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FOREWORD

This fourth edition of the IALA VTS Manual has beerepared by the
VTS Committee. It updates the guidance and adwoeiged in previous
editions to assist authorities considering the enm@ntation of a new
Vessel Traffic Service or the upgrading of an emgsservice.

The VTS Committee, formed in 1980, has evolveddecent years. Its
membership now represents most of the world’s feadational maritime

authorities whose delegates are widely experiemoadners and VTS
professionals. The VTS Committee is also suppdtiealigh participation

from relevant international sister organisation$his ensures that the
Committee is able to speak with international atthhoon VTS matters

and, importantly, to develop new procedures to nieetemerging needs
for modern traffic management and to enhance meisafety.

As a result, this increased pool of expertise aquerence has enabled the
Committee to develop a new style of VTS Manual vitile aim that it
should fully meet the needs of the profession dmbd responsible for
managing its activities. It is intended that ibstl be a general source of
reference on any topic and provide a pointer tontloee detailed material
that any VTS professional may seek.

IALA welcomes feedback about its publications. R&adare invited to
send comments or suggestions, which will be takea account when
considering the publication of the next edition.
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CHAPTER 1: INTRODUCTION

0101 Purpose of the Manual
This is the fourth edition of the IALA VTS Manualike its predecessors, it is intended to
be a comprehensive guide to VTS and a point ofeafe for further detailed study.

The contents are aimed at a wide readership tongpass all who are in any way involved
with the policy for, provision, operation and etigeness of VTS; including those with
management responsibility at national level angéheho deliver services to the mariner.

0102 Development of VTS — A Brief History

The movement of goods by sea has supported wontonasce for centuries, giving rise to
a need for ships to navigate safely and efficienflg this end, authorities throughout the
world have provided aids to navigation in and arbthreir coastal waters. The earliest aids
to navigation were shore side beacons and lightgwed by the introduction of buoys.
Over the years, these aids have been steadily imagrapon with greater visibility and
range and the addition of audible signals.

Fig. 1.1: VTS test site Rotterdam 1948 Source: Photo, collection D. Zwijnenburg.

Not long after World War |IlI, it became clear thdiog range, audio-visual aids to
navigation were not sufficient to enable the fuilisation of port facilities in all conditions
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of visibility and traffic density. Weather and casgion induced delays in vessel traffic
movement resulted in serious disruption to portraens with consequences for other
modes of transport.

A consensus emerged among maritime experts thét traonitoring using shore-based

radar combined with communications could be appitednhance efficiency and safety in
port areas and their approaches. Thus, the fadarr based Port Control station was
established in Douglas, Isle of Man, in 1948. Ldatey same year, the port of Liverpool

established a radar site and similar trials tockcelin Rotterdam. (Fig. 1.1). In the

nineteen-fifties, a number of shore-based radainshaere established in other European
ports, including the approaches to the port of Asmdam in 1952 and the entire Rotterdam
port area in 1956.

These early systems were intended to avoid trdffiays and to increase the efficiency of
traffic flow in general. However, attention wasalgiven to the number of shipping
accidents and the ways in which these might becexdluThis resulted in studies into the
effect that these rudimentary vessel traffic s&sioere having on reducing the number of
accidents in port areas under their surveilland¢e Studies concluded that, in addition to
increasing the operational hours, thereby provideger utilisation of a port’s capacity,
the number of accidents was also being reduced.

In the nineteen-sixties and seventies major shgplisasters, including Torrey Canyon,
Metula and Amoco Cadiz, made the public keenly avedithe environmental damage that
a shipping accident could cause. The ensuing @uliicry for protection of the marine
environment brought substantial pressure on auié®iio implement measures to enhance
the safety of shipping. The concern that suchstisa might happen in port approaches
and port areas further expanded the use of radareiBance and vessel traffic
management.

In these early days of radar-aided traffic managentbe view on how to proceed further
was hotly debated among the port authorities, tlotspand shipmasters. The exercise of
control over shipping from ashore was a new phemame It soon became apparent that
some form of international harmonisation of thesserying vessel traffic services was
needed. Slowly, there was movement towards a dimvated approach that was to become
Vessel Traffic Services (VTS). VTS was defined aedcribed, and the debate moved to
the precursor of IMO, known then as the Inter-Gowegntal Maritime Consultative
Organisation (IMCO). An Assembly Resolution, A.58%), was adopted on the
implementation of VTS that provided a framework flurther harmonisation. The
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requirements for VTS were considered by IALA anibBow-up study was undertaken
jointly with the International Maritime Pilots Assiation (IMPA) and the International
Association of Ports and Harbours (IAPH). In thiel#h990’s the original IMO resolution
on VTS was revised and updated with the adoptiot®®@7 of IMO Assembly Resolution
A.857(20), the internationally recognised sourckcgalocument for VTS.

The development of modern technology was very itgmbrfor the technical concept of
VTS. The concept has developed from a simple raddrvoice radio system, with the aim
of enhancing navigation in poor visibility, to a desn system using multiple sensors with
the objectives of enhancing safety, improving thgciency of maritime traffic and
protecting the marine environment.

At the time of going to press, further significadgvelopments are under consideration at IALA,
brought about by factors that include concerns rf@ritime security, the need to increase the
efficiency of traffic and advances in technologyl aapability. Shore organizations, other than V[I'S
authorities, at local, national and regional leweéd to interact with vessels. There is thus atwle
be filled in the context of Vessel Traffic Managem€VTM) at a level higher than the traditional
roles of VTS.

Vessel Traffic Management may be described aslaatimn of global maritime activities supportgd
by information services with the object of improyirthe safety, security and efficiency of
waterways, vessels and their cargo and ensuringoemwental protection. In this context, it (s
likely that VTM would comprise VTS as a central qoanent and would include other activities such
as AIS, LRIT, enforcement of laws and treaties, aedrch and rescue (SAR). A pictorial
representation of the concept is:

AIS SAR LRIT VTS AtoN  Other

E-nav: Harmonisation of the means for collectingiriisiting
and presenting information related to maritime tsafecurity,
efficiency and environmental protection

It is envisaged that development of this concepli Wé considered in detail at IALA and
incorporated into the work programme with a viewd&veloping proposals that will form the bag
of consultation with IMO and other interested bat

S

Fig. 1.2: Potential Future Developments that impact VTS

The realities of modern shipping, with larger arebksl manoeuvrable ships, traffic
congestion in ports, hazardous cargoes and thentmitdor environmental damage,

15
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demand that sophisticated measures be taken toeehks. Establishing a Vessel Traffic
Service is a significant response to that demaidhen established, implemented and
operated within the context of international lawsnventions and maritime customs, and
with the co-operation of vessel operators, a VTS @antribute substantially to the safety
and efficiency of maritime traffic and protectiohtbe environment.

As a result of the improvements in efficiency, safand the reduction of potential

environmental pollution experienced by authoritissng a VTS, together with the rapid

developments in computer technology, the numbé&fessel Traffic Services has increased
considerably and there are now about 500 of thexséces operational. In some countries
VTS systems have been established in inland watitihsthe same overall objectives that
apply to the maritime VTS systems.

As Vessel Traffic Services have grown in numbeptighout the world, the operating
concepts have led to various categories of VTSudhieg coastal, port or harbour, and
river services. A coastal VTS is a service proglide assist the safe and expeditious
passage of shipping through coastal waters, p&atlguwhere there is a high density of
maritime traffic or an area of environmental seugit or through difficult navigation
conditions. Similarly, a port, estuarial or riv€lTS is a service provided to assist the
navigation of shipping when entering or leavingtp@nd harbours or when sailing along
rivers or through restricted waters.

0103 Bodies involved with VTS

IALA attaches great importance to its associatioth wther maritime consultative bodies
that participate in the work of the VTS Committeed ehave played a key role in the
development of guidance and the contents of thidigation. These consultative bodies
include the following international organizations:

International Maritime Pilots Association (IMPA),
International Harbour Masters Association (IHMA)
International Federation of Shipmasters’ AssocraiiFSMA)
International Association of Ports and HarboursRiH# and
The Nautical Institute.

0104 IALA Publications

IALA has established a hierarchy of documents thptiblishes as indicated in the table
below. Detailed policy guidance and advice is faiad in IALA Recommendations.

16
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It is not intended that a similar level of detag¢ provided in this manual when such
information is available elsewhere, as referenodtie text below.

IALA Recommendations These documents represent the highest level ofAlAlocumentation
(equivalent to a ‘standard’ in an intergovernmenpotaanization). Recommendations provide directjon
to IALA members on uniform procedures and procesias will facilitate IALA objectives. IALA
recommendations contain information on how memishsuld plan, operate and manage Aids|to
Navigation. Recommendations may reference releva@tnational Standards and IALA Guidelines.

IALA Guidelines These documents provide detailed information oragpect of a specific subjecf,
indicating options, best practices and suggestionsimplementation. IALA Guidelines relate tp
planning, operating and managing Aids to Navigation

IALA Manuals These documents provide an overall view of a langigiect area. Whilst aimed at
introducing a subject to a widely varied readershgference is also made to IALA Guidelines ahd
IALA Recommendations, as well as other relatedrir@®onal documents, as an indicator of further
study.

Fig. 1.3: Hierarchy of IALA Publications
0105 Definitions and Abbreviations

A list of definitions and a glossary of abbreviasoof the terms commonly used in
connection with VTS are respectively at Annexes4 B to this chapter.

17
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ANNEXA: DEFINITIONS

Accident

Accredited Training
Institute

Accredited training
programme

Aid to Navigation

Allied Services

Automatic
Identification
System (AIS)

Competence

An unintended event resulting either in fatalityjury, ship loss or
damage, property loss or damage, or environmeataade.

An establishment approved by a competent authiaritithe purposes
of training VTS Operators, VTS Supervisors and/an-te-Job
Training Instructors and is in possession of advélertificate of
Accreditation.

A course of study comprising basic or advancenramihg at an
Accredited Training Institute and “on-the-job” tnéng carried out
at the appropriate VTS Centre.

Any device or system, external to a vessel, whsgbrovided to help
a mariner determine position and course, to wardaofgers or of
obstructions, or to give advice about the locatmfna best or
preferred route.

Allied Services are services actively involvedhe safe and efficient
passage of the vessel through the VTS area.

A broadcast transponder system, operating in thdé= \Araritime
mobile band.

The ability to perform defined tasks or duties effeely

Competent Authority The authority made responsible, in whole or in ,pdny the

Exclusion Zone

Hazardous Cargoes

Instruction(s)
(as to a vessel’s
navigation or
movements)

18

Government for the safety, including environmergafety, and
efficiency of vessel traffic and the protectiontbé environment in
the area.

A geographical area, within which all other vess#lsuld remain
clear unless authorised. The size and shape @fré@emay vary
depending on the risks involved.

Hazardous Cargoes include:
e Goods classified in the IMDG Code
e Qils, noxious and harmful substances defined in 2GR
» Radioactive materials listed in the INF Code.

When a VTS is authorized to issue instructions égsels, these
instructions should be result-oriented only. Théaidls of execution,
such as course to be steered or engine manoewuviss éxecuted
should be left to the discretion of the master itwt wn board the
vessel.
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On-the-job training
(0JT)

Place of Refuge

Refresher Training

Revalidation
Training

Ship Domain

Ship Safety Zone

Stakeholder(s)

Updating/Refresher
Training

Vessel Traffic
Management
Vessel Traffic

Service

VTS authority

Training and familiarisation provided at the VTSn@re at which
the person will be employed. It includes trainmgthe particular
services provided by the VTS, the facilities andipment used,
the local geography and appropriate port regulatioand
procedures.

A place where a ship in need of assistance canaetien to enable
it to stabilize its condition and reduce hazardadwigation, and to
protect human life and the environment. (IMO Resotu
A.949(23).

See Updating/Refresher Training.

Training required by the Competent and/or VTS Autigan order
to revalidate a VTS Operator Certificate. The qeriof
revalidation training is determined by the Competmmd/or VTS
Authority.

An operational zone around, above or below a veggkin which
an incursion by another fixed or moving objectaaother domain,
may trigger reactions or processes. (see 0605)

A zone around a vessel within which all other vesshould
remain clear unless authorised. (see 0605)

Any individual, group, or organization able to affebe affected by,
or believe it might be affected by a decision divay. The decision-
maker(s) is a stakeholder.

Training required by the Competent and/or VTS Autigan order

to ensure that the level of competence is maintbapporopriate to
the service type(s) provided by the particular \€E®&tre when, for
example, there has been a break in service, neipraguat installed
or new operating procedures have been introduced.

Vessel Traffic Management is the co-ordination exchange of data
about global maritime activities. It may incorper®& TS and include
information from other maritime agencies.

A service implemented by a Competent Authority, iglesd to

improve the safety and efficiency of vessel traffied to protect the
environment. The service should have the capaldiinteract with

the traffic and respond to traffic situations depahg in the VTS
area.

The authority with responsibility for the managemeperation and

co-ordination of the VTS, interaction with partiating vessels, and
the safe and effective provision of the service.

19
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VTS area

VTS centre

VTS Certification
Log

VTS Manager

VTS Operator

VTS Operator
Course Certificate

VTS Operator
Certificate

VTS Personnel

VTSO Position

VTS Sailing Plan
(VTS Route Plan)

VTS services

20

The delineated, formally declared service areadhefUTS. A VTS
area may be subdivided in sub-areas or sectors.

The centre from which the VTS is operated. Eadhasea of the
VTS may have its own sub-centre.

A record of VTS related certificates and endorsasiewarded to
VTS personnel by the Competent and/or VTS AuthoritYhe
record may, for example, be in the form of a logbaw the
certificates themselves may be kept separately.

Some VTS organisations may require the appointmanta
manager to administer and interface with regional pmrt
management authorities. In such circumstances #reager should
possess managerial qualifications to the satisfactof the
Competent Authority.

An appropriately qualified person carrying out VoBerations on
behalf of a VTS authority. (VTSO)

A certificate awarded upon successful completionthe IALA
Model Course V103/1 VTS Operator training at anrediced VTS
training institute.  This course certificate alonge not an
authorisation to operate as a VTSO.

A VTS certificate of competence awarded by the Ceimmt
Authority after the candidate VTSO has successfatiynpleted
both the V103/1 training and OJT at the specificSv@entre where
the VTSO is employed, as well as meeting any siecif
requirements of the Competent Authority.

Persons trained in VTS operations, holding the @mpate
gualifications required by a Competent Authoritydaacting as
VTS Operator, VTS Supervisor and OJT InstructoraavVTS
centre. VTS personnel may also include VTS Maragand
Technical Support personnel. These latter perdaimaild ideally
hold qualifications appropriate to the duties parfed.

The place in a VTS Centre from which a VTSO caraas his/her
duties.

A plan that is mutually agreed between a VTS Authand the
master of a vessel concerning the movement of éssel in a VTS
area.

VTS should at least comprise arformation serviceand may also
include others, such asavigational assistance serviag a traffic
organization servicepr both of these services, defined in Resolution
A.857(20), as follows:
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VTS Supervisor

VTS Supervisor
Course Certificate

VTS traffic image

 An information service is a service to ensure thasential
information becomes available in time for on-boaavigational
decision-making.

* A navigational assistance service is a servicestisbon-board
navigational decision-making and to monitor iteef$.

A traffic organization service is a service to et the
development of dangerous maritime traffic situaticemd to
provide for the safe and efficient movement of eessaffic
within the VTS area.

An appropriately qualified VTSO carrying out supsory duties in a
VTS Centre on behalf of a VTS authority.

A certificate awarded upon successful completionthef IALA
Model Course V-103/2 VTS Supervisor training at aotredited
VTS training institute. The course certificate redois not an
authorisation to operate as a VTS Supervisor.

A VTS traffic image is the surface picture of vdssand their
movements in a VTS area.
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ANNEX B:

AIS

AISM

(see IALA)
ALRP
ARPA
ARTA
AtoN

CAS

CBA
CCTV
COLREGS
COG

CPA

DCPA
DGNSS
DGPS
DP

DR
DSC

EC
ECDIS
ECS
EDI
EEZ
EMPA
ENC
EPIRB
EPTO
ETA
ETD
EU

FSA

GLONASS
GLOSS
GMDSS
GPS

HAZMAT
HMI

HNS
HSC

22

GLOSSARY OF ABBREVIATIONS

Automatic Identification System

Association Internationale de Signalisation MardirTitle of IALA in
the French language)

As low as reasonably practical

Automatic Radar Plotting Aid

Automatic Radar Tracking Aid

Aid(s) to Navigation

Collision Avoidance System

Cost benefit analysis

Closed circuit television

International Regulations for Preventing Collisi@sSea
Course over the ground

Closest point of approach

Distance to closest point of approach

Differential Global Navigation Satellite System

Differential Global Positioning System

Dynamic Positioning (A vessel control system fogqse positioning)
Dead Reckoning

Digital Selective Calling

European Community

Electronic Chart Display and Information System
Electronic chart system

Electronic data interchange

Exclusive Economic Zone (Defined in UNCLOS)
European Maritime Pilots’ Association
Electronic Navigation Chart

Emergency Position Indicating Radio Beacon
European Permanent Traffic Observatory
Estimated time of arrival

Estimated time of departure

European Union

Formal Safety Assessment

Global Navigation Satellite System

Global Sea Level Observing System

Global Maritime Distress and Safety System
Global Positioning System

Hazardous Material
Human-Machine Interface
Hazardous and Noxious Substances
High Speed Craft
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IACS
IALA
(see AISM)
IAMSAR
IAPH

ID
IELTS
IFSMA
IHMA
IHO

ILO

ILS
IMDG
IMO
IMPA
IMSO
INMARSAT
INF

INS

INS

I0OC

ISM

ISO
ISPS
ITU
ITU-R

LRIT
MARPOL

MAS
MEDEVAC
MEPC
MMSI
MRCC
MSC
MTBF
MTTR

NAS
NAVGUIDE
NUC

OoJT
OJTI
OPRC

International Association of Classification Socssti

International Association for Marine Aids to Nauiigam and Lighthouse
Authorities

International Aeronautical and Marine Search anscRe Manual
International Association of Ports and Harbours

Identification

International English language testing system

International Federation of Shipmasters’ Associatio

International Harbour Masters’ Association
International Hydrographic Organisation
International Labour Organisation

Integrated logistics support

International Maritime Dangerous Goods Code
International Maritime Organization
International Maritime Pilots’ Association
International Mobile Satellite Organisation
International Maritime Satellite Organisation
Irradiated Nuclear Fuel on board Ships Code
Integrated Navigation System

Information Service

Intergovernmental Oceanographic Commission
International Safety Management Code
International Standards Organisation
International Ship and Port Facility Security Code
International Telecommunications Union
International Telecommunications Union -
Bureau

Radiocomimations

Long Range ldentification and Tracking

Regulations and provisions of the International ¥&mion for the
Prevention of Pollution from Ships 1973/1978

Maritime assistance service

Medical evacuation

Marine Environment Protection Committee (Commit&&dVO)
Maritime Mobile Service Identity (humber)

Maritime Rescue Co-ordination Centre

Maritime Safety Committee (Standing Committee ofaM

Mean time between failures (in hours)

Mean time to repair (in hours)

Navigational Assistance Service
IALA Aids to Navigation Guide
Not Under Command (see Colregs)

On-the-job training

On-the-job training Instructor
International Convention on Oil Pollution Preparesty Response and
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Co-operation (OPRC),1990

PIANC Permanent International Association of Navigatiam@resses
PLA Prior learning assessment

PLAR Prior learning assessment and recognition

PSSA Particularly Sensitive Sea Area

RACON Radar response Beacon

RCC Rescue co-ordination centre

RCDS Raster chart display system

RDF Radio Direction Finder

RIS River Information Service

RNC Raster navigation chart

ROT Rate of turn

RSO Recognized Security Organisation (ISPS Code)

RTI Radar traffic image

RTT Real time tracking

SAR Search and Rescue

SART Search and Rescue transponder

SMCP Standard Marine Communication Phrases

SOG Speed over the ground

SOLAS Convention on the Safety of Life at Sea

SPA Special Protection Area

SRS Ship reporting system

STCW Standards of Training, Certification & Watchkeepfng Seafarers
STDMA or Self-organising time division multiple access
SOTDMA

TCPA Time to Closest Point of Approach

TOS Traffic Organisation Service

TSS Traffic Separation Scheme (Colregs Rule 10 and RA®lication 927)
UKC Under keel clearance

UNCLOS United Nations Convention on the Law of the Sea
uTC Universal Time Co-ordinated

VDR Voyage Data Recorder

VDU Visual display unit

VHF Very High Frequency (radio in the 30-300 MHz band)
VTM Vessel Traffic Management

VTMIS Vessel Traffic Management and Information Service
VTS Vessel Traffic Services

VTSO Vessel Traffic Services Operator

WMO World Meteorological Organization
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VTS in support of tourism. RMS Queen Mary 2 on passage of Synnylvsfjorden, Norway

VTS in support of commerce. Kwai Tsing Container Terminal, Hong Kong SAR
Some 70 container vessels enter and leave Hong Kong daily, accounting for some 20 million container movements annually
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VTS in Action: Watchkeeping at the Channel Navigation Information Service, Dover, England

VTS in Action: Another safe departure; a vessel makes an early morning sailing from the River Thames, London.
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CHAPTER 2: LEGAL FRAMEWORK

0201 Introduction
The successful organisation and provision of Vedsaffic Services generates a self-
evident need for international agreement as to BNvping from various flag-states can
successfully and harmoniously interact. At the séame, there is a concomitant need for
domestic national law to reflect universally aceebbbjectives in relation to the ports that
such shipping uses.

Thus there is the need to have a clear and unamimsgroute from the global concept,
characterized by IMO dSafer Ships, Cleaner Seaseen as the strategic imperative and
internationally agreed as a good thing, to thellbgalaw requirements that might govern
the actions of a single VTS Operator in a smalhlgort. Generally, the mariner wishes to
be part of a regime where for regulatory and pracadpurposes all ports ‘look-the-same’
and where they feel comfortable; the only princigiffierence between ports being that of

geography.

It is the purpose of this chapter to demonstrate lithk between internationally agreed
conventions and the successful provision of vesa#fic services at local level that have
the potential to be part of the delivery of theetakystem envisaged.

0202 The United Nations and International Law
The General Assembly of the United Nations declafred period 1990-1999 to be the
United Nations Decade of International Law. Thenmairposes werénter alia:

» To promote acceptance of, and respect for the iptescof international law;

» To promote means and methods for the peacefuleswdtit of disputes
between States, including resort to, and full resfar the International Court
of Justice;

* To encourage the progressive development of intiema law and its
codification.

* To encourage the dissemination of international law
Several major developments in international lawehagcurred under the auspices of the
United Nations. These range from the developmetiie 1970-80s of the Law of the Sea
to, more recently, the negotiation and adoptioseMeral key international treaties in such
areas as international environmental law, inteomati economic law, the legal measures to
counter international terrorism, and the creatibmew international organizations and
entities.
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0203 United Nations Convention On The Law Of The $e

The United Nations Convention on the Law of the 8#HCLOS) was adopted in 1982.
UNCLOS lays down a comprehensive regime of law amtkr in the world's oceans and
seas; establishing rules governing all uses obteans and their resources. It embodies in
one instrument traditional rules for the uses & titeans and introduces new legal
concepts and addresses new concerns. As a ramstat States can now claim jurisdiction
over internal waters, territorial seas, contigu@ammes, archipelagic waters, exclusive
economic zones (EEZs) and the continental shetiwéver, the extent of the jurisdiction
that can be claimed is different for each of théens seas and zones. When a VTS is
being considered, care should be taken to estatiestextent of jurisdiction that can be
applied to the VTS area and its sub-areas or sectwmting that participation is not
mandatory outside of territorial waters.

With regard to the authority that may be given 15, a State retains the right to control
its internal waters and all vessels that are stitbgethe jurisdiction of the State. Therefore,
the authority to establish and operate vesselidraérvices in this region is clearly
established, including the right to mandate paréiton in a VTS scheme and to exercise
control over a vessel's movements. Within terrgtowaters, a coastal state may exercise
its authority subject to the right of innocent @ags Beyond territorial waters, a state’s
authority with regard to VTS is substantially reddc

In straits used for international navigation, a VA&hority cannot restrict or impede the
innocent passage of vessels. In these instanctate@ should endeavour to enter into
agreements with neighbouring states, or other mmitnations, to agree standards of
conduct for vessels operating in these waters.s@ B&andards may include provisions for
voluntary participation in a VTS.

The full text of UNCLOS is available at www.un.dbg/pts/los/convention.htm

TheDivision for Ocean Affairs and the Law of the Sea (DOALOS) of the Office of
Legal Affairs of the United Nations serves as therstariat of the Convention on the Law

of the Sea and provides information, advice andstasxe to States with a view to
providing a better understanding of the Convenéind the related Agreements, their wider
acceptance, uniform and consistent application affdctive implementation. The

Division monitors all developments relating to t6@envention, the law of the sea and
ocean affairs, and reports annually to the Geessgémbly of the United Nations.

Although the International Maritime OrganizatioM() is explicitly mentioned in only
one of the articles of UNCLOS (article 2 of Annexll), several provisions in the
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Convention refer to the "competent internationajamization” to adopt international
shipping rules and standards in matters concermmagitime safety, efficiency of
navigation and the prevention of marine pollutioon vessels and by dumping. In such
cases, the expression "competent internationahargaon”, when used in the singular in
UNCLOS, applies exclusively to IMO, bearing in miitsl global mandate as a specialized
agency of the United Nations.

0204 International Maritime Organization

The IMO was established as an UN agency by Corwenti 1958. Several important
international conventions had already been devdlopacluding the International
Convention for the Safety of Life at Sea (1948% tnternational Convention for the
Prevention of Pollution of the Sea by Oil (19544 areaties dealing with load lines and the
prevention of collisions at sea. The IMO was maegponsible for ensuring that these
conventions were kept up-to-date and given the ¢dsleveloping new conventions when
the need arose.

The creation of IMO coincided with a period of grehange in world shipping and the
Organization was kept busy from the start develppiaw conventions and ensuring that
existing instruments kept pace with changes inghgtechnology. It is now responsible
for more than 40 international conventions and egents and numerous protocols.

0205 IMO - Mandate
IMO has a global mandate for, and has focused ctssites on the adoption and
implementation of international rules and standéodshe safety of navigation, prevention
of pollution of the marine environment from ves§etsxd maritime security.  Also, it
intensified its treaty-making activity aimed at ensg that prompt and adequate
compensation is paid to victims of maritime accidenThe wide acceptance and
uncontested legitimacy of IM®universal mandate is evidenced by the followingda

* More than 160 sovereign States are Members of IMO;

* All Members may participate at meetings of IMO hexdin charge of the
elaboration and adoption of recommendations coimigisafety and anti-
pollution rules and standards. These rules andlatds are normally adopted
by consensus; and

* All States, irrespective of whether or not they Btembers of IMO or the
United Nations, are invited to participate at IM@nterences for the
adoption of new IMO conventions.

At present, between 125 and 150 States (dependirigeotreaty) have become Parties to
the main IMO conventions. Since the general degrfeacceptance of these shipping
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conventions is mainly related to their implememtatby flag States, it is of paramount
importance to note that States that are Partiisege Conventions represent more than 90
per cent of the world's merchant fleet.

Adoption of new treaties, and amendments to exstimes, have been guided by
adherence to the philosophy that rules and staadsinduld be developed in order to
prevent accidents at sea, and not in responseito. tAccordingly, operational policies are
constantly under review in order to ensure thap@hpg activities conform to the highest
possible safety and anti-pollution preventativeutations. The IMO attaches the highest
priority to the proper implementation of its numasorules and standards that are
contained in the treaties and focuses its efforsnisure that flag and port States and ship-
owners develop their capacities and fully exerirtresponsibilities.

0206 IMO Conventions

The majority of conventions adopted under the aespiof IMO or for which the
Organization is otherwise responsible fall intoethmain categories. The first group is
concerned withmaritime safety; the second with therevention of marine pollution;

and the third witHiability and compensation, especially in relation to damage caused by
pollution. Outside these major groupings are almemof other conventions dealing with
facilitation, tonnage measurement, unlawful actsresg shipping and salvage.

0207 IMO Conventions relevant to VTS

The principal Conventions that have applicabilibythe establishment, organization and
conduct of VTS operations, and the training andifazation of VTS personnel are set out
in Fig. 2.1 overleaf.

0208 SOLAS

Vessel Traffic Services were not specifically re¢erto in the International Convention for
the Safety of Life at Sea (SOLASL974, but in June 1997 IMO's Maritime Safety
Committee adopted a new regulation to Chapter \fef§af Navigation), which set out
when VTS can be implemented. A revised chapter adigpted in December 2000, and
entered into force on 1 July 2002. Regulation ¥X59¢l traffic services, states:

1. Vessel traffic services (VTS) contribute to safetlylife at sea, safety and
efficiency of navigation and protection of the mmarienvironment, adjacent
shore areas, work sites and offshore installatioms possible adverse effects
of maritime traffic.

2. Contracting Governments undertake to arrange feretablishment of VTS
where, in their opinion, the volume of traffic tvetdegree of risk justifies such
services.
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Instrument Entry into Force
International Convention for the Safety of Life |at
Sea, 1974 (SOLAS) May 1980
Protocol 1978 May 1981
Protocol 1988 February 2000
Chapter XI  ISPS Code June 2004
Convention on the International Regulations for July 1977
Preventing Collisions at Sea, 1972. (Amended 1981, 1987, 1989, 1993
and by resolution A.910(22) of
November 2001.
International Convention on Seafarers’ Training,
Certification and Watchkeeping, 1978 (STCW, April 1984
Amendment 1995 February 1997
International Convention on Maritime Search
and Rescue (SAR), 1979 June 1985
Revised by MSC.70(69) January 2000
Convention on the International Maritime July 1979
Satellite Organization, 1975/76 (IMSO) (Amended 1985 & 1989)
International Convention for the Prevention of
Pollution from Ships, 1973 and amended 1978 ( October 1983
MARPOL 73/78)
International Convention for Control and Adopted 2004; enters into force 12
Management of Ballast Water and Sediments| months after ratification by 30
states.
International Convention on Oil Pollution
Preparedness, Response and Co-operation May 1995
(OPRC), 1990 Not yet in force (2004)

HNS Protocol 2000

Fig. 2.1: IMO Conventions that have relevance to VTS

3. Contracting Governments planning and implenmgn¥ TS shall, wherever

possible, follow the guidelines developed by thgadization. The use of VTS may
only be made mandatory in sea areas within thedeal seas of a coastal State.

4. Contracting Governments shall endeavour tarsethe participation in, and
compliance with, the provisions of vessel traffernsces by ships entitled to fly
their flag.

5. Nothing in this regulation or the guidelireetopted by the Organization shall
prejudice the rights and duties of Governments uindernational law or the legal

regimes of straits used for international navigatgod archipelagic sea lanes.

0209 Safety of Navigation & Maritime Security

The General Assembly of the United Nations invii@dsolution 58/240, December 2003),
the IMO to strengthen its functions with regardptwrt State control in relation to safety
and pollution standards as well as maritime secuggulations. A new, comprehensive
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security regime for international shipping enteretb force in July 2004 following the
adoption by the Conference of a series of meadoretrengthen maritime security and
prevent and suppress acts of terrorism againspstgpThe Conference adopted a number
of amendments to the 1974 Safety of Life at Seav€aiion (SOLAS), the most far-
reaching of which establishes the new Internati@tap and Port Facility Security Code
(ISPS Code).

0210 Places of Refuge and Maritime Assistance Sergs

The General Assembly of the United Nations welcor{RResolution 58/240, December
2003), the work of the International Maritime Orgaation in developing guidelines on

places of refuge and maritime assistance servioesHhips in need of assistance and
encourages States to draw up plans and to estaptstedures to implement those
guidelines for ships in waters under their juriidic. In the aftermath of a number of
tanker incidents which had taken place since 1988, Maritime Safety Committee

decided to consider the issue of places of refugénign from the navigational safety

viewpoint and commissioned the drafting of guidetin

1. Actions that a master of a ship should takerwim need of a place of refuge
(including actions on board and actions requiredaeking assistance from other
ships in the vicinity, salvage operators, flag &ttd coastal States).

2. The evaluation of risks, including the methiody involved, associated with
the provision of places of refuge and relevant afi@ns in both a general and a
case by case basis; and

3. Actions that are expected of coastal Stategshi® identification, designation
and provision of such suitable places together ath relevant facilities.

