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Author’s Preface

Navigational inaccuracies have mostly been the source of most of the catastrophic
maritime disasters. The industry is heavily legislated and more regulations are likely
to be developed in the near future. It is important to understand that it is the basic
skills of the seafarers, especially the navigators that are the main stay of maritime
safety.

There are ever increasing concerns about the competence and skills of seafarers, in
particular the navigation watch-keepers. Training and development of seafarers is
time consuming, costly and demanding. There is also the need to keep the
knowledge current by staying abreast of the new developments and practices.

This book is aimed at the navigator of today and the future. The increasing workload
on the watch-keeper demands simple methods of working and, clear and concise
instructions, so that the navigator can spend more time concentrating on the watch-
keeping. The methods of working used in the book are not just easy to follow for
learning, but are for onboard applications as well. It contains sufficient number of
worked examples, plots, templates for working and exercise to allow the navigator to
gain the basic and advanced navigation skills. The book not just mentions the
methods, it actually explains the methods.

The future of maritime safety is to a large extent reliant upon advanced navigational
skills. The book is aimed at Masters and senior navigation officers and would prove
equally beneficial for the junior navigation officers helping them gain knowledge and
develop skills not just for shipboard applications, but also for future career
progression.
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1 Regulatory Requirements

Shipping is one of the most globalised industries and, as it needs to work to common
international standards, legislation is very important. This legislation affects all
aspects of shipping, from construction to safe operations, with navigation no
exception.

In consultation with member states and using expert help from the relevant sub-
committees, the International Maritime Organisation (IMO) produces draft proposals.
Once a certain number of the member states, who between them have a certain
percentage of world tonnage, agree to a proposal, the Convention is formed.

While the actual regulations that a ship should follow will be the national law of the
country (flag state) where the ship is registered, the Conventions provide minimum
standards for international trading. The ship must also meet any port and coastal
state standards, which will sometimes be different to, but often of a higher standard
than, the IMO Conventions.

Navigation and issues related to it are covered under international instruments such
as the SOLAS, STCW- and Collision Regulations. In addition, the flag states advise
their own ships through regulations, codes and notices. These are the main areas
covered:

e Safety of Navigation (covered under SOLAS Chapter V, National Laws and
the Bridge Procedures Guide by ICS)

e Carriage of Navigational Equipment and Publications (covered under
SOLAS and National Laws)

e - Training and Certification (covered under STCW’78 / 95)
¢ Management (covered under ISM Code in SOLAS'74)
e Collision Regulations (COLREGS’72)
The significance of eéch of these codes and regulations are briefly discussed in this

chapter. In addition, some non-statutory requirements of a similar nature are covered
for completeness.

1.1 ISM Code

Analysis of any accident or incident will generally show an element f q(g\an e;rro
management fallures as will so-called ‘equipment failure’ or f‘GB '

reliance may have been placed on a single system or decisiors Mgy nebhayg keen
taken in time. Management can be an issue where an error of jud mehtiora avistake
K
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by one individual should have been spotted in time and corrective action taken. To
overcome these human error and management issues, general principles and
objectives to promote the evolution of sound management and operating practices
within the industry as a whole were introduced into shipping through the ISM Code
under SOLAS.

The full title of the ISM Code is: ‘The International Management Code for the Safe
Operation of Ships and for Pollution Prevention’. Its objective was to ensure safety,
to prevent human injury or loss of life and to avoid damage to property and the
environment, in particular the marine environment. Navigation safety is a significant
achievement of these objectives.

1.1.1 SMS

This Code reinforces the responsibility of the owner or company to ensure proper
management and operation of the ship. The owner or company is required to
develop, implement and maintain a Safety Management System (SMS) for use by
the company and the ship in order to meet the objective. An SMS must have the
following relevant functional requirements:

1.1.1.1 Navigation Policy

With particular reference to the safety and environment protection policy, the SMS
should include a clear statement on the navigation policy of the company. This may
be brief, highlighting the general aims of the company that are to be achieved
through safe navigation.

1.1.1.2 Procedures

This is a full set of instructions and procedures for the performance of safe ship
operations and environmental protection, while satisfying applicable international and
flag state requirements. Generally, this will be a large part of SMS. The Code
requires procedures to be available for all aspects of operations, implying that all
known aspects of navigation are to be covered. The procedures provide clear
instructions, in line with company policy, to prepare for navigation, execution and
monitoring, including how to keep relevant records and the review of performance.
The procedures will define safety limits to be applied and maintained in particular
circumstances. It also covers the maintenance and upkeep of equipment and
associated material.

41.1.1.3 Authority and Communications
An.organisational structure that defines the levels of authority and lines of

,ﬁcar\ﬁfnun'l'c’:atign'beltween and amongst company and shipboard personnel. In ‘
-~ addition to genéral'watchkeeping duties, the Master may delegate resoonsibility for
.. certain aspects ‘of navigation to the officer(s).

R
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1.1.1.4 Reporting Procedures

Procedures for reporting non-conformities within the provisions of the ISM Code, as
well as accident reporting, will be covered in full within the operations procedures.

1.1.1.5 Emergency Preparedness

Procedures for readiness and response to emergency situations. The company
supplies the ship with standard contingency plans, and the company’s own
procedures for response and communication to the Master are also established
within this section.

1.1.1.6 Audits and Reviews

Procedures for detailing internal audits and reviews. This sets out how performance
can be measured, how deficiencies in procedures should be determined, what
resources are required and the mechanisms for using audit to improve performance.

1.1.2 The Master’s Responsibility

1.1.2.1 Implementing Policy

The Master must ensure that all officers and crew with navigational duties are fully
aware of company policy on navigation and understand the established procedures.
The Master should also determine the competence of individuals before allocating
responsibilities. Finally, the Master must ensure that all individuals are fit for duties
and are adequately rested.

