriver;

— locations with micro-climates.

Instructor

Introduce module and the five targeted
components. Explain importance of
thoroughly memorizing local knowledge.
This module will therefore require severa
hours of individual study. Working on blank
chartsis the best way of memorizing data.

Using an audio-visual or multimedia
document, introduce specifics of navigating
in the marine district and among small craft.
Ask candidates to identify what action
should be taken in various cases.

Candidates

On the basis of available documentation,

note:

— boundaries of the marine district, plot
them on charts;

— typesof vessdals;

— marinas, seasonal competitive events,
tourists circuits;

— small craft movements;

— weather conditions specific to each
Season.

Record boundaries of the marine district
on blank charts.
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TRAINING OUTLINE

Skill 1 Planning the passage into the marine district Duration: 120 h
Module 1 Passage plan
Component 2 At the conclusion of training, the candidate will be capable of Duration: 36 h

plotting cour ses.

Training environment

In the classroom and independently:

using conventional and electronic charts;

using blank Mercator charts provided by instructor;
using legend chart and documentation pertaining to the marine district: sailing directions,
meteorological guides, tide and current tables, List of Lights, buoys and fog signals, Notices

to Mariners;
using plotting instruments.

CONTENT

SUGGESTED METHODS

General topography:

— cities, towns, villages, and harbours,

— fairways, their extent, their depth at
zero on the chart, their width;

— shodls, reefs, and shallow waters;

— wrecks,

— aeria and underwater cables, bridges.

Tides and currents in the marine district:
— effects of weather conditions on
predicted tide level;

— times and heights of high and low tides
at reference ports and secondary ports,

— height of tide at a specified time;

— depth of water at a given point;

— tidal window allowing safe passage at
an exact time and location for agiven
draught;

— location of currents relative to tides,
and their speed.

Instructor

e Giveaguiztotest candidates knowledge
of symbols used in Chart Number 1
(Conventional signs-Abbreviations-Terms)

* Present contents of module and alternate
with practical chart drafting exercises.
Gradually increase the level of complexity
to aid the memorization process.

Candidates

e Study different points of the topography
shown on appropriate charts and in Sailing
Directions.

e Gradually enter various topographical points
from memory on abasic Mercator chart.
Coast and island outlines as well as
structures are already shown. This practice
will enable candidates gradually to establish
their local knowledge of the marine district.
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Courses and distances.

— recommended courses to make good;
— distancefor each leg of course;

— courses to approach ports from main

fairways, and recommended anchorages.

Danger limits based on ship and navigation
conditions.

Plotting courses to be made good, keeping
in mind various factors:

— typeof ship;

— tides;

— tidal currents;

— natural obstacles;

— contour lines of shoals and reefs;

— shiptraffic.

Recommended protocol for plotting courses.
Meticul ousness.
Plotting courses on an electronic chart.

Plot courses starting from various contexts,
with increasing complexity.

Establish an effective work procedure:

— observe and record outlines of shoals
and reefs;

— determine passage distances at danger
points;

— plot boundaries;

— plot courses made good.

Plot courses made good as directed by
instructor.

For electronic charts

Candidates will transfer courses plotted on
conventional charts to electronic charts.
Theinstructor will be available to assist if
needed.
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Skill 1

Module 1

TRAINING OUTLINE

Planning the passage into the marine district

Duration: 120 h

Passage plan

Component 3 At the conclusion of training, the candidate will be capable of Duration: 36 h
indicating visual aid information on the chart.

Training environment

In the classroom and independently:

using conventional and electronic charts;

using legend chart and documentation for the marine district, List of Lights, buoys and fog

signdls,
using plotting instruments.

CONTENT

SUGGESTED METHODS

Buoy and beacon system used in the marine
district.

Types of fixed and floating aids recorded on

charts:

— principal lights, clearance marks, buoys,
beacons, facilities, and objects indicating
apassage free of obstaclesto navigation,

— visua aidsindicating shallow waters;

— known natural leading lines and man-
made leading lines.

L ocation, features, and range of
navigational aids.

Calculating distances between visual aids
and course made good.

Danger bearings:

— locate existing bearings on the chart;
— caculate other danger bearings;

— caculate safe bearings.

Instructor

Generate interest with an exercise testing
candidates’ knowledge. For example,
identify on the marine district chart lesser-
known visual aid symbols or identify visual
aids by category, etc.

Introduce module and aternate with
practical exercises. Gradually increase level
of complexity to aid memorization.

A video presenting the various visua aidsin
the marine district would be a good training
tool.

Candidates

Study buoy and beacon system and principal
fixed aids using charts and technical
documentation.
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6. Protocol for entering data on charts, as
recommended:
— conventional charts;
— €lectronic charts.

From memory, enter various visual aids
on the charts used in Component 2. This
exercise will enable candidates gradually
to establish their local knowledge of the
marine district. They must memorize
official visual aids. It is recommended
that candidates also develop their own
landmarks

Record lateral distances to points of
reference and plot danger bearingsin
relation to course made good, as directed
by instructor.
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TRAINING OUTLINE
Skill 1 Planning the passage into the marine district Duration: 120 h
Module 1 Passage plan

Component 4 At the conclusion of training, the candidate will be capable of Duration: 30 h
preparing hypothetical radar alignments.

Training environment

In the simulator:

» using conventional and electronic charts; using radar provided;
e using radar provided;

e using navigation scenarios set by instructor.

CONTENT SUGGESTED METHODS

1. Hypothetical radar alignments method: I nstructor
— advantages,

L »  Check experience of hypothetical radar
— limitations and errors.

alignments method and adapt training
2. Method of calculating anticipated relative accordingly.

movement from landmark echo. * Review hypothetical alignments technique.

3. Programming table for using hypothetical
radar alignments:
— lateral and longitudinal distances,
— course changing points; * Demonstrate tuning of available radars on
— sdafety margins. simulator.

e Present anavigation scenario.

* Demonstrate on electronic chart how to
obtain datafor use with table.

e Vary scenarios, gradually increasing
complexity of passage plans to be prepared.

*  Conclude with passages carried out on
simulator using hypothetical alignments
method.

Candidates
e Plot courses and boundaries on chart.
e ldentify landmarks visible on radar.

* Measure elements used to set up table of
hypothetical alignments.
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Set up radar.

Check for possible errors and correct
as needed.

Take into account limitations:
— inherent in using radar at sea;
— gpecific to radar used aboard ship.

Make a passage using hypothetical
alignments technique and perform essential
checks, most importantly while changing
course.
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TRAINING OUTLINE
Skill 1 Planning the passage into the marine district Duration: 120 h
Module 1 Passage plan

Component 5 At the conclusion of training, the candidate will be capableof  Duration: 9 h
drawing up the passage plan.

Training environment

In the classroom:

» onthebasisof dataon ship’s characteristics and navigating conditions,

e using conventional and electronic charts, as well as relevant technical documentation and
plotting instruments.

CONTENT SUGGESTED METHODS

1. Passage plan: Instructor
— advantages and limitations of a

* Introduce elements of a passage plan

passage plan; succinctly and provide amodel.
— essential elements of a passage plan; ]
— characteristics of a passage plan. * Introduce theory behind each component
2. Safe speedin view of: ofap ge plan.
— navigation conditions; Candidates
— typeof ship. *  With Vessel Traffic Services, determine
3. Calling-in points and radio frequencies to type of vessel traffic anticipated on the river
be used to communicate with Vessel Traffic during passage:
Services. — typesof vessals,
4. Estimating times: ~  position of vessels. _ .
— for each portion of course; * Prepare passage plans, gradualy increasing
— for each mandatory calling-in point; complexity.
—  for passage through high-risk areas; « Develop aninitial passage plan for a
— forarrival at destination. standard navigating scenario using what
5. Random factors, such as particularly has been learned in earlier components.
difficult a_nd un(_expected_ wegther _co_nditi_ons, «  Prepare other passage plans for various
an oncoming ship experiencing difficulties, Situations:
etc.

— winter season with risk of spray but
without floating ice;

— difficult weather conditions;

— gpecia conditions related to ship’s
loading.
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Emergency plans to handle random factors, »  Accompany each scenario with a plot of

such as need for emergency anchorage, courses made good and annotations on
exiting a marked fairway, etc. charts.

Points of no-return. » Attheend of thismoduleit isimportant
Regul ations respecting pilot changes. that candidates be able to recite rapidly from

memory the local knowledge learned, so
asto be prepared to react appropriately in
any situation.
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4.3

Module 2: Pilotage in the marine district

Module: 2

Pilotage in the marine district

Duration: 120 h

OBJECTIVE

STANDARD

Statement of skill

Navigating a ship in the marine district’s confined
waters

Training environment

Teamwork.
Various situations and visibility conditions.

On the basis of dataon ship’s characteristics

and navigation conditions.

Using:

— passage plan, navigational instruments,
such as ECDIS-generated electronic chart
and technical documentation.

Paying special attention to the most difficult
passages in the marine district.

Skill component

1. Anticipating the ship’s behaviour in the
marine district’ s shallow and confined waters.

Performancecriteria

11
12

13

14

15

16

Precisely assess squat and its effect.

Properly anticipate ship’s reactions when
meeting and passing in afairway.
Correctly estimate stopping and turning
distances as afunction of depth under keel.

Correctly anticipate ship’ s reactionsin
relation to its centre of gravity, in the most
difficult passages.

Precisely estimate increase in draught as a
result of list.