These principles are set out in IMO Resolutions48(23) and A.950(23).

0211 Standards for Training Certification and Watchkeeping (STCW)

IMO has the authority to vet the training, examimatand certification procedures of
Contracting Parties to the International ConventanStandards of Training, Certification
and Watchkeeping for Seafarers (STCW), 1978. Tinjgortant change made in the 1995
amendments to the Convention entered into forc& &ebruary 1997. Governments will
be required to provide information to IMO's MarignBafety Committee for it to judge
whether the country concerned meets the requirenoérthe Convention.

Noting that STCW 1995 conference called for theettlgwment, to common standards of
those established for mariners, of the training egrdification of maritime pilots and VTS
personnel, it is to be expected that at some futlate IMO authority may similarly be
extended. However, it should be further noted gaatly in response to STCW 1995 and
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partly in response to demands from its membersAipA developed a training regime (V-
103) for VTS personnel to match the format and irequents of those established for
mariners in STCW 1995. This training regime wagraved by IMO at MSC Circ 952.

0212 Marine Pollution - Particularly Sensitive Sedreas (PSSA)

A Particularly Sensitive Sea Area (PSSA) is an din@h needs special protection through
action by IMO because of its significance for retiagd ecological or socio-economic or
scientific reasons and which may be vulnerable amage by international maritime
activities. The MARPOL Convention also defines agrtsea areas as "special areas" in
which, for technical reasons relating to their awegaphical and ecological condition and
to their sea traffic, the adoption of special maadamethods for the prevention of sea
pollution is required. Under the Convention, thepecial areas are provided with a higher
level of protection than other areas of the sea. driteria for the identification of PSSAs
and the criteria for the designation of speciaharare not mutually exclusive.

In many cases a PSSA may be identified within actapérea and vice versa. When an
area is approved as a PSSA, specific measures eamsdd to control the maritime
activities in that area, such as routeing measustast application of MARPOL discharge
and equipment requirements for ships, such asaoKkers; and the installation of Vessel
Traffic Services (VTS).

The IMO has designated the following PSSAs:
* The Great Barrier Reef, Australia;

* The Sabana-Camaguey Archipelago in Cuba,;

* Malpelo Island (Colombia);

* The Florida Keys (United States);

* The Wadden Sea, Denmark, Germany and the Nethsrland
» Paracas National Reserve, Peru;

* Western European Waters;

* Torres Strait;

e Canary Isles;

« Baltic Sea (except Russian waters), and

» Galapagos Archipelago.

The RAMSAR Convention has established further emrirental protection measures that
affect the use of coastal and estuarial watere (884)

0213 Regional Undertakings — European Community
The European Parliament has established (Dire@®@2/59/EC dated 27 June 2002) a
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vessel traffic monitoring and information systerorag the coasts of Member States. The
purpose of the Directive is to establish within 8ea areas subject to the jurisdiction of
Member States of the European Community a vesa#ictrmonitoring and information
system to enhance the safety and efficiency oftmeitraffic. Additionally the Directive
seeks to improve the response by authorities tadents, accidents or potentially
dangerous situations at sea, including search esclie operations, and contributing to a
better prevention and detection of pollution bypshiMember States shall monitor and take
all necessary and appropriate measures to ensair¢hth masters, operators or agents of
ships, as well as shippers or owners of dangeroymluting cargoes carried on board
such ships, comply with the requirements set otiiénDirective.

The Directive imposes responsibilities on Membeateédt for the arrangements for, and
conduct of the system and, generally, on most carialeshipping, regardless of flag
state, whose passage passes through the sea areasned. It imposes mandatory
participation requirement on shipping and complkeandgth the VTS procedures whilst
within the territorial seas of Member States.

(Note: Member States of the European CommunityAaistria, Belgium, Bulgaria, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Gegn@reece, Hungary, Ireland, ltaly, Latvia,
Lithuania, Luxemburg, Malta, Netherlands, Portugaland, Romania, Slovak Republic, Slovenia,
Spain, Sweden and United Kingdom. The Directiveliap also to Norway and Iceland)

0214 Enforcement

The enforcement of IMO conventions depends uponGbeernments of Member States.
Contracting Governments enforce the provisionsMi® Iconventions as far as their own
ships are concerned and also set the penaltiesnfangements, where these are
applicable. They may also have certain limited @®mn respect of the ships of other
Governments.

In some conventions, certificates are requiredetadaried on board ship to show that they
have been inspected and have met the requiredastlmdThese certificates are normally
accepted as proof by authorities from other Stiduaisthe vessel concerned has reached the
required standard.

Should an offence occur within the jurisdictionasfother State, however, that State can
either cause proceedings to be taken in accordaitbats own law or give details of the

offence to the flag State so that the latter c&e &ppropriate action. Under the terms of
the 1969 Convention Relating to Intervention on High Seas, Contracting States are
empowered to act against ships of other counthiashave been involved in an accident or
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have been damaged on the high seas if there iava gisk of oil pollution occurring as a
result. The way in which these powers may be asedery carefully defined, and in most
conventions the flag State is primarily responsiioleenforcing conventions as far as its
own ships and their personnel are concerned. ™® has no powers to enforce
conventions save for its powers in connection BITICW (see 0211)

0215 National Legislation

Contracting States to international conventionssangereign states that undertake, as part
of the accession and ratification process to eashvention or protocol, to enact
appropriate national legislation to give effecthe provisions that have been agreed. Such
enactments will, where appropriate, include pransifor enforcement and sanctions for
infringements.

Whilst it is for governments to determine how b&stenact international agreements
within the framework of national legislation, it evident that some broad similarities
emerge in the way that states undertake this redpbty. Most governments find it
necessary in the maritime context to rely on twoalrbodies of primary legislation; one
concerned with its flag shipping, the other withgeographical jurisdictions. These can be
summarized as:

* Marine, or Shipping, or Merchant Shipping Laws @t# and

* Harbour, or Port, or Docks Laws or Acts

With regard to the second category, which is nolyrafl a national character with uniform
applicability to all port undertakings, it may becampanied by local legislation that has
applicability only to the port to which it refers.

Some typical examples of national legislation immection with VTS are given at Annex
A to this chapter. The table provides a synopsisashe of the various methods used by
states to implement international obligations.

0216 Port State Control

Under the provisions of the IMO Conventions (Fifj)2he government of a flag state is
responsible for promulgating laws and regulatiangjit’e the applicable conventions full
and complete effect that a ship is fit for senaecel the seafarers qualified for their duties.
In some cases it is difficult for the Flag State éwercise the necessary degree of
continuous control over their flag ships, becaus®y tmay not frequently visit the flag
state. This can be partly overcome by the derogaif these tasks to the Port State that
the ships visit. Port State Control proceduresehéeen established by IMO and
promulgated in Resolution A.787(19), as amendeRdsolution A882(21).

35



IALA VTS MANUAL (2008) Chapter 2: Legal Framework

ANNEX A:  SOME NATIONAL LEGISLATIVE MEASURES

1 Australia

The Australian Government shares responsibility rigulating shipping and providing
marine aids to navigation with Australia’'s six 8tabovernments and the Northern
Territory Government. The Australian Governmenteisponsible for safety regulation of
trading vessels on interstate or international gega the State/Northern Territory
Governments are responsible for regulating tradihgps on intrastate voyages, fishing
vessels, pleasure craft and inland waterways \&essdlhe Australian Government is
responsible for aids to navigation for large shgpgaged in ocean navigation and the
State/Northern Territory Governments are respoesibr aids to navigation required
specifically for fishing vessels and recreationalfitand covering entry to ports, rivers and
approach channels. The State/Northern Territorye@oments also are responsible for
regulation of ports and several State Governmepgsabe VTS systems to manage vessel
traffic around their major trading ports. The Naatign Act 1912 regulates ship safety and
implements the major international maritime coni@® on ship safety, while the
Lighthouses Act 1911 regulates the establishmeditramintenance of the national marine
aids to navigation network, for which the Australi@overnment is responsible.

The Australian Government and the Queensland SEateernment share a particular
interest in ship safety and pollution preventiorthe World Heritage listed Great Barrier
Reef, off the Queensland coast, and Torres Stth#, international shipping strait
separating the northern tip of Australia (Queerdlamd Papua New Guinea. In 1996, the
IMO approved the establishment of a mandatory glejporting system, REEFREP,
covering the inner shipping route through the Geatier Reef and the Torres Strait, to
improve navigational safety in the region. The&mRarrier Reef and the Torres Strait are
designated as Particularly Sensitive Sea Areas APS&ee 0404). REEFREP, a
mandatory ship reporting system, derives its aiutthdrom the Navigation Act 1912
(Marine Orders Part 56, REEFREP) in relation toegahsafety of navigation powers and
relevant regulations under the International Cotiverfor Safety of Life at Sea (SOLAS).
REEFREP is operated under a joint Australian Gawemt and Queensland State
Government arrangement whereby the Australian MagitSafety Authority (AMSA),
which is the Australian Government's ship safegyusory authority, and Maritime Safety
Queensland, the Queensland State Government'ssafepy statutory authority, jointly
manage the REEFREP facilityy REEFCENTRE, locatedthe port of Hay Point,
Queensland. In 2004 the IMO endorsed its designas a Coastal VTS.
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2 Canada (Canada Shipping Act, 1989) The Canada Shipping Act (CSA) is
Canada's major legislation on maritime affairs.igidally formatted along the lines of the
British Merchant Shipping Act, it has, since itsnception, undergone a number of
amendments. Before 1989, the CSA had no speadificigion for the establishment or
operation of VTS, nor did it contain any requirensei®o be met by ships in these respects.
When VTS systems were introduced for Canadian watering the 1960s and 1970s, the
establishing authority was indirectly based on aremdment to the CSA dealing with
aspects of pollution. It was subsequently decitiesvever that such authority was
insufficient for the intended legal mandate for @dian VTS.

A specific provision was therefore included in t&&A, 1989.  Specifically,
sections 562.15 - 562.2 of Part IX of the CSA, 1988vides the authority for VTS in
Canada including the establishment of VTS zoneslaadievelopment of regulations to be
followed by ships when within and approaching seehes. There is also provision for the
Coastguard to direct the movement of ships undecied conditions, as well as
empowering the Commissioner of the Coastguard tabksh the qualifications and
training of VTS operators (called Marine Traffic greators).

3 France
Maritime Ports Code

Art L323-11Inside a maritime port, fairways and access cHapashipmaster
.................. who has not complied with osdgiven, whatever the means used, by the
Harbour Master or his Assistant with regard torttevement of his vessel, is liable to a fine
of the amount.............

Art R311.3The Harbour Masters jurisdiction extends to accessinels and
fairways when safety matters are concerned.

Art R311-6Harbour Masters and their Assistants are resplerfsibthe control and
supervision of navigation lights, signals and beacm port waters and access channels by
day and by night.

Art R311-7Harbour Masters regulate vessel entry to and tleparom ports and
harbours and direct all maritime traffic movements.

Port Ent

Masters of ships wishing to enter a port shouldvigk® the Harbour Masters office, 24

hours in advance or at the latest when leavingtheious port when the journey is shorter
than 24 hours, their ETA at the roadstead or attbering buoy. The Harbour Master may
deny port access to vessels which may constitdnger to the port. No vessel may enter
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a port or move within the port unless authorisedh®sy Harbour Master. Authorised port
entry may be subject to previous survey by an aigbo surveyor.

4 Hong Kong

Shipping and Port Control Ordinance, Chapter 313 ofthe Laws of Hong Kongis the
principal legislative instrument for marine and tparontrol affairs in the Special
Administrative Region.

The requirement for vessels to participate in V3 Stipulated in subsidiary legislation; the
Shipping and Port Control Regulations. These @guis include the requirement for
vessels:
 To provide Pre-Arrival Notification not less thamt Zhours before the
intended entry into Hong Kong waters;

 To carry radio equipment that is capable of opegaton the HK VTS
working VHF channels;

» To report their arrival, departure and movementdamg Kong waters to the
Vessel Traffic Centre;

* To report any anomalies to the Vessel traffic Gantr

The Regulations empower the authorized officer e Wessel Traffic Centre to issue
directions to shipping under specified conditions.

5 ltaly

A national law (Law March 7, 2001, n. 51, artick) appoints the Ministry of
Infrastructure and Transportation responsible lier tnanaging of the VTS Centres and in
accordance with the Ministry of the Environment @he Protection of Territory gave the
right to finalized the acts to establish a VTS eyst

A Decree (Decreto Interministeriale 28 January 3@brects the Italian Coast Guard to be
the national VTS Authority, with responsibility féhe operational management of VTS in
Italy. More general key provisions of the marititn&ffic regulations are:

* Art.83 of the National Navigation Code provides ftire Ministry of
Infrastructure and Transport to limit or to forkitte traffic in given areas of
territorial waters for reasons of public order @avigation safety and, in
agreement with the Ministry of Environment and Botibn of Territory, for
reasons of the protection of the marine environment

* Art.256 of the decree of the President of the dtalRepublic, November 8,
1991, n. 435, delegates powers to the Ministry hef tnfrastructure and
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Transportation to establish and manage traffic rsgtjom schemes;

* Art.59 of the National Navigation Code provides fine Chief of each
maritime Coast Guard District to set ordinancesaoy safety aspect related
to navigation in his area of responsibility.

6 Japan

The Japan Coast Guard (JCG) was established in 4948 organization responsible for
peace and security at sea, ensuring maritime draéfety, rescuing ships and persons in
distress at sea, the prevention and assistanceantime disasters and protecting the
marine environment. Among these activities, ‘emgumaritime traffic safety’ is a highly
significant role and the JCG have established gatate VTS organizations to meet this
requirement.

In Japan, maritime traffic is regulated by threg@da The Law for Preventing Collisions at
Sea is based on the requirement of the InterndtiG@LREGS; The Maritime Traffic
Safety Law specifies special rules for certaina®eas where traffic is most congested; and
Port Regulations provide special rules for tras@dety in harbours.

7 Netherlands

The primary legislation stems from tlf#cheepvaartverkeersweahe national Shipping
Traffic Act of 1988 and its subsequent amendmeitisis is complemented and enhanced
by various Statute Orders and Ministerial Decrég¢docal level competent authorities are
empowered to, and required to establish HarbouraByee for each port or local area;
provisions for the regulation of VTS are includedhis legislation.

8 United Kingdom

Vessel Traffic Monitoring and Reporting Regulations2004 The national competent
authority for VTS, the Maritime and Coastguard Agen(MCA), regulates VTS by
statutory notice. These instructions, which aeelmited Kingdom implementation of the
European Parliament and Council Directive 2002/&9/Bre published also by the UK
Hydrographic Office and included in the VTS WorldiGe.

Harbours Act 1964 The Harbours Act 1964, Section 20, provides fobbar authorities

to establish "control of movement" orders for sewyrso far as is practicable, the safe and
uninterrupted movement of ships in their respechisebours and the approaches thereto.
A "control of movement" order may contain provisifam a number of matters including
the body or bodies by whom the scheme establisii¢deborder is to be administered (eg,
the relevant harbour's VTS service) and the pespatified (usually the harbour master)
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to give directions to ships within the harbour amithin its approaches to which the

scheme relates, for securing that they move ondpatified times and to or from specified

places, through specified areas, along specifietesoor through specified channels, and
SO on.

In addition to the Harbours Act, most UK ports haupplemental legislation specific to
the individual port authority. For example, thetRaf London Act, 1968, provides for the
making of "general directions” for navigation ofsgels in the Thames and also for the
harbour master to give "special directions” to apgcific vessels. Ports such as London,
therefore, have published General Directions fovition that require the mandatory
reporting of vessels to the ports VTS and for vissge be regulated in accordance with
directions given from the VTS. The "marine traffiontroller” in the Port of London
Authority Thames Navigation Service has the fulledated responsibility of the "harbour
master".

9 United States of America

Ports and Waterways Safety Act of 1972 (PWSA) This Act promotes the safety and
protection of the environmental quality of portgterfront areas and navigable waters of the
United States. This legislation expands Coast &jarsdiction over all vessels using the
ports of the United States and authorises the Caaatd to "..establish, operate and maintain
vessel traffic services and systems for ports,dwadand other waters subject to congested
vessel traffic".

Port Safety and Tank Vessel Safety Act of 1978This Act amends the PWSA and
provides the Coast Guard with a broader, more skterand explicitly stated authority.
The Act addresses improvements in the supervisiahcantrol over all types of vessels,
foreign and domestic, operating in the United Stai@vigable waters; and in the safety of
all tank vessels, foreign and domestic, which fpansand transfer oil or other hazardous
cargoes in US ports as well as improvements incth@rol and monitoring of vessels
operating in offshore waters near the United Statesstline; and vessel manning and
pilotage standards.The Act includes regulatory authority over areas previously
covered, such as patrticipation with neighbouringjong in co-ordinated vessel traffic
systems in boundary waters, lightering operatiamsoffshore areas and discouraging
activities such as tank washing and dumpings atnspeeparation for loading cargoes.

Oil Pollution Act of 1990 (OPA90) This Act amends the PWSA and imposes new
requirements on the operations of oil tankers enWited States, addresses shortcomings
in navigation safety in Prince William Sound, Alaskand enhances the authority of the
Coast Guard to regulate effectively the conductalbfvessels in the United States.
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Particularly,Section 4107 of the Act, widens the Coast Guandtbaaity so that they "...
may construct, operate, maintain, improve or exparebsel traffic services..."
Furthermore, the Act requires that participatio’VifS is mandatory for certain classes of
vessels for whom it had previously been voluntary.

Vessel Traffic Services Regulations (33 CFR Part 16 Subpart B) These regulations are
administered to facilitate the safe and efficigansit of vessel traffic within the navigable
waters of the VTS area or Co-operative Vessel itrdtanagement Systems (CVTMS) area
so as to reduce the potential for collisions, gdiugs and rammings and the loss of lives,
property and environmental harm associated withsethéncidents. They include
communication, vessel operation and navigatiomicésn requirements.

41



IALA VTS MANUAL (2008)

Chapter 2:

Legal Framework

TABLE 1 -

INSTRUMENTS AND REGULATORY GUIDANCE FOR VTS

EXAMPLES OF NATIONAL LEGISLATION, STATUTO RY

o8

Country Primary Legislation Secondary Guidance at Byelaws
Legislation/ National Level
Statutory
Instruments
Australia At National Level: (Applies to | Marine Orders Part 56 REEFGUIDE -  A| N/A at national level
REEFREP only) (Applies to REEFREP Shipmaster’s Guide td
only). Marine Orders are | the Torres Strait and the
Navigation Act 1912 subordinate legislation, Great Barrier Reef.
made under the
Australian  Maritime  Safety Navigation Act
Authority Act 1991
Regional Harbour Masters
At State Level : Queensland: in the State of Queenslan
Transport Operations Marine can direct shipping within
Safety Act 1994 (TOMSA Regulations under the port limits
1994). TOMSA Act 1994
Hong Kong | The Shipping and Port Control| Sub-legislation: The NA NA
SAR, China | Ordinance, Chapter 313 of the| Shipping and Port Control
Laws of Hong Kong SAR. Regulations
(Chapter 313A of the
Laws of Kong Kong SAR)
Italy Law (7 March 2001, Number | Inter-Ministry Decree (28 | Coast Guard Directive | Local Coast Guard VTS
51, art 5) January 2004) 001, National Procedures —
Maritime Transport. Pollution | Establishment of VTS Regulations for VTS User manuals
Prevention and Maritime system Local Coast Guard
Traffic Monitoring. Ordinances
Japan Law for Preventing Collisions | Various Cabinet Orders | Various notices
at Sea (1977) and Regulations
Maritime Traffic Safety Law
(1972)
Port Regulation Law (1948)
Netherlands | Scheepvaartkeerswet (Shipping Various Statute Orders None Port or local area byelawsg
Traffic Act 1988 and ministerial Decrees established by the local
competent authority.
United General: Statutory Instruments: Port Marine Safety Harbour Byelaws
Kingdom Codeand applicable to each port
Harbours, Docks and Piers Act Merchant Shipping accompanyingsuide to | and its locality.
1847 Notices (MSN) Good Practice Established by the local
Harbours Act 1964 Harbour Revision Orders competent authority,
European Communities Act Harbour Empowerment Marine Guidance Note | subject to the granting of
1972 Orders (MGN) relevant powers in local
(Sect 2 (2)) The Merchant Shipping MGN Nos 180,238,239 | legislation.
Merchant Shipping Act 1995 | (Vessel Traffic Monitoring| and 240.
(Sect 85 & 86) and Reporting
Requirements) Designation by the
Local: Regulations 2004 Maritime and
An Act setting out the Coastguard Agency as
governance of each port by National Competent
name. (e.g. The Milford Haven Authority to comply
Conservancy Act 1983) with the EC Vessel
Traffic Monitoring
Directive.
United Port and Waterway Safety Act| Code of Federal US Coast Guard Maring Established by each local
States of of 1972, as amended. Regulations 33CFR, part | Safety Manual. VTS Authority in the
America 161. form of ‘User’'s Manuals’
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CHAPTER 3: REGULATION OF VESSEL TRAFFIC SERVICES

0301 Introduction

The previous chapter set out the international raxgibnal legislative framework that has
been agreed by the majority, and in many casesfalhe maritime states. In their turn,
these states have given effect to their internatiandertakings by introducing the relevant
powers, obligations and duties into domestic natfitegal systems.

This chapter sets out the mechanisms that have deexioped, in the light of the legal
framework discussed above, to provide regulatorgiance and advice for establishing and
operating vessel traffic services.

0302 International Association of Marine Aids to Naigation and Lighthouse
Authorities (IALA)

IALA comprises a membership of approximately 75ioval members and 30 affiliated
organizations. The headquarters is in St. Gerraathaye, on the outskirts of Paris.

National membership is open to application by aidwa Authority of any country legally
responsible for the provision of aids to navigatioAssociate membership is open to
application by any other service, organisation gerey that is concerned with aids to
navigation. Manufacturers and distributors of mar@mds to navigation equipment or
services may apply for industrial membership.

IALA is a non-governmental association bringing dtiger services and organizations
concerned with the provision or maintenance of neids to navigation systems and
allied activities at sea and on some inland watgswthat are navigable by ocean-going
vessels. In this context, VTS is considered torbaid to navigation.

The aim of IALA is to foster the safe, economic aeditious movement of vessels,
through the improvement and harmonization of a@®advigation worldwide and other
appropriate means for the benefit of the maritirmenmunity and the protection of the
environment. It does this by developing internadioco-operation by promoting close
working relationships and encouraging IALA memberns, particular, and maritime
professionals generally, to take account of publishecommendations, standards and
guidelines, many of which are developed and kepbugate by the Association.

0303 IALA — Committee Structure
IALA Committees are the backbone of the work ddmeugh the Association. The IALA
Council establishes a committee when a subjectalteo the aims of IALA is considered
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to need on-going study or discussion in a partic@ikld of study or technology. A
committee may also be asked to provide continuoasitaring of elements of subjects
that could influence decisions concerning the miovi of Aids to Navigation, including
VTS.

Committees meet regularly, normally twice each yaathe IALA Headquarters and are
important to the work of IALA, keeping abreast dif gevelopments relating to their area
of expertise. The Committees prepare, review angeaerelevant IALA publications in
accordance with their Work Programme. The programfoe the Committees generally
cover a 4-year study period, from one IALA Conferento the next. The present
committee structure is shown below:

ANM Aids to Navigation Management — The committee dealih

management issues experienced by members.

Engineering, Environmental and Preservation - commaéing on the

EEP preservation of traditional aids to navigation dhe engineering aspects

of all aids to navigation.

E-NAV Electronic Navigation - concentrating on both é¢strial and satellite

systems such as GNSS, and radar and radio basetbaidvigation.

VTS Vessel Traffic Services — deals with all issuesnemted with VTS.

Fig 3.1: IALA Committee Structure

0304 VTS Committee

The VTS Committee comprises representatives of onati members, affiliated

organizations (see 0103) and industrial membetanekts every six months, usually at
IALA headquarters and is attended by about 50 déésg The representation is well
spread globally and, more recently, regionallyuli&sg in a diverse mix of experience
drawn from many parts of the world. Equally diweris the individual experience of
members, many are in possession of current mastenans, pilots or VTS qualifications

and many are engaged daily in the management oatoge of VTS or act as a national
co-ordinator. This diversity is an important agse¢nsure that IALA remains in the van of
VTS developments and speaks with the authorityeaperience of its membership.

A primary objective of the VTS Committee is the yigion of sound and timely advice to
IALA members on VTS matters. Given the complexity modern, multi-discipline

44



IALA VTS MANUAL (2008) Chapter 3: Regulation of VTS

systems and management, it rarely does this iatisol, consulting frequently with other
committees, notably the AIS and Radionavigation @dtees, now renamed the e-Nav
Committee, and with allied organizations and th&©IM

The formal posts on the VTS Committee include ai@ien and Vice Chairman and a
Secretary, drawn from the headquarters staff, wipospose is to ensure continuity. The
Committee’s work programme is decided on a 4-yedumdgis, to match the policy
guidelines set by Council, but new items are canitdoeing added to meet changes in the
maritime environment and the demands of member&keyAproduct of the Committee’s
work is the publication of the IALA VTS Manual, wly every four years.

Work items are normally allocated, where this iprapriate, to one, or more, of three
Working Groups (WG) that have the following broadhits:

e Operations;

e Information Management; and

* Personnel and Training
The outputs of all the WGs is considered in plersagsion of the entire VTS Committee
before any recommendations are submitted to theefeiat for approval by Council.

0305 VTS Policy Development

IALA maintains very strong links with IMO; it is peesented on numerous standing bodies
and is in close touch with developments and trehds affect the maritime environment.
A consequence of these links, together with theewrdnge of experience of its
membership and the quality of its published makersathat IALA is recognized as an
authority in its field. It is thus able to offeddce and guidance to the maritime
community and to influence developments associati#hl aids to navigation and VTS
where the interests of the mariner can best beederv

The principle policy and regulatory document foss& traffic services is IMO Resolution
A.857(20), Guidelines for Vessel Traffic Serviceglopted on 27 November 1997. This
resolution, like its predecessor published in 198&s drafted by the VTS Committee at
IALA and is kept under frequent review to ensurat tih continues fully to meet the needs
of the profession. On the last occasion in 200®ai$ decided that the resolution remained
up-to date but that amplifying guidance on a nunifenelated topics needed to be made
available.

Such information will be published by IALA as theed arises and, where appropriate, in
this Manual.
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0306 IALA Publications

Authoritative and reliable documents and publicaiare the cornerstone of IALA's work
to make available to the VTS and maritime professioorld-wide the most up-to-date
advice and guidance. A current list of those dealiith VTS related topics is at Annex A
to this chapter. More information can be obtaidedctly from IALA, see below.

0307 Contact with IALA

The IALA website iswww.iala-aism.org and has links to an up-to-date list of publicasi@md
the means for obtaining them by post. The e-nuk@ss iSala-aism@wanadoo.fr, Which can
be used for obtaining further information or forkimey contact with the VTS Committee.

THE FUTURE — IALA STRATEGIC PLAN

0308 Trends in VTS
Drawing on the work currently being undertaken fibllowing trends have emerged in a
recent study on maritime operations and manageralvant to VTS:

Standards
« Environmental standards will continue to acquiresrevigher stringency and
priority;

* Professional competence of marine personnel wilintinae to vary,
notwithstanding the adoption of international staag;

e The pursuit of common standards will continue, ipalarly on a regional basis;
and

» Comprehensive and effective risk assessment vaiteasingly become the basis for
the safe management of navigation.

User Requirements

 Commercial pressures will demand ever more rapid @hable transport and
cargo handling schedules, while reducing costsimpdoving quality of service;

* The need for more comprehensive wide-area trafffiormation will lead to an
increase in the volume of information being excla@hgetween ships and shore
organisations;

» Coastal waters and inland waterways will be inaregg used for recreational and
other purposes. In addition, inland and short se@ping will increase their
environmental attractiveness as methods of trabhgpgoods and passengers; and

» Co-ordination of port services will become incregdy important in the interests
of safety, security, protection of the environmand improvement of economic
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performance, particularly where such services mayobtained from external
sources.

Technology
* Ship design and technology will continue to evolpearticularly in the areas of
information processing and communication; and
* Advances in technology will necessitate an expapdiequirement for capital
expenditure and trained personnel. This will oftgportunities for increased
efficiencies and the potential for the deliveryaoifditional services.

Security and Allied Services
* Heightened international security concerns will énv@an impact on maritime trade
and transport processes. These same concernsem@ydeading to a requirement
to track commercial shipping at long range; and
« The use of formal and more effective systems toagarsafety and security at sea
and in port will increase.

0309 Consequential impact on VTS
These overall maritime trends are likely to leathi following consequences for VTS:

* VTS will play a central role in gathering and disseating information for
safety, security, environmental protection and eoaoo performance
purposes;

* Automated systems for the effective managementahdation of transferred
data between ships, VTS centres and VTS networlis b&i increasingly
required;

* Exchange of information between VTS systems waldi¢o the formation of
VTS networks.;

* VTS information will increasingly be used by varsallied services in the
global tracking of vessels;

* The need for quality assurance to internationahddeds for VTS systems,
including equipment, personnel, and operating pioces, will increase;

» The need to assure and certify the competency o \O6perators and
supervisors in order to reduce any exposure teeased liability will add to
the scope and priority of such training;

* The need to manage recreational and other smdlltcaffic by VTS and by
other means in order to ensure the safety of ntwigan areas where
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commercial and high-density recreational traffiesoast, will increase;

* As the quality and accuracy of vessel tracking mups, the possibility to
control traffic by means of instructionsather than information and advice,
will be used more widely as a mechanism for redycisk; and

» The controlof traffic by VTS centres will bring a greater exgpoe to liability.

0310 Conclusions

The study on maritime operations and managemeeavaet to VTS concluded with the

statement:
“IALA recognises that the trends in maritime op&nas towards enhanced safety,
security, efficiency, accountability and environrta@mresponsibility, together with
anticipated technical advances, will result in #gigant future change. As a
consequence, and where appropriate, IALA will ledelelopments, influence
debate, and produce relevant recommendations adédliges that may impact on
the use or management of aids to navigation, imetudTS.”

48



IALA VTS MANUAL (2008)

Chapter 3: Regulation of VTS

ANNEX A: |ALA PUBLICATIONS ABOUT VTS RELATED TOPI CS

Publication Date
IALA Recommendations
V-102 Application of “User pays” principle to VessTraffic Services March 1998
V-103 Standards for Training and CertificationdfS personnel May 1998
V-119 Implementation of Vessel Traffic Services September 2000
V-120 Vessel Traffic Services in Inland Waters June 2001
V-125 Integration and Display of AIS and otherirmhation at a VTS Centre December 2004
V-127 Operational Procedures for Vessel traffiviees June 2004
V-128 Operational and Technical Performance Reguénts for VTS equipment June 2007
A-123 The Provision of Shore Based AlS June 2007
A-124 AIS Shore Station and networking aspectstired to AIS service June 2003
A-126 Use of AIS in Marine Aids to Navigation June 2007
Note: Prefixes: ‘V’ indicates a recommendatioroquced by the VTS Committee, ‘A’ by the AIS
Committee.
IALA Guidelines
1014  Accreditation of VTS Training Institutes May 2001
1017 Assessment of training requirements fistieg VTS Personnel, candidate Operators gnd  June 2001
the revalidation of VTS Operator Certificates
1018 Risk management June 2000
1026 AlS asa VTS Tool December 2001
1027 Designing and implementing simulation inS/Faining June 2002
1032 Aspects of Training of VTS Personnel reféta the introduction of AIS June 2003
1045  Staffing Levels at VTS Centres December 2005
1046 Response plan for marking new wrecks June 2005
1055 Preparing for a voluntary IMO Audit on VI@livery December 2006
1056 Establishment of VTS Radar Services June 2007
IALA Manuals
VTS Manual (Previous editions 1993, 1998, & 2002) 2008
Aids to Navigation Guide (NavguideBrevious editions 1990, 1993 & 1998) 2001
IALA Model Courses of Training
V-103/1 VTS Operator — Basic training March 1999
V-103/2 VTS Supervisor — Advancement Training March 2000
V-103/3 VTS Operator & VTS Supervisor — On-the-Jahining March 1999
V-103/4 VTS OJT Instructor December 2001

Fig. 3.2: IALA Publications for VTS
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CHAPTER 4: FUNCTIONS OF VTS

0401 Introduction

At its simplest the function of VTS is to providerée principal services; to aid the
mariner in his safe use of the sea, to afford himhindered access to pursue commercial
and leisure activities and to contribute to keepimg seas and the adjacent environment
free from pollution.