1.1.2.2 Motivating Crew

Training is considered to be the best motivator. Personnel with navigation duties
should be fully trained on the equipment they will use for navigation.

1.1.2.3 Issuing Orders !

The Master should write a full set of standing orders for the watch officers,
supplemented by night orders (and bridge orders where required). The use of
standard marine vocabulary should be the adopted practice for all bridge
communications.

1.1.2.4 Special Requirements

All international and flag state requirements must be followed to the satisfaction of
the Master. This requires that the operational status of mandatory eguipm

reporting (danger messages and reporting systems) and receipfof {
all meet the necessary standards. §
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1.1.2.5 Review And Reporting

The Master should review the navigation of the ship before the voyage begins, while
it is in progress and when it is complete. The process starts with ensuring
appropriate resources are available and that all personnel are competent and
properly trained. Passage plans must be completed in a timely manner and should
contain enough detail to ensure the safe navigation of the ship on its current
passage, taking the environment into account. During the performance stages of the
voyage, the stipulated watchkeeping resource (in the passage plan) should be
maintained and a check kept on the ship’s safe and efficient progress. On
completion, or where any problems have been experienced, review all the
information and records to determine the possible improvements that can be made
on future voyages. Where necessary, these include:

e Additional resources required
e Additional training
e Proposed amendments of procedures required

e Lessons to be learnt and communication of such to others

The Master has overriding authority in cases involving safety and pollution
prevention. The Master may override procedures to complete the operations safely
but cannot amend them permanently. Amendments can only be done by the owner,
i.e. the company.

The Master may follow advice from external authorities such as routeing instructions
but may also choose to override these to ensure the safety of vessel and the
prevention of damage to the environment.

1.1.3 Simplified Compliance

Knowledge of current international and flag state requirements and methods of :
complying with them are important for compliance with the ISM Code. Whether it
involves navigation, collision avoidance, navigation equipment or radio and
communications, a few basics apply in all cases. These can be summarised as
follows:

e Equipment must be approved as per requirements

e Equipment must be sufficient in numbers as per requirements

e Personnel must be familiar with and trained on the use of all equipment
e Personnel must have full knowledge of the procedures to be followed

o Proper records, whether they are automatic or human interface, must be
" “iaintained

= RéBers‘must be maintained for the specified periods
o Qh{ecklists\'must be regularly reviewed
P ~‘\’_/élil(’j_gocunients must be available at all times

:-J.:o.?..érews must:have the ability to communicate clearly

4

Authors Note:

i Another debate is about the perceived conflict between the requirements under the
i ISM Code to produce a wide range of documents and reports as a part of its SMS :
i and the consequential production of potentially self incriminating evidence that could
i be used against those who produced that evidence. This text is no place to state the
i right or wrong answer to the conflicting position. The only comment by the authoris :
i that the compliance with the Code — and hence the SMS — is a legal requirement and

i where it demands records to be maintained, such records cannot be avoided. In

i addition, the Code is designed to ensure safety and prevent accidents or incidents.

i Where these are still happening, then something is going wrong somewhere and the
i authorities should use some tools to teach appropriate lessons. The issue of use of
i records for commercial cases is beyond the scope of this text.
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e Risk assessment principles and techniques should be completed for all
identified risks

e Regular assessment and monitoring should be carried out

e The SMS should not be at variance with the law, though the company may
choose to make their own requirements more stringent for added safety.

i Critics of the Code will argue that “If all procedures are in place, what is the need for
i training”? But procedures are for guidance only and are generic. Not all situations

i are the same. Those responsible for navigation must have detailed knowledge and

i understanding of the tasks and their duties in order to deal with all types of

i circumstances and scenarios. This also applies to instructions from external bodies.
i A Master, fully competent on the navigational issues, can make a sound Jjudgement
: whether or not to follow the advice or guidance or to prepare his own plans to meet

i requirements and to ensure safety of ship, crew and the environment.

1.2 SOLAS Chapter V

Chapter V identifies certain navigation safety services that should be provided by
contracting Governments and outlines the operational provisions that apply to all
ships on all voyages.

Subjects covered include:

e A general obligation for Masters to assist those in distress - »“‘;‘ :L"';%
» 2,

e Maintenance of meteorological services for ships ¥ a,
e lce patrol service ‘/ NoT ro & z \
* TAKBN Aw V2o
e Routeing of ships - AY 1%
] _ r A‘UT::UT PROPER | 5 2
e Maintenance of search and rescue services. \\ 3 GRisATION [ =
o
- 3
A / $
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Chapter V requires Contracting Governments to ensure that all ships are sufficiently
and efficiently manned from a safety point of view. The chapter makes mandatory
the carriage of Voyage Data Recorders (VDR) and automatic ship identification
systems (AlS) for certain classes of ship.

1.2.1 Reports by the Master

The Master of every ship that meets with any of the following conditions must make
a report in English, by all available means, to the nearest coast radio station (CRS)
or signal station. Send these messages on DSC, R/T and Inmarsat.

e Tropical storms
e Winds of force 10 and above, for which there has been no warning

o Air temperatures below freezing, associated with gale-force winds causing
severe icing (ice accretion)

e Dangerous ice

e A dangerous derelict.
Precede each message with SECURITE (or PAN PAN as appropriate).

The contents of the reports have been included in the appropriate chapters where
the messages are relevant.

1.3 Bridge Procedures Guide

This publication is produced by the ICS and is designed to make mariners aware of
good operating practice and efficient bridge organisation. It ensures that similar
actions are taken on the bridges of all ships.