Take into account effects of suction at stern.
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Module: 2

Pilotage in the marine district

Duration: 120 h

OBJECTIVE

STANDARD

Skill component

2. Determining the ship’s position with visual
and electronic aids:
— while under way;
— during course changes.

Performancecriteria

2.1 Precisely measure bearings and distances
from lights, leading lines, principal
recognized landmarks.

2.2 Check accuracy of buoy and beacon system.

2.3 Correctly position ship on the basis of radar
information, including hypothetical
alignments and racon bearings.

2.4 Recognize location of cities and towns.

2.5 Know distances and bearings of easily
identifiable targets to confirm ship’s
position.

2.6 Makejudicious use of known markersfor
course changes.

2.7 Carry out critical checks using electronic
chart.

Skill component
3. Establishing navigation strategies.

Performancecriteria
3.1 Rapidly analyse gathered data:
— Noticesto Shipping;
— information from bridge watch;
— information from navigational aids.

3.2 Takeinto account ship’s anticipated
behaviour.

3.3 Properly anticipate squat.

3.4 Make appropriate decisionsin extreme
weather conditions based on ship’s position.
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Module: 2

Pilotage in the marine district

Duration: 120 h

OBJECTIVE

STANDARD

Skill component
4. Avoiding obstacles on the course.

41

4.2

43

4.4

45

4.6

4.7

4.8

Performancecriteria

Rigorously check accuracy and reliability
of electronic navigational aids.

Correctly determine special features of most
difficult passages in the marine district.

Make judicious decisions based on ship’s
behaviour, tides, currents, and traffic.

Constantly maintain ship on set course.

Maintain a safe speed based on prevailing
conditions in the marine district, according
to regulations.

Commit fully to memory distances and
danger bearings of main landmarks.

Comply strictly with regulations and
passage plan.
Be constantly alert.

Skill component

5. Announcing arrival times at crucial points.

51

52

53

Performancecriteria

Accurately estimate arrival times at calling-
in points, course changing points, difficult
passages, and meeting points with other
ships.

Take into account factors that affect speed
made good.

Comply strictly with communication
procedures in force in the marine district.

5-27




Module: 2

Pilotage in the marine district

Duration: 120 h

OBJECTIVE

STANDARD

Skill component

6. Anchoring the ship.

correctly.

Performancecriteria
6.1 Precisely calculate ship’s swinging circle.

6.2 Importance in choice of anchorage of depth,
nature of bottom, number of shacklesto be
veered out, ships nearby and other factors.

6.3 Takeinto account ship’s characteristics.
6.4 Takeinto account factors external to ship.
6.5 Perform approach manoeuvre safely and

5-28




TRAINING OUTLINE

Skill 2 Navigating a ship in themarinedistrict’s Duration: 120 h
confined waters

Module 2 Pilotagein the marinedistrict
Component 1 At the conclusion of training, the candidate will be capableof  Duration: 3 h
anticipating the ship’sbehaviour in themarinedistrict’s
shallow and confined waters.

Training environment

In the classroom:
» onthebasisof technical documentation, appropriate charts, and established formulas.

Independently:
» practice doing calculations using drill cards.

CONTENT SUGGESTED METHODS

Applying general knowledge of navigation to The material in this entire module should be
the context of the marine district. approached in two ways: in the classroom
1. Typesof shipsand their navigational and in the smulator under the direction of the

particul arities when meeting in confined instructor, and by the candidates independently,

waters. in actual situations on theriver, under

. . . supervision.
2. Sgquat and its effect on ship’s behaviour.
) ) I nstructor

3. Manoeuvres for passing and meeting other ) _ _ )

ships and anticipating the effects of these * Quiz candidates on behaviour of ships

ManoeuVres. in confined waters and plan training

accordingly.

4. Stopping distance and turning circle asa
function of depth under keel. * Introduce module and its six components.

Discuss with the group how the training
is organized: candidates will work
independently, in the classroom, in the

5. Ship’s centre of gravity and its effect on
ship’s behaviour in atwisting passage.

6. Draught increase dueto list. simulator, and on theriver.
7. Suction at stern and its effect on ship’s Briefly review general theoretical
behaviour. knowledge and give calculation exercises

applied to the marine district.
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Candidates

On the basis of mathematical formulas and

depth under keel:

— calculate squat in awide shallow
fairway;

— calculate squat in anarrow shallow
fairway;

— assess effects on ship’s behaviour.

Using technical documentation,
characteristics of the other ships and those
of own ship, anticipate effect of passing
and meeting manoeuvres in fairways.

On the basis of manoeuvring characteristics
of own ship, assess increased stopping
distance and turning circle as afunction

of depth under keel.

On the basis of ship’s stability tables, data
on cargo, fuel, stores, and other relevant
factors, calculate ship’s centre of gravity so
as to be able to anticipate possibility and
amplitude of list during a sharp turn.

Using relevant technical documentation,
calculate increase in draught when ship lists
during arapid change of course.
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TRAINING OUTLINE

Skill 2 Navigating a ship in themarinedistrict’s Duration: 120 h
confined waters

Module 2 Pilotagein the marinedistrict
Component 2 At the conclusion of training, the candidate will be capable of Duration: 45 h
deter mining the ship’s position with visual and electronic aids
while under way and during cour se changes.
Training environment
In the classroom:
» using conventional charts, the Mercator charts used in Skill 1, Sailing directions, and other

relevant documentation.

In the simulator, for amaximum of four candidates”;
» onthebasisof departure and arrival coordinates supplied by instructor.

CONTENT SUGGESTED METHODS

1. Bearings and distances of officially I nstructor

recognized landmarks: «  Introduce various types of visual aids used

— lignts; in the marine district. Various teaching tools
— leading lines; can be used, such as videotapes, reference
—  beacons, books, marine charts, etc.
— natural features.

2. Means of checking accuracy of beacon and
buoy positions.

3. Positioning ship using navigational radar:

*  Present candidates with techniques for
memorizing bearings and distances of
visual aidsin relation to course.

»  Stressimportance of memorization so as

B b_earl ngs,. to be prepared to react appropriately in any
— distances emergency situation
— hypothetical radar alignments; '
—  racons; » Give candidates memorization exercises.
— awayskeep in mind advantages and *  Prepare and present smulator exercises
limitations of using radar. requiring use of radar for positioning.
4. Citiesand towns:
— location;
—  names,

— visual and radar recognition.

®  Inthe event that the training institution has only one booth equipped with avisual system, only two individuals
at atime can work in the simulator; the two others can work on planning their manoeuvres. Use of the simulator
must be managed efficiently, taking into account the other training needs of the institution.
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Known sea or landmarks used for changing
COUrses.

ECDIS-generated electronic chart — used as
atool and for checking course at critical
points.

In the simulator, place own ship closeto
cities and towns in the marine district;
project radar images on computer screen
and have candidates identify them.

Candidates

On the basis of charts and relevant

documentation, measure;

— distances between targets and ship’s
intended position;

— bearings between targets and ship’s
intended position,

— distances and bearings between targets
for identification purposes.

Using charts and technical documentation:

— determine relative positions of beacons
and buoysin relation to easily
identifiable natural landmarks;

— check accuracy using electronic chart
and radar techniques.

Plot ship’s position on chart:

— by locating conspicuous landmarks using
radar;

— by measuring distance between these
landmarks and own ship.

L ocate racons using radar, measure range
from own ship, and plot position on chart.

Memorize bearings and ranges of
conspicuous radar targets so as to be able
to confirm ship’s position while under way
and at course changing points.

Memorize lateral range to radar landmarks
so as to be able to keep to the right of
fairway when meeting other ships.

Using radar and hypothetical radar
alignments technique, continuously
determine position of own ship on chosen
course made good.

Using technical documentation and charts,
memorize location of agglomerations,
whether small groups of houses or larger
cities and their suburbs.
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Using charts, note, measure, and memorize
ranges to conspicuous landmarks so as to
be able to rapidly confirm ship’s position.

Using charts, note, measure, and memorize
ranges to known conspi cuous landmarks so
as to be able to confirm course changing
points. This requires memorizing bearings
and ranges of at least two visual landmarks
that can be observed simultaneously.

During simulation exercises, check ship’s
position, particularly at course changing
points, using visual landmarks and
appropriate electronic aids.

Compare with results obtained by
conventional methods.
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Skill 2

Module 2

Component 3 At the conclusion of training, the candidate will be capable of Duration: 12 h

TRAINING OUTLINE

Navigating a ship in the marinedistrict’s

confined waters

Pilotagein the marinedistrict

establishing navigation strategies.’

Training environment

In the classroom and in the ssimulator:

teamwork;
using technical documentation and charts;

on the basis of passage plans prepared by candidates and scenarios prepared by instructor,

with increasing levels of complexity;

for extreme weather and various other conditions.

On theriver:
* under the supervision of aqualified individual.

CONTENT

SUGGESTED METHODS

Reviewing types and sources of information
necessary for making decisions:

— devidtions;

— traffic;

— hazards;

— predictable changesin the plan;

— havigational aids,

— Noticesto Shipping;

— weather conditions.

Applying general theoretical knowledge
regarding ship’s behaviour learned in
Component 1.

In this component, candidates will learn to
rapidly analyse information transmitted by
the bridge watch regarding various aspects of
navigation, keep in mind ship’s anticipated
behaviour, and make appropriate decisions.

I nstructor

» Simulate situations that require prompt
reaction. This sharpens candidates' reflexes
and tests the effectiveness of aternative
navigation strategies.

e Simulate meetings in narrow fairways where

ships may affect each other. Candidates
strategy will have to take into account the
possihility of interaction as well as effect
of suction.

6

It is recommended that Component 4 be taught before this one.
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Simulate passages at |ow tide in shallowest
fairways in the marine district. Candidates
will have to take into account various
effects on ship’ s behaviour, such as normal
deceleration, increased turning circle,
increased stopping distances — in short,
reduced manoeuvring effectiveness.