“Vessel Traffic Services (VTS) contribute to theetq of life at sea, safety and efficiency of natign, the protection of the
marine environment, the adjacent shore area, wesssand offshore installations from possible aslesffects of maritimg

traffic” SOLAS Chapter V, Regulation 12

Experience shows that, in general, these idealsubject to potentially greater and more
intense risks in the coastal littoral, particulady shipping choke points and at the
interface with ports and estuaries. Equally, ihése that the benefits derived from VTS
can be of considerable value and, when properlyle@mented, outweigh the costs of
provision.

The IMO recognises the importance and value of \&BSa contributory tool in the
conduct of a number of potentially high risk shigpioperations and in the protection of
the environment.

2.1.2 A clear distinction may need to be made betwa Port or Harbour VTS and a Coastal VTS. A Fai$ is mainly]

concerned with vessel traffic to and from a porharbour or harbours, while a Coastal VTS is magulgcerned with vessel traffic

passing through the area. A VTS could also be eamtion of both types. The type and level of se\ar services rendered colild
differ between both types of VTS; in a Port or HarbVTS a navigational assistance service andii@ffic organization service (s

usually provided for, while in a Coastal VTS usyalhly an information service is rendered.

IMO Resolution A 857(20)

Contracting Governments to SOLAS are expected tedake the establishment of VTS
where, in their opinion, the volume of traffic atite degree of risk justifies this. When
planning and implementing VTS the Contracting Gaweents shall, whenever practical,
follow the IMO Guidelines on VTS (IMO Resolution8%7(20)) and endeavour to secure
participation in, and compliance with the provisasf, VTS by ships under their flags.

0402 Key Functions of a VTS
To fulfill these overall purposes VTS may carry oae or more of several functions. The
most important functions are related to contribgitio and thereby enhancing:

» Safety of life at sea;
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» Safety of navigation;
» Efficiency of vessel traffic movement;
» Protection of the marine environment; and

» Protection of the adjacent communities and inftecstire.

In addition VTS can contribute to:
» Efficiency of related activities; and

* Supporting Maritime Security.

The benefits of implementing a VTS are that it @Boidentification and monitoring of
vessels, strategic planning of vessel movementgendsion of navigational information
and assistance. It can also assist in preventiompadiution and co-ordination of
pollution/emergency response. The efficiency ofTé&SWvill depend on the reliability and
continuity of communications and on the ability goovide accurate and unambiguous
information. The quality of accident-prevention meas will depend on the system's
capability of detecting a developing dangerousasitun and on the ability to give timely
warning of such dangers.

The precise functions of any VTS will depend upbe particular circumstances in the
VTS area and the volume and character of maritnaéid. A port VTS will often have
different main functions than a coastal VTS. (Tikisddressed in more detail in Chapter
5) When a VTS is established the existence of,taadunctions carried out by, the VTS
will need to be promulgated to concerned partiesratevant stakeholders.

0403 Safety of Life at Sea and Safety of Vessel Tiia
Incidents involving vessels can lead not only tdenial damage and injuries, but also to
loss of life. As a VTS contributes to the preventad such incidents resulting from vessel
traffic, the VTS not only contributes to the impeswent of safety of vessel traffic, but at
the same time to the improvement of safety of difesea. In addition the VTS might be
able to assist in mitigating the consequences fi@affic-related and non traffic-related
incidents, which in itself contributes to the impement of safety of life at sea. By being
proactive VTS can contribute to:

» Preventing incidents from developing;

* Preventing incidents from developing into accidgnts
* Preventing accidents from developing into disasters

* Mitigating the consequences of incidents, accidantsdisasters; and
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» Unlike other aids to navigation VTS has the capgbilo interact and
influence the decision making process on boardvissel. VTS might
detect the development of close quarter situatibesveen vessels or
vessels standing into danger and can thus alent\essels accordingly and,
in some cases, instructing them to take certaindawyp action, providing
that any instructions or advice issued by the V3 $esult orientated only.
As approximately 80% of maritime accidents can trébated to the human
factor, the improvement that can be gained thrabhghinvolvement of and
interaction with the VTS as an additional safeguzd easily be seen.

Although safety of life should be the primary rea$or implementing VTS, the needs of
other VTS-functions (see 0402) often provide momrspasive arguments for its
installation. However, the beneficial effects of ¥Ton the expected (or even actual)
number or size of vessel traffic accidents and a#iss will often be difficult to
determine. The preferred way, but unfortunatelyaroeasy way, to be able to assess the
effect of VTS on vessel traffic safety is by detanmg the risk reduction, which is or can
be achieved by VTS. IALA has developed such amskagement tool for this and other
aids to navigation management purposes. (See Chdptnd 7)

Consideration, implementation and even operationVaiS is in essence a risk
management activity, trying to reach an acceptaisle level at acceptable costs and
efforts. In actual VTS-operations, e.g. determinwigether a vessel passage through the
VTS-area is safe enough, the above-mentioned rigskagement methods can also be
useful, but this still remains a mostly skill- aexperience-based activity. Therefore, it is
vitally important to develop clear operational prdares, which are properly based on a
risk-analysis approach and which are consistemihied.

If an incident has occurred or is likely to occMTS can be used to support incident
mitigation operations. In the context of vesseffizasafety VTS might support for
example Maritime Assistance Services, Places ofiRefSearch and Rescue (SAR), fire
fighting, pollution response and salvage operatidnssome VTSs such operations are
carried out under the supervision of the VTS-autior

0404 Efficiency of Vessel Traffic
VTS can improve the efficiency of vessel traffictimo ways, i.e. through:
* Reducing accidents; and

» Increasing the utilization of the infrastructureaferways, locks, ports etc).
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Prevention of an accident directly leads to an owpment, i.e. preventing a
deterioration, of the efficiency of vessel trafifn accident causes delays for the vessels
involved and for vessels in the vicinity. With sers accidents there can be delays,
including stopping or re-routeing of traffic fodengthy time.

Infrastructure has a certain capacity, both insize of and the number of the vessels that
can be accommodated. A VTS can safely increassnéxémum capacity by enabling:

» Larger vessels to use the infrastructure (e.g.etadyaft, width, length,
height);

» Longer use of the infrastructure (e.g. tidal windpwontinued operation
under adverse conditions); and

* More use of the infrastructure (e.g. higher traffensity, higher speed).

The resulting improvement for the vessels concernezhrrying capacity and reduction
in delays increases the efficiency of these vesgdlshe same time this increases the
utilization of the infrastructure, which may eitheiminate delays or reduce the need for
costly investments in the expansion of this infiadure. These economic benefits are
more directly noticeable to the stakeholders carextrand are easier to determine than
the benefits of VTS for safety of navigation. Malkoto determine these economic
benefits are described in Chapter 7 of this Manual.

0405 Protection of the Environment

In many societies, communities and areas, the ¢iote of the environment is
increasingly considered the highest priority. Piadio can also cause substantial economic
damage to activities, in particular those actigitikependant on a clean environment, such
as tourism, recreation and fisheries. Generalljupioh, in particular oil spills by tankers
are the biggest concerns, but accidental bunkdls dpy other vessels and spills of
chemical cargoes into the water, and accidentasgoms of polluting gasses into the air
can also cause environmental pollution.

The Ramsar Convention on Wetlandss an intergovernmental treaty adopted in 197tlis the first
global intergovernmental treaty on the conservatiord sustainable use of natural resources.| The
Convention entered into force in 1975 and now (20fs 138 Contracting Parties, or member States.
Though the central Ramsar message is the neetidmsustainable use of all wetlands, the "flagsbip"
the Convention is théist of Wetlands of International Importance (the "Ramsar List"). This lisis
more than 1,370 wetlands for special protectioriRemsar Sites", covering 120 million hectares (1.2

million square kilometres), larger than the surfacea of France, Germany, and Switzerland combjned.

Many of these sites are in coastal zones and és$iejacent to shipping and port activities.
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Protection of the environment is often a substadtiaing force for determining the need
for VTS. It has resulted in VTS being implementedareas with relatively low traffic
volumes (where the need for safety of vessel traffidl not sufficiently justify VTS), in
particular in areas where relatively high quantite polluting cargoes are transported,
especially if these areas are considered to be@maentally sensitive. In addition to the
explicit formal recognition of the contribution MTS in SOLAS there is an implicit
recognition of the contribution VTS can deliverttee protection of the environment in
UNCLOS. VTS is one of the four possible ‘associgiedtective measures’ specifically
mentioned in the Guidelines for the establishmdnfparticularly sensitive sea areas’
(PSSA).

At regional level, there is a growing formal recdigm of the contribution VTS can offer
to the protection of the environment. In the EW Directive of the establishment of a
community vessel traffic monitoring and informati@ystem (Directive 2002/59/EC)
specifically mentions VTS as one of the componenftthis EU-wide system to protect
the environment.

Special Areas and Particularly Sensitive Sea Areas
MARPOL 73/78 defines certain sea areassmetial areas in which, for technical reasons relating| to
their oceanographical and ecological condition @ntheir sea traffic, the adoption of special mdadsg
methods for the prevention of sea pollution is el Under the Convention, these special areas are
provided with a higher level of protection thanetlreas of the sea.

A Particularly Sensitive Sea Area (PSSAjs an area that needs special protection throutibraby
IMO because of its significance for recognized egaal or socio-economic or scientific reasons jand
which may be vulnerable to damage by internatiomaritime activities. The criteria for the
identification of particularly sensitive sea areasl the criteria for the designation of speciabarare

not mutually exclusive. In many cases a Particyl&énsitive Sea Area may be identified within a

Special Area and vice versa.

Apart from preventative actions to avoid incideatsl mitigation actions, when incidents
have occurred, VTS can also support and contributéhe identification of sources of

illegal spills. With the information available ihég VTS on vessel movements in the VTS
area, sources of pollution in or nearby the VTSaaran be more easily identified and
proven. It should also be noted that when a vdgsals that it is being monitored by

VTS this helps to deter her from intentionally diaoging any pollutants.

As environmentally sensitive areas are often oatpigit areas at sea, it might sometimes

be desirable to have the VTS-coverage extend mtgrrniational waters or straits for the
protection of these sea areas. It should be reatls#t VTS-participation by vessels can
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only be made mandatory in international watersm@aits that have been adopted by IMO,
otherwise VTS patrticipation in these waters is ntduy.

As with the safety of vessel traffic, measuring #feect of VTS on protection of the

environment is not easy. The impact of VTS on tlze sind number of accidents is
difficult to determine, as is the impact of VTS thre reduction of the pollution, which

could possibly result from such accidents. Thisune$ a thorough risk analysis, which
needs availability and access to data on trafficcumstances and environmental
sensitivity. As mentioned in 0403 above, IALA havedloped a risk management tool to
assist in and simplify this task.

0406 Protection of the adjacent communities and irdstructure

In certain ports, narrow straits and inland wateisyavessels sail in close proximity to

populated areas and associated infrastructureotits phere are also industrial activities
with its associated infrastructures. Generally,idaas involving spills or emissions of

hazardous chemicals in fluid or gaseous form aeebtggest concern, but deaths, injuries
and damage can be caused by vessels sailing iofipisty centres, restaurants, housing
blocks etc. on the waterfront, as has happenedeipast. Also the additional impact of a
chain reaction in oil or chemical plants on theeximont initiated by an accident with a

vessel needs to be considered.

Again, a VTS might either prevent such accidentaioing or developing into disasters.
VTS are also being used by the emergency servickeievent of marine emergencies,
which necessitate the co-ordination of all actagtwithin the area concerned.

0407 Risk Assessment

As with the safety of vessel traffic and protectiminthe environment, it is not easy to
assess the effect of VTS on protection of the ajpcommunities and infrastructure. Not
only the impact of VTS on the size and number aidents is difficult to determine, but

also the impact of VTS on the reduction of the sisér the adjacent communities and
infrastructure which could possibly result from swccidents. This requires a thorough
risk analysis, which needs availability and acdesslata on traffic, circumstances and
sensitivity of the adjacent communities and infrasture. As previously mentioned,

IALA has developed the a risk management tool sisagn and simplify this task.

0408 Efficiency of related activities
In ports there are many activities related to simgpknown as ‘allied services’, such as:
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pilotage towage
bunkering line handling
repairs chandlery
immigration inspections
cargo/passenger transfer customs
cargo (onward) transport cargo treatment/processing
security agents

Fig. 4.1: Typical Allied Services

All of these ‘allied services’ may benefit from cect and timely information about actual
and expected vessel positions, movements, destirsaéind times of arrival. This enables
those allied services to enhance their own effyenvhilst at the same time to better
plan and utilise their resources, which may redbeecost base.

Every port therefore seeks improvement in infororajathering and dissemination as a
means to offer a better port service to the shgpmommunity and so to obtain a
competitive advantage over other ports. This praznoand enabling of information
exchange with allied services forms part of theetigyment of so-called ‘Vessel Traffic
Management and Information Services’ (VTMIS), tdgtwith promotion and enabling
information exchange with e.g. other VTS centres.

VTS has a significant amount of such relevant imi@ation. In this respect the
contribution that can be offered by supplying tim®rmation to businesses involved in
cargo transfer and onward transport (by road, raignd waters and sea) is gaining
importance. It improves the optimisation of the raelogistical chain of intermodal

transport from producer to consumer. The transfeinfbormation concerning cargo

position, movement, destination and ETA is parttled interconnectivity within this

chain, which is essential to improve intermodah$g@ort. When the cargo is still on board
the information concerning the whereabouts anchtidas of involved vessel is, in part,
an acceptable substitute for the desired cargorrdton.

Making information accessible to VTS Users ancedllservices offers direct benefits to
the port and transport community. This, of itselin be a significant driving force for
implementing VTS, in particular for port authorgiérying to improve the competitive
position of their port. However, special attentioreds to be given as to which
information it is appropriate to make available.efidh are legal restrictions and societal
sensitivities with regard to the protection of gy and commercially sensitive
information. Modern times have made us more awanmisuse of this information by
terrorists, criminals and vandals.

Finally, it has to be realised that VTS may note only source of information, e.g. for
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ETA, there might be other sources, which might posdconflicting information. Such
conflicts must be resolved before the informat®distributed.

0409 Supporting Maritime Security

As a result of terrorist attacks and the increagecteption of the threat of terrorist
activity, security is a high priority for the mante community. Together with the
aviation industry, maritime transport is one of theerunners in improving the security of
transport. IMO has addressed maritime securitthbyadoption of the International Ship
and Port Facility Security (ISPS) code, the dewelept of which continues.

International Ship and Port Facility Security (ISPS) Code requires each Contracting Government to

conduct port facility security assessments. Secuwri#sessments will have three essential components.
First, they must identify and evaluate importanée#s and infrastructures that are critical to thet|p
facility as well as those areas or structures thattmaged, could cause significant loss of lifelamage
to the port facility's economy or environment. Théme assessment must identify the actual thregts t
those critical assets and infrastructure in ordeprioritise security measures. Finally, the asvesd|
must address vulnerability of the port facility iolgntifying its weaknesses in physical securityyctural
integrity, protection systems, procedural policiesnmunications systems, transportation infrastnect
utilities, and other areas within a port facilityat may be a likely target. Once this assessmenbéar

completed, Contracting Government can accuratedjuate risk.

0410 Security in the VTS Environment
There are three distinct aspects associated watlrigg of the VTS environment.

Firstly, there is the need to ensure that the adjperaof a VTS is not exposed to, or
susceptible to the risks of terrorist attack. Thituation should apply to all VTS
operations, not least because of the general duta@ that a VTS authority should
exercise in relation to client shipping. Under IS®®re are a number of minimum
functional security requirements for ships and pauilities. For port facilities, the
requirements include:

» Port facility security plans;

» Port facility security officers;

» Certain security equipment;

* Monitoring and controlling access;

* Monitoring the activities of people and cargo; and

* Ensuring security communications are readily abééla
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Secondly, there is the potential for VTS to obtaiformation that may aid or assist
security agencies in counter-terrorist activitié#towever, this second situation will
normally only apply when a VTS authority entersoispecific agreement with national
authorities on a case-by-case basis.

Thirdly, although VTS is not by definition a seayrrelated system, the integrity of VTS
data and systems must be protected and securiggsasents should be considered. It is
necessary to prevent unwanted and unauthorizedsacte the VTS system, i.e.
connection to external systems, like the intersiebuld not be made directly. Conversely,
whilst it may often be desirable to make some Vh®rmation public, this may
unwittingly introduce an opportunity for unauth@uasaccess to be gained into the system
or to the data it holds.

Protection against terrorist action in the maritidoegnain requires, among many things, a
complete image of vessel traffic in areas of comagith information on the intentions
and cargoes of those vessels as well as vigilantitorong of this vessel traffic. This
information could also be of use to support actiagainst smuggling of goods and illegal
immigrants.

VTS monitors a traffic image of almost all vesgelfic in the VTS area and possibly in
adjacent waters. VTS has trained operators mongdhis traffic real-time. Whilst it is
recognized that security issues are a nationalemafffS Centres can, at present, only
contribute to certain security issues. Mainly beaseaW TS Centres are not able to see all
traffic, particularly small craft, and VTS-operadoare not specifically trained to
recognise potential security threats nor are thefified and equipped to deal with them.
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Why VTS? Assistance to mariner and pilot. Above, the busy port of Hong Kong, ferries and regional trade in the foreground
and one of the world’s largest container terminals at Tsing Yi in the distance. Below, a narrow waterway and mixed traffic in

Sweden
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Why VTS? Traffic Management in very narrow waterways, above, the bridge at Tjorn, Sweden. Below, traffic passing a

congested point on the Inland Sea, Japan.
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CHAPTER 5: TYPES AND FUNCTIONS OF VESSEL TRAFFIC SERVICES

0501 Introduction

In many waterways vessels can operate independendlgr any conditions of traffic and
weather. In these circumstances there is no reapint for a VTS and vessels operate
unaided. However, there are many waterways whessels rely on interaction with shore
authorities to conduct their movements safely dfidiently and where a VTS is required.
The purpose of this chapter is to identify the dbntion of vessel traffic services and to
set out the options available to a Competent Altihéor their provision.

0502 Vessel Traffic Services
The diagram below gives a pictorial overview ofsaddraffic service types and functions.

Vessel Traffic Local Port
Services Services
OBJECTIVES Safe use of the waterway
Safe and
Efficiency of traffic movement efficient port
operations
Traffic Informfation Navigational Local Port
SERVICES Organisation Service Assistance Service
Service Service
FUNCTIONS Providing marine information Providing local
(broadcast or as requested) information,
eg:
/ \ Environmental
data
REQUESTED or OBSERVED Port information
Providing Traffic: Providing Navigational:
INFORMATION INFORMATION
ADVICE ADVICE
INSTRUCTION INSTRUCTION

Fig. 5.1: Types and Functions of Traffic and Port Services
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0503 Prerequisites
The prerequisites for Vessel Traffic Services (V&80 Local Port Services (LPS) are:

Vessel Traffic Services
« Authorised by the Competent Authority;

» Staffed by V-103 certificated personnel,
* Equipped as appropriate to provide INS/NAS/TOS;
* Interacts with traffic;

* Responds to traffic situations.

Local Port Services
« Does not require to be authorised by the Compétetitority;

» Staffed and trained appropriate to task;

e Equipped appropriate to task.

The Competent Authority is the Authority made rasgible, in whole or in part, by the Government for
the safety, including environmental safety, andcefficy of vessel traffic and the protection of the

environment. IMO Resolution A.857(20)

0504 Local Port Services
Local Port Services (LPS) is an organisation askiwse only provides information to the
bridge team and does not interact with traffic. SLIB designed to improve port safety and
co-ordination of port services by disseminatiorpoft information with vessels and berth
or terminal operators. It is mainly concerned witle management of the port, by the
supply of information on berth and port conditions?S can also provide liaison between
vessels and allied services.
Examples of LPS may include:

» Shipping schedules;

» Meteorological and Hydrological data;
* Berthing information;

» Availability of port services.

LPS is not an authorized VTS. It is not requiredhéve the ability and/or the resources to
respond to developing traffic situations, nor isrtha specific requirement for a traffic
image. In addition, the training requirement fergonnel is less comprehensive and the
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operators are not normally certificated to the \3 Bdandard but should be trained to meet
local requirements. It should be noted that LRSaautside of the scope of this manual as
they do not meet international standards, althabgly will invariably meet the standards
of a lower level of capability sufficient to meeichl needs. In consequence LPS is not
considered further in this manual.

0505 Vessel Traffic Services
An authorized VTS will be capable of offering onenmore of the following service types:

* Information Service (INS). An Information Service provides essential and
timely information to assist the on-board decisiaking process. An
Information Service does not participate in on-blodecision-making;

» Traffic Organisation Service (TOS) A Traffic Organisation Service is a
service to provide for the safe and efficient moeamof traffic and to
identify and manage potentially dangerous traffitiagions. A Traffic
Organisation Service provides essential and tinmdiyrmation to assist the
on-board decision-making process and may advistruict or exercise the
authority to direct movements;

* Navigational Assistance Service (NAS)A Navigational Assistance Service
may be provided in addition to an Information Seeviand/or Traffic
Organisation Service. It is a service to assisthim on-board navigational
decision-making process and is provided at theestgof a vessel, or when
deemed necessary by the VTS. A NavigationalsA@sce Service provides
essential and timely navigational information tsisisthe on-board decision-
making process and may inform, advise and/or instressels accordingly.

FUNCTIONS

The functions of each service type are outlinedweind identify the major activities that
may be expected from each service type, togethier avi indication of the role that they
can be expected to undertake.

0506 Information Service (INS)
This service type involves maintaining a trafficage and allows interaction with traffic
and response to developing traffic situations. IR8 provides essential and timely marine
information to assist the on-board decision-makiracess, which may include:

* The position, identity, intention and destinatidrvessels;

 Amendments and changes in promulgated informatmrcerning the VTS
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area such as boundaries, procedures, radio fregseneporting points;
The mandatory reporting of movements; and

Meteorological and hydrological conditions, notidesmariners, status of
aids to navigation; limited manoeuvrability that yrienpose restrictions on
the navigation of other vessels, or any other gakhindrances.

0507 Traffic Organisation Service (TOS)
A Traffic Organisation Service provides essentia éimely information to assist the on-
board decision-making process. It may involve phavision of information, advice and

instructions.

Traffic Organisation concerns thewfard planning of movements to

maintain vessel safety and to achieve efficienidyis service may involve:
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The position, identity, intention and destinatidrvessels;

Amendments and changes in promulgated informatecerning the VTS
area such as boundaries, procedures, radio fremseneporting points;

The mandatory reporting of movements;

Information such as meteorological and hydrologmahditions, notices to
mariners, status of aids to navigation;

Specific information such as traffic congestion aspkcial vessels with
limited manoeuvrability which may impose restricisoon the navigation of
other vessels or any other potential hindrances;

The allocation of waterspace;

Establishing and operating a system of traffic idaaes - all or certain
classes of vessels may be required to participateis service and shall not
proceed without clearance;

Establishing routes to be followed and speed litdtbe observed and such
other measures as may be considered necessarppuog@ate by the VTS;

Specific information, such as traffic congestionl @avice about vessels with
VTS sailing/route plans. These are an instrumémtadfic organisation and
the ability of a VTS to contribute to vessel safetly is a major source of
information to the VTS. The category of vesselsvitnich a VTS sailing
plan is compulsory and the details required shanadctlearly identified. A
VTS sailing plan normally includes the intendedteguhe estimated time of
arrival in the VTS area or the departure from atber an anchorage in the



IALA VTS MANUAL (2008) Chapter 5: Types and Functions of Vessel Traffic Services

VTS area. It may also take into account the géfiiena of traffic, efficiency
and co-ordination with allied services.

0508 Navigational Assistance Service (NAS)

A Navigational Assistance Service may be providedddition to an Information Service
or Traffic Organisation Service. It is a servideatt provides essential and timely
navigational information to assist in the on-boaagligational decision-making process. It
may also involve navigational advice and/or indinrc

Navigational Assistance may be provided at the estjaf a vessel or when a navigational
situation is observed and intervention by VTS igrded necessary. Such assistance
requires positive identification and continuous cammication throughout the process. It
is important that the provision of Navigational Asance is agreed between the vessel and
the VTS providing the service. Acceptance by thesel of the Navigational Assistance
Service should be established, and the beginningtla® end of navigational assistance
should be clearly stated.

Clear operational procedures should be in place tf@r provision of Navigational
Assistance when requested by a vessel, or whemvaosand intervention is deemed
necessary by the VTS. The authorisation of VT Sqeamel to provide this service should
also be identified. VTS Authorities should giverefal consideration to staffing levels,
their qualifications and equipment capability whiemplementing this type of service.
Navigational Assistance may involve the provisiéméormation, such as:

» Course and speed made good by a vessel;

» Position relative to fairway axis, navigationaltig@s and/or way-points;
* Proximity to navigational hazards; and

* Positions, identities, intentions and any reswitsi of surrounding traffic.

Navigational Assistance may also involve the adddi provision of advice and/or
instruction, and may include or require:
* An assessment of the suitability of the vessel dspond to the advice
provided including an assessment of linguisticighil

« A review of vessel characteristics including manaahility relative to the
area in which the service is provided and any dsfecdeficiencies;

*« An assessment of the environmental conditions;

* An assessment of the implications of the cargaexdirr
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» Areview of the proposed sailing plan;

« Recommendations on measures to maintain the salarg noting that any
advice on courses and speeds should be resultaigen

* The use of message markers;
* The use of a dedicated frequency; and

+ Restriction of other traffic movement.

When the VTS is authorised to issue instructiongessels, these instructions should
be resulteriented only, leaving the details of the executmthe master or pilot ....

0509 Promulgation of Information and Categorisationof Services

The services offered to the mariner by a VTS shdudd promulgated to vessels in
internationally recognised marine publications.isT$hould include details of the VTS, its
capabilities, rules, regulations, requirements pietedures. The information promulgated
should be verified, or up-dated, at least at anmigirvals. Further information can be
found in Chapter 13.

0510 Certification and Audit of VTS

The responsibility for determining the VTS servigpe required to mitigate identified
hazards lies with the Competent /VTS Authority wdnm@ accountable for the standards
they set. This includes the resources, staffimgl$e training and qualifications.

Appropriate and adequate operational and admitiigrg@rocedures should be in place.
The Competent Authority should ensure that the atpmral and administration procedures
used by a VTS Authority are appropriate for theeatised services through certification.
Certification can be achieved by an appropriatatengdand accreditation process. IALA
Guideline 1055 provides advice on preparing fontapicthe delivery of VTS services.

It is a national responsibility to determine whettiee Competent Authority has taken
action to ensure that the VTS Authority/Centre lapropriate procedures and
practices in place to meet the declared stanc
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CHAPTER 6: PRINCIPLES OF TRAFFIC MANAGEMENT

0601 Introduction

This chapter discusses principles of traffic manag® that an authority may wish to
implement in order to enhance safety in a port atewway. These principles may be
enacted in conjunction with the various types ofSvdiscussed in the previous chapter.
However, before implementing any measure, the aiyhshould evaluate the local
waterway conditions. The evaluation should incluglereview of the geography,
meteorology, hydrology and environmental issuestled port or regional area; an
assessment of the types and numbers of vesselatiogervithin it; consideration of
commercial factors and other activities; a revieW tbe waterspace management
techniques, and conclude with an evaluation otypes of VTS service and how they can
contribute to safety and efficiency of marine ti@fperating within the area. The primary
issues are outlined below and may need to be takeraccount in determining whether a
VTS is required to enhance safety, a process stagscribed more fully in Chapter 7.

0602 Geography, Meteorology, Hydrology and Environrental Issues

The geography, meteorology and hydrology of thalloc regional area will determine the

way in which traffic operates within the area awavht may be managed.
Geography This involves an assessment of the water availét navigation,
identification of the fairways or channels and hdhey might be marked.
Consideration should also be given to the proxinwotyisolated dangers and the
quality/availability of primary and alternative rheds of positioning and navigation.
Guidance on assessing the criteria for safe shijppiavements has been published
the by the International Association of NavigatigRIANC) and includes a
discussion of the risks associated with, and thegiomship between factors such as
vessel draught, underkeel clearance (UKC) and aiammth. UKC is a key risk
management and safety feature. Its calculatiofudies an allowance for factors
such as: vessel construction, water density, squawe and swell allowance and
bottom type.

Meteorology Factors such as the speed and direction of tlegaping wind,
direction and height of the waves, visibility ark tformation of ice may impact on
the assessment of the safe operating patternpamtigular area, fairway or channel
and the types of vessels that may be permittegpéoade within the area.

Hydrology The establishment of safe operating areas, fasveayl channels should
take into account the hydrology of the area. Wii$ include factors such as the
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stability of the seabed, the accuracy of survaegla) tanges, tidal streams, prevailing
currents and swell.

Environmental Issues There are areas where the risk of, or consequenices
incident would be such that extra safety provisiangr that normally applied, may

be appropriate. These areas must be identifiethaothe VTS can accommodate
them.

The object of approach channel design is safetynanijability for the shipping traffic which willae
the port. A final stage will be to carry out a nmaritraffic analysis and risk analysis. Marine risk
embraces the risk to life, damage to the marinér@nment and the potential commercial loss to a gor

in the event of an accident.

0603 Vessel Types and Traffic Density

The geography, meteorology and hydrological comaittns above should be closely
linked with an assessment of the types of ves#ats; size and manoeuvrability, traffic
density, traffic patterns and the trade being cotetliin the area. The inter-relationship
between the environmental factors and the vesssd & self-evident but special
consideration may need to be given to the typeestegls and the cargoes being carried,
particularly where these incur additional risk.teimational guidance provides options for
some high-risk ships, and national legislation nuigtate the need for additional
restrictions in the management of certain cargoes.

The Society of International Gas Tanker and TerhfDgerators (SIGTTO) document “LNG Operation$
in Port Areas” gives guidance about the factors tlead consideration when establishing the size of

domain that should be used with liquefied gas shipprhen in a narrow channel. Such guidance relig

(%)

on the output obtained from a relevant risk-asseatm

0604 Commercial Factors and Other Activities

Ports must operate in an efficient manner to meetneeds of the users but this must be
done without impinging on the safety of operation&ecreational activities, issues
associated with oil and gas production and Navatatpns may take place within the area
to be covered by a Vessel Traffic Service. A gaworking relationship needs to be
established and maintained with other users oatha and Allied Services. The authority
must make due allowance for any potential conbietween safety, commercial operations
and other activities, and pre-empt such confliefote they arise.
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0605 Waterspace Management Techniques
Having established the available waterspace andyfgeeof vessels that will be operating
within the area, a number of techniques are aVaitmomanage traffic. These include:

e Channel and Fairway DimensionsSafety of navigation may be enhanced by
establishing a deep-water channel within a buoggivy that would permit
shallower draught vessels to navigate safely oaitsifl the deep draught
channel, whilst remaining within the buoyed fairway

o Traffic Separation SchemesTraffic Separation Schemes (TSS) may be
established to organize traffic where traffic patseand traffic flows indicate
that this may be desirable. TSS may be establislyedational authorities
within their territorial sea but those in intermatal waters must be adopted by
IMO. Guidance for establishing a TSS is in IMO Hediion - Routeing
Instructions.

* Two-Way Traffic Within a channel, normal two-way traffic flows mée
permitted. This may involve granting approval fovertaking and for
encounters involving vessels carrying hazardousgoes. Further
consideration should be given to additional re8tnis involving overtaking
and encounters at pinch points such as bends ichdranel.

* One-Way Traffic Risk assessment may indicate the desirabilitynaiting the
flow of traffic to one-way only for all vessels far vessels of a particular size,
type or cargo.

* Point of No Return Ports with significant tidal ranges may need tentify
“points of no return” or “abort” points to ensutet a vessel can return to safe
water, a lay-by berth or an anchorage in the ettet the planned berth is
unable to accept the vessels.