1.3.1 Contents

1.3.1.1 Part A
Covers guidance to Masters and navigating officers on these topics:

o Bridge resource and bridge team management

o Passage planning in ocean waters and, in restricted waters, pilotage, ship’s
- routeing, ship reporting systems and vessel traffic services

¢ - Duties of the OOW with regard to watch-keeping, navigation,
communication, pollution prevention and emergency situations

e Operation and maintenance of bridge equipment.

Navigation Advanced for Mates/Masters
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It also ha_s Annexes that contain the formats used for pilotage, lists of distress
frequencies and guidance on steering-gear test routines.

1.3.1.2 PartB
Provides bridge checklists for routine bridge procedures for the following:

Familiarisation with bridge equipment
Preparation for sea

Preparation for arrival in port
Pilotage

Passage plan appraisal

Navigation in coastal waters
Navigation in ocean waters
Anchoring and anchor watch
Navigation in restricted visibility
Navigation in heavy weather or in tropical storm areas
Navigation in ice

Changing over watch

Calling the Master

1.3.1.3 Part C
Provides checklists for use during emergencies such as:

Main engine or steering failure
Collision

Stranding or grounding

Man overboard

Fire

Flooding

Search and rescue

Abandonment of the ship.
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1.4 Buoyage

IALA (The International Association of Marine Aids to Navigation lLighthouse
Authorities) has set the design and standard of buoys that are to be used for

navigational purposes.

It divides the world into two regions, A and B, for the purpose of Lateral Mal_’ks. B
includes all of the Americas, Japan, Philippines and South Korea. The cardinal
marks are uniform throughout the world.

1.4.1 Direction of Buoyage and Distance

Direction of buoyage can be found from either the navigational charts or the sailing
directions. Locally, it is the direction taken by the mariner from seaw.ar.d when
approaching a harbour, river, estuary or other waterway. Geperally, it is determined
by buoyage authorities and is mainly clockwise around continental landmasses.

There is no specified minimum distance at which a buoy should pe passed.
Observation of the chart, proximity to hazards, draught of the ship an_d the amount of
sea room can help to decide the safe distance that should be maintained. In
congested waters, this distance is not expected to be large.

When following the lateral marks, the vessels should remain as near to the mark on
the starboard hand side of the ship as is appropriate.

e When proceeding with the direction of buoyage, use the starboard hand
marks.

e When going against the direction of buoyage, use the port hand marks.

1.4.2 Special Marks

Special marks are used for marking:
e Cables or pipelines
e Recreational areas
e Ocean data acquisition systems
o Firing or military exercise zones
e Termination points of Traffic Separation Scheme, where required
e Spoil ground

° Channél within a channel

Navigation Advanced for Mates/Masters Regulatory Requirements

1.4.3 New Dangers

New dangers are marked by one or more cardinal or lateral marks as required by the
IALA system. If fitted, lights are quick or very quick.

Where the danger is especially grave, at least one of the marks will be duplicated by
an identical mark as soon as is practicable, until the danger has been fully notified. A
RACON using morse code D, with a signal length of one nautical mile on a radar
display, may be used on the duplicate mark.

IALA has developed a new emergency ‘wreck marking buoy’. It will be in the form of
a pillar or spar buoy, with yellow and blue vertical stripes, and a yellow and blue
alternating flashing light that has a nominal range of 4nm.

1.5 ISPS

The provisions of the International Ship and Port Facility Security Code (ISPS) may
have a bearing on navigation. At the planning stage, areas with heightened security
threats should be avoided or passed at increased distances and transits completed
allowing for these added precautions.

The ship’s officers should be aware of potential evasive manoeuvres, as indicated in
the security plan of the ship. Similarly, depending upon the security level of a port,
the ship should be able to stay clear of port or be ready to leave port at very short
notice if the conditions dictate. Contingency plans for all eventualities should be
available in a tabular format that can be transferred to the navigational charts as and
when required.

1.6 STCW

The International Convention on Standards of Training, Certification and
Watchkeeping for Seafarers (STCW) was adopted by the International Conference
on Training and Certification of Seafarers on July 7th, 1978. The 1978 STCW
Convention ( known as STCW ’78) came into being on April 28th, 1984. Since then,
three amendments to it were made and adopted in 1991, 1994 and 1995.

The 1991 amendments relate to the Global Maritime Distress and Safety System
(GMDSS) and were adopted on December 1st, 1992. The 1994 amendments relate
to special training requirements for personnel on tankers and were adopted on
January 1st,1996.
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In the 1995 amendments, a complete revision of the annex to the 1978 STCW
Convention took place. This included the following:

o Clarification of the standards of competence required
o The qualification requirements for trainers and assessors
e Provision of effective mechanisms for enforcement

o Provision of mechanisms for greater flexibility in the assignment of
functions on board ship, which broadens the career opportunities of

seafarers.

The Convention set out the minimum global standards of knowledge, understanding,
experience and professional competence required by the States that are members of
it. The STCW 1995 came fully into force on 1 February 2002 and is generally
referred to as STCW ’95.

The STCW '95 Code stipulates the minimum training and certification requirements
for Masters, Chief Mates, OOWs and ratings. These are governed by STCW 95
Regulations and take the ship’s gross tonnage and near/non-near coastal voyages
as criteria. It will always be a factor in deciding the safe manning-levels of ships.

1.7 Pollution

The concern for the navigator is to advise the relevant departments about the
distances from the nearest land, depth of water (for chemical tankers) and the_
presence of the ship within special areas. Obtain specific author}ty from the bridge
before allowing any MARPOL-controlled discharges from the ship.