Simulate extreme navigating conditions —
for example: snowstorm with high winds
when approaching a particularly difficult
area. Thiswill enable the instructor to test
the effectiveness of candidates' contingency
plans, usualy included in passage plan.

Ask candidates to justify decisions at
severa points during simulations. They
should be able to do so on the basis of
navigation conditions, local knowledge,
and ship’s behaviour. Such exercises will
prepare them for certification examinations.

Using areport form, note whether or not
candidates meet performance criteria set
out for this module.

Provide continuous feedback regarding
successfully completed aspects as well as
areas that need improvement.

Perform individual and group analyses. The
simulator’s recording and display systems
may prove highly useful during these
analyses.

Candidates

Predict how ship will behave in arange of
particularly difficult navigating situations
and make appropriate decisions.

Calculate ship’s squat at speeds normally
maintained during passage and prepare
strategies, and more especially for very
narrow fairways. Refer to passage plan.

Justify decisions in terms of the context.
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TRAINING OUTLINE

Skill 2 Navigating a ship in themarinedistrict’s Duration: 120 h
confined waters

Module 2 Pilotagein the marinedistrict

Component 4 At the conclusion of training, the candidate will be capable of Duration: 45 h
avoiding obstacles on the cour se.’

Training environment

In the simulator:

e teamwork;

» onthebasis of passage plans established by candidates and scenarios programmed in the
simulator by instructor;

» for various situations, such as the cold season, with risk of spray without floating ice, reduced
visibility, difficult weather conditions,

» using charts, technical documentation, and plotting instruments.

On theriver, in the marine district:
* under the supervision of a qualified person.

CONTENT SUGGESTED METHODS

1. Reviewing methods for checking accuracy I nstructor
and reliability of navigational aids:

A *  Set navigating conditions for each
— électronic aids;

simulation exercise on the basis of tides,

— visud aids. currents, and traffic, and gradually increase
2. Known obstacles in the marine district: complexity.
— location;

» Simulate instrument errors during passage
to test effectiveness of verification methods
3. Location of difficult passages in the marine candidates have planned to use.
district:
— Port of Quebec to Pointe Alliance;
— Cap Maillard to Cap aux Oies
(lle aux Coudres);
— CapdelaTéte aux Chiensto Anse
aux Pilotes (mouth of the Saguenay);
— caution zone on the open sea at
L es Escoumins (converging traffic ).

— havigation strategies for avoiding them.

»  During the smulation exercise, displace
certain aids that are likely to move because
of external factors, such as bad weather,
high tides, strong currents, ship colliding
with aid.

" Inthe simulator the candidate should also be able to announce the arrival times required in Component 5.
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Particularities of difficult passages:
currents;

topography;

weather conditions;

regulations;

rules governing passing and meeting.

Safe speed.
Safe ranges and bearings.

Remind candidates of the importance of
staying alert and following established plans
as closely as possible.

Program conditions, such as traffic, weather
conditions, etc. requiring speed adjustments.

Periodically test candidates' ahility to use
memorized data.

With simulation exercises, test
appropriateness of candidates’ strategies
for approaching obstacles.

Check accuracy of steering and heading
orders as well as keeping alookout during
simulator exercises.

Assess candidates’ ability to keep ship on
established course.

Determine whether candidates comply with
passage plan and applicable regulations.

Ask candidatesto justify decisions at
anumber of times during simulations.

They must be able to do so on the basis

of navigating conditions, local knowledge,
and ship’s characteristics. This exercise will
prepare them for certification examinations.

Provide continuous feedback regarding
successfully completed aspects, as well as
areas that need improvement.

Perform individual and group analyses. The
simulator’ s recording and display systems
may prove highly useful during these
analyses.

Candidates

Study data provided by instructor prior
to undertaking passage on simulator. Use
relevant charts and technical documentation.

Check reiability of navigational aids by
using reliable methods.

Check accuracy of floating visual aids using
charts and technical documentation.
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Study charts thoroughly to detect and
memorize difficult areas of the marine
district.

Determine particularities of these difficult
areas so as to be able to negotiate them in
complete safety.

Completely memorize bearings and ranges
to landmarks best positioned to serve as
safety markersin critical spots.

Keep ship on course to be made good by
correctly anticipating factors that might
cause deviations.

Maintain a safe speed as defined in the rules
of the road and local regulations and by own
judgment based on experience under way.

Using conspicuous landmarks, keep ship to
the right in the fairway when meeting other
ships.

Comply with regulations at all times during
simulation exercises. During certification
examinations, violation of aregulation
could lead to automatic failure.

Be constantly alert during passage.

The instructor can check alertness during
simulation exercises using simulator’'s
recording and display systems.

To prepare for oral examination, justify
decisions in terms of the situation.
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TRAINING OUTLINE

Skill 2 Navigating a ship in themarinedistrict’s Duration: 120 h
confined waters

Module 2 Pilotagein the marinedistrict

Component 5 At the conclusion of training, the candidate will be capableof  Duration: 3 h
announcing arrival times at crucial points.®

Training environment
In the classroom and in the simulator:

* onthebasisof exercisesrelating to estimated times.
» using ship’stechnical documents, conventional and electronic charts, tide and current tables.

CONTENT SUGGESTED METHODS

1. Caling-in pointsin the marine district Instructor
indicated in regulations. *  Present practical estimating problems

2. Review general knowledge of factors that include predicted tidal conditions,
affecting sailing times: anticipated traffic and weather forecasts.
— loading of ship; Candidates should estimate anticipated
— tide conditions; arrival times at crucial pointsin passage,
— shipping traffic; taking into account ship’s technical data.
— weather conditions;

» Candidates will use electronic aswell as
—  depth under keel. conventional charts to measure distance
3. Reviewing calculations to assess speed for each portion of course.
made good used to estimate arrival times
at various crucial points.

4. Communication proceduresin forcein the
marine district.

& Tobetaught preferably at the same time as Component 4, Avoiding obstacles on the course.
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Candidates

In the classroom, on the basis of ship’s
technical documents, charts, tide and current
tables, and weather forecasts, determine
speed made good at any point of passage.

Check estimates by means of simulation
exercises.

In the classroom, on the basis of official
documentation on communication, note
all procedures relevant to information
transmission and apply them during
simulation exercises.
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Skill 2

Module 2

TRAINING OUTLINE

Navigating a ship in the marinedistrict’s

confined waters

Pilotagein the marinedistrict

Component 6 At the conclusion of training, the candidate will be capable of Duration: 12 h

anchoring the ship.

Training environment

In the classroom and in the ssimulator:

teamwork;

using technical documentation, charts and plotting instruments,
on the basis of data describing the situation.

CONTENT

SUGGESTED METHODS

Anchoragesin the marine district and their
characteristics.

Factors to be considered in choosing an
anchorage:

— available manoeuvring areg;

—  depth;

— nature of the bottom;

— regulations,

— prohibitions.

Ship’s swinging circle at anchor and ways
of establishing it on the basis of factorsto
be considered:

— ship'stechnical data;

— ships nearby;

— anticipated weather conditions,

— length of chainto be veered out;

— tides.

Ship’s manoeuvring characteristics to be
taken into consideration.

Instructor

Program simulations with difficult weather
conditions and various anchorages.

Candidates

Memorize designated anchorages and their
characterigtics:

—  depth;

— nature of the bottom;

— extent of available manoeuvring area.

Analyse ship’ s technical datawith respect

to:

— ship'sturning circlein relation to various
|oad conditions;

— stopping distances as a function of
engine commands and load conditions;

— capacity of anchor gear.
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On the basis of charts and data provided,
calculate ship’sturning basin including a
safety margin for factors to be taken into
account.

Taking into account information obtained
from Vessel Traffic Services on depth of
water, which will help to determine the
number of shackles to be veered out, choose
an anchorage that will meet both current and
anticipated needs.
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4.4

Module 3: Emergency manoeuvres

Module: 3

Emergency manoeuvres

Duration: 30 h

OBJECTIVE

STANDARD

Statement of skill

Carrying out emergency manoeuvres specific to
the marine district

Training environment
. Teamwork

. For emergency situations in the marine
district such as breakdowns, collision,
grounding, fire, taking on water, search
and rescue operations, shipwrecks, man
overboard.

. On the basis of data on:

type of ship;

emergency situation;

ship’s position;

additional and random factors.

. Using:
— passage plan;
— navigating instruments such as ECDIS
generated electronic chart;
— emergency procedures in the International
Safety Management Code (ISM).

Skill component
1. Planning emergency manoeuvres.

Performancecriteria

1.1 Adapt standard manoeuvresto reflect ship’s
position in the marine district and type of
emergency.

Meticulously identify high-risk areasin the
marine district.

12

1.3 Judiciously select timesfor emergency plan

drills.
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Module: 3

Emergency manoeuvres Duration: 30 h

OBJECTIVE

STANDARD

Skill component
2. Deciding on emergency manoeuvres.

Performancecriteria
2.1 Rapidly analyse all the data.
2.2 Takeinto account environmental risks.

2.3 Assess appropriateness of action to be
taken in relation to characteristics of the
environment.

2.4 Assess appropriateness of decision to use
a secondary fairway.

2.5 Giveclear and precise orders.
2.6 Maintain self-control and objectivity.

Skill component
3. Carrying out towing manoeuvres.

Performancecriteria

3.1 Assess appropriateness of decision to tow
or to be towed.

3.2 Perform manoeuvres appropriate to
narrowness of fairway:
— while under tow;
— while towing.

3.3 Correctly adjust length of tow, taking into
account situation and ship’ s position.

3.4 Comply strictly with applicable laws and
regulations.




TRAINING OUTLINE

Duration: 30 h

Skill 3 Carrying out emer gency manoeuvr es specific to
themarinedistrict

Module 3 Emer gency manoeuvr es

Component 1 At the conclusion of training, the candidate will be capable of

Duration: 9h

planning emer gency manoeuvr es.