« Anchorageslin establishing anchorage areas, considerationlgti® given to
factors such as shelter, depth, holding ground @oaimity to channels and
fairways. Specific anchorages may be reserveduser by large vessels or
those carrying dangerous goods that are unabledeed to their planned
berth.

e Slot ManagementTwo-Way and One-Way Management techniques may be
combined with the requirement for slot managemefmis is the process
whereby a vessel is allocated a time window or tiarrmake or begin its
transit through all or part of a designated channel

e Ship Domain An operational zone around, above or below a Ves#ghin
which an incursion by another fixed or moving objec another domain, may
trigger reactions or processes. The size of a domay vary for the same
vessel dependent on a number of circumstancesasuthe dimensions of the
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waterway; traffic density; ship size; ship charastes; ship speed; and aspect
of encounter. A Ship Domain is widely used in ftakimulation models,
encounter criteria, traffic lane design criterid &/ planning, risk assessment,
collision avoidance, and for other applicationstsas establishing operational
procedures and the dimensions of a Ship Safety.Zone

* Ship Safety ZoneA zone around a vessel within which all other eéss
should remain clear unless authorised. The sizeeoShip Safety Zone may
vary depending upon such factors as: the dimensériee waterway; ship
size; ship characteristics, cargo, and the degfeesk. The dimensions
selected should be determined taking into accdwede details and a relevant
risk assessment.

» Exclusion Zone A geographical area, within which all other vesssthould
remain clear unless authorised. The size and sbhjplee area may vary
depending on the risks involved.

» Authorisation of Ship Movements Traffic movements may be managed
within a port through the authorisation of ship mments. This requires
vessels to seek clearance before entering or rianggaithin a VTS area and
may include the provision for advanced notice talde the managing
authority to assess the situation and veto the mewe should this be
necessary.

« Control of Arrivals and Departures The control of arrival and departure
times to and from the berth or pilot station or tpapproach point is an
effective way of managing traffic movements andalelsthing priorities for
individual vessels. This is frequently achievetiyh negotiation with allied
services.

0606 Service Type

Assessment of the issues above are fundamentatlecatsons in determining the need for
a VTS (see Chapter 7) and in selecting the setype (see Chapter 5) appropriate to that
VTS if deemed appropriate.  Waterspace Managemesthriiques such as the
establishment and marking of channels and fairayd the establishment of Traffic
Separation Schemes are passive measures that niggdé conjunction with a VTS, but
may also be used in isolation. Techniques invgvine closer management of vessel
traffic, however, will invariably involve the estigghment of a VTS.

Where it is decided to establish a VTS, Waterspdaragement Techniques will be a key

consideration in determining the type of servicat twill be required. For example, the
control of departures and arrivals may be achietedugh allied services, and other
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passive measures, such as channels/fairways and&Sbe used to complement a local
traffic service. Other measures described abogeaative measures that would normally
dictate the requirement for a Traffic OrganisatiService. The complexity of the

navigational environment will determine, throughskriassessment the service type
required. In all cases, the training and qualifaress of VTS Operators providing the

service and their authorisations (see Chapter h@yld be clearly identified and clear

operating procedures established (see Chapter 17).

Clear and timely information is key to the provision

of good vessel traffic services.
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CHAPTER 7: DETERMINING THE NEED FOR VTS

0701 Introduction

This chapter provides guidelines to aid the denismaking process in judging the need
for establishing a VTS, or for reviewing an exigtidTS, by providing a framework to
assist competent authorities to:

» Assess the risks associated with a waterway;

» Assess the contribution that VTS can provide ingattng risk and improve
the safety and efficiency of navigation, safetylitef and the protection of
the environment;

* Determine the level of sophistication of the vessaffic management
system required where it is decided that a VT &esappropriate tool.

In deciding whether or not to implement a VTS thare essentially two fundamental
guestions to be addressed by a competent authdtityse are:

1. What are the environmental, safety and econaomsequences of having or
not having a VTS, given the currently implementafit/ systems?

2. What is the level of investment that can beifjest by the improvement in
the system safety?

0702 Mechanisms to Improve Maritime Safety and Effiiency of Navigation

Each harbour, port or coastal waterway is inheyedifferent and the requirement to
manage nhavigation varies considerably. It showddrdcognized that a VTS may be
essential in some waterways; however, differentharisms may be more appropriate in
others. Determining whether a VTS is an appropriagzhanism to address concerns
about the levels of safety is often difficult tesass. In most, if not all cases, the need for
a VTS only becomes readily apparent when all ntitiggfactors are considered. This will
normally require a formal assessment of navigatiasia to identify what management of
navigation is required and to what degree monitprand traffic organisation needs to
play a role in mitigating risk.

From the risk assessment some authorities mayifigeéhe need to provide a VTS as
specified in IMO Resolution A.857(20%uidelines for Vessel Traffic Servicasd in
IALA publications, such as the IALA Recommendatiéii19 Implementation of Vessel
Traffic Services Other mechanisms, such as Local Port Serviaas Ghapter 5), will
often provide a suitable level of service to mitegask where it has been assessed that a
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VTS, as described above, either exceeds the regeiteor is inappropriate. Identifying
the threshold between Local Traffic Services an&\iF often difficult to determine. Itis
likely to be port specific and will only become atan the risk assessment process, when
all of the mitigating factors are considered. Lo€edffic Services are applicable where
interaction is unnecessary to fulfil the statutoeguirements of the harbour authority’s
duties with regards to navigational safety.

The Inception and the Feasibility and Design Phabesild provide details of the VTS requirements|to

enable cost and performance estimations to beedaout under the Cost/Benefit Study Phase. The Cost
Benefit Study should consider direct risk reductfamich may be vague), the less evident benefis ah
future VTS might offer and the further value addsedvices for shipping in the future. A realisticsta
estimate for running a VTS is important. An estienat possible future cost reduction to be achidwed
slimming down the other waterway infrastructuretsashould also be provided. In the case where|the
Feasibility Study gives a positive result, the Cetet Authority may proceed with the final desigml g
planning work and launch a bid for tenders.

Sometimes the Inception, Feasibility and DesigskRissessment and Cost/Benefit Phases of the projec
are altogether classified as the Feasibility Studys approach could be followed in the case witleee
Competent and/or VTS Authority has carried out@asate initial investigation to identify all the tags
available to address the risk and has subsequdatBrmined that the preferred solution is to prdcee
with a Feasibility Study. Furthermore, the Feagipénd Design Phases may be incorporated with& pn
phase, as opposed to comprising two separate phiagas Recommendation, the Feasibility and Desjg

has been treated as a single Phase. IALA Recommendation V-119

0703 Benefits of VTS

The purpose of VTS is to improve the maritime sa#atd efficiency of navigation, safety
of life at sea and the protection of the marineirmment and/or the adjacent shore area,
work sites and offshore installations from possitiverse effects of marine traffic in a
given area. VTS may also have a role to play inisgc

The benefits of implementing a VTS are that it @bBoidentification and monitoring of
vessels, strategic planning of vessel movementgpendsion of navigational information
and navigational assistance. It can assist in radute risk of pollution and, should it
occur, coordinating the pollution response. Manytharities express difficulty in
establishing justifiable criteria for identifyingh&ther VTS is the most appropriate tool to
improve the safety and efficiency of navigationfesa of life and the protection of the
environment. A VTS is generally appropriate in arghat may include any, or a
combination, of the following:
» High traffic density;
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» Traffic carrying hazardous cargoes;

» Conflicting and complex navigation patterns;

» Difficult hydrographical, hydrological and meteavglcal elements;

» Shifting shoals and other local hazards and enmiental considerations;
* Interference by vessel traffic with other waterlattivities;

* Number of casualties in an area during a specifextbd;

* Existing or planned vessel traffic services on eelja waterways and the
need for cooperation between neighbouring statepprropriate;

* Narrow channels, port configuration, bridges, lgdksnds and similar areas
where the progress of vessels may be restricted,;

» Existing or foreseeable changes in the trafficgratin the area.

0704 Needs Analysis

Installation of a VTS invariably requires consid#ea investment. It is strongly
recommended that before considering the establishnoé a new VTS, or the
enhancement of an existing VTS, a Competent Authshould undertake a formal study
to define clearly the need, the functional requeats and to identify the costs of
implementation. IALA Recommendation V-11@plementation of Vessel Traffic Services
provides guidance of the items to be addressedetstout four key steps (Fig. 7.1) for a
needs analysis to determine whether a VTS is amopgpte mechanism to maintain or
improve maritime safety and, if so, whether the @etant Authority has the requisite
capability and resources to implement one.

1. Preliminary Assessment| The inception phase is intended to answer the munest whether active
(Inception) traffic management is the appropriate means toesddhe local traffic

problems. This phase includes a preliminary redeasment and in some

cases may be enough to identify whether to protertiuer.

2. Feasibility and Design | The Feasibility and Design Phase is intended totifyethe functional
requirements required to attain the desired lef/ehfety and efficiency
of the maritime traffic.

3. Formal Risk The Risk Assessment Phase is intended to confiattile measures
Assessment being designed and introduced will reduce the eiséollisions and
groundings in the area to a level considered byCimpetent Authority

to be satisfactory.

4. Cost/ Benefit Analysis | The cost/ benefit phase is intended to identifgtiibr the expected
reduction in risk would be justified in terms o&tlevel of investment
required.

Fig. 7.1: Steps for undertaking needs analysis

Figure 7.2 shows the position of the steps withenWY TS implementation process.
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Fig 7.2: Main phases in the development and procurement of a VTS
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0705 Preliminary Assessment (Inception)
The purpose of the preliminary assessment phasediscide the suitability of VTS as an
appropriate traffic management option. Where thisanfirmed, the information collected
will provide the basis for undertaking the feasipilstudy. The preliminary assessment
should identify as a minimum, the potential hazaedswell as the existing organisational
infrastructure, operations and procedures.

The preliminary assessment should identify whethetive traffic management is an

appropriate means to address the local trafficlprob. Active traffic management should

only be used in those areas where other meansaiequate to provide the desired level
of safety and protection of the environment.

The preliminary assessment phase should be artiveerprocess that involves the
following key steps:

« A review of the organisational structure, includiitg culture, policies,
procedures and priorities;

* Areview of the legal framework;

« A definition of the area under consideration inahgdits oceanographic
characteristics;

» Adefinition of and/or quantification of:
= The inherent navigational and environmental attebwf the waterway;
= The stakeholders;
= The economic and environmental value of the watgrwa
= The public interest;
=  The maritime traffic using the waterway;
= Available incident data, such as such as colliseom$ groundings;
= Available data on traffic problems, including dedagind
= Security considerations.

* An identification of the existing safety managemsitmticture, including it's
strengths and weaknesses;

« An identification of the key risks to navigation tnbeing addressed by
existing safety management structure;

« An identification of the options to address the kisks;
» Adefinition of the operational objectives to ailae the risks, and

* An identification of the most appropriate traffia@amagement tools, in terms
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of effectiveness and costs, to mitigate the defipeablems. These traffic
management tools may range from simple routeingsorea through to the
implementation of an advanced VTS system.

It should be recognized that one of the main diffies faced in undertaking any form of
risk assessment is that, in many cases, the fuoaequences of recorded casualties are not
available. In such circumstances they should benattd by expert judgement. Account
should also be taken that future events are noplgign extension of history, so more
refined methods need to be applied to assess tivaagsd casualty costs and other
consequences for, say, the next ten years, orystaking into account all foreseeable
trends. Risk estimation and evaluation form vitgduts to any risk assessment.

Future developments of the port infrastructure dhe resulting changes in traffic
volumes and composition, including dangerous cagoegether with and any other
relevant development in the area concerned shoelldonsidered in this phase. In the
specific case of a Coastal VTS, future trends affitr volume and other activities in the
coastal area, such as fishing, recreation and aréslactivities need to be taken into
account. Equally relevant, is the need to consildeelopments in VTS technology and
SOLAS requirements, for navigational and commuioce¢quipment on board vessels.

Where it is decided to establish a VTS, the follogvaspects need to be addressed;

« Organisational framework of the national and logeritime authorities in
relation to implementing new traffic managementusohs, VTS in
particular; and

* The adequacy of the existing regulatory or legstatramework, including
local by-laws, rules and recommendations. Speci@n@on has to be
devoted to ascertain any requirement for adjudfiregframework to ensure
the effective implementation of a VTS.

In deciding upon the establishment of a VTS, VTShduties or Competent Authorities
should also consider the responsibilities and treelability of the requisite technology
and expertise.

0706 Feasibility and Design

The Feasibility and Design Phase is intended tatifyethe functional requirements
needed to achieve the desired level of safety #iideacy of the maritime traffic. The
foundation for proceeding with the Feasibility dbedsign Study Phase is the information

a4



Chapter 7: Determining the need for VTS IALA VTS MANUAL (2008)

compiled in the preliminary assessment (InceptPimse and the expected functions and
benefits of a future VTS. This input may also gas indication of the desired type of
service to be provided by the VTS.

To establish the functional requirements for theSulie VTS/Competent Authority needs
to assess the types of vessels using a partiaar the requirements to aid their safe and
expeditious passage, the operational benefit ofT& \And the broad implications of
providing the service. These considerations shtakke into account the existing aids to
navigation and traffic routeing schemes in the amaerned.

It is very important in this Feasibility and Desighase that the functional requirements
to be developed do not lead to unnecessary experbe future operation of the VTS.
Any consultants appointed by the VTS/Competent Ariti should be independent from
any VTS equipment manufacturers, thus ensuring pexdéent and impartial advice.
Furthermore, consideration should be given to thalability of the requisite technology
and expertise. This is of particular importancetha required regular maintenance and to
remedy defects and other trouble-shooting.

The feasibility and design study phase is alsaiée to provide a VTS Authority with a
framework for proceeding with development agairetetully established guidelines of
requirement, cost, risk and time. It should cosgsome or all of the following:

» Description of the constraints and context in whiod VTS will operate;

« Evaluation of the technology available and deteatiam of the standards to
be used;

e Evaluation of the human resources needed for aparaf the system and
consideration of manning levels, training and skiquired,;

e Evaluation of the health and safety facilities rexkdo safeguard staff and
other persons associated with the VTS system;

* Preparation of a management plan for the entireldpment;
« Assessment of the method, or methods, to be usdguality Assurance;

* Assessment of the probability that the VTS systeitt be developed,
installed, tested and ready for operational uséiwiboth the required time
scale and the available financial resources;

« Development and evaluation of system design optiaigch may include
the location of the VTS buildings themselves. Adw@nin technology have
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enabled a number of VTS Centres to be sited resndtein the actual
harbour/waterway. In addition, security implicasomay drive the site
selection decision;

* Determination of the Integrated Logistic SupportS) requirements,
including the identification of the through-lifeeshents of the system and the
means for achieving enhancement and upgrades;

e Automatic data exchange, data validation, and

« Evaluation of a Cost-Benefit analysis and the idieation of any trade-offs.

The feasibility sub-phase should identify the rargjeactivity that will need to be
examined during the technical specification subsphahow the feasibility of any actions
suggested and eliminate high-risk elements. QOsfaatory completion of the feasibility
sub-phase the VTS Authority will be in possessidnaohighly detailed basis for
proceeding to technical specification phase withficence that its outcome will provide
a viable solution for developing the system. Afiteam is also drawn to IALA
Recommendation V-119mplementation of Vessel Traffic Serviceghich provides a
comprehensive list of the functional requiremetdbé¢ addressed within the feasibility
sub-phase.

In order better to facilitate the Cost Benefit Argas it is important that a basic functional
design is provided. Further, a system model, coimgiin broad outline the key system
attributes (sensors and other components), witebeired.

The Technical requirements specification shoulddpoe the definitive statement of how
the system, including buildings, is to be consed¢ctand how sub-systems and
components should interact with each other to preda viable VTS. IALA
Recommendation V-128perational and Technical Performance RequirementTS
Equipmenprovidesfurther guidance.

0707 Formal Risk Assessment

The Risk Assessment Phase is intended to confiamntile measures being designed and
introduced will reduce the risk of collisions andogndings in the area to a level
considered by the Competent Authority to be sattefy. The risk level should be
calculated by taking into account:

* The type, size, speed, manoeuvrability, routesspadial distribution of ships
using the area, including local cratft;

* The types of aids to navigation provided in theaaaed their locations; and,
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* The traffic routeing schemes in use in the area.

A total risk equation comprises the probabilityfraquency, of an incident occurring, the
consequences of an incident and the Governmentplublic acceptability of such an
incident. The risk assessment should identify gurehtify each of these aspects.

IALA Guideline 1018 Risk Managemenprovides a general risk assessment and risk
management methodology for Marine Aids to Navigatimcluding Vessel Traffic
Services (VTS) so that all types of risks can lfeotively managed. The Guidelines may
be used when assessing the optimum mix of aidsategation, including VTS, for
mitigating risk.

0708 Reference Documentation
Documentation that should be consulted includesishoot limited to:

e The IALA Guidelines 1018Risk Managementhese Guidelines break down
the Risk Management process into five clearly idiafiie steps, namely,
Risk Identification, Risk Assessment, Risk ContrObptions, Decision
Making and Take Action - contain further detailsrek assessment.

* JALA Risk Assessment Models

0709 Cost Benefit Analysis (CBA)

After completion of the Design and Risk Assessnidmses, an extensive analysis of the
costs and benefits is needed to justify large pudtid/or private investments, such as a
VTS. Even if not all costs and benefits can bedi@ed into monetary terms, the CBA
can assist in a more complete and rational decisiaking process. It can also contribute
to the proper allocation of the cost recovery by Warious benefiting parties, as well as
the determination of the system requirements. AchSCBA forms an integral and
essential part of the process for implementatiora ofew VTS or modification of an
existing VTS, which should be considered in conjiomc with the implementation of
other traffic management instruments to achievestirae objectives. The CBA forms a
building block in the process of risk managemehe Tethodology is described at Annex
A to this chapter.

Both the additional direct and indirect benefitd gsrospects that a VTS might offer,
including additional value added services for theffic in the future as well as the
benefits to shore based port operations, shouldaken into consideration. A direct
benefit that could be taken into consideration, agsb others, is the probable reduction in
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other waterway infrastructure costs that may afism implementation of the changes,
such as replacing labour intensive processes usadjtional equipment with more

modern equipment and automated processes.
Indirect benefits should include an estimation o$ts that would otherwise have been

incurred in the event of an incident/accident, dage the projected difference between
the frequency of occurrence of such incidents/aot®l before and after implementation

of any changes.
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ANNEX A: COST BENEFIT ANALYSIS (CBA) OF VTS

1. Introduction

This annex offers outline guidance on how to camuyya CBA. This is a complex task as
guantification of safety benefits and the transiatdf these benefits in monetary terms is
difficult and often comes down to expert opiniorvitever, there are a number of ways to
eliminate, or at least reduce, the subjective efgme

2. Determination of Costs

The cost components of a new VTS consist of twordisve elements, namely the initial

investment costs and the lifetime operating cosi$. cost components should be

identified and quantified in terms of amount and bludget timeline. When considering a
modification of an existing VTS, as opposed to & NEr'S, only the additional costs

should be assessed.

The investment costs are the total costs initialtyirred for investments such as:
* Preparation (e.g. feasibility studies, tenderimgcprement, legislation);

e Building works (e.g. VTS Centres, radar location¥HF masts,
power/water/telephone connections);

* Equipment purchase and installation (e.g. radar, FVind other
communication, computers, software, VTS work coasolessels/vehicles);

* Project management and administration (includingrmediate measures);

« Organization set-up (e.g. recruitment and trainiofy staff, developing
procedures)

Often the costs for preparation, the set-up of trganization and the project
management/administration are overlooked.

These investment costs are sometimes depreciateapésal costs during the lifetime of
the VTS, depending on the accounting system usetheend of the lifetime of the VTS
the investments might still have a residual valudgcv needs to be deducted from the
initial investment costs at present value.

The operation costs are the annual costs incurxeat the lifetime of the VTS for
expenditures such as:

e Maintenance and repairs of the building works (idahg spare parts);
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e Maintenance and repairs of the equipment (includimaye parts);
« Personnel (including replacement and additionaksdfer training);
« Consumables (e.g. power, water, telephone, dataaege); and

* Insurance cover (if appropriate).

Electronic equipment quickly becomes outdated andable to maintain. Therefore
regular replacement by more up-to-date equipmenhgluhe lifetime of the VTS needs
to be considered in the operational costs assessmen

3. Determination of Benefits

The determination of the potential benefits of ViEQ®ven harder than the determination
of the costs. However, some guidance is detailéoMbeThe benefits to be gained may
include:

* Reduced (risk of) damage to life, infrastructurd anvironment; and

* Improved economic performance.

The benefits can be for both in terms of a speciissel as well as for the area as a
whole. The area as a whole will include benefiteidt only other vessels in the vicinity
but also other activities in the vicinity

Under “other activities” there is a tendency toyothink of the economic activities in
ports. However, in or near ports there is oftero @s extensive population engaged in
other activities, which need to be protected. Withstal and offshore VTS the benefits to
fishing, offshore activities and tourism should dmnsidered. In-depth knowledge of not
only shipping, but all other activities in the ardagether with their economic and
environmental sensitivities is needed. Account &hde given to future developments.
In-depth analysis of past incidents, their caused e@onsequences, together with an
insight into the effects a VTS might have on thissequired.

The benefits taeduced (risk for) damage to life, infrastructure and environment are

the hardest to determine. The different types oidients that could have been prevented
by a VTS (e.g. groundings and collisions) and ef different types of incidents where a
VTS could have limited the consequences (e.g. bpgas co-ordination centre for other
emergencies, such as fire on board) should belligte assessment can then be made of
the number of incidents that could have been ptedeby a VTS and the number of
incidents where the negative consequences coulel lheen reduced by a VTS.
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The benefits to thenproved economic performanceof the vessel and the area can be
guantified by measuring the reduction by the VTSdown time” of both the vessel and
the related shore based activities, resulting ffog and other circumstances. Also the
economic effects by reduction in operational liittas of other activities based on the
introduction of a VTS should be taken into accoluhbre difficult is the determination of
the benefits of information provided from the VT® @essel movements to allied
services, which can improve the (economic) perfeorceaof these services (e.g. ETA
notification to port services).

By multiplying these with the averaged day ratethefaverage or individual vessels and
other activities/facilities on an annual basis,estimate of these annual benefits can be
obtained.

In general terms the benefits to be gained froml'd Yhclude improved safety of traffic
by prevention of situations leading to an unacdaptaisk; contributing to safe passage.
The benefits to safety of traffic achievable by BS/may depend upon the type of service
provided and functions performed.

4. Calculation of Benefits

A calculation of the benefits can be carried outh®yfollowing steps:

* Inventory of incidents which happened in the anedewn consideration when
there was no VTS (types of accidents, e.g. stasdingollisions,
circumstances during the incidents, e.g. visihiliige, storms, behaviour of
affected ships, probable reasons which led tortbielénts);

* Inventory of traffic related delays by waiting aspkeed reductions in the area
under consideration when there was no VTS;

* Inventory of amount, composition, dangerous or oogi cargoes and
behaviour of traffic and specific conditions whigtay impair the traffic in
the area under consideration;

» Calculation of probability of incidents in the caseno VTS, resulting from
the registered traffic, taking into account fairmayout and width, numbers
of encounters and the sizes of concerned shipsjbdison of traffic and
circumstances; and

» Calculation of costs caused by the above incideaksng into account ship
and cargo, other affected ships, infrastructurendmu life, remedial action,
potential consequences for traffic flow and othetivities in the area and
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potential environmental consequences, as wellasdhts caused by delays.

5. Assessment of Avoidable Costs

Taking into account the above factors, an assedsofethe costs that can be either
avoided or reduced by the use of a VTS can themdude. This provides an indication of
the benefits achieved by the VTS in financial termibere is some research, which
indicates that a full VTS can reduce accidentsregas of high traffic density by 50%.
However, the number of incidents and associatet$ ¢bat can be prevented or limited by
a particular VTS cannot be calculated exactly. Hisessment can be made on the basis
of:
» Statistical evaluation of the existing situations iad experiences (also
elsewhere)
This gives hard facts and figures, but might beleading if circumstances
are significantly different or have changed during long measuring period
needed to obtain reliable statistics;
» Consultation of experienced mariners, VTS-staff andonsultants
This is often an inexpensive method achieving quedults, but subjective
(especially when only a few experts are availablg may not be valid for
new situations;
* Mathematical models
These models, where for instance the effect of @ii$he penetration of the
vessels domain is calculated, produces objectiwiltse but could be
unreliable as a model is a simplification of rgaland
» Simulation methods
These methods, where certain situations are redteat a simulator or PC
and tested by multiple runs, if possible in fastiene, offers statistical
reliable results in a short time, incorporating thenan factor. However, a
simulator is also only a model and can be expensive

As all methods have certain advantages and distatyesm and none is perfect, a
combination should be applied. This should resulguantitative values on reduction of
the number of incidents or their consequences bg \MWhich will need to be translated
into monetary terms.

Some damage is difficult to translate into monetaryns. Damage or loss leads to repair
and replacement costs, which can be determinetivediaeasily, but also leads to loss of
earnings, which needs to be taken into the calomattoo. The same applies to loss of
earning of other affected activities (think of tless of earnings in fishing and tourism
after an oil spill) and the damage to the environiria general. There can be loss of
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reputation as well (think of the damage to the tappon and therefore business of an oil
company after an oil spill), which is almost impbss to translate into monetary terms. If

certain effects cannot be translated into moneenms they should at least be noted and
mentioned in the outcome of the CBA.

Estimating the monetary worth of a human life isemnsitive issue, considering that
occasionally, people are injured or die as a rexfudin accident. For the purpose of CBA,
the value of a human life is inherently an estimatee that is pondered upon regularly.
Public sector management often draws upon elabst®-economic modelling, when
decisions are required on the building of roaddweays, etc. Among the several factors
taken into account in such models are a persde’'skpectancy, the net present value of
their future earning potential, and other demogi@fdctors.

On the basis of experience a categorisation oflerti sizes for each incident category
can be made. A distinction could and should be mastereen small incidents, which
occur frequently but have little consequences,disasters, which occur seldom, but have
large consequences.

With small incidents an actual reduction in the bemof incidents by VTS can be
determined and used in the further calculationsad®xample; if in an area there are 10
small collision incidents per year with less themmdllion USD damage (average 0,2
million USD) and the VTS could reduce this by 40%emefit of (0,40 x 10) x 0,2 = 0,8
million USD per year could be allocated to the VTS.

With disasters only a reduction in the risk of agaditer occurring by the VTS can be
determined. As an example: if in an area 1 collisiisaster is expected every 20 years
with more then 4 million USD damage (average 40iomlUSD) and the VTS could
reduce this by 15% a benefit of (0.15 x 40) / 20.8 million USD per year could be
allocated to the VTS.

By thus multiplying the (risk) reduction of incidetype/size combinations and their
consequences with the (average) damage of an micigpe/size combination on an
annual basis as well as multiplying the reductiondelays with the day rates of the
affected activities an estimate of these annuattiscan be made.

6. Comparison of Costs and Benefits

There are well-known and widely used methods fongaring costs and benefits to assist
in the decision making process. These are avail@lanany books on business
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economics. In these methods the costs and beasditdiscounted to a fixed point in time,
often the starting point of the projegt t The discounted value of all costs during the
lifetime of the VTS can be calculated as follows:

Co=[Cy /@A+iY]+ [Ca((@+i) -1)/i(1+i]]

with:
Co = discounted total costs at year t
Cy = incidental cost at yeay t
Cn = recurrent annual costs over the period betwgand

i = interest rate

With VTS the incidental costsyCare usually all initial investment costs, spreail-o
differently over the building years of the VTS, wsll as planned midlife modernisation
investments. The recurrent annual cost®€ usually the operational costs, which vary
little over the operational years of the VTS.
The discounted value of all benefits during thetirhe of the VTS can be calculated in a
similar manner:

Bo=[By /(1+i)]+ [Ba((X1+i) -1)/i(1+i}]

with:
Bo = discounted total benefits at year t
By = incidental benefits at yegr t
Bn = recurrent annual benefits over the period betwgand

i = interest rate

With VTS the incidental benefits By are usually abbst savings, generated by the
prevention of a major incident by the VTS at onemare years, selected and determined
by experts. The recurrent annual benefits Bn areallysthe annual cost savings and
additional revenues, generated by the improved @oanperformance of the vessels and
the “area”, as well as the annual cost savingsemgeed by the prevention of one or more
small incidents per year by the VTS.

The selection of the interest rate to be used esdltalculations depends on the required
“rate of return”. If the VTS is financed with publ(national) funds the current interest
rate of state bonds is often used in these calonkas this reflects the costs for obtaining
funds by the (national) administration in case @femeral budget deficit. Generally this
varies between 2 and 10%. If, on the other har@MTS is financed with private funds,
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for instance by a private port, the set desirecegdirate of return on investments by this
organisation is often used to be able to comparetst/benefit results of the investment
in a VTS with other desired investments by thisaoigation. Generally this varies
between 5 and 20%.

The other determining factor is the expected lifietiof the VTS. In general a lifetime for
the VTS as a whole of 20 years is used, but iniqudar electronic equipment outdates
quicker and will most likely need to be replacecergv10 years. By deducting the
discounted total costs at yeaf@y) from the discounted total benefits at yeafB, ) the
“net present value” (NPV) can be determined. I§tisi a positive amount the investment
is worthwhile. The size of the positive amount gades how worthwhile the investment is
predicted to be.

7. Sensitivity Analysis

The outcome of these calculations depends very mucassessments and/or modelling,
in particular on the influence a VTS has on thskfrireduction of incidents. Therefore it
is advisable to also carry out a sensitivity analyg his can be done by making the same
calculations based on altered input values, su@dsssssments, modelling and/or interest
rates, to obtain insight into the need and necgesdita VTS should future predictions
about conditions differ from those expected.

8. Cost Allocation

As part of these calculations not only all or megbected costs and benefits of a VTS are
determined in monetary terms, but also who will rbee costs and profit from the
benefits is determined. This can form a basis lier ¢ost allocation of the VTS. For
instance, if the calculations show that the cosgs@ostly borne by the VTS Authority but
the benefits are mostly for the vessel, in paréicbly improved economic performance of
the vessel, there is an objective case for usaguitaand an indication as to how much
this should be.
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CHAPTER 8: PLANNING AND ORGANISATION OF VTS

0801 Introduction
Chapter 7 identified the methodology for determgnthe need for VTS. This Chapter
addresses the issues involved in planning the gules¢ organisation of a VTS.

0802 Geography
The following need to be taken into consideratidrew establishing the limits of the VTS
Area and its division into VTS sectors:

» Local geography The local geography will be the determininguefhce on
the size of the area to be covered by a VTS. énctise of ports these vary
enormously in their geography. Some ports areeextty simple and are
little more than an indentation in the coast prieddy breakwaters. Entry
and exit is through a passage between the breakwates, which give
direct access to the open sea. Vessels are asthjcted in their freedom to
manoeuvre as they pass through the breakwaternamdhie port itself. At
the other extreme are estuarial ports, often famfthe open sea with long
approaches encumbered by shallow, shifting sandbakkssels using these
ports will be restricted navigationally and posgible unable to anchor or
reverse course over long stretches of their passage

» Traffic Separation Schemes The existence or addition of traffic separation
schemes within or adjacent to the VTS area may lbe taken into account.

* Anchorages Consideration should be given to the designatain
anchorages or anchorages areas.

* Hazards to navigation For example, offshore structures, particulahg t
increasing pressure to site Offshore Renewabledynieistallations (OREI)
close to navigable channels, may need to be caesideot only in the
management of vessel traffic but in the planningh®f VTS Area/Sector.
The impact of such structures on both shore basddrarine radars should
be carefully considered.

0803 Meteorology and Hydrography

The prevailing weather, in particular visibility dmvind together with the tidal range and
stream, may impose difficulties on the ability tavigate safely. Together with the local
geography, they determine the degree of navigdtidiffeculty likely to be encountered
by a vessel. An appreciation of these physicalofactplus any interface with local or
regional services, is needed.

89



Chapter 8. Planning and Organisation of VTS IALA VTS MANUAL (2008)

0804 Other Considerations

90

Numbers of vessels and types The numbers of vessels, including local
traffic, and their type is significant. A simpleunt of vessels, although of

value, is not sufficient. The vessels need to dtesidered with regard to

their size, type, equipment, manoeuvrability, sgatistribution and cargo so

that the optimum service meeting the needs of sdrsiand without placing

unnecessary constraints on the movement of anyhefvessels can be

identified.