1.8 Guidance From a Flag State

IMO Conventions may either be adopted by a flag state to form its own law.
Alternatively, the flag state may produce legislation that fulfils the requirements of the
relevant IMO Convention and also enhances them. In addition, the flag state may
provide guidance in the form of codes of prac‘tice or guidance notices related to

specific areas. This will happen:
e When new legislation is introduced
e When an enquiry into an accident has identified poor practice
o Where there are issues involving safety and pollution prevention

e When the industry has to be notified of a change.

10
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The flag state administration may also issue notices. The UK’'s MCA issues notices
in three series:

1.8.1 Merchant Shipping Notices (MSN):

These are related to UK legislation and contain information to comply with it. They
contain technical details related to statutory instruments and regulations and are
numbered in sequence, with a prefix MSN, and are related to publications such as
COSWP, LSA regulations, SOLAS.

1.8.2 Marine Guidance Notes (MGN):

These provide guidance and advice to improve the safety of shipping. They are
concerned with issues related to safety of life at sea and pollution prevention. They
are sequentially numbered with a prefix MGN. Examples are Navigation in Dover
Strait, Navigation in fog, STCW and MARPOL.

1.8.3 Marine Information Notices (MIN):

These are intended for a limited readership and are only valid for a limited period of
time. They provide information regarding training establishments, equipment
manufacturers and results of research. '

1.8.4 Carriage Requirements for Publications
Flag states also make mandatory requirements for the carriage of bridge publications.

As an example, these are required under UK law:

e A full set of navigational charts, fully corrected and in the latest edition,
including the chart catalogue. These could be approved electronic charts

e Notices to mariners

e Annual summary of notices to mariners
e International Code of Signals

e Mariners handbook

e Sailing directions

e List of radio signals

e List of lights

e Tide tables

e Tidal stream atlases

o MSN (Merchant Shipping Notices), MIN (Marine Information Notices), MGN
(Marine Guidance Notices)

e Nautical Aimanac

e Operating and maintenance instructions for the ship’s navigational
equipment.

11
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The VDR automatically maintains records of a number of parameters on the ship for
a period of the last twelve hours. These are:

1.9 Voyage Data Recorder

For operational and legal reasons, ships are required to maintain extensive records.
These records allow performance to be analysed and compliance with legislation
proved.

There are two main problems with traditional methods of record keeping:
e Manipulation and falsification of records by unscrupulous individuals

e Loss of entire evidence arid records in the event of ship loss or a major fire

Considering the aviation industry’s experiences with the Black-Box, the IMO has
made it mandatory for ships to be fitted with a ‘Voyage Data Recorder’ (VDR). The
main purpose of the VDR is to make the data available after an incident so that the
investigators can gain a better understanding of the events that led to it, particularly
where the ship is lost without trace, where records have been lost or where the crew
have perished during the accident.

The requirement is part of SOLAS under Chapter V. The following ships must be
fitted with a VDR:

o Passenger ships built on or after July 1st, 2002

e Ro-Ro passenger ships built before July 1st, 2002, but not later than the
first survey on or after July 1st, 2002

o Passenger ships (other than Ro-Ro passenger ships) built before July 1st
2002, but not later than January 1st, 2004

e Ships (other than passenger ships) of 3,000 GT and upwards, built on or
after July 1st, 2002.

VDRs must meet the minimum performance standards specified by the IMO. A VDR
consists of:

e A main unit that can be connected to a download device

¢ A protective capsule, which houses the device

Data

Source

Date and Time

Ship’s Position

Speed (water or ground)
Heading

Bridge Audio
Communications audio

Radar (post display)

Water depth
Main alarms
Rudder order and response
Engine order and response

Hull opening status
Watertight and fire door status
Acceleration and hull stresses

Wind speed and direction

Last 12 hour data

Using a source external to the ship (GPS)
Electronic positioning system

Ship’s speed log or designated equipment
Ship’s compass (Gyro)

8 microphones

VHF and other R/T units

Screen dump every 15 seconds (may be programmed
at 5 seconds)

Echo sounder

All mandatory alarms on the bridge
Steering gear and autopilot
Telegraphs, controls. thrusters

All mandatory status information displayed on the
bridge

All mandatory status information displayed on the
bridge

Hull stress and response monitoring equipment where
fitted

Anemometer where fitted

Analysis report of data

e Records of the previous twelve hours of data The equipment should be approved before installation. Throughout the life of the

e External cables. ship, the VDR system and all its sensors should be tested annually. The test should
be conducted in conjunction with the relevant statutory survey, i.e., for Passenger
Ship Safety Certificate (PC), Cargo Ship Safety Certificate (CSC) or Cargo Ship
Safety Equipment Certificate (SEC). The survey must be within the period permitted
by the Harmonised System of Survey and Certification, which is 3 months before the
due date for PC, and +/- 3 months of due date for CSC and SEC surveys. On
successful completion of the tests and satisfactory performance, the administration
will issue a performance test certificate to the ship, which must be kept on board.

e A reserve power source

e An acoustic beacon.

12 ' 13
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The tests include verification of the accuracy and the duration and recoverability of

the recorded data. In addition, tests and inspections must be conducted to determine
the serviceability of all protective enclosures and devices fitted. To prevent any over-
writing of data, it is important to turn off the VDR shortly after arrival into a port where

the test is to be performed.

During an emergency, it is important for the Master to download th'e data early on to
prevent any over-writing. This is important for investigation and evidence purposes. If
the emergency situation continues for a significant period subsequent dqwnloads, at
intervals of less than twelve hours, should be performed. Some companies have
procedures for VDR data to be downloaded at less than twelve hours in ordgr to
have access to entire voyage data for analysis and investigation, when required.