Training environment

In the classroom and in the simulator:
for emergency situations such as breakdowns, collisions, groundings, fires, taking on water,
search and rescue operations, shipwrecks, man overboard,;

teamwork;
on the basis of data provided by instructor;

using emergency proceduresin the International Safety Management Code (I1SM).

Note: All datain the module training outlines relate to the marine district under study.

CONTENT

SUGGESTED METHODS

Reviewing types of emergencies and
reminding candidates of the need to be
ready for any contingency.

High-risk areas in the marine district.
Adapting standard manoeuvres.

Procedures:

— notify Vessel Traffic Services;

— security call.

Preparing emergency orders appropriate to
the ship.

Instructor

Introduce module and its three components.
Discuss with the group how the training is
organized: candidates will work
independently, in the classroom, and in

the simulator.

Present an audio-visual document about
various accidents that have occurred in the
marine district.

Analyse them with candidates and discuss
possible factors.

Remind candidates of the value of preparing
emergency orders that are appropriate for
the ship and the marine district. Preparing
and practising emergency orders provides a
solid base if the trouble is taken to do them
properly. A well-prepared officer can
rapidly handle deviations required by
random factors.
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Present types of emergencies and various
cases that candidates will work on in groups
of two. They will adapt standard emergency
manoeuvres to their own ship.

Analyse with whole group emergency
ordersthat candidates prepared in groups
of two.

Present some simulation scenarios and, with
candidates, test effectiveness of contingency
manoeuvres. For example, during meeting in
narrow fairway, oncoming ship goes out of
control.

Candidates

In groups of two, adapt standard emergency
manoeuvres to own ship so as to be prepared
to react appropriately to any contingency in
the marine district:

— identify areas of high risk in the marine
district from charts and relevant
documentation;

— prepare scenarios for various emergency
situationsin terms of type of ship, its
position in the marine district, and
navigating conditions.

Test effectiveness of some contingency
manoeuvres by means of simulation
exercises with the help of instructor.

To complete planning, indicate appropriate
moments for implementing emergency
manoeuvres on the river or in the simulator.
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TRAINING OUTLINE

Duration: 30 h

Skill 3 Carrying out emer gency manoeuvr es specific to
themarinedistrict

Module 3 Emer gency manoeuvres

Component 2

At the conclusion of training, the candidate will be capable of Duration: 15h

deciding on emer gency manoeuvr es.

Training environment

In the classroom and in the simulator:
for emergency situations such as breakdowns, collisions, groundings, fires, taking on water,
search and rescue operations, shipwrecks, man overboard,;

teamwork;

on the basis of scenarios provided by the instructor, and passage plans,
using standardized vocabulary document for communications on the bridge.

CONTENT

SUGGESTED METHODS

Reviewing procedures in emergency
situations.

Reviewing factors to be taken into account.
Safeguarding human life.

Possibly devastating effects of an accident
on the environment.

Desirable attitudes, such as self-control,
decisiveness, effective management of
human and material resources, coherencein
the various stages of execution, compliance
with procedures.

Factors affecting the decision to use a
secondary fairway.

Instructor

Prepare various scenarios, indicating type of
emergency, type of ship, its position in the
marine district and navigating conditions.

In simulation, it is possible to create, for
example, navigation scenarios where the
logical and safe manoeuvre is deviation
from course into secondary fairway.

Record candidates' exercises whilein the
simulator.

View exercises, evaluate candidates
behaviour in terms of self-control and
objectivity of decisions.

Ask candidatesto justify decisions. They
should be able to do so on the basis of local
knowledge, ship’s behaviour, and situations
presented in scenarios. Thisjustification
exercise will prepare them for certification
examinations.

Encourage discussion for the main purpose
of self-criticism and, if necessary, to bring
the group closer together.
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Candidates

In the simulator, practice various scenarios
prepared by instructor. Thiswill enable
candidates to test their theoreticd
knowledge and build their confidence.

Rapidly analyse data:

— using visual and electronic navigational
aids and relevant documentation;

— taking into account emergency conditions
and various players involved.

Before performing any manoeuvre, take
into account potential environmental effect.
In some cases, the “lesser of two evils’
must be chosen.

Determine appropriateness of using
secondary fairway.

Take action deemed most appropriate for
avoiding a dangerous situation.

Give precise and clear ordersin compliance
with communication protocol.
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TRAINING OUTLINE

Skill 3 Carrying out emer gency manoeuvr es specific to Duration: 30 h
themarinedistrict

Module 3 Emer gency manoeuvres

Component 3 At the conclusion of training, the candidate will be capableof  Duration: 6 h
carrying out towing manoeuvr es.

Training environment

In the classroom and in the simulator:

» for unexpected tow situations;

» using specialist reference works on towing and special local conditions;
» using charts, technical documentation, and regulations.

CONTENT SUGGESTED METHODS

1. Factors determining whether or not to use I nstructor
atug: o _ « Test candidates knowledge of common
- typ% of slj| psin question; tOWing manoeuvres.
— ship’'sposition; ) _
—  regulations; » Asfar asthe simulator permits, prepare
—  operating conditions; emergency scenarios for the following
—  weather conditions, etc. situations:

— while towing a ship;

2. Towing manoeuvresin anarrow fairway. —  while under tow

3. Factorsinfluencing length of tow:

o o Candidates
— ship’'sposition;
—  typeof ship; e Commit to memory regulations specific
— action of swell; to the marine district.
— wind resistance; «  Study the proposed emergency situation.
: \é\:::}r(;rilsr_ectl on * Anayseal factors affecting the manoeuvre
— sheer and yaw of towed ship; and decide whether or not to use towing.
— typeof hawsers available (elasticity, » Justify your choice referring to factors to
tensile elongation to breaking point). be taken into account, local knowledge and

4. Applicable laws and regulations. ship’s probable behaviour.

5. Co-operation between masters and pilots.
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In the simulator, perform appropriate
manoeuvres while complying with safety
regulations during such movements:

— while under tow;

— while towing.

Cooperate with master of tug, roleto be
played by instructor in the simulator, when
under tow. Switch roles and give those
instructions yourself.

Adjust length of tow as afunction of:
— local knowledge;

— environmental conditions;

— typeof gear available;

types of shipsinvolved.
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45 Module 4: Pilotage inice

Module: 4

Pilotageinice

Duration: 30 h

OBJECTIVE

STANDARD

Statement of skill

Deciding which measures to take for ice
navigation.

Working context

Teamwork.

Using weather information and Notices to
Shipping.

Using data on ship type and classification.
Using applicable documentation.

Skill component
1. Reading ice charts.

11

12

Performancecriteria

Determine nature of ice using international
and Canadian codes.

Properly identify location of icein the
marine district.

Skill component

district.

2. Recognizing hazards specific to the marine 2.1

22

23
24

25

Performancecriteria

Accurately describe ice conditions specific
to the marine district, such as;

— location and timing of ice formation;
causes and locations of ice jams,
stretches of fast ice;

effect of wind on ice build-up.

Accurately identify critical locationsin
the marine district.

Accurately predict ice movement.

Accurately identify potential hazards such
as floating ice loosened from tidal flats.

Take emergency action dictated by risks
inherent in navigating in ice.
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Module: 4

Pilotageinice Duration: 30 h

OBJECTIVE

STANDARD

Skill component

3. Analysing the factors that influence
navigation.

31
3.2

3.3

34

35

3.6

3.7

3.8

Performancecriteria

Take into account ship’s characteristics.

Take into account data on ice and navigating
conditions.

Recognize criterialimiting radar useinice
conditions.

Decide what preventive action to take in
shallow waters in winter.

Establish strategies with engine room in
case sea suction filters become obstructed.

Accurately identify unfavourable conditions
anticipated during passage.

Take into account weather factors that could
hamper accurate identification of ice
conditions.

Take into account effect ship’s speed can
have on fast ice aong the shore.
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Module: 4 Pilotageinice Duration: 30 h

OBJECTIVE

STANDARD

Skill component

4. Determining strategies for navigation under
escort and with an icebreaker.

41

4.2

43

4.4
45

4.6

4.7

Performancecriteria

Correctly assess need for icebreaker
assistance.

Correctly determine availability and
position of icebreakersin the marine
district.

Maintain constant two-way radio watch on
established frequency in escort situations.

Closely co-operate with icebreaker captain.

Correctly interpret sound, visual, and radio
signals specifically used in communications
with an icebreaker.

When in convoy, strictly maintain distance
between ships ordered by commander of
operations.

Correctly anticipate escorting icebreaker’s
Manoeuvres.

Skill component

5. Determining strategies for navigation
without escort.

51
52

53

54

55

5.6

Performancecriteria

Judiciously select best courses.

Accurately assess speed for entering ice
when navigating without escort.

Maintain a speed that will keep ship under
control at all times.

Accurately gauge best time to negotiate a
difficult passage.

Take traffic into account before undertaking
adifficult passage.

Clearly identify conditions dictating
recourse to an icebreaker.
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TRAINING OUTLINE

Skill 4 Deciding which measuresto take for ice navigation Duration: 30 h
Module 4 Pilotageinice
Component 1 At the conclusion of training, the candidate will be capable of Duration: °

reading ice charts.
Training environment

In the classroom, independently, in the simulator, if available:

e teamwork;

» onthebasisof charts obtained daily from the Canadian Ice Service, and relevant
documentation;

» using multimedia documents on CD-ROM on ice navigation.

CONTENT SUGGESTED METHODS
1. lcecharts, nature, and interpretation. Instructor

¢ Introduce the module.

»  For learning purposes, use of the
international ice code is recommended,
supplemented by local updates from the
Canadian Ice Service. A video shot in the
marine district would enable candidates to
associate codes with pictures, thereby
making them easier to remember.