Commercial factors Any VTS must take into consideration any potanti
conflict between safety and commercial operatiord gre-empt such

conflicts before they arise. Ports must operatannefficient and timely

manner and meet the needs of their users, butnibist be done without

impinging on the safe operation of the port. Th&ribution of ship arrivals

and departures may be an important factor influeptihe port management
resources. Unannounced arrivals and departurekasana considerable and
adverse effect on the viability of a port. Sometgposuch as ferry ports and
container terminals, operate to a schedule, whih to be maintained in
virtually all weathers.

Other Activities Naval operations, oil and gas production andesgonal
activities may take place within the area to beeted by a Vessel Traffic
Service. These activities will also influence tigeration of the Service and
must be taken into account. A good working relalip needs to be
established and maintained with other users oétba.

The size of the VTS area and the proximity of hazals and dangers
These will be key considerations in assessing ts#ipnal and navigational
accuracy requirements in a VTS system.

Positional and Navigational Accuracy requirements Modern digital
charting offers the opportunity of providing greaéecuracy and the choice
on the level of detail that is provided on the lmrokind to the traffic image.
However, care must be taken with respect to the détthe source data,
when using such products, as this source data wialyave been gathered to
modern positional accuracy standards. Advice awbmmendations on
navigational accuracy requirements are documemedMiO Resolutions
A.915(22) and A.953(23).

Datum Care needs to be taken to ensure that all datds such as AIS and
ECS are aligned to a common datum.
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» Display Symbology Refer to IALA Recommendation V-12%he use and
presentation of symbology at a VTS Centre.

SERVICES

0805 Service Provision: Mandatory/Voluntary

Within the Territorial Waters of a State, partidipa in VTS can be made mandatory.
Outside of Territorial Waters, the jurisdiction®VTS is limited by the provisions of the
United Nations Conference on the Law of the SeaQU@S). However, it often occurs
that a VTS is sited in close proximity to an IMOpagpved traffic separation scheme, and
transgressions of the scheme may be reported toffireding vessel as information, and
to the flag state of the vessel concerned for actilmder the Regulations for the
Prevention of Collision at Sea (COLREGS). In addtitiit may be the case that IMO has
agreed Mandatory Reporting by all or certain classfevessel for specific areas, such as
an IMO adopted Traffic Separation Scheme.

0806 Service Types for VTS

Having taken into account the geographical aredfidrdensity and traffic pattern, the
VTS Authority will need to consider the service ¢gpto be provided, as described in
Chapter 5. Account must be taken of the differing-t@e-Job Training (OJT)
requirements for VTS personnel.

0807 Allied Services

Co-operation with allied services is a supportingivity of the VTS, which is intended to
increase the safety and efficiency of the traffie protection of the environment and the
effectiveness of the VTS, without adding to theoripg burden of the vessel. This co-
operation is both safety and efficiency relatetdshbuld be a continuous process and is of
particular importance in cases where a VTS saifilag is to be established and action
between services needs to be agreed. Procedurésef@o-operation between parties
should be established.

Incidental co-operation with emergency servicesshsias Search and Rescue and
Pollution Control should be conducted in accordawith pre-established contingency
plans in which the procedures for the co-operatiares laid down and responsibilities
established.

0808 Adjacent VTS
Co-operation between adjacent VTS centres andtbosties can be of particular interest
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where two such services share a common border sedaey may need to coordinate
jointly with the master of a ship when the VTS is@lplan is being agreed. In other
cases it should be recognised that the exchandatafbetween adjacent VTS could give
advance notice of arrivals thus relieving the répgrburden of vessels. It could also
provide an Administration/Competent Authority/VT Sithority with valuable information
on future traffic and cargo flows in its interme@igea area.

0809 Operational Management
The provision of the following capabilities may dde be considered in the planning and
organization of a VTS:

* Marine Communications  The number of sectors will determine the
requirement for frequency allocation in a limited HV marine
communications band. Application to regulatinghauities will be required
and consideration should be given to frequencycatlons in adjacent areas
to minimise interference.

» Prohibited or Dangerous areas Vessel traffic may need to be kept clear of
areas of ecological significance or other hazafdss may influence the
routing of traffic and the key points for surveiitze and traffic monitoring.

* Places of Refuge It may be prudent to identify potential “PlacéRefuge”
to cater for marine emergencies at local and nati@vel.

» Separation Criteria  Safety of navigation can be enhanced in pdaibu
sensitive areas or confined/restricted waters tjinoseparation techniques.
This may be achieved by:

= Time separation. Time separation is achieved bgssel having
exclusive use of a certain area or a restrictedgupes for a given
time span. The time slots may be allocated asgiatVTS sailing
plan.

» Distance separation. Distance separation is dadetvhereby
vessels are given a minimum distance between ethehn m order
to transit the whole or certain areas and resttigt@ssages. The
separation distances to be maintained are alloatddmonitored
by the VTS centre and may differ depending uponcttegories of
vessels or the cargo which is carried. Overtakiegtrictions
and/or minimum passing distances may be part of niethod of
traffic organisation.

 Emergency and Incident Management Configuration of a VTS Centre
should take into account the need to manage intddend emergencies.
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Issues that should be addressed include:

=  Workstation(s). Provision should be made for addal staff to
manage the specific incident whilst the VTS corgmuwith the
primary traffic management function. This may bdhe form of
dormant workstations or a plan to reconfigure @xgspositions to
make best use of the facilities available.

= Planning. Contingency plans and action sheetsldtm@uprepared.

= Liaison. Consideration should be given to the dithkat may be
necessary with emergency services including thetgaard.

= Training. Contingency plans should be exercised.

Pollution Control Pollution is a specific concern resulting frosn
incident or emergency that may have far reachinggequences for a port or
coastal VTS. In addition to the measures mentiomedEmergency and
Incident Management above, consideration my needbetogiven to the
control of pollution. Prevention measures may udel special regulations
and controls for vessels carrying Hazardous cargadsich should be
addressed in the planning of the VTS.

Surveillance requirements for the VTS area There is a need to take into
account the extent of the VTS area with regardhéosurveillance equipment
necessary. In principle the equipment should be t@bcover an area well in
excess of the designated VTS area, so as to altowary decrease in
performance in poor weather conditions. The suev&le equipment in most
common use continues to be radar although otheersgs such as the
Automatic ldentification System (AIS) and CCTV, arsed to good effect.
Therefore, depending on the services that a VT® isarry out the radar
coverage can be:
= Nil (automatic identification systems, voice comrioation and
reporting only);
= Partly (covered areas chosen intentionally with edsimd sectors);
= Totally by one radar sensor (without any blind sex)t or
= Totally by two or more radar sensors (for large \ar8as and to
cover for shadow effects of other vessels).

0810 Security

VTS is primarily concerned with the provision ofgees to compliant commercial traffic
in order to facilitate navigational safety and eommental protection. In order to
discharge these responsibilities, VTS facilitiese aequipped with sensors and
communications, capable of generating the requimearmation. As mentioned above,
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information is often of value to allied serviceshieh typically include, but are not
limited to, customs and immigration authoritiespsiigents and port service providers.

In the current heightened security environment, &oitbwing the additional security
measures adopted by the IMO at its Diplomatic Camfee in December 2002, it is
entirely sensible that national security organdsai should take full advantage of the
information generated by VTS centres (See 0408)is ©& best achieved by recognising
that security organisations should, where approgribecome the recipients of VTS
generated information as allied services, provitiedsafety of navigation is not affected.

With the increasing acceptance by national compedethorities of the IALA V-103
training and certification process, it needs toréeognised that such training does not
address specific security duties.  Accordingly, aimd countries where national
arrangements require VTS personnel to perform $uiettions, the staffing and training
to fulfil a security role should remain a nation@sponsibility.

VTS centres, systems and personnel are potentggéttafor hostile activity. To counter
such circumstances, VTS Authorities should consitter need to protect against
perceived vulnerabilities. This should be done anjanction with the relevant national
security organisation.

0811 Internal Organization

Having identified the VTS Area, the number of Sestand the Types of Service to be
provided, the manning of the VTS can then be adedks The number of Sectors and the
shift patterns will dictate the number of VTS Ogera required and the complexity of the
VTS will determine the need for a VTS Supervisor.

Other functions, such as the management of AllieciSes, may be carried out from the
VTS Centre and additional personnel may be requoathdertake these additional tasks
in order to prevent VTS Operators from being diedrirom their primary responsibility
for the Safety of Navigation.

The VTS Authority’s/Centre’s organisation must hemfy backed by documented
administrative processes and operational procedufidsese aspects are covered more
fully in later chapters.

0812 Legal Basis
The legal framework for VTS is explained in Chap®er From these international and
national regulations including matters such asfitr&eparation Schemes, the legal basis
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for the VTS at a local level will need to be detaredl.

In planning a VTS, the powers and authority deleddb individual VTS Operators will
need to be established by the VTS Authority. AllS/personnel should be aware of the
legal basis under which they are operating and fwdmth they derive the authority to
interact with traffic. The following will need toe addressed:

* The type of service that may be offered by indialdoperators. This is
particularly relevant in respect of Navigationalsistance Services, which
may require specific authorisation;

* To whom the power to issue compulsory directions been delegated, if
any,

* How to process and to whom to report infringemenmtegulations;
» Powers of enforcement; and

* VTS and Operator liability
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Radar is a key requirement for most VTS. Siting the antenna in the right location and obtaining adequate height requires
much consideration. Some solutions: above, an automatic facility at Oostdyckbank, ten miles off the Belgian coast (Flemish
Waterways); below left, at Saeftinghe, and below right, the old tower a La Maddalena, Italy. (Italian Coastguard)
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Above left, a modern installation at Raskat, Russia Above right, a lighthouse in Bermuda is given additional capability for
VTS functions. Below, a multi-purpose tower at Bisan, Japan.
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CHAPTER 9: PROCUREMENT CONSIDERATIONS

0901 Procurement Process
Depending on the administrative set-up, a VTS @eatrAuthority may or may not have
delegated procurement authority. In a number oksgsocurement will be centrally
controlled and strict procurement procedures ananftial controls, which may be unique
to the individual country or region, as in the catehe EU Member States, may apply.
This Chapter focuses on those aspects of procurteimenwill be generally applicable and
should be given consideration to when sourcingi8. A typical procurement cycle is

shown below:

Identify 1
the need
Purchase
initiated

P&l
System

98

' Quotation

. Advice Note

Check existing stock

Tender

A

Source
and Qualify
Supplier

Approved
Supplier List
Internet

|

: Buying
records

Negotiate /
evaluate price and
conditions

Specification
Terms &
Conditions

L

Award contracts /
place order

! Supplier
Performance

|

P&l
System

L

Supplier
Perf. Record

Monitor progress

Contract
Management

)

Outstanding
Purchase

Diary Update

Goods
Received

Fig. 9.1: A Typical Procurement Cycle

Purchase
satisfactorily
completed

Order Report

Supplier
Perf. Record
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Figure 9.1 above assumes that those responsibkadgorocurement process have access

to a Purchase and Inventory (P&I) System. In a remolb cases purchasing may be carried
out electronically.

Factors to be considered in the procurement prazasdd include:

Obtaining value for money through competition amsaogpliers, avoiding
dependence on monopoly suppliers;

Ensuring concise specifications of the goods, sesvior works to meet
operational requirements adequately. The spediicatmust clearly
stipulate what the purchaser wishes to buy andstipplier is expected to
provide. It must be a true and accurate stateroémequirements and
ensure that the principle of open and effective petition is observed;

Submitting requisitions in good time to enable etifee Supplier
competition;

Buying the best combination of quality and pricdjiehh meets the need
within the resources available, reviewing wholee litosts and not

necessarily just the lowest initial Tender;

Supporting the standardisation of equipment, goselvices and working
practices;

Securing on time delivery. In some countries th&yrbe achieved through
the use of time penalties;

Verifying the capability of the supplier to provideliable, quality products
and services;

Testing all products and deliverables at appropséages;

Developing mutually satisfactory relationships;

Protecting against corporate and financial riskotigh fraud, unethical
behaviour or contractual liability;
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* Economies of scale, efficiency gains and genersi-savings through
consolidated orders wherever possible;

* Ensuring the individual and collective performawntall persons involved
in the process;

* Publishing operational performance indicators;

* Ensuring appropriate skills are available in Speatfon Writing,
Negotiation, Supplier Appraisal, and Contract DreftManagement;

* Developing key Procurement and Inventory persorared;

» Effective monitoring of the progress of the procueat throughout the
cycle.

0902 Audit Controls

It may be a requirement that separate Audit Contneled to be effected by External and
Internal Financial and Quality Auditors, to enswampliance with policies, procedures
and any instructions. These financial audits atall separate from any carried out under
a VTS Authority’s Safety Management System and urtde IMO Voluntary Audit
Scheme, although both may impact on the ProcureRreaess.

Sound procurement practice helps to ensure that equipment is fit-for-purpose.

(Picture shows the approaches to Tokyo)
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CHAPTER 10: VTS EQUIPMENT

1001 Introduction
Traffic density, navigation hazards, local climatgography and extent of a VTS area sets
the requirements for VTS equipment and these faatdt have substantial impact on life-
cycle costs of a VTS and the acquisition of VTSipoent. This may include:

. Communications;

. VTS Radar System;

. Automatic Identification System (AIS);

. Closed Circuit TV Cameras (CCTV);

. Hydrometeo Equipment; and/or

. VTS Data System.

The required features and, in particular, the feedoverage by sensors, e.g. radar, should
be determined by an assessment of the service tordaded, the safety level to be
achieved and the user requirements of the VTS msyst8ubsequently, suitable positions
for the equipment should to be determined by siteey, analysis, simulations and/or site-
tests to ensure that the required functions andreme will be provided. Detailed guidance
is given by IALA Recommendation V-119 on theplementation of Vessel Traffic Services
and IALA Recommendation V-12&perational and Technical Performance Requirements
for VTS EquipmentV-128 is divided into three different levelsaapabilities:

 Basic - applicable to VTS information service and, wheapplicable,
navigational assistance service;

» Standard - applicable to all types of VTS as identified IO — information
service, navigational assistance service and ¢raffjanizational service — for
areas with medium traffic density and/or withoutjonanavigational hazards;

» Advanced - applicable to VTS areas with high traffic depsaind/or specific
major navigational hazards.

The VTS authority should decide on appropriate IevBifferent levels may be used as
applicable within a single VTS, for example, paftaoVTS area may call for a Basic
capability and another part may call for a Standauhbility.

1002 Communications

Communications in a VTS area are presently hedwdged towards voice systems, mostly
using VHF radio. This requires a complex combmaif procedural and language skills,
which must be thoroughly understood by all VTS Berel. A VTS Operator will need to
communicate with shipping for which he has resgatisi and may also need to
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communicate with other operators or allied servic€ke ideal situation would be for the
control of all communication equipment to be intggd into each VTS Operators console.

1003 Communication with Shipping in the VTS Area
Normally the communication coverage of the VTS andlh be achieved by VHF using
telephony or data transmissions and will involve fibllowing.

Communication between shore and participating Vgsssing appropriate international

VHF channels can take place on simplex, as wedlggex channels. In the case of duplex
channels, re-transmission from the shore may needoketcarried out if the information

received is of interest to other vessels to endiden better to comprehend the traffic
situation.

Private channels may also be available for use dstwWwTS Centres and local service
craft. However, in this case local service crafiidtd always be able to communicate with
shipping on the appropriate international VHF chednn

It is of the utmost importance that the VHF comneation network of a VTS is set up
properly, with high quality and reliable equipmertd interconnection. The number of
VHF channels required for specific VTS usage shdwtdassessed during the Project
Definition phase and arranged with their NationeleEommunication Authorities well in
advance of the Commissioning and Acceptance ph&deen a VTS has, apart from the
sub-area or sector frequencies, one or more gerggralting or emergency frequencies.
The number of channels required is dependent upemtimber of the various sub-areas
and sectors that will be used and the overallitraiénsity. The VTS Authority should also
seek permission from their National Telecommunarafuthority to use VHF Channel 16
for emergencies and for calling ships that arepasticipating in the VTS.

Shipborne VHF equipment is normally capable of d¢raitting and receiving on the
international channels 1-29 and 60-89 at full po&sW) and reduced power (1W).
Where practicable it is advisable to request lowwgro transmission from ships.
Communications with vessels should be recordedadordent investigation, disputes, etc.

1004 Very High Frequency (VHF) Radio Communication

It is common for the VTS to have its own indeperidéHF network, for the use within

specifically designated VHF Channels. This networky be comprised of one or more
VHF Channels in different sectors of the VTS Ardhe VTS Authority may require

specific VHF Channels to be designated by the Matidelecommunications Authority for
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specific types of operations. The VHF equipment tmosmply with national and
international regulations issued by the Internatidrelecommunications Union (ITU).

1005 Long Range Communication

In the case where a VTS Authority requires prevafrinformation, the normal maritime
communication systems should be used and thereforéndependent network is not
required.

1006 Communication with Allied Services

VTS Centres should be equipped with the abilitcdonmunicate with allied services by

the use of reliable and secure communication nédsvadt is usual for a VTS Centre to be

equipped with a point-to-point line with MaritimeeBcue Coordination Centres (MRCCs)
for this purpose. However, point-to-point lines @aveen found to be inadequate and
unnecessarily expensive to establish and maintdiarefore it is recommended that VTS

Centres should be equipped with a digital switchetivork, with caller identification.

1007 Other Communications

The internal communication within a VTS is of thenost importance. If there is more
than one VTS Centre it may be necessary for theat@es in one VTS Centre to
communicate easily with operators in other VTS @ntso that specific traffic
information can be passed from one operator toh@matith the minimum of delay.

The following general types of communication mayéguired by a VTS:
» Between VTSOs in the same VTS centre;

* Where appropriate, between VTSOs in different VEStes belonging to the
same VTS;

* Between VTSOs of any adjacent VTS;
* With vessels about to enter a VTS area; and

* With Pilotage, tugboats, SAR, Port Authorities aider Authorities.

These types of communication can be achieved mgubkie following equipment:
* Public telephone lines;
* Private telephone lines;
* Telex;

+ Facsimile;
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* Radio telephony and microwave links; and

» Automated data transfer systems.

Where there is a need for communication betweeM @ &hd a shore authority to have a
high degree of operational importance, considemasioould be given to providing direct
telephone lines to increase the reliability andrelase the time of the connection.

1008 VTS Radar System
Depending on the services that a VTS is to cartytbe radar coverage can be:

* Nil (automatic identification systems, voice comrnuation and reporting
only);

» Partly (covered areas chosen intentionally with esdshnd sectors);
» Totally by one radar sensor (without any blind se}t or

» Totally by two or more radar sensors (for large Vdi®as and to cover for
shadow effects of other vessels). Stereographicgssing of images from 2 or
more radars may also be utilised for eliminatiofiatde (ghost) echoes.

In principle VTS radars typically function like §s radars, but they will in most cases
need to operate simultaneously on short and longesapreferably without the need for
operator adjustments. Weather-related phenomena asicsea clutter and ducting will
further influence shore-based radars more thars'sfagars.

In addition, new challenges have developed oveantegears, including:

* Introduction of new technologies, notably AIS, whiequire the presentation
of radar information to be sufficiently accurateatmid ambiguity;

* Antenna side lobes and ghost targets (multipleectifins) may lead to false
and dangerous results when radar returns and AitS pte associated. High
precision, low side lobe antennas and careful lopabf VTS radars is
therefore required to allow for unambiguous cotrefaof position obtained
from the two information sources;

» Offshore Renewable Energy developments, such ad faims. VTS radars
will normally not be dependent on Doppler shift ahey are therefore not
affected by the rotation of wind turbines, but kuge towers may reflect radar
signals resulting in false echoes. From a VTS Qpe€gsaperspective however,
these false echoes are normally easy to distingu@$iadowing may also
present difficulties but the extent of this potahtproblem is currently not
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understood. Competent/VTS Authorities are thereémeouraged to enter into
early discussions with Offshore Renewable Energyelpers in order to
minimise any potential effects on VTS operations;

* Increasing demands to see small targets in rougithee if objectives include
detection of targets for security purposes; and

* Requirement to reduce spurious / out-of-band eonissi

These challenges require new solutions to meetirggents that often are more
demanding than those needed for ship-board equipmen

1009 Radar Functions

When radar is required, it should be able to ded@ct track, for subsequent display, all
specified moving or stationary targets which satiffie detection criteria within the
specified coverage areas and during all specifigeraiing circumstances. Each radar
should be equipped to reduce the adverse effectaimfand sea clutter and enhance the
probability of target detection. The radar shoulsbae designed and installed so as to
eliminate, to the maximum extent possible, faldgoes caused by side lobes or reflections
from nearby structures.

The VTS Radar System should assist in the developroé the traffic image, by
performing the functions shown in Table 10.1 below.

Parameters / Capability Basic Standard Advanced
Path, time and track prediction, X
CPA, X X X
TCPA, X X X
Anchor watch, X
Vessels vector, X X X
Course, speed and label/identity, X X X
Collision alerts. X X X

Table 10.1: Radar Functions

Radar frequencies selected for VTS lie typicallytmwm the S-band and X-band
frequencies, although higher frequencies, such ad&hd, are utilised. The majority of
VTS services use X-band radars as a best comprpespecially since technologies for
rain clutter suppression have matured. Also, eesalt of production volume, they are the
least expensive. The second most used frequen&+band, due to better weather
penetration in heavy rainfall. Radar operating e tS-band is typically needed if
precipitation rates frequently are greater than @#mand required detection distance
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exceeds a few nautical miles.

The International Telecommunications Union (ITU)amgs frequency band allocation,
whereas permissions to transmit on given frequeraiie granted on a national basis.

1010 Characteristics of Radar Targets.

The characteristics of VTS radar targets are ddflmeits height above sea level, its radar
cross-section (RCS) and its fluctuations in RCSnfadly, the RCS is defined as the ratio
between the power [in W] scattered by the targekliawards the radar receiver and the
power density [in W/A] hitting the target. Thus RCS is measured thand has the
dimension of an area. There is, however, no simglbgion between the physical area of
the target and the RCS, as the reflected powemdispen the angle of incidence as well as
target properties such as material and physicgbeshargets may fluctuate severely in
RCS and the returned energy is highly dependaptrapagation conditions. Table 2 below
provides recommended data to be used when defiaqgrements for a VTS.

Type of

Capability Design Requirements

Radar cross section

TARGET Height of

S-band X-band Target

Basic
Standard
Advanced

Aids to Navigation etc. —withoy
radar reflector. Small open boats,
fibreglass, wood or rubber with
1 |outboard motor and at least| 4 X 1nf 1 mASL
meters long, small speedboats,
small fishing vessels, small sailing
boats and the like.

—

Inshore fishing vessels, sailing
2 _ X 3 nf 2 mASL
boats, speedboats and the like.

Aids to Navigation with raddr

3 X | X 4 nt 10 nf 3 mASL
reflector.
Small metal ships, fishing vessgls,

4 P .g X | X | X 40 n? 100 nf 5m ASL
patrol vessels and the like.

5 | Coasters and the like. X X X 400°m 1,000 M 8 m ASL

Large coasters, bulk carriers, cargq
, : X | X | X 4,000 nf 10,000 A | 12 mASL
ships and the like.

7 | Container carriers, tankers etc. X 40,000 m 100,000 A | 18 mASL

Table 10.2: Radar target characteristics
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1011 Detection Performance

Table 10.3 and Table 10.4 below provide examplestmulated range performance typical

for radar equipment suitable for the three levélsapability recommended.

Up to sea state 6

Modelled as i ) )
fluctuating Detection and tracking ranges for standard atmosphe and rain/sea
: state as indicated
o point target
s < e Basic Standard Advanced
g o = - recommendation recommendation recommendation
s 5| g | ® 2 mm/h 4 mmih 10
2> S = mm mm
() O [ h b
g2 & 2 K Clear rain Clear rain Clear r?giwr/]h
1 |1 m| M N/A N/A > NM NIL
ASL Up to sea state 4
2m 7 NM 4NM 7 NM 6 NM
2 3 nf N/A
ASL Up to sea state 3 Up to sea state 5
3m 7NM 4 NM 8 NM 5NM 9 NM 7NM
20 m 3 10 nf S
ASL ASL Up to sea state 3 Up to sea state 4 Up to seatstate
4 100 5m 9 NM 8 NM 11 NM 9NM 12 NM I\}I\(;I
2
m ASL Up to sea state 4 Up to sea state 5 Up to searstate
5 1000 8m 12 NM 10 NM 13 NM 11 NM 14 NM I\TI\S;I
2
m ASL Up to sea state 5 Up to sea state 6 Up to seaSstate
1 1 W Im N/A N/A 10 NM NIL
ASL Up to sea state 4
5 3 W 2m N/A 10 NM 7 NM 12 NM 9 NM
ASL Up to sea state 3 Up to sea state 5
12
3 10 3m 10 NM 6 NM 12 NM 8 NM 14 NM NM
50 m ASL
ASL Up to sea state 3 Up to sea state 4 Up to sea/state
100 5m 13 NM 12 NM 15 NM 13 NM 17 NM 15
4 ) NM
m ASL
Up to sea state 4 Up to sea state 5 Up to seafstate
1000 8m 16 NM 15 NM 18 NM 17 NM 20 NM 18
5 m? ASL NM
Up to sea state 5 Up to sea state 6 Up to seaSstate
NIL
1 1n Im N/A 12 NM
ASL Up to sea state 4
10
2 3 AZSnE 13 NM 5NM 16 NM NM
Up to sea state 3 Up to sea state 5
18 16
100 3m 17 NM 10 NM
m 3| tont ) ast N/A NM NM
ASL Up to sea state 4 Up to sea state 7
4 100 5m 20 NM 19 NM 22 NM I\?I\(;I
2
m ASL Up to sea state 5 Up to sea state 7
1000 8m 23 NM 22 NM 25NM 23
5 ) NM
m ASL

Up to sea state 8

Table 10.3: Typical range performance, X-band
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Modelled as fluctuating | Detection and tracking ranges for standard
g point target atmosphere and rain/sea state as indicated
S 2
= = @ Standard recommendation
L > o %)) o
Z e S < e Clear 16 mm/h rain
4 NM 3NM
4nt 3mASL
Up to sea state 4
7 NM 5NM
20 mASL 4 40 ? 5m ASL
Up to sea state 5
10 NM 8 NM
5 400 M 8 m ASL
Up to sea state 6
7 NM 4 NM
3 4nt 3mASL
Up to sea state 4
11 NM 8 NM
50 m ASL 40 n? 5m ASL
4 Up to sea state 5
14 NM 13 NM
400 nt 8 m ASL
5 Up to sea state 6
10 NM NIL
3 4nt 3mASL
Up to sea state 4
14 NM 12 NM
100 m ASL 40 nt 5m ASL
4 Up to sea state 5
18 NM 19 NM
400 nt 8 m ASL
S Up to sea state 6

Table 10.4: Typical range performance, S-band

For detailed analysis, the recommended method dtgrchination of radar coverage and
range performance is a combination of site inspastiand radar system performance
calculations, made by experts with a sound operatiand technical knowledge about the
subject.

Calculation of performance should be focused onsthallest targets of interest in poor
weather conditions. All applicable losses shouldif&uded in the calculations. The
probability of detection and false alarm rates uskduld comply with that required to
meet the performance required for the individuabvT

1012 Radar Propagation Conditions

Performance should, in all cases, be evaluatedrasgustandard atmospheric conditions.
In addition, for each individual VTS the influenftem adverse propagation effects should
be analysed in detail for areas of the world hawngical climate and dry and hot climate.

Ducting may occur almost anywhere and all systehwuld be designed to eliminate
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adverse effects from this. For most parts of theldvevaporation ducting tends to persist
most of the time, giving extended range, especfaltjow mounted antennas. The effect
will give average improvement in detection perfonce and may therefore be very useful
in respect to security applications, if requirdithe effect is usually not stable enough to be
calculated as a benefit in safety applications.

1013 Radar Accuracy and Target Discrimination

Accuracy as well as range and bearing resolutieoipion is necessary in order to have a
clear and distinct appreciation of the movemenwvedsels, including those that are at
anchor. Consult IALA Recommendation V-128 for fentlyuidance.

1014 Radar Tracking

Provision of target tracking, where computers awtioeally follow radar plots and provide
information in synthetic form, is done by a plottr@ction process followed by an
automatic tracking process. Plot extraction shdaddautomatic in the entire VTS area
covered by radar. Track initiation should be autben@xcept in selected areas or manual
depending on the concept of operations.

In automatic track initiation modes, all plots insaan should be considered potential
targets. Some of the plots will be associated wr#viously established tracks, while the
remaining plots should be considered as candiditesnew tracks, tentative tracks.

Tentative tracks will become confirmed tracks ibtgl from consecutive scans “fit into the
picture” within reasonable physical manoeuvrabilitgits, otherwise the tentative tracks
are discarded.

The tracking system should be able to handle at eaertain number of tentative tracks
and to initiate tracks and eventually to confirmaclks under certain conditions of; P
(probability of detection) and:P(probability of false alarm). It should also bespible to
initiate a track manually. In manual track initat, the operator using a graphical tool
selects a plot on the radar display. When selethésl plot should form the starting point
for a tentative track, which eventually should le&faemed or discarded, as in the case of
automatic initiation.

If automatically or manually created tentative k&ersist over a certain length of time
the tracks should be promoted to confirmed tradRenfirmed tracks should be shown on
the display. The tracking system should be abléandle at least a certain number of
confirmed tracks as recommended in IALA Recommendat-128.
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If a confirmed track either moves outside a usdindd maximum range, into a user

defined non-tracking area and the quality of tlaekrfalls below a predefined minimum,

or if the track cannot be updated with new ploterav certain length of time, then the track
should be terminated. In certain cases the opesatmuld receive a warning as defined by
the VTS Authority.

False tracks may appear as a result of noisegecl(iticluding wakes) and ghost echoes.
The maximum number of false tracks allowed is ddpahon role of the VTS, however,
false tracks should be avoided in safety criticaba.

There is a trade-off between the time for confiiorabf tentative track and the number of
false tracks. A longer confirmation time implies$ false tracks and it should be possible
to balance this trade-off in the setup of the VTS.

Track loss may occur as a result of £ 1 in combination with targets manoeuvring,
especially in the vicinity of obstructions suchtagiges. A level generally accepted is that
each operator should correct up to one track lesfipur.

Swapping of track identity may occur as a resultanfets moving close together or even
merging for a period of time, especially if targat® overtaking with small difference in

speed and course. A simple method of manual casreshould be employed. In the case
of AIS information being available for the radaadk(s) in question, automatic correction
should be performed. The problem may also be aséddeby implementing operational

procedures to separate targets or to prevent dwegtan critical areas.

The VTS authority should analyze critical areaghsas those in the vicinity of bridges,
and provided a detailed explanation of their regmients with regard to tracking to VTS
equipment suppliers to allow them to offer appraj@isolutions.

1015 Automatic Identification System (AIS)

The system is intended to enhance safety of lifeseat, the safety and efficiency of
navigation, and the protection of the marine emvment. In addition, it may contribute to
maritime security. SOLAS Regulation V/19 requitkat AIS should exchange data from
ship-to-ship and with shore-based facilities. Efere, the purpose of AIS is to help
identify vessels; assist in target tracking; sifypinformation exchange (i.e. reduce ship
reporting using radiotelephony); and provide adddil information to assist situational
awareness. In general, AIS will improve the quatit the information available to the
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VTSO or OOW. AIS is a useful source of supplemniaformation to that derived from
other navigational systems and sensors, includidgnr

AIS has brought many benefits to VTS Centres. dsal amongst these is the automatic
and immediate provision of vessel identity (MMSIaall sign) which, where necessary,

helps to facilitate rapid radio communication, #i®r overcoming the safety weaknesses
and time consuming procedures inherent in the ptsvarrangements.

1016 Objectives of AIS
AIS shall:

* Provide information automatically to appropriateguipped shore stations,
other ships and aircraft, including the ship’s iitgntype, position, course,
speed, navigational status and other safety-relafetmation;

* Receive automatically such information from simitditted ships;

* Monitor and track ships;

* Exchange data with shore based facilities; and

» Assist in ensuring the highest possible level déétyaand efficiency for vessel

traffic in the designated area.