14
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2 Passage Planning

Safety at sea is the primary concern of any mariner, but it must be achieved
alongside the commercial requirements of a voyage. Therefore, it is critical that a
vessel completes its operations safely and efficiently. The majority of studies into
maritime casualties have highlighted human error as one of the most significant
contributory factors in an incident. Careful planning plays a significant part in the
reduction of these errors, creating an environment for the safety and commercial
success. Passage Planning is a recommendation for ensuring safety at sea.

There are international, national and company specific recommendations for
passage planning. These may be in the form of IMO guidelines, ICS - Bridge
Procedures Guide, MCA - A Guide to the Planning and Conduct of Sea Passages,
MCA — MGNs and MSNs and part of Company Safety Management System. In
particular, the SMS will provide detailed instructions for it.

A bridge team consists of several individuals who may be at different levels of
individual knowledge, skills and experience. As well as being a requirement,
passage planning serves a useful purpose in ensuring that the bridge team follows
agreed consistent procedures and standards. In looking at the technical skills,
consideration must be given to the techniques involved in preparing for and
conducting the proposed passage.

The passage plan should make it easier for the bridge team to navigate the ship
safely. It should be comprehensive, detailed and easy to interpret. The full
procedure has four stages:

e Appraisal

e Planning

e Execution

e Monitoring.
The first two are the preparatory stages. Items three and four are the essential
elements of voyage execution and confirm that the voyage is being conducted

according to the plan. The procedure must be supportied by good information and
data.

15
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2.1 Appraisal

Before embarking on any venture, those persons controlling (or playing a part in it),
must have an understanding of the likely risks involved. During appraisal, all
information relevant to the passage is gathered and the risks are examined.

2.1.1 Use of Publications

Detailed information is required in order to make decisions regarding the overall
conduct of the passage. This information is taken from a number of sources, such as
regular publications or notices provided in response to events. Instructions from
parties influencing the venture (e.g. owners, charterers) will also be part of the
appraisal.

Choosing which authority’s publication to use depends upon the Chart Outfit carried
on board, the availability of local publications and legal requirements for carriage, for
example, charts for coastal or inland waters.

2.1.1.1 Chart Catalogue

” The United Kingdom Hydrographic Office (UKHO) publishes The Catalogue of
Admiralty Charts and Other Hydrographic Publications (NP131) annually. It shows
the area of coverage of BA charts and other BA publications. The Defence Mapping
Agency (DMA) of the USA produces a similar document, titted as CATP2V01U. The
US version shows the areas of coverage of US charts and other publications.

2.1.1.2 Navigational Charts

These are a very significant source of information. Most merchant vessels carry
UKHO or US charts. Some areas of the world are covered in greater detail by charts
that are published by local hydrographic authorities. In some parts of the world it may
be a requirement to use local charts.

UKHO charts are published on a large scale that allows safe navigation in the
coastal waters of the UK, the Commonwealth and some Middle Eastern countries.
For other areas the policy is to publish enough charts to enable tne mariner to cross
the oceans and proceed along the coasts to reach the port approaches safely.

2.1.1.3 Sailing Directions and Pilot Books
“‘Admiralty Sailing Directions’, or ‘Pilot Books' as they are commonly known, are
published in volumes by the UKHO. These provide worldwide coverage and are
intended to complement the Admiralty charts.

16

Navigation Advanced for Mates and Masters Passage Planning

They contain descriptions of:
e the coast
e off-lying features
e tidal streams and currents
e directions for navigation in complicated waters
e information about channels and harbours
e navigational hazards
e buoyage systems
e pilotage
e regulations
e general notes on countries covered by the volume
e port facilities
e seasonal currents |
° iCé v

e climatic conditions with direct access to the sea.

Sailing directions are published by the DMA in the series SDPUB 121-200. Some of
these provide information similar to Ocean Passages for the World and are referred
to as Planning Guides. Other publications contain infermation similar to Pilot Books
and are referred to en-route.

2.1.1.4 Ocean Passages for the World (NP136)

Published by the UKHO, it contains information on planning ocean passages,
oceanography and currents. It also provides recommended routes and distances
between the principal ports of the world and includes details of winds, weather,
currents and ice hazards that may be encountered. Ocean Passages also contains
diagrams and chartlets for the main ocean routes for power vessels and sailing ships.

2.1.1.5 Routeing Charts and Pilot Charts

These contain basic routeing instructions, together with meteorological details, and
are published for the main oceans for the twelve-month period. The information
includes limits of load-line zones, routes and distances between principal ports and
focal points, ocean currents, wind roses and ice limits. Inset chartlets and texts
include air, dew point and sea temperatures, barometric pressure, diurnal variation
and the incidence of fog, gales and storms.

Routeing charts are published by the UKHO as Chart numbers 5124-8. Similar
meteorological charts are published by the DMA and are known as Pilot Charts and
they are available on the web at http./pollux.nss.nima.mil
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2.1.1.6 Admiralty List of Radio Signals (ALRS)
The UKHO publishes this list in 6 volumes:
e Volume 1 - Maritime Radio Stations NP281, 2 ParT; _
Global marine communications service, Ship reporting systems, Medical
Advice by radio, quarantine reports, locust reports, CRS;, coastgulard
stations, piracy and armed robbery reports, alien smuggling reporting,
Radio regulations in territorial waters

e Volume 2 - Radio Aids to Navigation, D/F, Radar beacons, Satellitg
Navigation Systems, Legal Time, Radio Time Signals and Electronic
Position Fixing System

o Volume 3 - Maritime Safety Information Services, 2 Parts .
Radio facsimile broadcasts and weather services, Navigational warnings
(WWNWS and NAVTEX), Weather routeing services_, G_Iobal marine
meteorological services, meteorological codes for shipping use. (See
Chapter 11 for more on this)

e Volume 4 - Meteorological Observation Stations

o Volume 5 - Global Maritime Distress and Safety System (GMDSS) (See
~© Chapter 11 for more on this)

e Volume 6 - Pilot Services, Vessel Traffic Services and Port Operations, 5
Parts

Similar information is available in the DMA publications of the USA.