Candidates

¢ Onthebasisof chartsreceived from
the Canadian | ce Service, decode the
information so as to establish nature of
ice conditions in the marine district.

e Locateiceinthe marinedistrict. Establish,
according to codes on charts, the nature and
concentration of theice. This exercise will
help to decide what measures have to be
taken for navigating in ice.

®  Theduration of each component will be determined by the instructor in charge of the module.
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TRAINING OUTLINE

Skill 4 Deciding which measuresto take for ice navigation Duration: 30 h
Module 4 Pilotageinice
Component 2 At the conclusion of training, the candidate will be capable of Duration:

recognizing hazar ds specific to the marine district.
Training environment

In the classroom or independently, if a multimedia document on CD-ROM is available:
e using relevant documentation.

CONTENT SUGGESTED METHODS

1. Hazards specific to the marine district: Instructor
— location and timing of ice formation;
— cause, location, and timing of ice jams;
— dtretches of fast ice;
— effects of wind on ice concentration.

¢ Onthebasis of conventional charts, ice
charts, information drawn from relevant
documentation, describe the specifics of
the marine district.

2. Factors affecting ice movement: e Candidates can learn in the classroom or

B t9p°9raphy? independently by studying topography,

— lides, ] using background information available

B cgrren_ts, in relevant documentation and recent

B W|_nds, _ information obtained from the Canadian

—  Ship movements; Ice Service.

— icebreaker activity; _

— icejams Candidates

— temperature changes. » Onthebasis of ice charts, topography, and
3. Potential hazards: the history of ice formation in the marine

— icefidds; district, available documentation, local

— fasticethat could come loose; knowledge and information obtained from

— tidal flat ice, which is very dangerous appropriate services, make note of critical

when loose. areas in the marine district and commit

4. Specific emergency action. Information to memory.

» Examine each factor that could affect ice
movement and make best guess asto
anticipated sequence of events.

* Make note of potentia hazards.
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After examining all relevant criteria,
including anticipated traffic, quantity, and
type, take appropriate measures before
undertaking the passage through the marine
district.

Candidates can work in the classroom or
independently.
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TRAINING OUTLINE

Skill 4 Deciding which measuresto take for ice navigation Duration: 30 h
Module 4 Pilotageinice
Component 3 At the conclusion of training, the candidate will be capable of Duration:

analysing the factor sthat influence navigation.
Training environment

In the classroom or independently, if a multimedia document on CD-ROM is available:
e using relevant documentation.

CONTENT SUGGESTED METHODS
1. Sources of information: For this component, candidates can work in the
— technical documentation; classroom or on their own, if amultimedia
— Vessal Traffic Services, document on CD-ROM is available.
— weather dat Candidates and instructor, as the case may be

— icecharts. . . .
¢ Onthe basis of technical documentation,

assess ship’s manoeuvring ability. On the
basis of data regarding ice conditionsin the
marine district, assess effect of all factors

2. Factors affecting navigation:
— ship’s manoeuvring ability;
— weather conditions;

B xﬁeﬁfi:%ncentration of ice: external to ship on its ability to safely
- : negotiate planned passage.
— stage of tide; 0 p p _
—  strength and set of currents; * Onthebasis of available technical
—  depth under kedl. documentation, weather conditions, nature
of ice conditions, determine criteria
3. Useof radar:

affecting radar performanceinice
conditions: range, detection, false readings,
false echoes, etc.

— limitsin radar performance;
— risk of erroneoudly interpreting

ice returns. o _ _
¢ Onthe basis of information obtained from

4. Preventive action in shallow waters. Vv | Traffic Services and other ships, ice

5. Best time for negotiating shallow fairways. charts and local knowledge, take into

6. Obstruction of sea suction filters. account conditions affecting navigation.
Analyse all factors and make decision based
on best guess.
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7. Potentialy adverse conditions.
8. Effects of ship’sspeed ontidal flat ice.

According to conventional and electronic
charts, ship’s draught, nature and
concentration of ice, weather conditions,
stage of tide, strength and set of currents
and anticipated traffic, determine preventive
action for navigating in shallow waters.
Determine best time for negotiating shallow
fairways.

By observing ice and in consultation

with engine room, determine whether itis
necessary to warn duty engineer that sea
suction filters might become obstructed with
ice. Candidates can work in the classroom
with atutor or independently.

Using information received from Vessel
Traffic Services and other shipsin the area,
and on the basis of weather forecasts, stage
of tide, and strength and set of current,
depth under keel at various points along
passage, and anticipated traffic, determine
adverse conditions likely to be encountered
during passage. Candidates can work in the
classroom with atutor or independently.

According to weather forecasts, information
about nature of ice and technical
characteristics of radar used, take into
account the possibility that readings could
be misinterpreted, which would lead to an
incorrect identification of ice conditions.
Take into account the fact that, because

of absorption and diffraction, large
concentrations of ice may not return enough
echo to the radar antenna to be detected.
Candidates can work in the classroom with
atutor or independently.

According to knowledge of ship, nature of
fast ice and stage of tide, take into account
effect of excessive speed when passing
close to a stretch of fast ice. Candidates
can work in the classroom with atutor or
independently.
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TRAINING OUTLINE

Skill 4 Deciding which measuresto take for ice navigation Duration: 30 h
Module 4 Pilotageinice
Component 4 At the conclusion of training, the candidate will be capable of Duration:

determining strategies for navigation under escort
and with an icebreaker.

Training environment

In the classroom or independently:
» using applicable documentation and a multimedia document on CD-ROM, if available.

CONTENT SUGGESTED METHODS
1. Reviewing general knowledge regarding Methods will be based on available teaching
factors that determine when to use an tools:
icebreaker. a) avideotape onice conditionsin the

marine district, with commentary by the

2. Reviewing sound, visual, and radio signals ) X
instructor, could be shown to candidates;

specifically used in communications with an

icebreaker. b) Anicecondition simulator is being
o . developed and could be used, when
3. Reviewing regulations and standard avalable:
manoeuvres used in navigating under ¢) A multimediadocument on CD-ROM is
Icereaker escort. being developed and could also be used,
4. Using radar to maintain agreed distance when available.

from icebreaker or between shipsin convoy.
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TRAINING OUTLINE

Skill 4 Deciding which measuresto take for ice navigation

Module 4 Pilotageinice

Component 5 At the conclusion of training, the candidate will be capable of

deter mining strategies for navigation without escort.

Training environment

In the classroom.

CONTENT

SUGGESTED METHODS

1. Factorsto be taken into account when
making course choices:
— traffic;
— concentration, nature, and anticipated
movement of ice;
— tidesand currents;
— weather conditions.

2. Safe speed:
— for entering ice;
— for maintaining control of ship.

3. Difficult passages and negotiating
Manoeuvres.

4. lce navigating systems, conventional or
polarized radar, aswell as SAR and NOAA
imageries, etc.

Methods will be based on available teaching

tools:

a) avideotape on ice conditionsin the
marine district, with commentary by the
instructor, could be shown to candidates;

b) anicecondition smulator isbeing
developed and could be used, when
available;

¢) amultimediadocument on CD-ROM is
being developed and could also be used,
when available.
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4.6 Module 5: Docking manoeuvres

Module: 5

Docking manoeuvres Duration: 30 h

OBJECTIVE

STANDARD

Statement of sKill
Carrying out docking manoeuvres.

Working context

Teamwork.

For docking and departure manoeuvres at
wharves or wharf complexes in the marine
district.

On the basis of data on type of ship, its
position, and additional and random factors.

Using a passage plan, navigating
instruments including ECDIS-generated

electronic chart, wharf plans, technical
documents.

In compliance with regulations.

Skill component
1. Planning manoeuvres.

11

12

13

14

15

16

Performancecriteria

Accurately assess ship’s manoeuvring
ability.
Make note of relevant details regarding

wharves, harbour facilities, and services
avallable in the marine district.

Accurately determine size and features of
manoeuvring area.

Make detailed note of available navigational

ads.

Take into account:

— water depth at wharfside;

— weather factors;

— capacity of ship’s gear and hawsers;

— other ships berthed nearby;

— information obtained from Vessel Traffic
Services.

Account for hydrodynamic effects on ship
of stage of tide.
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Module: 5 Docking manoeuvres Duration: 30 h

OBJECTIVE

STANDARD

Skill component
2. Assessing the need to use atug.

Performancecriteria

2.1 Takeinto account tug's capacity.

2.2 Takeinto account harbour regulations.
2.3 Make asound decision.

Skill component
3. Getting under way and docking manoeuvres.

Performance criteria

3.1 Follow the plan.

3.2 Perform manoeuvres safely and correctly.
3.3 Comply with harbour regulations.
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TRAINING OUTLINE

Skill 5 Carrying out docking manoeuvr es Duration: 30 h
Module5 Docking manoeuvr es
Component 1 At the conclusion of training, the candidate will be capableof  Duration: 9 h

planning manoeuvres.

Training environment

In the classroom:
on the basis of scenarios describing operating parameters and information obtained from

Vessal Traffic Services;

on the basis of the characteristics specific to each candidate’ s ship;
using ship’s technical documentation; books on wharves and harbour facilities in the marine
district; documentation on regulations; marine charts; tidal almanacs; tidal current charts.

Note: All datain the module training outlines relate to the specific marine district.

CONTENT

SUGGESTED METHODS

Reviewing general information regarding
factors affecting manoeuvres at wharves.

Specifics of wharves and harbour facilities:
— location;

— typesof wharves;

— tidal currentsindicated on charts;

— locdl currents;

— wharf sheltered or not;

— environment, etc.

Characteristics of manoeuvring areafor
each wharf.