AIS should improve the safety of navigation by s8g in the efficient navigation of
ships, protection of the environment, and operatdbVTS, by satisfying the following
functional requirements:

* In a ship-to-ship mode for collision avoidance;

» As a means for littoral States to obtain informataibout a ship and its cargo;
and

* AsaVTS tool, i.e. ship-to-shore (traffic managetye

AIS should provide ships and competent authoritieth information from the ship,
automatically and with the required accuracy aedudency, to facilitate accurate tracking.
Mandating AIS carriage and establishing a serviceeteive, process and distribute the
AIS signals received from vessels enhances safetysacurity and improves the ability to
manage traffic.

Some shore facilities may need to act on the inébion received, others may need to
monitor AIS and maintain an information databadeor these reasons, a nationwide or
regional network may be set up.
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The service should also be capable of informatiamnange and distribution among several
users ashore and afloat. Government agenciesd airvices and commercial maritime
interests may have justifiable needs for AIS data.

1017 Use of AIS in VTS Operations

Automatic Identification System (AIS) is a systehatt makes it possible to monitor and
track ships from suitably equipped ships, and sktagons. AIS transmissions consist of
bursts of digital data ‘packets’ from individuadgbns, according to a pre-determined time
sequence. AIS data consists of shipboard informasach as: position, time, course over
ground (COG), speed over ground (SOG) and headii§. use a broadcast and
interrogation technology that operates ship-to-snd ship-to-shore and includes limited
communication capabilities. Shore stations recdive same information from AIS
equipped ships within VHF range.

The International Maritime Organization (IMO) hastablished carriage requirements for
merchant ships. The International Telecommunicatitnion (ITU) has defined the
technical characteristics and ratified the glolbatjiencies. In addition, the International
Electrotechnical Commission (IEC) has developedhows for testing AIS for global
interoperability.

AIS makes navigation safer by enhancing situatioaalareness and increases the
possibility of detecting other ships, even if treg behind a bend in a channel or river or
behind an island in an archipelago. AIS also sole problem inherent with radars, by
detecting smaller craft, fitted with AIS, in sealamin clutter.

1018 AIS Service

For VTS purposes, an AIS service provides AIS imfation from one or several base
stations to users. In addition to vessel data, # gervice provides status on AIS
equipment and management functions for the contfolthe AIS network. Where
applicable, AIS should support regional Vessel ficabervices between adjoining VTS
Centres.

1019 Operational aspects

The AIS service should provide timely, relevant aaturate information to assist the
decision-making processes of a VTS. The AIS sermay also support port operations by
providing information to appropriate shore facdfi It provides automatic vessel position
reports and movement information as it is receigedemote sites throughout the service
area. In support of incident response, the AlSiseywperates in conjunction with the port
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authority, can provide information about traffic darthe corresponding situational
information. The AIS service also provides inforioatto allied services to support their
tasks.

AIS may provide:

» Timely, relevant, and accurate information abowtseds within the area that
might affect safety, security, or the decision makof the VTSO;

* Timely information about emergency and environmlecdaditions that might
affect safety or the decision making of the VTSO;

* Where required, the transmission of relevant infion to the mariner in a
manner that does not distract from the task at hpadicularly in narrow,
confined channels where there is heavy traffic; and

» Up-to-date knowledge regarding the route to besitad.

AIS, as well as existing aids to navigation andldp@ilotage systems, navigation
management systems, and regulations provide intosm#o the mariner but these systems
require integrity monitoring to ensure the inforioatthey impart is accurate.

AIS information may support the VTS Service witleigent response in alerting vessels in
or planning to enter the area of concern; VTS iectdanalysis may be supported by
review of AlS information.

1020 AIS Data and Data Rates

There are different message types, including thip’sstdata, required by the IMO
performance standards (as well as data necessacpii@munication management). AIS
messages transmitted by AIS Class A mobile deviaeshe categorised as Static, Dynamic
or Voyage Related data.

In general, the following information is availalitebe transmitted by AIS:

« Static (manual input)
»= Maritime Mobile Service Identity (MMSI);
= Call sign and name;
= IMO number;
» Length and beam;
» Type of ship; and
= Location of position-fixing antenna on the shipt @fbow and port
or starboard of centreline).
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* Dynamic (automatic input)
= Ship's position with accuracy indication and intggstatus;
= Position time stamp (UTC seconds only);
= Course over ground (COG);
= Speed over ground (SOG);
» Heading;
= Navigational status (e.g., not under command (N@€anchor, etc.
- manual input);
= Rate of turn;

* \Voyage Related Information (manual input at mastediscretion or as
required by competent authority)
= Ship's draught;
» Hazardous cargo (type);
= Destination and estimated time of arrival (ETA)

The data is autonomously sent at different updatesras follows :

* Dynamic information dependent on speed and coulteeaion (see Table
10.5); and

» Static and voyage related data every 6 minutes rorremuest (responds
automatically without user action).

Ship's manoeuvering condition Reporting interval

Ship at anchor or moored and not moving faster thianots 3 min
Ship at anchor or moored and moving faster thand2sk 10 sec
Ship 0-14 knots 10 sec
Ship 0-14 knots and changing course 31/3 sec
Ship 14-23 knots 6 sec
Ship 14-23 knots and changing course 2 sec
Ship >23 knots 2 sec
Ship >23 knots and changing course 2 sec

Note: These rates apply to Class A ship borne Algcds. Class B devices update every 30 secondsgsr |

frequently.

Table 10.5: Report Rate of Dynamic Information

1021 Coverage considerations

In general, AIS coverage ranges should approxild&t€ voice communication ranges.
However, actual vessel traffic density or geograptonsiderations (i.e., mountains or
other VHF occlusions) may determine the need fditemhal base stations.
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AIS interoperability with adjacent VTS Authoritie®eds to be given careful consideration
to ensure adequate coverage is achieved.

1022 Short Safety-related Messages

Short Safety-related Messages are free formamessages. They can be addressed either
to a specified destination (MMSI) or broadcast itoships in the area. When used by the
VTS, their content should be relevant to the sabétiyavigation (e.g. an iceberg sighted or
a buoy not on station). Such messages can coatamaximum of 158-162 characters.
Although unregulated, these messages should beakegitort as possible.

Short Safety-related Messages are an additionalnsnéa broadcast maritime safety
information; their usage does not remove any ofréwgiirements of the GMDSS, such as
NAVTEX. The VTSO should not assume that all ShateB/-related Messages have been
read onboard.

1023 Binary Messages

Binary Messages are additional predefined messtgdsmay either be addressed or
broadcast. Binary Messages may be transmitted eceived by mobile AIS devices and
AIS Base Stations that are equipped to procese thessages. Shore Base Stations may
receive ship’s Binary Messages and redistributentteeother ships and/or users.

The display capability of AIS Binary Messages ig part of the mandatory functions of
the Minimum Keyboard and Display (MKD). Ships eqegd only with MKD may not be
able to receive this information unless they hadeiteonal hardware, and dedicated
software.
These messages are dedicated to specific apphisagaamples are:

» Meteorological and hydrological data,;

* Dangerous cargo indication;

* Fairway closed,;

» Tidal window;

» Extended ship static and voyage related data;

* Number of persons on board; and

* Pseudo-AlS targets.

Binary Messages may reduce verbal communicatiodseahance reliable info exchange
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and reduce VTSO workload. Binary Messages aremended to replace standard services
such as GMDSS and SAR.

For further details, see IMO SN/Circ.236, dated K&y 2004, Guidance on the
Application of AIS Binary Messages.

1024 Assigned Mode

In order for VTS to take full advantage of AlS, ass to the capabilities of an AIS Base
Station is required. This access should preferablyhrough an AIS service. With this
access, the VTS may change the reporting rate 8rohlnnel, send short safety-related
messages, or perform other functions as necessatry.

If authorized by the competent authority, a VTS mag the AIS capability to change the
reporting mode (from autonomous to assigned mamteexample) of selected shipboard
AIS units. This will enable the ship station toeogte according to a specific transmission
schedule. For example, the AIS reporting rateafgessel transiting at a slow speed could
be increased.

1025 Display of AIS data

In the VTS Centre, AIS data may be viewed on actedaic chart, either separately or
combined, with the other data sources includingrathe VTSO should have the ability
to filter the displayed information. To gain thesb&enefit the AIS information should be
presented to the VTSO on an integrated display.example, a target that is tracked by
radar and AIS may be displayed with one symbol ¢basecorrelated information received
from the two sensor types. The user may have thieropo display the input from each

sensor with two different symbols. It should als® gossible to identify which sensor(s)
are used to derive the target position.

IALA Guidelines on AIS include a description of thecommended AIS target symbols;
these are intended for the onboard ECDIS/ECS systins acknowledged that for VTS

operational requirements a wider range of infororatinay be appropriate; for example,
the use of symbols that depict different types arms of vessels. Further, it may be
necessary to show which vessels have pilots emtadkether information.

The choice of AIS symbols to be used in VTS Cenigawatter for the VTS Authority to
decide. It must be noted that the IMO and IALAdance offered for on-board AIS
symbology may not be adequate for a VTS, becausé¢he®frequirement for more
information by the VTS Centres. IALA Recommendati®l28 Operational and
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Technical Performance Requirements for VTS Equipiitition 2.0 June 2005) provides
more information on this subject.

1026 AIS Data Validity

Operators should be aware that the validity of Aa received from ships is dependent
on the proper installation of AIS, correctly incéd and functioning ship’s equipment,
and correct manual input of static and voyage-e€elalata.

Caution has to be taken when using AIS data focgssing. Wherever possible AIS data
should be validated and correlated against othesage and information sources.

1027 AIS References

« |JALA Recommendation A-123The Provision of Shore Based Automatic
Identification SystenDecember 2002

* |ALA Guideline 1028 The Automatic Identification System (Al8)Jume 1,
Part 1, Operational Issues, Edition 1.3, Decembén?2

* |ALA Guideline 1050 The Management and Monitoring of AIS Information,
December 2005

* |ALA Guideline 1032 Aspects of Training of VTS Personnel Relevant & Al
June 2003

 |ALA Recommendation V-1280perational and Technical Performance
Requirements for VTS Equipmednnex 3, Edition 2.0, December 2005
(Under Revision)

* IMO Recommendation on Performance Standards fadraversal Shipborne
Automatic Identification System (AIS) (MSC 74(68nex 3)

1028 Radio Direction Finder (RDF)

A number of VTS Authorities require RDF receivasgéceive information on the position
and assist in the identification of vessels, udimgr radio emission. In order to ensure
accurate localization, the use of two or more sapaRDF stations is required. All
bearings should be automatically displayed on tiasen screen when the signal has been
received after a delay of no more than 3 seconkds.bearings should remain visible on
the chosen screen as long as the vessel is traimgnatsignal. Consideration should be
given to the requirements for availability of theabings after the vessel has ceased
transmitting, such as through recording or instaptay capability.

117



Chapter 10: VTS Equipment IALA VTS MANUAL (2008)

RDF may be regarded as being complementary to Atfwever, it may aid in the
localisation of vessels not equipped with AlS. RDBFnot suitable of being used for
continuous tracking.

1029 Hydrological/Metrological Equipment

It is essential that a VTS Centre has access toological /meteorological (hydro/meteo)
systems, which will provide local Hydro/meteo infation relevant to the VTS Area(s)
and can, if required by the VTS Authority, disseate this to their users and allied
services. Where a VTS Authority determines a needstablish their own monitoring
stations, the individual VTS Authorities should etetine the accuracy and availability
requirements for each VTS Centre. IALA Recommermatal/-128 provides an indication
of typical minimum accuracy and availability recgnrents.

Typical meteo variables are those provided by weragtations and include air temperature
and humidity, wind velocity and direction, and ti$ity. In certain locations, hydro
variables such as tidal level, tidal stream/curidinéction and velocity may be required.
This data may be obtained through sensors or dkaila tables/databases from national
authorities. Sensors providing this data, usualbated at remote sites, communicate the
variables to a VTS Centre via a telecommunicatioms At the VTS Centre, graphical
and/or numeric information is presented for uséhayVVTS Operators.

Hydrological and meteorological information may iheegrated into VTS applications to
provide the VTS Operator a real-time assessmerhefenvironmental situation in the
VTS area of responsibility. Information collectadrh this equipment can be provided to
ships to assist in assessing the waterway condition

A number of countries operate tide gauges and mumeters to assist the prediction of
tidal heights and streams or for the broadcasteaf-time information to shipping. The
Intergovernmental Oceanographic Commission (I0Qkegponsible for coordinating the
Global Sea Level Observing System (GLOSS) programastablish global and regional
networks of sea level stations for providing esséninformation for international
oceanographic research programmes.

1030 Closed circuit TV (CCTV) Cameras

The performance requirements placed on the CCTVicgewvaries depending on traffic

density, levels of VTS, special regional featured the coverage of the VTS area. CCTV
information may be integrated into VTS applicatidosprovide the operator a real-time
assessment of the situation in the VTS area oforesbility. Information collected from
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this equipment can be provided to ships to aseisissessing the waterway conditions.
IALA Recommendation V-128 provides an indication ofinimum performance
requirements.

1031 Information Management

It is the task of the information management systathin a VTS, to collect, process and
correlate information from different sources in @rdo present an integrated image of the
traffic, its environment and maintain situationabaseness. This information may
include:

« Communications, internal and external;

» Sensor data, i.e. data used to generate the tnaffige such as radar, CCTV,
AlS;

* Shipping information data, i.e. vessel and cargta,dancluding vessel
movement information;

* Meteorological and hydrological data; and

+ Data from other sources if relevant.

In parallel to presentation of information to thgecators, the information or part hereof,
may be recorded and stored for later use.

1032 Operator Interface
The Operator Interface should include the displathe traffic image, including the traffic
situation and corresponding traffic information.

1033 Traffic Situation Display

A VTS display mapping graphics, analytical graphacel overlay information should be
provided to enable a VTS Operator to have a corpiidere of the geographical features,
waterways and navigational lanes. When this infdionas being displayed, in many cases
the radar video echoes of the coastline shoulduppressed beyond the coastline, making
this area of the display available for other sytithénformation. Definitions of the
requirements and accuracy of all the graphic pdasb need to be developed during the
Project Definition phase.

If VHF direction finders are included in the systeire bearing lines should be shown on
the VTS display, with an option for the operatostatch them off.

IALA has developed a Recommendation on the usepaesentation of symbology at a
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VTS Centre (including AlS). VTS Authorities shoulefer to Recommendation V-125 for
information on this matter.

1034 Traffic Information Display

In addition to the traffic situation display a VT&hould include display of textual
information in the form of tables etc. A list participating vessels should include static
information and dynamic information concerning thessel, for example Vessels Name,
Call Sign, IMO Number, MMSI, ETA, ETD, Course, Sgesnd Position, if required.

1035 Work Environment - VTS Operator Positions

A console should be provided at every VTSO positdath the equipment integrated in the

most ergonomic arrangement. The illumination &f tperator position should be such

that all relevant equipment such as the VTS monitommunication equipment, target

analyzer etc. can be monitored effectively and adstrative tasks can be carried out at the
same time. Daylight displays for radar equipmesmiehthe advantage that they can be
operated efficiently in normal room light levels.

Care should be taken when choosing the site focéimsoles that VTSO positions do not
interfere with each other especially regarding sburmn addition to the sensors and the
communication equipment, access to data base iataymis necessary at a VTSO’s
position for reference purposes and for providimfgrimation to shipping.

1036 Operational conditions, Redundancy and emergen precautions

The operational conditions for VTS equipment wilry from one place to another. In

some countries the availability and reliability vég@ments need to take into account
extremes of temperature or precipitation, in otlsgrscial attention may need to be paid to
wind force (including gusts) or earthquake resis¢amhe maintenance and availability of
remote sensors should be given special considaratid adequate redundancy provided.

To ensure adequate availability and reliabilityalvparts of the VTS, e.g. all operational
VTS communication services, should have back-uptegsys with a power source
independent from the normal power supply. The Heededundant sensors and even an
alternative site for the VTS Centre should be abersd. (IALA Recommendation V-119).
Where provision is made for an alternative sitetf@ VTS Centre, operations should be
capable of being easily transferred to the seconidaation in the event of an emergency
or maintenance situation that causes the tempgatasyre of the primary VTS Centre.

When determining the position and range of radaripggent, the possibility of radar
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malfunction should be taken into account, and wipeaeticable the arrangements should
enable another radar, or AlIS where appropriatpréwide cover for the sub-area or sector
affected.One or more spare VTSO consoles should also bedmoed to:

» Substitute for any console that is unserviceable;
* Be used for On-the-Job training;
* Where a need exists, be used by a VTS Supervisor;

* Where appropriate, be used in the co-ordinatioenoérgencies.

Furthermore the VTS should not be entirely depehdarnsynthetic images of the traffic.
Instead a combination of radar video and extractBdmation is recommended. This will
provide the VTSO with a means to verify track piosis and the experienced VTSO will
often be able to classify the individual target the basis of the radar video. A VTS
System should also be flexible and easily updagealoingside of the routine operations of
the VTS Centre, without the need for interruptihngde VTS operations.

1037 Availability and reliability of equipment

The equipment performance parameters are strorgpgrdlant upon the services to be
provided which influences the Mean Time Betweerufas (MTBF) and the availability
of the service. Information on availability andiability methods is given in the IALA
Guide to the Availability and Reliability of Aids tNavigation.

The shape of things to come? Head-up displays for VTS?

Whilst perhaps technically possible in the future, the picture is a reflection of a radar display at the Storebelt, Denmark.
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PERSONNEL

Professional, well-trained and highly motivated staff

The Greatest Single Factor.
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Worldwide, wherever VTS operations take place, mariners expect common standards of service and performance.
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CHAPTER 11: VTS PERSONNEL

1101 Introduction

VTS Operators, masters, bridge watchkeeping peedcanmd pilots share a responsibility
for good communications, effective co-ordinatiordamderstanding of each other’s role
for the safe conduct of vessels in VTS areas.

Depending on the size and complexity of the VTSaaservice type provided as well as
traffic volumes and densities, a VTS centre may maose VTS Operators, VTS
Supervisors and a VTS Manager. It is for the Coeqé¢TS Authority to determine the
appropriate levels in order to meet its obligatiamsl to ensure that appropriately trained
and qualified personnel are available.

VTS Authorities should develop detailed job deswoips for personnel at each VTS
centre, based on the service type or types to ®é@dad, the equipment available and the
co-ordination needed with other internal departmeamid allied services.

Examples of job descriptions are shown in “Roled Responsibilities” below and in the
IALA Recommendation V-103. These job descriptioas de expanded as necessary to
encompass more fully the responsibilities spetdieach VTS centre.

ROLES AND RESPONSIBILITIES

1102 VTS Operator

The key person in any VTS operation is the VTS @puer who is responsible for
establishing and maintaining a traffic image, whighl facilitate interaction with the
vessel traffic thus ensuring the safety of navatvithin the VTS area of responsibility.
The VTS Operator is also required to decide onoastito be taken in response to
developing traffic situations, after careful an&ysf the data being collected.

The job description for the VTS Operator shouldlude the aims and objectives of the
operational work carried out by the Operator, theks and responsibilities involved
together with the skills and knowledge requiredctory out the work efficiently and
effectively. The job description should also clgastate what service type the VTSO is
authorized to provide.

The following list provides examples of the aciest carried out by a VTSO:

* Maintain situational awareness and monitor thditrahage with all available
sensors within the area of responsibility;
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* Maintain communication with ships as appropriate the service type
provided by the VTS using all available communigatiacilities;

* Operate equipment for communications, data cotlectdata analysis and
establishment of a traffic image;

* In an Information Service (INS), provide relevanformation at appropriate
times;

* In a Navigational Assistance Service (NAS), assasid provide such
information as may be needed to aid a ship in aliffi navigational or
meteorological circumstances or in case of defeceficiencies. NAS may
be given on request by a vessel or when deemedsageby the VTS;

* In a Traffic Organisation Service (TOS), organisel plan the vessel traffic
movements within a waterway to prevent congestiahdangerous situations;

» Communicate with allied services and other agerasesppropriate;

» Ensure that all adopted standard operating proesdamd relevant waterway
regulations are adhered to;

 Take appropriate actions in emergency situationsl ather special
circumstances defined for the VTS area. Where gpjai®, co-ordinate
communications for such situations and/or circumsga; and

* Maintain a log of all incidents/accidents occurringthin the area of
responsibility.

1103 VTS Supervisor

The VTS Authority may establish the post of VTS &wisor. The VTS Supervisor is
responsible for assisting, managing and/or co-atdig the operational activities of the
VTS Operators.

A VTS Supervisor should hold a current VTS Operajaalification together with the
appropriate endorsements.

The job description for the VTS Supervisor shouldlude the aims and objectives of the
operational work carried out by the Supervisor, thgks and responsibilities involved
together with the skills and knowledge requiredctory out the work efficiently and
effectively. The job description should also clgatate the management responsibilities
delegated by the VTS Authority/Manager. Where a \WISnager is not appointed, the
Supervisor may be responsible for the day-to-dayping of the VTS centre.
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* VTS Authorities should develop detailed job deswmimps for VTS
Supervisors, based on the services to be providedhé particular VTS
centre. In addition to the activities appropriabeat VTS Operator, the job
description for the VTS Supervisor may include fillowing activities:

» Supervising VTS Operators;

* Ensuring that proper co-ordination takes place betwthe VTS, allied and
emergency services;

* Ensuring that the service provided meets the rements of both the
stakeholders and the VTS Authority;

* Ensuring that a log of all incidents/accidents odog within the area of
responsibility is maintained,;

* Assisting in training and assessing the VTS Opesads defined by the VTS
Authority and/or VTS Manager;

* Performing administrative tasks as defined by VT&nkyer; and

* In the absence of a VTS Manager, ensuring thatditées and activities
normally carried out by the Manager, are adhered to

1104 VTS Manager

The VTS Authority may establish the post of a VTSrdger. The VTS Manager is
responsible for managing and co-ordinating theviiets of the VTS centre on behalf of
the VTS Authority. In some cases, a VTS Managey mave the responsibility for more
than one VTS centre. Ideally the VTS Manager shoaldo possess a VTS
Operator/Supervisor qualification.

Basic knowledge of VTS functions and the tasksqreréd by the operational personnel at
the VTS centre are beneficial to good managemkiig.important for the VTS Manager to
understand the needs of stakeholders and vessalg the VTS and to determine their
requirements and expectations.

VTS Authorities should develop detailed job desawips for VTS Managers, to reflect the
services provided by the VTS centre(s). In additiomaving knowledge of the activities
appropriate to a VTS Operator/Supervisor, the jebcdption for the VTS Manager may
include the following responsibilities:

» Ensuring that the aims and objectives of the VT&Snaet at all times;

 Ensuring that all VTS operations follow current syl regulations and
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legislation;
* Managing and co-ordinating financial, technical &odhan resources;

* Ensuring that the standards set by the Compete&t/Adthority for operator
gualifications and training are met;

» Ensuring that the training and certification of Vp8rsonnel are appropriate
to the service types being provided;

* Ensuring VTS quality standards are maintained;
* Maintaining awareness of continuing developmenttierVTS centre(s);

* Planning and developing of emergency proceduresppeopriate to the VTS
area of responsibility;

* Ensuring that all adopted standard operating praesdare reviewed and
amended as required;

* Developing and maintaining a good public informati@nd relations
programme; and

 Be prepared to provide evidence in the event ofdemts or accidents
occurring in the VTS area. To this end the Manajeuld ensure that all
such events are properly recorded and readily @ailfor examination by the
Competent/VTS Authority.

1105 On-the-Job Training Instructor (OJT Instructor)

The VTS Authority should ideally provide for an Olistructor who is responsible for
managing and coordinating the OJT to the VTS ojmeralk personnel. In some instances
the responsibilities for OJT the may fall to a VOBerator or VTS Supervisor.

The OJT Instructor should have the basic skills amgropriate instructional techniques in
order to be able to fulfill the training requirenteas defined in IALA Recommendation V-
103 and Model Course V-103/4. The OJT Instructmutd be fully conversant with the
processes and procedures required to meet the €lilrements of the VTS centre(s) in
which the training takes place.

The job description for the OJT Instructor shouidlude the aims and objectives of the
operational work carried out by the Instructor, tiasks and responsibilities involved
together with the skills and knowledge requiredctory out the work efficiently and

effectively.
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The job description for the OJT Instructor may ud# the following activities:

* Prepare and provide the OJT programme taking iotownt the requirements
of the Competent/VTS Authority;

* Review and update the contents of the OJT progrgmme

* Assess the trainee's personal ability and adapt @ programme
accordingly;

» Continuously monitor and assess the trainee's pssgand document this in
the trainee's task book;

* Provide feedback about the trainee's performancéhéoVTS Supervisor
and/or Manager; and

* Report all pre-OJT training deficiencies to the VTpervisor and/or
Manager.

1106 Technical Support Personnel
The VTS Authority may use internal technical persgirand/or external technical service
providers for support and/or maintenance regar®ing§ equipment.

Internal technical personnel

The job description for the own technical suppatspnnel should include the aims and
objectives of the technical work carried out aslves the tasks and responsibilities
involved together with the skills and knowledgeuieed to carry out the work efficiently
and effectively.

External technical service providers

The VTS Authority should ensure that the extereghtical service providers have the
necessary skills and knowledge required to cartyfemiwork efficiently and effectively.

1107 Staffing Level

The availability of appropriately qualified VTS #tes an essential resource without which
VTS operations cannot safely be managed. Detergnithe adequacy of the number of
VTSOs on duty is often difficult to quantify withg degree of accuracy. Invariably this
will be a balance between numbers of factors thaAt & Authority will need to keep under
periodic review.

For further information on this topic, see IALA @eline No. 1045Staffing Levels at VTS
Centres.
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CHAPTER 12: TRAINING AND QUALIFICATION

1201 Introduction

A major factor in the efficient operation of a VE8ntre is the standard of competence of
its personnel. Recognising that VTS personnel ammbers of a profession whose
principal interaction is with mariners and maritirpdots in the safe management of
maritime traffic, their competence needs to reftbat professional responsibility.

In a VTS area, as specified by the relevant VTShArty, VTS personnel should be
capable of interacting with vessel traffic by privng information, navigational assistance
and traffic organization as and when required l®y\MR'S or vessel concerned. It is for the
VTS Authority to ensure that appropriately train@ersonnel are available to undertake
these commitments.

In order to ensure that standards for training \6E&onnel meet the appropriate level, the
relevant Authority will need to provide the necegsaccreditation, according to IALA
Guideline No 1014Accreditation of VTS Training Institutes for Traigi VTS Personnel
This should help to ensure the competence of paeddhat occupy operational positions
in a VTS Centre.

1202 Publications
IALA has prepared several publications that provilkcommended standards and
guidelines on most aspects concerning the traianmqualification of VTS personnel.

IALA Recommendation V-103 | Standards for the Training and Certification of VIS
Personnel

IALA Model Course V-103/1 | VTS Operator Training

IALA Model Course V-103/2 | VTS Supervisor Training

IALA Model Course V-103/3 | VTS On-the-Job Training, VTS Operator, VTS Supewis
IALA Model Course V-103/4 | VTS On-the-Job Training Instructor

IALA Guideline No. 1014 Accreditation of VTS Training Institutes for Trang VTS
Personnel
IALA Guideline No. 1017 Assessment of Training Requirements for existingVvVT

Personnel, Candidate VTS Operators and the Retvialdaf
VTS Operator Certificates

IALA Guideline No. 1027 Designing and Implementing Simulation in VTS Traupiat
Training Institutes and VTS Centres

Fig. 12.1: Publications and References for VTS Training
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1203 Recommendation V-103 on Standards for Trainingnd Certification of VTS
Personnel

Recommendation V-103 describes the principles dojelctves of VTS training, proposes
entry standards and aptitude testing, and desctiiteebasis for the conduct and award of
qualifications, certification, annual assessmerd egvalidation as well as outlining the
possibilities for career enhancement. Training diSVpersonnel follows the format used
by IMO for the training of shipboard personnel (3¥@5) and sets out the requirements
for competency-based training for VTS Operators &upervisors. (See also IMO
Resolution A.857(20), SOLAS Chapter V Regulatiorah@d MSC Circular 1065).

1204 International Framework — STCW Convention andCode
The STCW Code (1995) provides a specific formdidgaised in the training and assessing
of watchkeeping Officers. The framework includes:

* The competencies that are deemed necessary tarpeaftask or skill and are
required by a candidate;

* Prescribed standards of knowledge, understandidgpaoficiency that must
be achieved by the candidate in order to propedsfopm their functions
aboard a ship in accordance with internationallgad criteria;

« The methods for demonstrating competence that g@eovevaluation
techniques to assess the candidate; and

* The criteria for evaluating competence that prosithee means for an assessor
to judge whether or not a candidate can perfornreétaed tasks, duties and
responsibilities.

The IALA Competence Charts in Recommendation V-103 follow a similar format to that of the
IMO Model Courses, which are based on the STCW 95 Code.

Key Point

1205 Selection and Recruitment

Prospective candidates for VTS Operator trainingl@3/1) should meet the minimum

entry requirements as defined by the Competent/Xtithority. The selection procedure
for newly recruited VTS Operators should at a mumminclude aptitude assessment,
medical examination together with an assessmenthef personal suitability of the

candidate.

The selection of personnel already in possessian \6TS Operator's Certificate together
with the appropriate On-the-Job Training (OJT) esdment will depend largely on
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previous operational experience, if any, as a Ver@or at a VTS Centre.

Personnel may be recruited directly as VTS Supersis they can demonstrate to the
VTS Authority that they have the required expereetw undertake the responsibilities and
duties of a VTS Supervisor. The VTS Authority slibeinsure that such personnel have
received VTS Operator training and any additiomaining as may be necessary to meet
the required standards of competence for a VTS ISigoe.

1206 Medical (Physical/Mental) Requirements
Candidates should meet the medical standards thtresdablished by the Competent/VTS
Authority prior to recruitment.

1207 Personal Attributes

Personal attributes are important factors in tHecten criteria. A continual assessment
should be made of the candidates’ suitability tiyjfeaut the selection process. Candidates
should at a minimum have an appropriate sensespbresibility, show independence as
well as having a willingness to co-operate withenghas part of a team.

1208 Aptitude Assessment

Aptitude assessments should be carried out pricedauitment. All prospective candidates
should be assessed even if they have previousimaréxperience. Assessments, which
employ simulation of traffic movements, can be used

Assessments should be designed to determine tliy abicandidates to:
» Select relevant information from non-relevant imi@tion;
* Combine auditory and visual information;
* Demonstrate spatial and situational awareness;
» Demonstrate alertness and decisiveness in altising
» Carry out several tasks simultaneously;
e Carry out routine work without losing situationaaeness;

* Show initiative while working within a framework aftandards, regulations
and structured procedures;

* Recognise and manage work related and personas stned

* Demonstrate appropriate communication and liteskais.
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1209 IALA Model Courses

The basis of VTS training is set out in the IALA W Courses. These courses are not
intended to be used directly as course materiahlaiia guide that can be adapted in two
ways:

* To meet the entry level knowledge of candidates and

* To enable course design to be matched to the exgaints of the appropriate
Competent/VTS Authority.

The Model Courses are designed to produce unilgrsainmon standards of training and
performance. These Model Courses provide a basi¥T& training institutes to design
courses. It is for the relevant Competent Authesitio approve the courses undertaken at
VTS training institutes.

Depending on the recruitment level and backgroundaadidates, some elements of the
Model Course could be addressed through an assessingrior learning and experience,
reflecting both the formal training and experierafethe candidate. Any such module
exemption should be approved by the respective @tenpAuthorities.

1210 Competence Charts

The competence charts in IALA Recommendation V-h@8e been used to develop the
detailed teaching syllabus and form the foundatibthe Model Courses. The charts show
the subjects for which competence is needed, thewledge, understanding and
proficiency that are required, the methods for destrating competency and the criteria
by which it should be evaluated.

1211 VTS Operator and Supervisor Training

VTS Operator and Supervisor training should beiedrout at an accredited VTS training
institute and be conducted in accordance with fherapriate IALA Model Courses V-
103/1 VTS Operator Trainingand V-103/2VTS Supervisor TrainingVTS Operator
candidates without previous maritime experiencd wirmally require all modules in
Model Course V-103/1.