2.1.1.7 List of Lights and Fog Signals

These are published by the UKHO in eleven volumes and provid_e worquIde
coverage. A UKHO digital version of the List of Lights and‘ Fog Signals is alsp
available, covering the world in ten areas. The digital version is correctfed using
diskettes, which are issued weekly. The US Coast Guard (USCG) publishes seven
volumes of Light Lists and Fog Signals, covering the US coast and Great Lakes.
Light Lists published by the DMA cover the rest of the world.

2.1.1.8 Notices to Mariners -
The UKHO and the DMA publish notices to mariners in weekly editions. The
contents include:

e Index

e Admiralty notices to mariners

e Navigational warnings

e Corrections to the Admiralty sailing directions,

e Corrections to the Admiralty list of lights and fog signals

e Corrections to the Admiralty list of radio signals (ALRS)

18

Navigation Advanced for Mates and Masters Passage Planning

Digital versions of Notices to Mariners are also available. These are used for
correcting digital charts (ECDIS, ENC, and ARCS) and digital lists of lights.

2.1.1.9 Ship’s Routeing

7 This book is published by the IMO. It contains information on all routeing, traffic

separation schemes, deepwater routes and areas to be avoided. Similar information
is also shown on charts and is contained in the sailing directions.

2.1.1.10 Tide Tables

The UKHO annually publishes four volumes of the Admiralty Tide Tables (ATT).
These cover the world. ‘TOTAL TIDE’,- a digital CD version of UKHO Tide Tables
uses computers to provides tidal information and covers the world in ten areas.
Paper and digital versions also provide tidal stream data. The US National Ocean
Service also publishes worldwide tables.

2.1.1.11 Tidal Stream Atlases

These are published by the UKHO and cover the waters of North West Europe and
Hong Kong. Total Tide provides tidal stream information worldwide. Some port
authorities publish their own tidal stream atlases. The US National Ocean Service
publishes tidal current tables that cover the Atlantic Coast of North America and the
Pacific Coast of North America and Asia.

2.1.1.12 Co-Tidal and Co-Range Charts

These are published for waters where tidal conditions are particularly significant to
safety -critical navigation.

2.1.1.13 Load Line Chart

Load line zones are shown in Ocean Passages for the World, and on the BA Chart
D6083. The chart provides the boundaries of the zones and the applicable dates for
seasonal zones.

2.1.1.14 Nautical Almanac and Tables
Provide essential navigational information of certain events, for example, sunrise.

2.1.1.15 Distance Tables

The UKHO and DMA produce tables giving coastal and ocean distances. Some
independent companies, such as Reed’s or BP. also produce distance tables.

2.1.1.16 The Mariner’s Handbook

This book is published by the UKHO. It contains acvice and recommendations on
navigation and general information that is of interes: to the mariner.
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2.1.1.17 Passage Planning Charts — 5500 Series .
These are available for certain parts of the world (for example, Dover Strait, Malacca
Strait) and contain useful information in the form of text and diagrams.

2.1.1.18 Annual Summary Of Admiralty Notices To Mariners
Published by the UKHO, it contains information and UK legislation that is relevant to
British shipping.

2.1.1.19 Merchant Shipping Notices
These are a series of notices published by the MCA and MAIB.

MSNs (white) contain statutory information that must be complied with'.
MGNs (blue) contain advice and recommendation on matters concerning

safety of life at sea and pollution prevention. _ .-
MINs (green) contain information that is for limited readership and is intended

to support information about the services available to the industry. These
have an expiry date.

2.1.2 Other Sources of Information

2.1.2.1 Climatic Information
Climatic information can be obtained from:

e Pilot books

e Pilot charts

e The Mariner's Handbook

e Ocean Passages for the World

e Meteorology for Mariners.

2.1.2.2 Weather Reports

These are of significance just before the commencement of the voyage and during
the voyage. They are used for reviewing the passage plan once the ship has
embarked on the voyage. Sources of weather information include:

e Radio weather reports
e NAVTEX (See Chapter 11)
e Port authorities

e Other shipping.
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2.1.2.3 Navigational Warnings

These contain up-to-date changes to navigational aids and hazards. They are
obtained from:

e Radio
e INMARSAT / SafetyNET (See Chapter 11)
e NAVTEX

e Vessel Traffic Services (VTS)

e Harbour authorities.

Navigational warnings are also published in the Annual Summary of Admiralty
Notices to Mariners and the weekly editions of Notices to Mariners.

2.1.2.4 Onboard Navigation Systems Technical and User Manuals

These are supplied with the navigational equipment when it is installed on board.
The user manuals should be thoroughly understood by all officers who are using the
equipment.

2.1.2.5 Manoeuvring Data and Draught Information

Full manoeuvring characteristics information in various conditions throughout the
voyage are needed to determine the wheel-over positions and the ability of the ship
to follow the track in safety, while taking into account the width of channels and
planned speeds. These characteristics will determine the amount of sea room

required by the ship, and the clearances over and under obstructions.

2.1.2.6 Owner’s and Charterer’s Instructions

Instructions relating to bunkering, storing and routeing from the C/P may leave the
Master with limited choice. In complying with these instructions, it must be
remembered that the ultimate responsibility for the safety of the ship rests with the
Master, who has overriding authority in all cases concerning safety and pollution.