Known visual navigational aids at each
wharf, such as steering lights, leading lines,
buoys, etc.

Instructor

Introduce module and its objectives.

Lead a group discussion that will enable

candidates to demonstrate their knowledge

of:

— wharves and harbour facilitiesin the
marine district;

— hazards specific to each facility;

— manoeuvring characteristics of their
respective ships, etc.

With the group, go over factors that have to
be taken into account when planning
manoeuvres at wharves.

Provide scenarios for situations requiring
planning, as well as relevant instructions.
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Local information required for planning:

— water depth at wharfside, depending
on tides;

— wesather;

— information provided by Vessdl Traffic
Services.

Information on ship, capacity of its docking
gear.

Help candidates with planning.

Provide candidates with feedback on their
plans.

Make a group analysis.

Candidates

Analyse scenario and factorsto be taken
into account.

Consult applicable technical documentation
for ship’s manoeuvring characteristics.

Look up in appropriate reference works
specifics of wharves and harbour facilities
in the marine district, aswell as available
services.

Consult marine charts for extent and
characteristics of manoeuvring area.

Look up tides information.

In teams, establish manoeuvring plans that
take into account usual and random factors.
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Skill 5
Module5

Component 2

TRAINING OUTLINE

Carrying out docking manoeuvr es

At the conclusion of training, the candidate will be capable of

Duration: 30 h

Docking manoeuvr es

Duration: 3h

assessing the need to use a tug.

Training environment

In the classroom:
using books on towing in the marine district.

CONTENT

SUGGESTED METHODS

Reviewing general knowledge regarding
factors determining whether to use atug.
— locdal characteristics;

— tide

— currents;

— ships at wharfside;

— regulations, etc.

Types of tugs, their capacities, service fees.
Harbour regulations.

Instructor

Review genera theoretical knowledge
regarding factorsinvolved in deciding
whether to use atug, general knowledge that
comes under the skill performing emergency
Mmanoeuvr es.

Give various examples and analyse which
decision would be most appropriate in each
case. A scenario, preferably pre-recorded,
could be presented in the simulator and
analysed by the group.
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TRAINING OUTLINE
Skill 5 Carrying out docking manoeuvr es Duration: 30 h
Module 5 Docking manoeuvres

Component 3 At the conclusion of training, the candidate will be capable of Duration: 18 h
getting under way and docking manoeuvr es.

Training environment

In the simulator:

* using candidates docking plans;

e using scenarios supplied by instructor, including data about ship’s position and factors to be
taken into account.

CONTENT SUGGESTED METHODS

1. Reviewing general knowledge regarding Instructor
types of manoeuvres on the basis of types
of ships, navigating conditions, and

characteristics of wharves and harbour _
facilities. »  Conduct a pre-programmed demonstration.

Explain the principles underlying docking
and departure procedures.

*  Check manoeuvring plans developed by
candidates under Component 1 and discuss.

2. Specific regulations at certain wharves.

3. Rules of communication and specific sound

) e Gradually increase level of difficulty in
signals.

programming the simulator.
* Incorporate simulation exercises.

* Analyse completed exercises with
candidates, noting strong points and areas
requiring improvement.

* Alternate simulator exercises with periods
of analysis.

Candidates

*  Perform manoeuvre complying as much as
possible with all aspects of plan.

5-66



4.7 Module 6: Managing bridge resources

Module: 6 Bridge resource management Duration: 30 h
OBJECTIVE STANDARD
Statement of skill Working context
Bridge resource management. . Teamwork.
. Using:
— passage plan;

— navigating instruments including
an ECDIS-generated electronic chart;
— technical documentation.

Skill component
1. Analysing events that lead up to accidents.

Performancecriteria

1.1 Accurately anayse human factors
contributing to accidents.

1.2 Determine appropriate preventive action.

1.3 Anaysein detail the chain of errorsand
how to break it.

Skill component
2. Communicating with the ship’s crew.

Performancecriteria

2.1 Recognize factorsthat help and hinder a
healthy working atmosphere.

2.2 Observe strict rules for sending and
receiving information.

Skill component
3. Taking aleadership role.

Performancecriteria

3.1 Firmdirection of watch during planned
passage.
3.2 Controlled organization of teamwork.

3.3 Establish effective group synergy.

Skill component
4. Working as part of ateam.

Performance criteria
4.1 Assign specific rolesto bridge watch.
4.2 Respect organization during passage.

Skill component
5. Developing emergency procedures.

Performancecriteria

5.1 Encourage active participation by bridge
watch in development of emergency orders.

5.2 Conduct appropriate planning for periodic
updating of acquired knowledge.
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TRAINING OUTLINE

Skill 6 Bridge resour ce management Duration: 30 h
Module 6 Managing bridge resour ces
Component 1 At the conclusion of training, the candidate will be capable of Duration:*

analysing eventsthat lead up to accidents.
Training environment

In the classroom:
* using accident reports presented by instructor and commented on by all participants.

CONTENT SUGGESTED METHODS

1. Human factors contributing to accidents: Candidates and instructor
— contradictory data;
— disagreement between watch members;
— available relevant information not

* Anayse human factors contributing to
accidents. When a shipping accident
occurs in Canadian waters, the Marine

evaluated, _ Investigation Branch of the Transportation
— Ccourse plar.l not followed; Safety Board prepares a public report.
- d straction; . Analysis of these reports makes it possible
— failure to follow communication to target and extract some of the human
protocol;

factors directly or indirectly responsible
for accidents. To be performed in the
classroom, with the help of the instructor.

— inadequate organization;
— failure to monitor ship’s progress;
— €tc.

2. Chain of errors and how to bresk it. *  After analysing case studies, discuss

preventive methods. Once the elements
that contributed to the accident have been
identified, examine what steps would have
ensured safe navigation. Thisis performed
in the classroom with the help of the
instructor.

10 The duration of each component will be determined by the instructor in charge of the module.
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* Anaccident attributable to human factors
is often the result of a succession of errors
called the “chain of errors’. Using case
studies, examine successive factors that
contributed to the accident. Show how
this chain could have been broken.

Note

Regarding the three preceding paragraphs, an
excellent demonstration method would be to
reproduce accidents in the simulator, presenting
them on the screen with comments from the
instructor, followed by agroup analysis at

the end.

5-69




TRAINING OUTLINE

Skill 6 Bridge resour ce management Duration: 30 h
Module 6 Managing bridge resour ces
Component 2 At the conclusion of training, the candidate will be capable of Duration:

communicating with the ship’s crew.
Training environment

In the classroom:
» for theory;
» for analysis and feedback.

In the simulator:

» onthebasisof simulated passages where candidates work on communication with the
bridge watch;

* using passage plans, technical documentation, and instructions from instructor.

CONTENT SUGGESTED METHODS
1. Reviewing protocol for communicating Instructor
with bridge watch. «  Introduce theory. The ability to transmit
2. Communicating with bridge watch: includes the ability to receive. In other
— factorsthat promote a healthy working words, when information is transmitted to
atmosphere; someone, that individual must acknowledge
— compliance with communication receipt in accordance with a code or an
procedures; approved method that everyone is familiar
— establish standard techniques for with.

transmitting information and orders
depending on number of persons on
bridge;

— reduce factors that can be distracting,
such as noise level, for example;

— improve physical environment if
possible.

e During simulation exercises, record
conversations of bridge watch and analyse
them at the end of exercise. Note all
breaches of procedure as well as
superfluous communications. Thisis done
in the classroom with the help of the
instructor.

» Itisalso possible to videotape
simultaneously in order to review
points where obvious errors were made.
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Candidates

* Inthe simulator, navigate passagesin co-
operation with bridge watch, applying
communication techniques and procedures.

» Discusswith group factors that promote

a healthy working atmosphere. Apply
principles while simulating passages.

e Eliminate, or reduce to a minimum, factors
that hinder effective communication.
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TRAINING OUTLINE

Skill 6 Bridge resour ce management Duration: 30 h
Module 6 Managing bridge resour ces
Component 3 At the conclusion of training, the candidate will be capable of Duration:

taking a leadership role.
Training environment

In the classroom:
» for theory;
» for analysis and feedback.

In the simulator:

» onthebasisof simulated passages carried out in teams, where each member takes his/her turn
at assuming the responsibilities of the leader;

* using passage plans, technical documentation, and instructions from instructor.

CONTENT SUGGESTED METHODS
1. Characteristics of effectively organized Instructor
teamwork on bri dge: L * Inthe simulator, present case studies
B compllance with organization showing lack of leadership. Perform group
chain-of-command chart; analysis of errors committed.
— clearly assigned roles and tasks; o . )
—  clear procedures; *  Prepare and supervise simulation exercises.
— effective group synergy, etc. Record simulation exercises on video
2. Leadership role on bridge watch team: and audio and review parts that relate to
— planning; objectives, noting instances where
— organizing; leadership is obviously lacking. This can be
— directing, supervising; done with self-critique, with the help of the
—  monitoring. instructor and comments made by the group.
3. Means of creating synergy for ensuring safe * Note whether actions and means used
and effective navigation: by leader and bridge watch demonstrate
—  brief, articulate communications; acombined effort, creating effective
— rapid, precise positioning; group synergy.
— maintaining surest and most economical
course.
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Responsibilities of |eader:

— cal meeting of bridge watch before
undertaking passage;

— review passage plan;

— assignroles;

— undertake passage adhering strictly to
established procedures;

— bring to order any members of watch
who stray from assigned roles or fail to
follow procedures established by
common consent.

L eader’ s attitudes:

— persond discipline;
— respect for others;

—  firmness;

— competence;

— technical taents;

— organizational skills;
— planning skills;

— sound judgment;

— sense of democracy.

Candidates

Organize work of bridge watch.