It is important to note that the training programooacentrates on the learning outcomes,
i.e. the degree of competence acquired during foims&ruction and structured On-the-Job

Training. Where competence can be demonstratedsaddcumented, training should be

developed to reflect this in order to avoid unneeaeg instruction. The emphasis should
always be on obtaining the end result namely, psadmally qualified VTS personnel.
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Training institutes and organisations delivering S/Training should provide training
services within the framework of a training managam system that fulfils the
requirements of an approved quality system standaed Chapter 18.) It is important to
ensure that the programme for the training andsassent of VTS personnel, for the
purpose of certification and endorsement is:

* Able to meet and maintain the standard of competescindicated in IALA
Recommendation V-103;

» Structured in accordance with the established itrgiprocedures based on
clearly communicated, measurable and achievabkcbbgs;

» Conducted, monitored, evaluated and supported lpyoppately qualified
instructors; and

 Managed in a manner that ensures the relevancyaecutacy according to
experience gained, technological advance, regioraional and international
recommendations, laws and regulations.

1212 Use of Simulators

Wherever practical, simulation should be used entthining programme. Simulators offer
an excellent interactive environment in which thkdls and competencies required of a
VTS Operator can be acquired.

VTS simulation should provide sufficient behaviduraalism to allow personnel to
acquire skills appropriate to the training objeetivVTS simulation can also be augmented
with equipment to enhance realism and provide expee of the operating capabilities of
the VTS equipment concerned. The level of physiealism should be appropriate to
training objectives and include the capabilitigsjitations and possible errors of such
equipment. Scenarios may also be used that woutdnoomally be encountered in
everyday situations. For more information see IAGAideline No.1027Designing and
Implementing Simulation in VTS Training at VTS firag Institutes and VTS Centres

1213 On-the-Job Training

On appointment to a VTS centre, the Operator teawdl undergo On-the-Job Training
(V-103/3) in order to acquire a thorough knowleddethe particular circumstances and
requirements appropriate to the VTS centre andeiisvant VTS areas. On satisfactory
completion of the On-the-Job Training the apprdpriendorsement will be entered on the
VTS Operator Certificate or Log Book and the VTStharity will then authorise that
person to carry out the duties of a VTS Operatdhat particular VTS centre.
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It is important to ensure that the On-the-Job Trgmprogramme is properly structured and
that Operator trainees achieve a common minimum lefvknowledge and skill as defined
by the VTS Authority. It is useful to deliver thisining by utilising a Training Task Book.
An example of the VTSO OJT Task Book can be foumdviodel Course V-103/4. A
similar process is followed for a VTS Supervisodersement.

Good training requires well-documented training Task Books.

1214 On-the-Job Training Instructor (OJTI) Training

The knowledge, skills and experience of VTS OJTirutdors are key attributes in the
successful training of VTS personnel when undenigkOn-the-Job training. Potential
Instructors should be identified and given thenirag to meet this demanding role. Model
Course V-103/4 (OJT Instructor) has been desigoguidvide guidance on this training.

CERTIFICATION

This section describes the certification processnew VTS personnel, existing VTS
personnel without V-103/1 Course Certificate and/ h@ maintain this certification.

1215 Assessment
IALA Guideline No. 1017Assessment of Training Requirements for existin§ P&rsonnel,
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Candidate VTS Operators and the Revalidation of \Op#rator Certificatesdescribes the
assessment of training requirements for existing \6€rsonnel, candidate VTS Operators
and the revalidation of VTS Operator Certificatébe guideline gives advice on prior
learning assessment when considering whether nigpirg necessary or not for VTS
personnel to be awarded a VTS Operator Certificateaccordance with IALA
Recommendation V-103.

1216 Certification of New VTS Personnel

A VTS Operator Course Certificate should be awangigon successful completion of the
IALA Model Course V-103/IVTS Operator Trainingourse at an accredited VTS training
institute. Upon successful completion of the neagssrequirements for the
Competent/VTS Authority a VTS Operator Certificated/or Log Book can be issued.
After successful completion of V-103(n-the-Job Trainingat the specific VTS centre, the
VTSO will be awarded an endorsement that will atifgothe VTSO to operate as such.

Qualifica tion and Authorisation
VTSO Course Certificate (V-103/1) + Competent Authority requirements = VTSO Certificate

VTSO Certificate + OJT Endorsement (V-103/3) = VTS Authorisation to Operate

Key Point

VTS Supervisor training should be carried out ataacredited VTS training institute
following the IALA Model Course V-103/2. On succigscompletion of the training, the
appropriate endorsement should be made on the Vp&ator Certificate and/or Log
Book. On-the-Job Training may follow according toetrequirements of the VTS
Authority.

An On-the-Job Training endorsement for the VTS @uarCertificate is only valid at the
VTS centre for which the endorsement is made. A \Operator or Supervisor transferring
to another VTS centre will be awarded a new endoese, after having satisfactorily
completed On-the-Job Training at the new VTS centre

1217 Certification of Existing VTS Personnel (withat VV-103/1,2)

Existing VTS centres may have VTS Operators wheehaperational experience, but have
not acquired V-103/1 Course Certificate. The VTShauity should take necessary steps to
ensure that their VTS Operators meet the requiegdl lof competence according to V-

103/1.

Existing VTS centres may have VTS Supervisors whoeehoperational experience, but
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have not acquired V-103/1 and V-103/2 Course Geat#s. The VTS Authority should
take necessary steps to ensure that their VTS @igpes meet the required level of
competence according to V-103/1 and V-103/2.

The following methods may be used for assessingoetence of existing VTS Personnel,
for example:

» Portfolio review;

» Review of evidence not presented in a portfolio;
* Review of any previous VTS training;

» Demonstration of skills and knowledge; and

e Standardised tests.

When the assessment indicates that the candidaterdd have the required competence,
appropriate training should be given.

1218 Maintaining Certification

In order to maintain certification of VTS operatadrpersonnel, the VTS Authority should
ensure that all operational personnel, under tjugisdiction, undergo an assessment at
regular intervals. This could be in the form ofantnual assessment at the VTS centre or
at a training institute accredited to train accogdio V-103.

If VTS operational personnel fail an assessmentare had a break in service, for
whatever reason and for a period as determinedhbyMTS Authority, the operator
concerned may be required to undergo refreshemitiggi or certificate revalidation as
deemed appropriate by the Competent Authority.

1219 Updating/Refresher Training

Updating/Refresher training is training requiredtbg Competent and/or VTS Authority in
order to ensure that the level of competence isitamied appropriate to the service type(s)
provided by the particular VTS centre when, for repée, there has been a break in
service, new equipment has been installed or neeratipg procedures have been
introduced.

Refresher training may follow an assessment anday be given periodically according

to the requirements of the Competent and/or VT $héuty or when deemed necessary by
the VTS Authority.
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Refresher training may be carried out by a VTS At or by means of a formalised
course, approved by the Competent Authority.

1220 Revalidation Training

Revalidation training is training required by therfipetent and/or VTS Authority in order
to revalidate the VTS Operator Certificate. Theigmbiof revalidation is determined by the
Competent and/or VTS Authority.

1221 Accreditation of VTS Training Institutes

Accreditation is the independent review of VTS etional programs at VTS training
institutes. The purpose of accreditation is to emsas far as possible, that the services
provided by the institute meet the requirement$AbfA Recommendation V-103 and are
within the framework of a Training Management Sgsthus meeting the requirements of
an approved quality system standard.

The IALA Guideline No 1014Accreditation of VTS Training Institutes for Traigi VTS
Personnekset out the process by which VTS Training Instéutan achieve accreditation
to conduct education training leading to the issg-103/1, V-103/2 and V-103/4 Course
Certificates.
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VTS Training - An international training consultant conducts an exercise at Arko in Sweden. Below, a typical training
simulator for refresher training.
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Promulgation of Information. Whether a VTS is responsible for a significant international waterway or a small commercial
port, the proper promulgation of accurate and up-to-date information to the mariner is a vital part of its duty of care. Does
the information about your VTS meet these criteria?

Shown here are the VTS responsible for the Singapore Straits, above, and The Istanbul Strait, below.
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CHAPTER 13: PROMULGATION OF VTS INFORMATION

1301 Introduction

The purpose of this chapter is to draw attentiorth® requirements for promulgating
information about vessel traffic services and tovpte advice as to the information that
might be considered appropriate for publication.

1302 Requirement
The IMO has set out the requirement for the pubbcaof VTS information as follows:

The VTS Authority should, in a timely manner, pra&imariners with full details of the requiremermts|t
be met and the procedures to be followed in the ®#a. This information should include the categmii
of vessels required or expected to participatejordbquencies to be used for reporting; areas| of
applicability; the times and geographical positiémssubmitting reports; the format and contenthef

required reports; the VTS authority responsibletfear operation of the service; any information,ieelv

In setting this requirement it was recognized WS information is published in a variety
of nautical publications, including the IALA/IMPAYBMA/IAPH/IMHA World VTS
Guide, that are widely made available to the mariaed by individual VTS authorities.
In the latter case the data provided may refentg the local VTS area. It is important that
mariners have ready access to the range of infawmand procedures that they may
require when entering or passing through a VTS, af@a includes information about
vessels that may be encountered when using a waterw

1303 Promulgation of Information

VTS authorities are advised to consider the extéert means of publishing information

about the services that they provide and partibular ensure that all potential marine

users of their services are fully briefed aboutfdeglities available and the requirements to
report information about their vessel and its mogeta when approaching or entering a
VTS area. It is recommended that VTS Authoritibeuidd maintain up-to-date entries in

the World VTS Guide, the appropriate Lists of Ra@ignals and marine publications

about ports and port entry. Additionally, it iscoenmended that other, more immediate
means of promulgation should be considered: suclh agebsite, e-mail or other text

transfer media, recognizing that an appropriateekegf security may be required to avoid
the possibility of malicious action resulting frothe deliberate misuse of sensitive
information.
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1304 Information
The following list of headings is intended as adguio the type of information that might
need to be promulgated:

Title of VTS The name of the VTS or VTS area.

Description Brief overview of the services and whether parttipn is voluntary of
mandatory and to which vessels it applies.

VTS area Define the area boundaries

VTS sectors Where an area is sub-divided into separate opesdtgectors provide details of
boundaries

VTS centre Define location (s) and details of VTS centre(s)

(Location, Telephone, Fax and e-mail identities)

Communications VHF channels to be used.

Other communications channels
Language, or languages that may be used.
Circumstances when SMCP is required

Reporting Details of reports required and when these shoalchade.
Reporting points Identify geographical locations at which reports #r be made.
Callsigns Callsigns to be used where this differs from theSiame.

Sector or local area callsigns.

Hours of operation Where_ services are not provided on a continuouss bggecify hours o
operation.

Radar surveillance Radar coverage and, if appropriate, its availghilihen less than ‘continuous’

Types of Service Types of service provided (INS, NAS or TOS)

VTS Procedures Procedures for vessels entering, transiting anérntieg VTS area and/or VTS
sectors.

Accident Procedures | Procedures for vessels involved in specific acdslenemergencies.
Information Broadcasts Details of the schedule, content and purpose @l lbmadcasts to shipping.
Amplifying Notes Local regulations and practice, and other releitents not included above

Diagrams Include diagrams to indicate key features of theSVdrea, anchorages anpd
berths, with particular reference to dangers ardsato avoid.

1305 World VTS Guide

VTS authorities that have entries in the World M&&ide are requested, in addition to
providing the information listed above, to forwanformation in the format shown at
Annexes A & B to this chapter.
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ANNEX A:  CATEGORISATION OF VTS

When considering the development and implementatib’VTS, the Competent/VTS
Authority will need to decide on the type of seevibat is to be provided, the availability
of the service and the training standards of th# #tat will provide the service. The type
and availability of service, when considered togetimake up the Categorisation of the
VTS.

There are two potential beneficiaries of “categogs VTS, namely:

« The mariner, who needs to know what services atditaes a specific VTS
is able to provide and perform and under what orstances;

* The VTS Authority and/or the Competent Authority,deciding what VTS
may be required to mitigate identified risks, amgreby what type and
availability of VTS should be procured.

The categorisation of a VTS, designed to beneétrfariner, is expressed in terms of a
coding mechanism (overleaf), which is based onlamregimes already in place in the
aviation and maritime worlds. The code is desigtedffer essential information, on the
type and availability of the service, to the mariirea simple, easy to read format. It is a
compilation of VTS elements that are the core nemments for categorisation, as
identified by IALA. The use of the code enables-anbas or sectors within a VTS area to
be categorised differently, if necessary.
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Categorisation Coding

1. Service Availability

X =24 hours

Y — Other, for example

Code Number Explanation

1 24 hours except holidays

2 24 hours weekdays only

3 All others (between the hours specified)
An entry ofY3(0900-1700)ndicates a service that is provided only betw@@®0 and 1700 daily.
2. Traffic Image Generation

Indicated byT” and code number from table

Code Number Explanation

1 Automatic Identification System (AIS)

2 Real-time Tracking

3 Radar

4 Closed Circuit Television (CCTV)

5 Visual

6 Radio Direction Finder (RDF)

7 VHF Radio Position Reporting

8 Satellite Position Reporting

9 Satellite Surveillance

An entry of T136 indicating that the service provided incorporatesfbllowing: AlS; RADAR,
and RDF.

3. VTS type of Service

Information Service Indicated NS
Navigation Assistance Service IndicatedNM&S
Traffic Organisation Service Indicated H@YS
4. Availability to Allied Services

A service that includes information Indicated byAS
exchange with other VTS or allied services.

Example of the Code:

“VTS/Y3(0900-1700)/T136/INS+TOS/AS”

This example describes a VTS that is available f6®®0 to 1700 daily; that builds its
traffic image using AlS, radar and RDF, that pr@ddnformation and traffic organisation
services, and has communications with other VT8&llged services.
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ANNEX B: SOME EXAMPLES OF ESTABLISHED VTS CODES

PORT/VTS

CODE

Melbourne (Australia)

VTS/XI-

Hong Kong (China)

VTS/X/T1234567/INS+NAS+TOS/AS

Storebelt (Denmark)

VTS/XIT23467//INS/-

Archipelago (Finland)

VTS/XIT12347/INS+NAS+TOS/AS

Helsinki/Kotka (Finland)

VTS/X/T12347/INS+NAS/AS

West Coast (Finland)

VTS/X/T2347/INS+NAS+TOS/AS

Akashi Kaikyo (Japan)

VTS/XIT23457/INS+NAS+TOS/-

Bisan Seto (Japan)

VTS/XIT23457/INS+NAS+TOS/-

Kanmon Kaikyo (Japan)

VTS/XIT23457/INS+NAS+TOS/-

Kurushima Kaikyo (Japan)

VTS/XIT23457/INS+NAS+TOS/-

Nagoya (Japan)

VTS/XIT23457/INS+NAS+TOS/-

Tokyo Bay (Japan)

VTS/X/T123457/INS+NAS+TOS/-

Den Helder (Netherlands)

VTS/XIT2357/INS+NAS+TOS/AS

limuiden (Netherlands)

VTS/X/T234567/INS+NAS+TOS/AS

Rotterdam (Netherlands)

VTS/XIT234567/INS+NAS+TOS/A

Scheveningen (Netherlands)

VTS/XIT23457/INS+NAS+TAS

Scheldemond (Netherlands)

VTS/XIT234567/INS+NAS+TAS

Brevik (Norway)

VTS/X/T1234567/INS+NAS+TOS

Oslofjord (Norway)

VTS/X/T123467/INS+NAS+TOS

Fedje (Norway)

VTS/X/T2357/INS+NAS+TOS/-

Kvitsoy (Norway)

VTS/XIT12357/INS+NAS+TOS/-

Vardo (Norway)

VTS/XIT1237/INS

Nakhodka (Russia)

VTS/XIT2357/INS+NAS/AS

Goteborg (Sweden)

VTS/XIT12367/ INS+NAS+TOS/-

Dover (UK)

VTS/XIT234567/INS+TOS/-

London (UK)

VTS/XIT123457/INS+NAS+TOS/AS
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CHAPTER 14: ADMINISTRATIVE REQUIREMENTS

1401 Introduction

Effective administration and support is essental the proper functioning of a VTS.
Administrative guidance and instructions shoulddbeumented and available to all VTS
staff.

The extent of the supporting activities is liketylie related directly to the size of the VTS
area, the number of sub-areas and sectors, theesdyging provided and the hours of
service of the VTS. The existing administrativérastructure of the VTS Authority or
Competent Authority will also dictate the extentvibich additional VTS administrative
support will be required.

1402 Strategy and Planning
VTS Authorities will to a greater or lesser exteetinvolved in the strategy, planning and
continuous development of VTS. This will drive thevision of administration support
required for the proper operation of vessel tragkevices. This will involve:

* Personnel;

e Legal;

* Equipment and Facilities;

* Procedures;

* Finance;

e Security; and

* Other Activities

1403 Personnel

It is a key function of support to ensure thatrteai, qualified and well-motivated staff is
available for duty, both routine and in an emergenDetailed guidance about personnel
matters, training and qualifications are contaime@hapters 11 and 12.

Personnel administrative activities include:

« Maintenance of personnel rosters, including watchedules and duty
rosters providing assurances for adequate staff vesrking hours and
vacations;

* Maintenance of training records, including:

» Training schedules
» Records of training completed
» Training procedures
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* Recruitment;

* Management of pay and allowances, including managéewof overtime;

* Completion of performance evaluations;

* Development and maintenance of the VTS chain ofreand and
organisation, including position descriptions;

* Personal health monitoring; and

* Workplace health and safety management and training

1404 Legal Matters

The international legal basis for VTS is addresse€hapter 2. These obligations are
normally amplified by national laws and regulatioaad invariably include powers
derogated to VTS Authorities. Guidance should \alable to VTS staff on the extent of
the powers delegated to them through the VTS Aitthand the limits of their liability.

One of the tasks of a VTS may be the enforcememeg@idlations within the VTS Area.
This may lead to prosecutions. It is important #i@ministrative procedures are in place
to ensure the accurate reporting and recordingattions and infringements that may be
used as evidence.

1405 Equipment and Facilities

Details on equipment requirements are containe@hiapter 10. This section deals with
administrative support of equipment and facilitiesThe proper operation of VTS
equipment to its designed specification is critimakensure the continuity of vessel traffic
services.

Procedures should be in place for:
» Scheduled preventive maintenance;
* Regular monitoring of equipment against set peréoroe targets;
* Reporting equipment defects;
* Reporting repair intentions;
» Reporting progress or completion of repairs; and
* Acceptance that equipment is operating to stantigrthe operator/watch
supervisor.

If a VTS incorporates equipment and/or facility wadancy arrangements, administrative
procedures should be in place for the seamlessiti@nto maintain operational functions.
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1406 Processes and Procedures
Administrative activities in support of operatiomabcedures include:
» Establishment, maintenance and audit of a Qualigndyement System.
(See Chapter 18) This may draw on the external @iipfrom a
classification society;
* Documentation of procedures including configuratiomanagement to
capture and implement operational changes;
« Management of Pilotage Exemption Certificate (PE&pcedures (if
applicable);
» Liaison with allied services;
* Ensuring completion of required reports and recofds Competent
Authority and other agencies;
* Maintenance of reference library, including Notices Mariners, tidal
information, other reference data; and
« Handling data storage, voice tapes/video/sensardatys and responding
to routine external requests for such data. Gueam archives and records
is contained in Chapter 15.

1407 Finance
There are two aspects of finances that may needidenation: internal - control of the
budget of the VTS centre in terms of income andeexture: and external billing
associated with use of the port or waterway sesvic@pecific tasks associated with
finances include:
* Accounting/book-keeping;
» Billing services - if there are charges for VTSwsegs, recordkeeping for
other services (e.g., pilotage, port tariffs, etc.)
* Auditing - there will be requirements for the VTSr@re to account for
expenditures to the relevant Authority;
* Budgeting; and
» Pay and allowances.

1408 Security

The IMO has established international guidance amitmme security. Many of these
requirements are discussed in more detail in tterrational Ship and Port Facilities Code
(ISPS) and in Chapter 4, paragraph 0408.

Two aspects of administration of security requiretedor the VTS must be considered:
security of the VTS infrastructure and VTS conttibo to maritime security.
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Administrative arrangements for security of the iliBastructure may include:
* Physical security of the VTS Centre and remotessite
» Security of information systems supporting VTS; and
» Personnel security, including the security cleaganfcVTS staff and
visitors

Administrative processes that support VTS contidyuto maritime security may include:
» Gathering security related data;
» Validation of security related data;
* Data storage;
» Authorization for access to security related data;
» Liaison and agreements with other agencies; and
» Exchange of data with security services.

1409 Other Administrative Activities

Depending upon the size of the operation, othectfans may need to be considered such
as transportation, provision of parking facilitiéise fighting arrangements, visits by VIPs
or school parties and other public relations atéigi Public information is covered in
more detail in Chapter 16. However, administratinstructions should be in place to
ensure that VTS staffs are aware of their delegatedority for the release of information
gathered by the VTS.

1410 Distractions

Care should be taken not to distract VTSOs fronr fremary duties of ensuring safety of
navigation. Systems, processes and proceduretdstiquport the needs of VTSOs.
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CHAPTER 15: OPERATIONAL RECORDS, ARCHIVES AND REPL AY

1501 Introduction

The nature of VTS operations is such that there beg requirement to access, analyse
and review previous events. There is a requirentberefore, for the capture, secure
storage, retrieval and presentation of VTS relatémmation.

Advances in data storage techniques now make pesaibhiving and retrieval options
that may have appeared unachievable only a shaddpago. For example, storage and
retrieval of basic raw data may be enhanced byatited capability of recording operator
actions, the Human Machine Interface (HMI), whichynprove invaluable in justifying the
actions of VTS Staff in post incident analysis adlvas improving the efficiency of VTS
operations.

This chapter provides guidance on recording, ambiand replay techniques that a VTS
Authority may wish to consider in selecting systeans procedures that are appropriate to
their needs.

1502 Purpose of Recording and Replay
Recordings may be required for the following pugss
* Review of an accident or incident investigation;

e Use as evidence following an accident or incident;

» Technical evaluation and to check the function padormance of sensors
etc;

e Quality monitoring of the operation of VTS as a \Wwhand to allow for
continuous improvement;

» Statistical analysis of traffic patterns etc withtre VTS area; and

» Training purposes.

1503 Types of Data to be Recorded
The following areas should be considered for dafature (IALA Recommendation V-127
art 2.1.1), as appropriate:

* Radio Communications;

e Telephone Communications;

» Sensor data used to generate the traffic imageasich

» Radar
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= AIS
= CCTV
= VHF DF
» Long-range sensor data.
» Fused sensor data (track data, traffic image, etc.)
* Port Management Information Systems which may oheiu

= Shipping information i.e. vessel and cargo datelusing vessel movement
information.
» Pilotage management
= Allied service provisions i.e. tug and line handailpcations.
« Meteorological and hydrological data;

* Logs and textual records; and

* Operator actions (HMI).

1504 Recording frequency and sampling rates
The frequency of sampling for recorded data setsilshbe appropriate for each specific
type of data (e.g. continuously for audio, but smfor Met or Hydro data).

The relevant authority should define the periodimie and temporal resolution of sensor
data and other tracking performance parametersndapg on traffic density and types of
tracks.

While the frequency of individual data items maifedifrom item to item, the recording of
all data sets should be continuous and time stanpedcommon time frame. A VTS
system should have a master time reference to wdllcbomponents and recordings are
aligned.

Proper care should be taken by the relevant awyhwinen considering the recording
process and data storage with regard to failuredord or unwanted loss of recordings.

1505 Storage of Recordings

IMO recommends a minimum of 30 days for other skside activities (such as SAR) as
the time-period to allow for the full retrieval afata post-incident/accident. It can be
assumed that this requirement is appropriate fo® \@hd applies to all data sets that may
be used for incident replay. As this data willreeorded in a rolling loop of, for example
the most recent 30 days data, there is a requiretoesore recordings for a period of time
to safeguard recorded data in case of an incidierghould be easy for a VTS operator or
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supervisor to archive a period of recorded datatter media (e.g. DVD-ROM, tape
storage or similar).

Certain data should be considered for longer teorage in support of such benefits as
analysis of traffic patterns and their changes ¢wvee, waterway usage changes, input for
analysis of changes to buoyage and other aidsvigatéon and other such strategic vessel
traffic management uses. It is possible that danb-term archival of data is beyond the
capability or responsibility of the VTS; the cagdalas of other entities should be
considered for this purpose (e.g., archival oisiaal administrations).

A capability should be provided to store recordimsspecific incident data beyond the
minimum storage time or to produce a permanentrdefar legal, regulatory or analysis
purposes. Consideration should be given to seguacordings from unauthorized access
or tampering, particularly those to be used in@emai investigation or legal action.

The large file size of some data items such asocaadiCCTV images, may necessitate
moving of the data to another media (DVD-ROM oritan for longer term storage. This

may also be a consideration in deciding whethee¢ord and store original (raw) video, or
digital (extracted) images as presented to an tmera

To ensure that records are consistent and completedata recording process should
normally be automated and consideration shouldiengo the provision of a stand-alone
replay system that does not interfere with the MiiSction. Consideration should be
given to allow the retrieval of VTS information standard formats (e.g., delimited text
files or extensible mark-up language (XML) and moprietary audio and video/image
files (.wav and .bmp or .avi)).

1506 Replay System
Any replay system must ensure that times are amdyraentified so that the traffic
situation can be rebuilt during replay. VTS Auiklies may consider the integrated and
synchronised replay of different data sources tbiacident review. Replay may be
required for the following purposes:

e Technical replay — using previously recorded datfinte-tune the system;

e Operator replay — replay of data sets as seen [SO/fbr internal analysis;

* External replay — ‘standalone’ replay functionalitior example when
replaying to a court or official inquiry.
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CHAPTER 16: PUBLIC INFORMATION

1601 General

Vessel Traffic Services operate in the public ieserVTS authorities have a duty to inform
the public of their activities and to cooperatehastakeholders. The VTS authority has
access to a large amount of information throughMh& centre and this information can
be used to inform stakeholders, either directljhoough the media, and to improve public
awareness of their activities and of events inMh& area.

1602 Information Policy

VTS authorities should adopt an information polidf.the VTS centre is part of a larger
organisation, its policy will need to align withae of the parent organisation. This policy
should set out the procedures for dealing with iinegi from the public and media.

VTS authorities should consider appointing a staéimber responsible for media liaison.
This person should have a thorough knowledge of ¥p&ations and, ideally, should not
be a regular watch-keeper. The main role is teigeoa focal point for public information
and to be known to the media as a point-of-confiacenquiries. Tasks should include
routine contact with the local media, the arrangeinod exchange visits, the provision of
briefings on day-to-day or small-scale operatiarg] the arrangement of press facilities
during large-scale operations. Where a VTS Authadibes not appoint a media liaison
person, a suitable person should be nominatediselwith the media, as necessary, on a
case-by-case basis.

In an emergency or incident situation, the medild priobably try to contact the VTS
centre directly and use every means at their dapiws order to obtain information.
However, VTS personnel should not express opiniansspeculate on outcomes of
incidents, but direct the media to the appointedlimdiaison person according to the
procedures.

When providing information on events of immediated/ar particular interest to the
media, the VTS Authority should endeavour to previthat information through the
nominated media liaison person at regular interdaisng operations and/or whenever
important developments occur. The VTS Authorityoldd ensure that released
information is timely, factual, accurate and retatanly to the details of the particular
incident. Information should not be provided tbatld:

* be harmful to security in general;
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* hamper or interfere with VTS operations;
* have a negative effect on a persons privacy; or

» affect the outcome of any investigation or futwegdl action.

Due care shall be taken not to release proprieiafigrmation, unless those sources
approve of the release, or the passage of timeeliraghated the commercial value of the
proprietary information.

1603 Relationships with the Media

The maintenance of good working relationships g media is of considerable potential
benefit to a VTS Authority, as it keeps the pubbatinely informed of matters of general
interest. This helps to keep the work of the VHSthe public mind and promotes an
awareness of the associated benefits that areedieloyy the community.

Routine contact and press releases enables anrigptibodevelop a relationship with the
public on key matters such as environmental primiecnd maritime safety, particularly
where other stakeholders might have shared redgbitiss or concerns.

For events where the media interest is likely tohigh, such as a major incident, it is
advisable to have in place a pre-determined meldia, @s an integral part of the VTS
incident contingency plan. Such a plan should leslgure that the main resources of the
VTS authority are devoted to the incident, withbaing distracted by media enquiries. At
the same time, it will be necessary to ensure ttheatmedia are kept fully and accurately
informed. The VTS authority may, in cooperatiorihvther relevant authorities, arrange
for separate facilities in order to conduct pressfimgs. It is important to note that, whilst
every assistance should be given to the media; gresence should not be allowed to
interfere with VTS operations.

1604 Provision of Information

The data collected by a VTS centre may be of gralate to many stakeholders and also be
of great interest to others. The increase in thiityalio collect and access data with
electronic systems has made this data easier tee.sh&lowever, at the same time,
unauthorised eavesdropping has become easieGparty for those intent on malpractice
or sabotage.

VTS authorities should establish procedures for tekease of different types of
information to authorised stakeholders and to safed)information whose unauthorised

use could, in the wrong hands, jeopardise safalysanurity. VTS authorities have a duty-
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of-care to ensure that these procedures are robust.

1605 User Education and Public Awareness Programs

A VTS may find it beneficial to implement a programtarget members of the maritime
community who desire or need knowledge of VTS ojana. It should be flexible
enough to adapt to the operational needs of anyeacel including pilots, licensed
mariners, fishermen, yachting organizations and-tnaditional VTS stakeholders/users,
such as marine construction companies, shippingtagand transportation authorities for
other modes of transportation.

The program should include an overview of the VT&smon, geographic boundaries,
equipment capabilities and limitations, and pergbrduties. It should also provide an
explanation of VTS participation and communicatioeguirements, and national and local
regulations for VTS users.

Public awareness programs are intended to prorhet@hilosophy that mariners and the
VTS work together to make ports and waterways safer more efficient. The maritime

community and the VTS authority should continualigcuss ways in which they can help
each other achieve common goals for the beneétl of

1606 Ship/VTS Interaction and Related Facility Visis

Experience gained by VTS personnel aboard vesselsvasits to maritime facilities
operating in their VTS area can provide great henefthe VTS and to the maritime
community. Such activities serve to:

» provide information directly to VTS stakeholders;
* enable VTS stakeholders to give feedback direct TS personnel; and

* improve VTS personnel’s understanding of the dutresponsibilities, and
concerns of the VTS stakeholders.

Competent and/or VTS authorities may consider ntakiteir facilities accessible to the
general public, taking into consideration the sigwf the VTS centres, the impact on
VTS operations and other constraints. The benefithie public visiting a VTS centre in
operation helps to promote a better understandirigeir work and fosters more positive
attitudes towards the safety of navigation andptiaéection of the environment.

1607 Participation in Advisory Committees
The VTS authority should be responsive to publiduates and interests, and execute a
plan of action to promote public understanding eegpect. A public relations programme
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might include:

» Liaison and co-operation with various associatiand organisations.
» Establishing a marine industry advisory committee.

» Public visits to VTS centres.

« Participating in special events.

* Humanitarian actions.

VTS authority representation in local maritime coitte@ meetings, consultative groups
and other public forums provides an opportunityeschange information and discuss
maritime related issues. Active participation inclsucommittees also advances the
development of strong working relationships witbdbstakeholders

Public Information policy should ensure that a VTS organisation deals effectively with the good news and

is equally capable of handling the less welcome events that inevitably occur.
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CHAPTER 17: VTS OPERATIONAL PROCEDURES

1701 Introduction

Operational Procedures are an integral part ofrdialde safety management system for
VTS. A properly implemented quality control systempproved by the competent

authority, can ensure that the standards set &tyje and level of service are consistently
maintained and that the service is delivered safeleffectively.

The development and maintenance of VTS centre fapexperational procedures is a
continuous process. To ensure the safe and effimanagement of the service it is critical
that:

* VTS Staff are made aware of changes and amendnzarus;

» Auditable and documented processes are developedrhble the early and
effective update of operational procedures

Best practice indicates that new or changed praesdshould be communicated at the
Watch Handover and incorporated into the operatipracedures handbooks/manual. This
chapter summarises the key points in developingatip@al procedures for VTS Centres.

1702 Overview

IALA Recommendation V-12Dperational Procedures for VTS (Edition 1.0 — J2084)
has been prepared to assist VTS authorities intifgigry key aspects that should be
considered when developing operational procedunes ¥ TS Centre.