2.1.2.7 Routeing Advice

Some routeing agencies may provide advice on the route to be followed, based upon
the vessel and the weather likely to be experienced.

2.1.2.8 Passage Records and Personal Experience

Records of past performance of the vessel under similar conditions are of value
when deciding upon the route. Personal experiences of the Master, officers and crew
members who have been to the intended ports and areas may also be useful
sources of information
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2.1.2.9 Other Publications and Authorities - Information from other Ships
Consult the Guide to Port Entry, any Port handbooks and information from Agents
and P&l correspondents regarding local regulations, facilities, approaches, mooring
and watchmen requirements. Observations made by other ships regarding weather
encountered and conditions experienced in the areas and ports to be visited may be
considered up-to-date, but should always be used with caution.

Use an appropriate checklist to ensure that nothing is left to chance and that all

aspects have been covered. Table 2.1 is combined checklist for appraisal, planning
and other aspects of passage planning and provides a good example

Table 2.1 - Checklist

Checklist Questions References/Remarks

1. General Information
1. Are there any
Port/Pilot/Agent/Charter’s -
instructions for intended
passage? -
2. Does the Company have any
special instructions [ L
___pertaining to the route? | , .
3. Has Master given any
particular instructions? | ST . T Y

4. Has the ship been to the
present destination port(s) in
the past? (If so, the record of
previous passage can heip
identify the route and the 0
navigation officer can
construct an updated plan
with amendments)?

5. Is there any Watchkeeping
officer on board who has
already been to that 0
area/port?

Name/Record of Information obtained

2. Publications
1. s there any requirement for
the use of local
publications/navigational
charts?

2. Are there any local
publications required &
available for departure and
destination port?

Yes/No (If YES, Sheet NO.) ......coevniinninnenn

]}
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3. Are the following publications
present on board & corrected

up to date?
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1. Chart Catalogue (NP =
_131) -

2. Névigational Charts-the | _ | ~ s
_largest scale available | © | COMOCtOdIOANM
3. Routeing Charts [ == | A P
~ 4. Admiralty Notices to | S
Mariner/Annual 0O | Latest ANMonboard ... ... ...ccooies il
. . Summary | et A
ailing Directions O [ Edn..........Corrected to ANM ........... ... —
6. Tide Tables R (] = [ p———
7. Tidal Steam Atlas | - o ]
8. List of Lights O Edn......... Correctedto ANM............ . o L
9. List of Radio Signals O | Edn..........Corrected to ANM ............ .........
10. Guide to Port Entry ol = LER - -l
11. Mariner’s handbook 0 | Edn Corrected to ANM ............ .........
12. Ocean Passages for th
I ) AT s e
13. Ships Routeing (IMO) OfEdn. oo oo e ien e,
14. Load line chart [0 | EGM wss sus 56w 0 smessoses
e O, | Bl s zes vms o mosmanss

3. Additional Publications

1. MSNs. MGNs, MINs

2. Manualforalithe |
navigational equipment
on bridge

Location on ship's PC/BIiAge .................

Location on bridge .......cccoeieiiiiiiiiiianans

3. International Code of
Signals

Edn. ... ..o oo

4l 7\dmiralty70—t’h'er Distance
Tables

5. Chart Correction Log
. (NP133A)

=00 [ o TR

6. IALA Buoyage System
(NP735)

= o | ¢ ISR

7. Symbols and
Abbreviations (BA Chart
5011)

BdR: < co 5vs 550 movamens

4. Vessel and Cargo
1. Is there any bunker port
diversion to consider

Yes/No (If YES, Sheet NO.) .....c.ecveeeeveeen...

1. Whether the ship is loaded or
in ballast? (For ships
manoeuvring data)

Loaded / In Ballast

2. Has the pilot card been
updated? (If possible, obtain
a copy and attach with
passage plan)

Yes/No (If YES, SheetNo.) ....ccoovvvvvinennnn

3. Would the ship have
sufficient UKC? O
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4. Has the pilot boarding area ﬁw "7 '4. Has Condition and [
been considered for availability of anchorage T 1T s ceiimmmsmimmimmsmmamsmssse
manoeuvring to provide lee 0 | Yes/No (If YES, Sheet NO.) ....oovvvveeomorees ] _ berths been considered? | |

5. Has a Risk Assessment been |
carried out for any Predicted | 0 | ..ocooviviiininiiin.
areas of danger?

for pilot boat?

5. Are there ér{y ‘overhead

cables/bridges in the 8. Plan
passage for consideration of | 0 | Yes/No (If YES, Sheet NO.) ...o.ooovmeverneenes a. Have the following been
air-draft? ~ marked/drawnonthechart | [
P = & PRI P Ne—p— [ ——————— i.  Courses as recommended by i . T S
6. Are there any special Cargo local/international
0 | References: ......cu s wisosssssssnssmvusss snisne

regulations, company and

) Master's instructions.

ii. Margins of safety as required
by Master/company.

Condition/Requirements that

may affect the passage plan? 0 | Yes/No (If YES, Sheet NO.) ...ooovvveinnieees

5. Weather

1. Does the plan take Whes! - o T e
Meteorological conditions u [P —————— ... _e_euo‘jejf?[f?_tﬁ-_."” B L
into account? iv. VTS or other reporting points

e M E marked on the chart and i Sheet N
Vrz'ﬁl—niak;e—t'h‘evlgteﬂst"mafﬁ_er e b r\ﬁtedt inthe Passage Plan | = | = 0L NO: 4o s o seasign s
forecasts/warnings been Sneet,
i Chgcke i S]] [P SHEEtNO. «..eoveveereernanneese e T D
' o A J Alternate pilot boarding = | Reteranass

} 3 . Doés tihésimpifolloviv advuce R posmhon in case of adverse L] RETEIENCES. ...t i

from any weather routeing . weather.