Call meeting before undertaking passage to:

assign roles to bridge watch, taking
into account individual ability and
experience, considering possible
interchangeability of roles;

establish procedures;

clarify any controversial point prior
to departure;

ensure that each understands what is
expected of him;

explain clearly leadership role and kind
of support each can expect.

Ensure passage plan is followed during
exercise.

Analyse finished passage with bridge watch.
Note human factors that helped or hindered.
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TRAINING OUTLINE

Skill 6 Bridge resour ce management Duration: 30 h
Module 6 Managing bridge resour ces
Component 4 At the conclusion of training, the candidate will be capable of Duration:

working as part of ateam.
Training environment

In the classroom
o for theory;
» for analysis and feedback.

In the simulator:
» onthebasisof simulated passages carried out in teams;
* using passage plans, technical documentation, and instructions from instructor.

CONTENT SUGGESTED METHODS
1. Organizing teamwork: This component is closely linked to
— number of individuals available; Component 3. Both can be covered
— individual competence; simultaneously, depending on individual
— navigating equipment; roles on bridge watch. See suggested methods
— nature and location of operations; in preceding training outline.
— operating conditions.
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TRAINING OUTLINE

Skill 6 Bridge resour ce management Duration: 30 h
Module 6 Managing bridge resour ces
Component 5 At the conclusion of training, the candidate will be capable of Duration:

developing emer gency procedures.
Training environment
In the classroom:

» for various navigating and emergency situations;
e using technical documentation.

CONTENT SUGGESTED METHODS

1. Possible emergency situations. Preparing emergency orders was covered in
Module 3. Test candidates' knowledge and plan
training accordingly.

Instructor

» Discusswith group need to develop orders
for dealing with emergency situations.

Need to prepare emergency orders.

3. Steps bridge watch must take in each
emergency situation.

4. Emergency plans as an integral part of
passage plan as awhole.

» Provide exercises dealing with preparing
emergency orders and instructions regarding
teamwork.

* Theinstructor can introduce the topic of
emergency orders and, by way of example,
present existing orders used on certain
ships. Authorization to use these orders
should be obtained from the appropriate
sources. Orders prepared by candidates
will be analysed in the classroom.

* Analyse quality of teamwork on the
basis of:
— results achieved in performing task;
—  how tasks were performed;
— working atmosphere.
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* Provide feedback to teams about strong
points and areas for improvement, and make
suggestions.

e Lead adiscussion on lessons covered in this
exercise.

* Emphasize need to practice emergency
procedures. Emergency orders prepare
people to respond promptly to an incident
that could have dramatic repercussions.
To make these orders into effective tools,
they have to be implemented in practice
periodically. Encourage candidates to
practice dealing with foreseeable
emergencies on aregular basis.

Candidates

¢ Onthebasisof:

— official documentation covering
conduct of ships;

— instructions from ship owner;

— Master’ s requirements;

— ship’smanoeuvring characteristics;

— typesof cargo and various weather
conditions.

*  Prepare emergency orders that will provide
bridge watch with guidance enabling them
to react rapidly in an emergency or unusual
situation.

e Peform anindividual self-evaluation of
work performed in ateam.
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BIBLIOGRAPHY

Notices to Mariners

Sailing Directions

Tide Tables

Current Tables

Radio Aidsto Navigation

List of Lights, Buoys and Fog Signals

A Pilotage Primer, by Captain J. Wilhelm

Behaviour of Shipsin the Narrow and Confined Channels of the St. Lawrence River
Stopping Distances of Ships

Theory and Practice of Manoeuvres, by G. Danton

Stability of Ships (41 volumes available in the library)

Regulations for Preventing Collisions ... by L. Rhéaume

Symbols and Abbreviations (Chart Number 1)

TP 968E, Canadian Navigational Aids System

TP 4330, Standard Marine Navigation Vocabulary

TP 13067 (replacing TP 1018, Recommended Code of Nautical Procedures and Practices),
Canadian Watchkeeping Standards

TP 3175E, French-English Lexicon

TP 13117, Training Program in Bridge Resource Management

Bridge Procedures Guide

Recommendations respecting fundamental principles and directives on the conduct of ships
to be observed during the bridge watch (IMO, STCW Code)

TP 5064, Ice Navigation in Canadian Waters

Climatological Chartsfor the St. Lawrence

Manice, Manual on Recognizing |ce Formations

Manab, Manual of Abbreviations

Climatology of Ice Thickness

C. 1263, Genera Pilotage Regulations

C. 1268, Laurentian Pilotage Authority Regulations

Note

Thislist is not exhaustive and will be completed during training. Numerous other reference
works can be consulted, at the candidates discretion.

We have not listed works on navigational aids, of which many are available to candidates.
The instructor will help candidates to choose reference works.
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1 EVALUATION GUIDE — INTRODUCTION

The purpose of the Evaluation Guide isto set out the specifics of the pilotage certification
examination. It isamed at evaluators as well as at instructors in the training program preparing
candidates for certification. It covers all the skillsin the training program.

Essential skillsfor qualifying for basic certification are as follows:

1. Planning the passage into the marine district;

2. Navigating a ship in the marine district’s confined waters,

3. Carrying out emergency manoeuvres specific to the marine district.

Skills4 and 5, which have been added to basic certification, are as follows;

4. Deciding which measuresto take for ice navigation;
5. Carrying out docking manoeuvres.

Skill 6, Bridge resource management, does not fall under the purview of the Laurentian
Pilotage Authority.

This Guide consists of two sections. The first section contains general information about

evauation. The second section contains the evaluation checklists for each test. These tests
measure the extent to which the skills described in the training program have been mastered.
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2 TERMINOLOGY

Test
Written, oral, or practical exercise performed by a candidate as part of an examination or
competition for the purpose of evaluating his or her abilities and knowledge.

Practical test
Used to evaluate awork product or process.

Practical knowledge test
Used to evaluate knowledge directly linked to the job function.

Cognitive skills
Relate to the knowledge and the intellectual ability needed to perform ajob function
—1i.e, the mental functionsinvolved in perceiving, understanding, and knowing.

Psychomotor skills
Relate to the performance of an activity or atask —i.e., the dexterity required by various
procedures.

I nter active social behaviour
Relates to attitudes and work habits—i.e., the way in which an individual relatesto his or
her environment.

Program
Integrated set of learning activities carried out with aview to meeting training objectives as
measured against established standards.

Skill
A sKkill isan integrated set of the knowledge, abilities, attitudes, and perceptions necessary
to perform atask or a work activity at the threshold of performance required.

Objective
Skill to be learned and mastered.

Standard

Level of performance, considered to be the threshold of success by which it is recognized
that an objective has been met.
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In-training evaluation
Evaluation performed during training. It enables the learning processto be tracked, to determine
the candidate’ s strong and weak points, and to take corrective action as necessary.

Post-training evaluation
Takes place after the conclusion of training with aview to certification and makesit possible to

assess the level of skill achieved.



3 SECTION ONE — GENERAL INFORMATION ON EVALUATION

3.1  Principles of evaluation
In this section, we set out some guiding principles for activities leading to certification.
The concept of skill

Candidates are evaluated on how well they have mastered each skill (see the section on
Terminology for a definition) described in the training program.

Curriculum-based approach
The evaluation of learning is part of an extended process including:

e ananaysis of thework environment;

» adescription of the objectives and standards used in the training program;

* agpecific statement of course content and teaching/learning methods as set out in the
Training Guide;

» adefinition of evaluation targets and strategies as set out in this guide.

Criterion-based interpretation

“Criterion-based interpretation makesit possible to establish an individual’ s learning level in
terms of performance... with respect to atask or awork activity in the light of predetermined
criteriaand criterion levels ... This approach consists in determining to what extent alearner has
met an objective as defined in the program.” [TRANSLATION]* Evaluation is therefore based
on clearly established, observable, and quantifiable criteria.

Multidimensional evaluation
Evaluation covers the three dimensions that, to various degrees, go to make up a skill:

» cognitive skills, which relate to the knowledge and the intellectual ability needed to perform a
job function —i.e., the mental functions involved in perceiving, understanding, and knowing;

* psychomotor skills, which relate to the performance of an activity or atask —i.e., the
dexterity required to accomplish various procedures;

* interactive socia behaviour, which bears on attitudes and work habits.

Quebec department of education: Guide général d’ évaluation. Revised version, May 1993, p. 3.
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Qualitative standards

To meet evaluation standards, tests should respect the following criteria:

Validity: The test measures only what should be measured.

Reliability: The test measures accurately and consistently.

Objectivity: The test measures without bias.

Compl eteness: Evaluation targets cover all program objectives — especialy critical

skill components.

3.2 Evaluation strategies

The provisions of the Pilotage Act, the General Pilotage Regulations, and the Laurentian Pilotage
Authority Regulations set out in detail al the eligibility criteriathat pilotage certification
candidates must meet.? It isimportant to remember that candidates will be evaluated for the ship
for which they have requested certification.

In view of the varying backgrounds of the candidates entering training, a diagnostic test will be
used to measure their genera knowledge. Thistest will be developed by the instructor and
administered at the time of registration, before starting the training program.

The suggested evaluation methods are part of an overall strategy. Their purposeisto measure all
aspects of the job function under study, as described in the work environment analysis report.

A variety of evaluation methods make it possible to accommodate all learning styles without
giving one special weight over the others. Different forms of observation will be used, such as
identification of shortcomings, monitoring recordings of words and actions, simulation, and
various situation scenarios.

A word of caution

The evaluation methods proposed for Tests 1, 2, and 3 leading to basic certification should be
applied as a unit, because each one measures a different facet of the job function. If one test were
given more weight than the others, this Evaluation Guide could not be used, since some of the
evaluation criteriawould be invalidated.

It is aso important to stipulate that, for the evaluation to be valid, the simulator has to be able
to adequately reproduce conditions on theriver.

2 Taken from the Programme d' études pour brevets et certificats de pilotage entre les Escoumins et Montréal

[LPA Pilot Licensing and Certification Program — Les Escoumins to Montreal].
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For basic skills 1to 3

1.
2.
3.

Planning the passage into the marine district;
Navigating a ship in the marine district’ s confined waters;
Carrying out emergency manoeuvres specific to the marine district.

Three complementary eval uation strategies have been set out to measure mastery of skills 1, 2,
and 3. They will be used to measure the knowledge, abilities, attitudes, and behaviours needed
to obtain a certificate. As stated earlier, they are thus multidimensional.

1.

Preparing a passage plan for a part of the marinedistrict.

The purpose of this evaluation is to measure the candidate’ slocal knowledge and ability to
plan a passage so as to be prepared to face any situation. In their expectations, shipowners
stressed the need for passage planning. However, one should avoid drawing a parallel with
the pilots situation, which isvery different. This evaluation will be performed by the training
institution under the responsibility of the Laurentian Pilotage Authority (LPA). The presence
of a selection board member will ensure credibility.

Piloting a ship similar to the candidate’s, in the ssmulator, through a portion of the
marinedistrict.

Piloting in the ssimulator will measure the candidate’ s ability to anticipate the behaviour of
aship in difficult navigating conditions and to react appropriately to ensure a safe passage
through the marine district. The candidate will also have to deal with an emergency situation.
This evaluation will be performed by the training institution under the responsibility of the
LPA. The presence of a selection board member will ensure credibility.

Comprehensive oral examination.

The two preceding evaluations verify the acquisition of knowledge, reflected in the passage
plan, and of skills, through pilotage in the smulator. They relate to only one section of the
marine district. This examination is intended to verify the competence of the candidate

to pilot a ship in any situation through the entire marine district. Its approach will be to
integrate all knowledge, abilities, and attitudes, making it truly worthy of being called

a comprehensive examination.

It will cover the candidate’ s ability to make judicious and objective judgment calls based on
memorized local knowledge, while maintaining self-control and demonstrating self-confidence.
It will cover the entire marine district without, however, duplicating material from the two
previous tests. This examination will administered by an LPA selection board.
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For skill 4 — Deciding which measuresto take for ice navigation.

4. A written test.
Since experience in ice navigation is a prerequisite for the training, we are limiting this
evaluation to awritten questionnaire. Thiswill verify local knowledge of winter navigation
in the district and will be prepared jointly by the training institution and the LPA, which will
administer the test.

For skill 5 — Carrying out docking manoeuvr es.

5. Dockingin the simulator.
This evaluation covers the candidate’ s ability to come alongside correctly and safely,
allowing for navigating conditions and the peculiarities of the harbour. The candidate should
plan the manoeuvres before executing them in the simulator. This evaluation is performed by
the training institution under the responsibility of the LPA.

For skill 6 —Bridge resour ce management.
6. Under theresponsibility of Transport Canada.

This skill is not considered in the evaluation checklists because it comes under the
responsibility of Transport Canada.



Here, in tabular form, are the evaluation methods and test durations for pilotage certification.

Mandatory skillsfor basic certification

Skill Evaluation method Duration
18 1. Preparing a passage plan for a section of the route. 3h
2and 3 2. Piloting in the simulator using the passage plan. 3h
Comprehensive | 3. Oral examination covering the entire marine district for 3h

the purpose of evaluating the candidate’ s ability to make
objective decisions based on local knowledge while
maintaining self-control.

Optional skillsthat can be added to the certificate

Skill Evaluation method Duration
4 4. Written questionnaire covering local knowledge required 1h
for navigating inice.
5. Docking executed in the simulator. 2h
6 6. Under the responsibility of Transport Canada.

Not evaluated in this guide.

3.3 Administration of tests
Responsibility for evaluation

Under the regulations, certification of officersisthe responsibility of the LPA, which has
suggested that post-training evaluation be performed jointly by the training institution and itself.
A neutral external party like Transport Canada might administer the tests as the agent of the
LPA. Thisis current practice for other types of certification.

Evaluation using a skill-based approach differs from traditional methods. To assist examiners
and ensure uniformity, we suggest that training in evaluation be provided, based on the approach
recommended in this Guide. Production of complementary materials — such as questionnaires and
candidates booklets— could provide opportunities for learning during this training. We also
recommend that an evaluation specialist be present at the sessions, especially for the more
complex aspects such as evaluating work in the simulator and evaluating oral examinations.

®  Statement of evaluated skills

Planning the passage into the marine district.

Navigating a ship in the marine district’s confined waters.
Carrying out emergency manoeuvres specific to the marine district.
Deciding which measures to take for ice navigation.

Carrying out docking manoeuvres.
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Pre-session activities
Each examiner is provided with a set of evaluation notes containing relevant information.

For practical tests 1, 2, and 5, the training institution and the LPA prepare the candidate’s
booklets, which usually contain instructions; information about the grading system for each
stage; description of the test, indicating the candidate’ s task and the procedure; and tools at his
or her disposal (see samplein Appendix). Theinstructor will program the ssmulator.

For practical knowledge tests 3 and 4, the training institution and the LPA prepare the

candidate’ s booklets, which contain instructions and information for the candidate, as well asthe
guestions asked in different forms. The training institution also works with the LPA to prepare
the examiner’s guide with correct answers, which we call the grading key.

Duration of the tests

Each of the three tests for basic certification will take an average of three hours, for atotal of
nine hours of a 270-hour training program. Generally speaking, the time allocated to evaluation
is about six percent of the duration of a program.* Taking into account the expectations of the
various stakeholders, we have in this case reduced it to below four percent. For competencein
ice, evaluation will take one hour, and for berthing, two hours.

Timing of the tests

The test sessions should be held at the conclusion of training for mandatory skills 1, 2, and 3. For
the purposes of evaluating skills 1 and 2, two candidates prepare their respective passage plans
on thefirst day. On the following day, each one executes his or her passage plan in the simulator.
One candidate assisted by the other colleague performs the exercise in the morning and roles are
reversed in the afternoon. When a candidate has successfully passed both tests, he or she may
take the oral examination.

Tests for skills 4 (Deciding which measures to take for ice navigation) and 5 (Carrying out
docking manoeuvres) will be held on request.

We would like to stress here the importance of continual evaluation during training, aswell as
the instructor’ s responsibility in this regard. This type of evaluation makes it possible to focus
learning, identify the candidate’ s strong and weak points, and take corrective action as necessary.
A candidate should not attempt certification until the instructor feels — on the basis of his or her
continual evaluation of the candidate in the course of training — that the candidate has mastered
the skills being evaluated.

4

Quebec department of education. Guide général d’ évaluation. May 1993, p. 11.
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Grading and results

For tests for certification, the candidate obtains either “0” or the total pointsfor each grading
unit, also known as “pass’ or “fail” grading. In some of the criteria, a certain amount of leeway
can be granted for exactness of responses. This flexibility should be determined in advance by
the examiner or the selection board, as the case may be. The decisions should be noted in writing
prior to the test in order to maintain reliability and objectivity.

The tests themselves are also graded as “ pass’ or “fail”, depending on whether the candidate
achieved a passing or failing grade, depending on whether or not he or she reached the
performance level, which is set at 70 percent for all tests.

Make-up tests

Candidates who fail any test have the right to take a number of make-up tests as stipulated in the
regulations. The instructor will discuss areas for improvement with them and the candidates must
demonstrate that they have satisfactorily corrected their weaknesses before being admitted to a
new test. Candidates will have to repeat the entire test. The time of the make-up test will be set
by arrangement between the instructor, the candidate, and the LPA. Different versions will have
to be developed for each make-up test. The candidate’ s grade on the make-up test will become
his or her official result.

Certification

Once a candidate has successfully demonstrated his or her skills to the satisfaction of the
examining board, the Laurentian Pilotage Authority awards a certificate. Tests should be kept
in LPA filesin compliance with Transport Canada recommendations.

Self-directed candidates who have not taken the training program

These individual s should make arrangements with the LPA for atest date.
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3.4 Evaluation checklists — Introduction

In the second section of the Guide there are five evaluation checklists, one for each

test/examination. They describe evaluation procedures and targets, as well as the grading system.

They also contain instructions to examiners as well as evaluation forms.
In the instructions to examiners, seven components describe the test and its various aspects:

» thenature of thetest —i.e., the type of test and its subject matter;

» thetask of the candidate during the evaluation;

» theevauation procedure—i.e., the examiner’ stasks before, during, and after evaluation;
» thegrade and rules applying to it;

e anote about safety;

* theduration of the test;

* thepassing grade.

The evaluation forms differ slightly, depending on whether a practical skill or knowledgeis
being tested.

» For practical tests 1, 2, and 5 — passage plan, piloting in the simulator, and docking in the
simulator — the examiner notes his or her assessments directly on the evaluation form,

indicating whether the candidate has been successful or not, and circles the appropriate grade

for each criterion set out under Observations and Assessments.

» For knowledge tests 3 and 4 — the comprehensive oral examination and piloting in ice —the
evaluation forms serve as the basis for the questionnaire used in the test. The examiner or
examiners should be provided with agrading key.

The evaluation forms are in three parts:

» candidate identification;

» verdict, showing pass, or fail;

» evauation targets, assessment criteria, and the grade. The grade is weighted according to
the value assigned to each criterion.

In this Guide, we have developed version A of the evaluation checklists. After theinitia trial,
changes may be required and version B would then be developed. The same will apply to the
guestionnaires and the scenarios for the various tests. Several versions should be produced to
prevent copying of any kind.
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