: N [ ORI Sheet NO. ...oviiieiiiiieeeeenes . - _

service? vi.  Speed reduction points. 1) [ Sheet NO. ....ooieiiieieiiinn.
T ¥ Py T w = vii.  Notices to engine room. | O | ccoooernnen. Sheet No. ...

4. Have the latest Navigational e 1o engi Z GBEINO. »omimniis s i s gemmsas i
Warnings been taken into . _viii.  Abortpoints 1] Sheet NO. ...civiiiiiiiiiiiiiannee
account? . |- \oomTY ix.  Point where call is given to

ship'sCrewfor | | .. Sheet NO. ...ceeneiiiiiiiiieiieaens
6. Watchkeeping Personnel gnch_gr/berthing stations.
1. Has the requirement for X. equence of charts for the o
x O arked h
OOW/Lookout doubling up ____passage. o ed on chorts
watches been considered [ Sheet NO. .oueemceiiieiirieieanes xi.  Cross Index Range (CIR) for . L—
with respect to adverse Parallel Indexing. ............... CEL NO. wsanmvamssniwinssssmemsivnns
weather/restricted visibility? xii.  Tides & currents. ] T I Sheet NO. ...coeveeeeereieriieaenns
- xiii.  Predicated areas of

2. Has the crew calling points and no-go areas. ofdaNger | o | marked on charts
o Rbia R e SO xiv.  Radar Conspicuous objects | |
PIIRRY WALSNDS oS i PR SHEEENO. «..veeeereesecrcrnssssseeee . eg. hills, RACONS etc. £ f mastcad o s
established and noted on et : \
chartipassage plan? xv.  Transit & clearing bearings | 0 | marked on charts

ool [ - - SR xvi.  Position from where to move |
3. Has the rest hours for onto next chart along with O | marked on charts
watchkeepers been O e Bhoet ND. .. ussmimromsapbssaar . ChartNumber [ Ty e pre— oo
considered? XVii. Waypoint number on each f kel
waypoint O | marked on charts
7. Passage Xviii. Position on chart where
1. Are there any mandatory R [ ——. addit'ional navigation aids are | © | marked on charts
N ship reporting schemes? . amfomm o 3. ) requnred switched on
2. Has the Position of pilot XiX. .SpeCIﬁclmeteorologlcal
boarding/disembarkation 5T [ information related to any _ | marked on charts
been established? P | area e.g. haze, dust storms, ~ | References................
3. Has clock adjustment with _areas of restricted visibility
respect to local times been - XX. Nav.igalitional warnings,
considered and which dates preliminary and temporary _ | marked on charts
to advance/retard clocks? _L_ | s chart corrections from ~ | References......«i"......
____loadvance/relard clocis: 1. ey b il
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“xxi.  Areas of special marine W
environmental protection
consideration. R
“Minimum under keel
clearance (UKC) required 0
particularly in shallow waters.
b. Have the primary and
secondary means of position
fixing been agreed upon?

O

xXii.

(]

marked on charts
References................

marked on charts
References................

Recorded in passage plan sheet

c. Has the position plotting
interval been agreed upon
for each leg?

d. Have means been identified
to verify datum on
navigational chart with the
Datum in the GPS

“e. Are there any Contingency
plans available for the
_following?
i. Failure of electronic
navigational aids

ii. Man overboard

ii. Fire )

iv. _ Steering Gear Failure

=

O

i
i
|

=

1

“D

V. MainEngine Failure

" Vi, Helicopter Operations
\vii. _Radar Failures
vii. _ Piracy/Armed
Robbery/Terrorist Activity |
ix. Distress O
x.  Unavailability of Pilot/
OOW/Lookouts/Helmsm | O

Lo oiolo

i

xi.  Adverse
Weather/Visibility

Recorded in passage plan sheet

Recorded in passage plan sheet

... Sheet No. . .

Sheet No. ..

S C—
Sheet NO: «iiesssssmesassssmammsmsos

Sheet NO. ...cocieciuinvinranancerncss

f.  Are all officers and crew fully
familiar with relevant bridge | O
equipment and procedures

Yes / NO, If not reference to company
procedure ...............

g. Have OOWs and crew been
briefed about the passage O
plan.

Signature on passage plan sheet

h. Have all OOWs seen,
understood and signed the
passage plan?

(]

Signature on passage plan sheet

i. Has the Master checked and

Signature on passage plan sheet

approved the plan?

Through appraisal, the Master should be satisfied that the charts are the largest

scale for the passage, are onboard and that all charts and publications are corrected

up to date, having taken the navigational warnings into account. Apply all T & P

corrections that are in force.
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The appraisal process should result in the navigation officer and the Master gaining
knowledge of the following (but not limited to):

e The general choice of routes that can be followed

e The availability of the largest scale charts and the relevant publications on
board, along with any corrections

e The distances between departure and destination positions on the various
route options

e The draught at departure and various stages of the passage, taking into
account the passage consumption, bunkering options and any transfers of
fuel and cargo on passage

e Minimum depths on the various route options

e The tidal conditions at critical stages of the various route options

e Proximity to hazards on the various route options

e Reliability of the ship’s machinery and equipment

e The load line zones to be passed on the various route options

e Recommendations in Ocean Passages and Sailing Directions

e Advice from shore routeing services

e The climatic conditions on various route options

e Past, present and forecast weather

e The routeing schemes expected to be used on various route options
e Type, volume and direction of flow of traffic likely to be encountered
e Times of sunrise, sunset and duration of daylight and darkness

e Navigational aids, radio and terrestrial, that will be available for p<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>