1703 Communications and VTS Procedures
Recommendation V-127 provides a checklist for priegaOperational Procedures and this
chapter provides guidance in developing recommenuededures. To assist a common
and consistent approach to the development of @peeah Procedures, key terminology
utilised by the maritime sector has been definEde key terminology includes:

* Result Oriented Messages;

» Standard Phrases; and

* Types of Communication Messages and Message Markers

1704 Result Oriented Messages

A fundamental principle of VTS communications iattladvice and instructions should be
“result oriented” only; leaving the execution t@thessel. The execution, such as courses
to be steered or engine manoeuvres to be ordexewim the responsibility of the person
on board accountable for navigational decision mglkit that time.
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The interpretation of “Result Oriented” will depend the situation and context. Phrases
that are used for vessel conning, such as, “Stagpneh “Hard to Starboard” or “Steer
Course “XXX™ should not be used.

1705 Standard Phrases
Guidance on maritime communications can be found in

» Standard phrases for ship-to-shore communicationdefined in IMO,;
* Resolution A.918(22ptandard Marine Communication Phrasesnd

» Standard Reporting Procedures, IMO Resolution A331 General
Principles for Ship Reporting Systems and Ship RieggoRequirements.

1706 Types of Communication Messages and Messagerktas

To facilitate shore-to-ship and ship-to-shore comivation in a VTS environment, one of
the following eight message markers should be ueethcrease the probability of the
purpose of the message being properly understdbds at the discretion of the shore
personnel or the ship's officer whether to useafitbe message markers and, if so, which
marker is applicable to the situation. If used, tiessage marker is to be spoken preceding
the message or the corresponding part of the mes3dwe contents of all messages
directed to a vessel should be clear; IMO Stan8#éadne Communication Phrases should
be used where practicable.

1707 Message Markers
There are eight types of Communication Messagdsatieafrequently used in VTS (These
are defined in SMCP, see 1709) each with its owardie message marker. These are:

Information Warning Advice Instruction
Question Answer Request Intention

1. Information: Marker “INFORMATION”
This Marker is used to convey observed or prediféets and situations; it is generally
used for navigational and traffic information. Taetion taken by the recipient is at their

Example 1. “INFORMATION, The vessel “No Name” pretid to overtake to the
west of you in the vicinity of Buoy “XXXX”.

Example 2. “INFORMATION, Next high water at Port YY predicted at “XX:XX” at
a height of “ZZ” metres.
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discretion. Any decision taken onboard using thiessage could be influenced by
additional information that may not be availabléhie VTS centre.

2. Warning: Marker “ WARNING.”

This Marker is used to convey potentially dangersiiigsations or observed developing
situations. The contents of a Warning Message shdd immediately assessed in
conjunction with any additional information that ynaot be available to the VTS centre
and corrective action taken where necessary.

The outcome of any action taken based on the waisithe responsibility of the recipient.

Example 1.  WARNING, Vessel ‘Piero, VTS radar indesyou are heading towargs
shallow water”.

Example 2. “WARNING, Vessel ‘Piero, Information able to the VTS suggests yqu
are dragging your anchor. Check your condition amwhfirm your
intentions”.

3. Advice: Marker “ADVICE”
This Marker conveys that the message contains ameendation that should be
considered by the recipient in making navigatidatezl decisions.

Advice Messages must not contain extraneous infoomaAs circumstances warrant,
VTS shall update information provided to marinecs @nsure that the most recent
information is available on which to base navigatielated decisions.

The duty VTSO should use their professional judgenamd all available information in
deciding when interaction to provide an Advice Megsis appropriate. When interaction
to provide an Advice Message is appropriate, thesage should be concise and relevant.

Example 1. “ADVICE, Motor Vessel Nonesuch, the Leargontainer Vessel ‘LCV
Europa’, has passed the “x” Buoy inward bound ailtdbe taking her
tugs at “y” location. Wide berth requested”.

Example 2. “ADVICE, By my display you are leavirfgetchannel. Recommend yoqu
transit within the channel”.

4. Instruction: Marker “INSTRUCTION”
This Marker conveys that the message is a diregiven by the VTS centre under the
provisions of a statutory regulation.
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The sender must have delegated authority to sesfdasmessage. The recipient has a legal
obligation to comply with this message unless aittory safety reasons exist, which
then have to be reported immediately to the sender.

Generally masters of vessels will respond promatlgl carry out instructions given by a
VTS. However, it should be recognised that theeg/ tne occasions when an instruction
by a VTS is disregarded because the master hasaddiinformation not available to the

VTS Centre and he decides on another course afractror example, a vessel not visible
to the VTS may be a contributing factor to the gational situation.

Example 1. "INSTRUCTION. Vessel “No Name” Do nobss the fairway."

Example 2. “INSTRUCTION. The large Container Vesk€lV Europa’ is experiencing
some difficulty swinging in the fairway off your ie. Do not leave you
berth without further instructions.”

5. Query: Marker “QUESTION”
This Marker indicates that the following messagefian interrogative character and calls
for a reply. The use of this marker removes anybtl@s to whether a question is being
asked or a statement is being made, especially wierrogatives such as what, where,
why, who, how are additionally used at the begignaf the question. The recipient is
expected toeply with ananswer.

Example. "QUESTION. Vessel “Tatsua Maru (What isiiypresent maximum draft?['

6. Response: Marker “ANSWER”
This Marker indicates that the following messagé¢his reply to a previous question. It
should be noted that an answer should not contaithar question.

Example. "ANSWER. My present maximum draft is zeewen metres."

7. Request for Action: Marker “REQUEST”
This Marker indicates that the following messagesg&ing for action from others with

respect to the vessel. The use of this markernténded to signal: “I want something to be
159



Chapter 17: VTS Operational Procedures IALAVTS MANUAL (2008)

arranged or provided.” For example, ship’s staexpuirements, tugs, or permission to
proceed.

Example. "REQUEST. Please stand by on this chdnnel

8. Statement of Intent: Marker “INTENTION”

This Marker indicates that the following messagéonms others about immediate
navigational action intended to be taken. The us¢his message marker is logically
restricted to messages announcing navigationarechy the vessel sending this message.

Example. “INTENTION. I will reduce my speed.”

1708 Developing Operational Procedures

Operational procedures should be drawn togetherant Operations Manual available to
all VTS Staff. Consideration should be given toluding information relating to Policy,
Organisation and Administration, linked to Chaptdr to provide guidance for VTSOs in
appreciating their role within the agency providitige service either as a part of the
Operations Manual or as a stand alone linked dontime

The Recommendation V-127 provides a referencedisissist VTS authorities to identify
the key requirements that should be considered wileseloping operational procedures.
The list is neither mandatory nor exhaustive araukhbe adapted to suit individual needs.

The Recommendation V-127 recognises that:

* The nature of the tasks and activities to be peréar will depend on the
capability of the VTS, the VTS area and the typd Evel of services to be
provided. In general, these tasks and activitids iralolve collecting,
processing, evaluating and disseminating infornmatibhe collection and
dissemination of this information will involve botimternal and external
communications, while information will be processeithin the VTS Centre
itself. The level of decision-making that can bken within the VTS centre
should be clearly identified and promulgated.

* The objectives of the VTS can only be met througkoperation and trust
among users of the service, VTS personnel anddadkevices. This can only
be achieved through the reliability of the VTS imf@ation, which is
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dependent on the assured availability, continuitg guality of the service
provided to all stakeholders.

IALA Recommendation V-127 identifies a distinctidsetween Internal and External
Operational Procedures:
Internal Procedures — procedures that cover the day-to-day running MT&
centre or sub-centre, including the operation afteays and sensors, interactions
among the staff and the internal management of data

External Procedures —procedures that govern the interaction with pguditng
vessels and allied services (defined as servicegehcinvolved in the safe and
efficient passage of the vessel through the VT8&)are

A further distinction is made between routine prhges and those related to incidents
such as search and rescue and environmental pootethe latter are generally referred to

as emergency procedures. A summary of the proesdhat need to be considered are at
Annex A to this chapter.

1709 Standard Marine Communication Phrases (SMCP)
Attention is drawn to the importance of using sedderminology as prescribed in SMCP.
IMO Resolution A.918(22) MO Standard Communication Phrases

Good Operational Procedures are a vital element in obtaining a

consistently effective and efficient VTS operation.
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ANNEX A: EXAMPLES OF VTS OPERATIONAL PROCEDURES

Internal Procedures

External Procedures

Routine Procedures

Gathering and Recording of informatig
Operational staff

Equipment operation, maintenance,
calibration and updating

interaction with allied services
Public Relations

Security

Training

Watch handover

Vessel handover

Maintenance of marine publications

Routine Procedures

"Pre-Arrival Information

Vessels Entering VTS Area

Vessels Transiting VTS Area

Vessels at Anchor

Vessels at Berth

Vessels Departing the VTS Area
Transition between Adjacent VTS Are
Adverse environmental conditions

Emergency Procedures

System Failure

Internal emergencies, for example fire
and flood

Forced evacuation of VTS centre
Personnel medical emergencies
Security incidents.

Emergency Procedures

Collision, Capsize, Sinking, Grounding
Fire On Vessel, Man Overboard
Pollution

Places of Refuge

Medical Emergency

Vessel Not Under Command (NUC)
Security incident

Protest Action

Natural Disaster
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CHAPTER 18: QUALITY MANAGEMENT IN VTS

1801 Background

At its twenty-fourth session, the IMO Assembly askmpresolution A.973(24) on the Code
for the Implementation of Mandatory IMO Instrumerdad resolution A.974(24) on

Framework and Procedures for the Voluntary IMO Mem$tate Audit Scheme. The two
resolutions are complementary, and the VoluntaryDINlember State Audit Scheme
described in resolution A.974(24) is based on theléementation of the Code contained in
resolution A.973(24).

IALA is committed to the provision of high qualitservice and encourages navigation
authorities to adopt internationally recognisethdtads for the management and delivery
of services as set out in IALA Recommendation O-(R&lity Management for Aids to
Navigation AuthoritiesPecember 2006For the purposes of this recommendation, VTS is
deemed to be an aid to navigation. [IALA Recomna¢iod O-132 recommends that:

e Authorities responsible for aids to navigation ierpent and maintain a
Quality Management System;

» Authorities ensure the ongoing integrity of the QM&ugh periodic:

= Certification by an accredited third party; and/or
= Assessment by a third party; and/or
= Self assessment.
* Authorities responsible for aids to navigation uselated I[ALA
documentation, including:

» JALA Guideline 1052 on the Use of Quality Managem8gstems for
Aids to Navigation Service Delivery;

= JALA Guideline 1034 on the Certification of Marigds to Navigation
Products.

The requirement for service providing organisaticls adopt quality management
principles is well established throughout the worldThe IMO introduced a mandatory
system for shipping and ship operators in 2002, Ithernational Safety Management
(ISM) Code.

The purpose of the Code is to provide an internaticstandard for the safe management and
operation of ships and for pollution prevention Preamble, ISM Code 200
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1802 Quality Management System

A Quality Management System is defined as a businemagement system to direct and
control an organization with regard to quality,..i..0 achieve its objectives. It is not a
simple set of documents but a dynamic process bhags resources, activities and
behaviours together and focuses on the achieveohehjectives.

The focus in modern quality management is not emlgontrol the final product, but with
the focus on process rather than procedures. & basifundamental approach to quality is
the quality improvement loop. This can be seeroasaining four steps:

* Preparing and planning;

* Realisation of the product;
» Checking of the results also in view of the clisrgatisfaction; and
* Reacting to this information to improve furtherians.

There are many ways to implement a quality managesystem. Some VTS authorities
may choose to use a third party assessment or. aOdliters may opt to develop their own
mechanisms for certification and review.

1803 Benefits derived from a Quality Management Sysm

An active Quality Management System provides a to@nsure that the objectives of the
VTS are met and that the standards set by the Ctemip&uthority for levels of service
and operator qualifications continue to be met.

Properly conducted, a Quality Management Systerhengure that a consistent quality of
service is maintained to meet the demands of lmaaltime traffic. The benefits resulting
from having a quality management system are webigrized and wide-ranging. Some of
benefits include:

» Improve stakeholder confidence and satisfaction;

» Continual process improvement;

« Increased productivity and efficiency;

* Prompt and effective action on faults or complgints
* Improved teamwork and communication;

« Enhanced quality awareness in the organization;

* Availability of proper documentation; and

» Assurance of effective management.
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1804 Quality Management Principles

The International Organisation for Standardisataefines eight quality management
principles (References, see 1815). The basic ipteethat need to be considered when
establishing a quality management environment are:

Principle 1 — Customer-Focused Organisation

Organisations depend on their customers and therstwould understand current
and future customer needs, meet customer requitsnard strive to exceed
customer expectations.

Principle 2 — Leadership

Leaders establish unity of purpose and directiotheforganisation. They should
create and maintain the internal environment inclwhpeople can become fully
involved in achieving the organisation's objectives

Principle 3 — Involvement of People

People at all levels are the essence of an orgamsand their full involvement
enables their abilities to be used for the orgdiusas benefit.

Principle 4 — Process Approach
A desired result is achieved more efficiently whietated resources and activities
are managed as a process.

Principle 5 — System Approach to Management
Identifying, understanding and managing a systermiafrrelated processes for a
given objective improves the organisation’s effestiess and efficiency.

Principle 6 — Continual Improvement
Continual improvement should be a permanent oljedf the organisation.

Principle 7 — Factual approach to decision making
Effective decisions are based on the analysis t@af alad information.

Principle 8 — Mutually beneficial supplier relationships

An organisation and its suppliers are interdependamd a mutually beneficial
relationship enhances the ability of both to createe.
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1805 Quality Management and the Maritime Industry

Although quality management systems were origindiyeloped for the manufacturing

industry, there are a growing number of ship mameyg and marine service companies
that have or are in the process of obtaining quatihtnagement certification. International
regulations are also under review, which may rexguhie certification of flag state

administrations. The IMO Flag State ImplementatifSl) Subcommittee has also
addressed the ability of maritime administrationsprovide quality management and
implement the international maritime conventiond anles properly.

Quality certification of a maritime administratisn'management system can be of
significant benefit in overcoming the negative cotations about open ship registries and
verifying a flag state's ability to implememind administer international rules and
regulations in today's evolving maritime regulatafynate. ISO 9001:2000 certification
provides an opportunity for well-run ship registri@and flag states to have their
management operations and administrative functidnsumented by internationally
recognized, unbiased third-party auditors, suctha<Classification Societies

1806 1SO and Quality System Management

ISO is the acronym for the International Organmatfor Standardization. 1ISO 9000 is a
series of five international standards on qualignagement and assurance. For example,
ISO 9001:2000 is the quality standard used by comegavhose products or services have
already been marketed, tested, improved and apgrolleese companies focus their
quality efforts on maintaining and improving exigfi quality systems. ISO defines a
guality system as: "The organizational structuesponsibilities, procedures, processes and
resources needed to implement quality management.”

In the case of a maritime administration, thisiiedtion encompasses vessel registration,
crew examination, officer licensing, seafarershideation and qualification documents,
radio authority, vessel inspections, technicalstasce and investigations.

1807 Key Elements of a Quality Management System
Key elements of a Quality Management System thaulshbe considered by a VTS
authority include:

1. Scope 2. Policy

3. Responsibilities 4 Planning and Reporting

5. Operational Procedures 6. Continuous Improvement
7. Audits
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1808 Scope
The scope of activities to be covered under a Qualianagement System need to be
clearly defined at the highest management level.eXample of a scope statement is:

EXAMPLE OF A SCOPE STATEMENT

Scope of Port Snoopy VTS Management System

The scope of activities covered under Port Snoopgnddement System is the development jand

administration of standards to:

D

» Deliver VTS services that contribute to achievihg futhority’s objectives of improving maritim
safety and minimise the risk of ship sourced pmiuaind environmental damage within region;

» Provide an ability to respond more quickly in tveet of any safety or pollution incident;

 Provide VTS capabilities to interact with and respao developing traffic situations, including
assisting with distress situations;

* Improve processes and systems, and capitaliseistingxand emerging technologies;

» Deliver services that are relevant to current shigpmanagement practice, user expectations, |and
community perceptions;

* Enhance relationships with allied services, staldgre and other interested parties;

* Monitor and analyse the strategic environment &niifly future directions, resource requirements|etc
as the role of other agencies, allied servicesciiadt groups increasingly impact on the VTS;

» Adopt best practice governance arrangements;

» Provide corporate wide support for the deliveryvaiS services in relation to legal, financial, human
resources, contractual arrangements, businesscegpinformation technology (including records
management), quality management, government liapaaulic relations and corporate planning;

* Provide training (both competency and course bakssl)ing to the granting of qualifications for

staff.

Fig. 18.1: Example of a Scope Statement

1809 Policy

The objectives of the VTS should be clearly defimeé Business Policy Statement that
highlights the authorities commitment to good goagrce, best practice operations, risk
management and continuous improvement and keygiegtto meet these commitments.

Only at the highest management level of an orgénis@an the policy for its conduct be
set and the resources allocated. It is encumberthase at board or director level to
establish clear policy objectives, particularly witegard to quality of performance and
delivery, if all personnel involved in the undeitak are to operate effectively. An

example of a policy statement is shown below.
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EXAMPLE OF A QUALITY POLICY STATEMENT

1.The Aim of the Cape Utopia VTS is

‘To Deliver a Reliable, Efficient and Cost Effe@iWVTS Service” For The Benefit And Safety of all

Mariners and other Stakeholders’
2.Health & Safety And Environmental Objectives Polcy Statement:

The Health & Safety and Environmental objective€ape Utopia are:
« To ensure safety at sea;
* Prevention of human injury or loss of life;

» Avoidance of damage to the environment.
In pursuance of these objectives of Cape Utopia VTiS committed to:

» Providing for safe practices in operations botkhips and ashore;

» Providing a safe working environment;

» Establishing safeguards against all identifieds;isk

» Continuously improving health and safety managerskitis of employees including preparing
for emergencies related both to safety and envisoriai protection;

» Continuously improving our health and safety perfance by proven conformity to accepted
British and International safety management stadsland quality systems, recognising legal
requirements are the minimum standard,;

e Striving to maintain a positive health and safatifure with the ultimate goal of reducing ill
health and accidents to an absolute minimum, eéitimg them where possible;

» Optimising the consumption of non-renewable resesirgithin practical constraints;

* Investing sufficiently in its assets and resoutcemeet regulatory obligations in respect of

safety and the environment.
The Cape Utopia Management System will ensure:

e Compliance with legislation, mandatory rules angutations;

* Applicable codes, guidelines and standards aentako account.

Fig. 18.2: Example of a Quality Policy Statement

1810 Responsibilities
The high-level responsibilities for the primary ralents of the Quality Management
System should be clearly defined and documenteaimples are shown overleaf.
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EXAMPLE OF DEFINING THE RESPONSIBILITIES

Direction Responsibility
Establish Direction (e.g. Strategic Plan Board
Develop and review policy documents Board
Develop overall objectives, targets and Board / Manager

programmes

* Business Plan
» Identify Risks

Monitor and review performance VTS Manager

* Management Review

Assure regulatory compliance Manager Legal

Identify, record and report on customer VTS Board, Managers and Staff
expectations {e.g. VTS customer
compliments/complaints process, service chart

Policies and procedures: Managers and Staff
» Develop and maintain policies and Document Controller(s)
procedures

 Document Control

* Review and Update, as required

Comply with defined procedures Staff

Conduct internal audits and report on outcomey Nominated internal auditor

Identify and record opportunities for Staff /IManagers
improvement

General awareness of the Quality Managemen| Staff / Managers
System

Fig. 18.3: Examples of Responsibilities that need to be Defined

1811 Planning

To ensure there is a robust framework to plan,ripse and define areas of emphasis to
ensure the objectives of the VTS are deliverechenliest possible manner, consideration
should be given to ensuring the operations andregliof VTS services are reflected in
high level documents such as:

» Strategic Plan;

* Annual Report;

* Risk Management Plan; and
* Business Continuity Planning.
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1812 Operational Procedures

The objectives of the VTS can only be met througfoperation and trust among users of
the service, VTS personnel and allied servicess ™ain only be achieved through the
reliability of the VTS information, which is depesiit on the assured availability,
continuity and quality of the service provided tbstakeholders

The responsibility for meeting the standards ofiratividual VTS Centre will normally
rest with the Manager of the VTS or a VTS Supemvisbo should ensure that everything
in the Centre, particularly the staff, functiomadximum efficiency at all times.

Adoption of a Procedures Manual prepared in linghwthis document and IALA
Recommendation V-127 ©perational Procedures for VTS (Edition 1.0 — J@@94)is
seen as an integral part of a verifiable safetyagament system for the VTS.

Operational procedures will evolve on a continu@gis. It is important that any changes
made to operational procedures are properly docteden Temporary changes to

procedures should be auditable and formally caedellvhen expired or regularly

incorporated into the appropriate parent document.

1813 Continuous Improvement
All staff / managers should be responsible for idging opportunities for improvement
within the scope of the Quality Management System.

To facilitate this, the process for reporting andnaging opportunities for improvement
should be documented to ensure continuous busimgssvement is achieved and there is
a systematic approach to planning and taking covieeand/or preventive action.

Opportunities for Improvement should apply to elatsesuch as:
» Continuous business improvement;

* Non-conforming product and/or service;
+ Corrective action;
* Preventive action; and

+ Customer feedback.

When acting on an Opportunity for Improvement ressirl a change to a process, the VTS
manager should ensure that:
* The change is evaluated to ensure that the desesedt has been achieved;
and
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* Resultant changes in relationships between theepso@nd the service
characteristics are documented and communicated.

1814 Audit

Audits are an effective management tool used tanéxa processes and activities and
gauge the degree to which they are conformingaondstrds and procedures and whether
there are any opportunities for improvement.

* VTS Authorities should ensure the ongoing integotythe QMS through
periodic;

» Certification by an accredited third party; and/or
* Assessment by a third party; and/or

Self assessment.

1815 References
References published by the International Organisator Standardisation for quality
management systems are:

* SO 9000:2000, Quality management systems Fundatsearid vocabulary,

e [SO 9001:2000, Quality management systems

ISO 9004:2000, Quality management systems Guidelfoe performance
improvements.

‘... make it a quality service on every occasion.’
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APPENDIX 1: IMO RESOLUTION A. 857(20)

Guidelines For Vessel Traffic Services
THE ASSEMBLY,

RECALLING Article 15(j) of the Convention on the térnational Maritime Organization
concerning the functions of the Assembly in relatio regulations and guidelines concerning
maritime safety and the prevention and control afire pollution from ships,

RECALLING ALSO resolution A.158(ES.IV) entitled "Remmendation on Port Advisory
Services", resolution A.851(20) entitled "Generah€&iples for Ship Reporting Systems and
Ship Reporting Requirements, including Guidelines Reporting Incidents Involving
Dangerous Goods, Harmful Substances and/or Maohat&nts" and resolution MSC.43(64)
entitled "Guidelines and Criteria for Ship RepaogtiBystems”,

BEARING IN MIND the responsibility of Governmentsrfthe safety of navigation and
protection of the marine environment in areas utitkeir jurisdiction,

BEING AWARE that vessel traffic services have bpeovided in various areas and have
made a valuable contribution to safety of navigatimproved efficiency of traffic flow and
the protection of the marine environment,

BEING ALSO AWARE that a number of Governments amilinational organizations have
requested guidance on vessel traffic services,

RECOGNIZING that the level of safety and efficiennythe movement of maritime traffic
within an area covered by a vessel traffic serisaependent upon close co-operation
between those operating the vessel traffic semckparticipating vessels,

RECOGNIZING ALSO that the use of differing vesgelfic service procedures may cause
confusion to masters of vessels moving from onseldsaffic service area to another,

RECOGNIZING FURTHER that the safety and efficieréymaritime traffic and the
protection of the marine environment would be inveidif vessel traffic services were
established and operated in accordance with inierredly approved guidelines,

HAVING CONSIDERED the recommendation made by theiMae Safety Committee at
its sixty-seventh session,

1. ADOPTS the Guidelines for Vessel Traffic Sergiemd the Guidelines on
Recruitment, Qualifications and Training of VTS @gters set out in annexes 1 and 2 to the
present resolution;

2. INVITES Governments to take account of the aedeX@uidelines when developing,
implementing and operating vessel traffic services;
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3. RECOMMENDS Governments to encourage mastersip$ :1avigating in areas for
which vessel traffic services are provided to mage of such services;

4, REVOKES resolution A.578(14).

ANNEX 1: GUIDELINES AND CRITERIA FOR VTS

PREAMBLE

1 These Guidelines are associated with SOLAS atignl V/8-2 and describe the
principles and general operational provisions fug bperation of a vessel traffic service
(VTS) and participating vessels.

2 Contracting Governments should take accounthe$d Guidelines when planning,
implementing and operating vessel traffic services.

3 These Guidelines should be used in conjunctitgh the applicable Guidelines and
Criteria for Ship Reporting Systems, resolution M&{64) and the IALA VTS Manual.

1 DEFINITIONS AND CLARIFICATIONS
1.1 The following terms are used in connection withsetsraffic services:

A1 Vessel traffic service (VTS) - a service impéarted by a competent authority,
designed to improve the safety and efficiency afset traffic and to protect the
environment. The service should have the capaldiipteract with the traffic and to
respond to traffic situations developing in the Var8a.

2 Competent authority - the authority made resge, in whole or in part, by the
Government for safety, including environmental sgfand efficiency of vessel
traffic and the protection of the environment.

3 VTS authority - the authority with responsityilfor the management, operation and
co-ordination of the VTS, interaction with partiaipng vessels and the safe and
effective provision of the service.

4 VTS area - the delineated, formally declaretlise area of the VTS. A VTS area
may be subdivided in sub-areas or sectors.

5 VTS centre - the centre from which the VTSpemted. Each sub-area of the VTS
may have its own sub-centre.

.6 VTS operator - an appropriately qualified perperforming one or more tasks
contributing to the services of the VTS.

g VTS sailing plan - a plan which is mutually egd between a VTS Authority and the
master of a vessel concerning the movement ofeélssel in a VTS area.

.8 VTS traffic image - the surface picture of \@ssand their movements in a VTS area.
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9 VTS services - VTS should comprise at leashformation service and may also
include others, such as a navigational assistagre&cs or a traffic organization
service, or both, defined as follows:

9.1 Aninformation service is a service to epdihiat essential information
becomes available in time for on-board navigatiaaision-making.

9.2 A navigational assistance service is a serg assist on-board navigational
decision-making and to monitor its effects.

9.3 A traffic organization service is a serviogrevent the development of
dangerous maritime traffic situations and to previor the safe and efficient
movement of vessel traffic within the VTS area.

.10  Allied services - are services actively imaal in the safe and efficient passage of the
vessel through the VTS area.

.11  Hazardous cargoes - include:

.11.1 goods classified in the International MarégiDangerous Goods (IMDG)
Code;

.11.2 substances classified in chapter 17 of M@ International Code for
Construction and Equipment of Ships Carrying DaogeiChemicals in Bulk
(IBC) Code, and in chapter 19 of the IMO InternatibCode for the
Construction and Equipment of Ships Carrying LigeetfGases in Bulk
(IGC) Code;

.11.3 oils as defined in MARPOL Annex I;
.11.4 noxious liquid substances as defined in MARRANnex I;
.11.5 harmful substances as defined in MARPOL Anifleand

.11.6 radioactive materials specified in the Cluldhe Safe Carriage of Irradiated
Nuclear Fuel, Plutonium and High-Level RadioactiVastes in Flasks on
board Ships (INF) Code.

2 GENERAL CONSIDERATIONS FOR VESSEL TRAFFIC SERVICE S
2.1 Objectives

2.1.1 The purpose of vessel traffic services ismorove the safety and efficiency of
navigation, safety of life at sea and the protectbthe marine environment and/or the
adjacent shore area, worksites and offshore iasit@atis from possible adverse effects of
maritime traffic.

2.1.2 Aclear distinction may need to be made betwa Port or Harbour VTS and a
Coastal VTS. A Port VTS is mainly concerned witlss@ traffic to and from a port or
harbour or harbours, while a Coastal VTS is matoigcerned with vessel traffic passing
through the area. A VTS could also be a combinatidooth types. The type and level of
service or services rendered could differ betwesth bypes of VTS; in a Port or Harbour
VTS a navigational assistance service and/or drmafganization service is usually provided
for, while in a Coastal VTS usually only an infortioa service is rendered.

174



IALA VTS MANUAL (2008) IMO Resolution A.857(20)

2.1.3 The benefits of implementing a VTS are thallows identification and monitoring

of vessels, strategic planning of vessel movemamisprovision of navigational information
and assistance. It can also assist in preventigolaftion and co-ordination of pollution
response. The efficiency of a VTS will depend om riéliability and continuity of
communications and on the ability to provide gond anambiguous information. The
quality of accident-prevention measures will dependhe system's capability of detecting a
developing dangerous situation and on the abilitgive timely warning of such dangers.

2.1.4 The precise objectives of any vessel trativice will depend upon the particular
circumstances in the VTS area and the volume aathcter of maritime traffic as set forth in
3.2 of these Guidelines and Criteria.

2.2 Responsibilities and liability

2.2.1 Where two or more Governments have a comnterest in establishing a VTS in a
particular area, they should develop a co-ordinag=sel traffic service on the basis of an
agreement between them. Where a co-ordinated veaHal service is established, it should
have uniform procedures and operations.

2.2.2 In planning and establishing a VTS, the @uating Government or Governments or
the competent authority should:

A ensure that a legal basis for the operatian\éT S is provided for and that the
VTS is operated in accordance with national anerirdtional law;

ensure that objectives for the VTS are set;
ensure that a VTS authority is appointed agdllg empowered;

ensure that the service area is delineatedlecldred a VTS area; where
appropriate, this area may be subdivided in subsaoe sectors;

5 determine the type and level of services tprogided, having regard to the
objectives of the VTS;

establish appropriate standards for shore-offistiore-based equipment;

ensure that the VTS authority is provided with equipment and facilities
necessary to effectively accomplish the objectfethe VTS;

.8 ensure that the VTS authority is provided \gitifficient staff, appropriately
qualified, suitably trained and capable of perfargiihe tasks required, taking
into consideration, the type and level of servimese provided and the current
IMO Guidelines on the recruitment, qualificatiomgldraining of VTS
operators given in annex 2;

9 establish appropriate qualifications and tragniequirements for VTS
operators, taking into consideration the type awell of services to be
provided,;

.10 ensure that provisions for the training ofS/dperators are available;
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2.2.3

A1

A2

instruct the VTS authority to operate the i &ccordance with relevant IMO
resolutions;

establish a policy with respect to violatiafid/TS regulatory requirements,
and ensure that this policy is consistent witharatl law. This policy should
consider the consequences of technical failuresdae consideration should
be given to extraordinary circumstances that result

In operating a VTS the VTS authority should:

ensure that the objectives of the VTS are met;

ensure that the standards set by the compmtémdrity for levels of services
and operator's qualifications and equipment are met

ensure that the VTS is operated in conformity nelevant IMO resolutions;

ensure that the VTS operations are harmonizétg where appropriate, ship
reporting and routeing measures, aids to navigapibotage and port
operations;

consider, where appropriate, the participatibtine pilot both as a user and
provider of information;

ensure that a continuous listening watch orddsignated radio frequencies is
kept and that all published services are availdbking the operational hours of
the VTS;

ensure that operating procedures for routirkegmergency situations are
established;

in a timely manner, provide mariners with fiditails of the requirements to be
met and the procedures to be followed in the V& arhis information should
include the categories of vessels required or érpeo participate; radio
frequencies to be used for reporting; areas ofiegdulity; the times and
geographical positions for submitting reports; filvenat and content of the
required reports; the VTS authority responsibleti@r operation of the service;
any information, advice or instructions to be pd®d to participating ships;
and the types and level of services available. iffig@mation should be
published in the appropriate nautical publicatiand in the "World VTS
Guide"*.

2.2.4 The liability element of an accident follegicompliance with VTS guidance is an
important consideration which can only be decided@ase-by-case basis in accordance
with national law. Consequently, a VTS authoritpusld take into account the legal
implications in the event of a shipping accidenevehVTS operators may have failed to
carry out their duty competently.

2.2.5 Contracting Governments should ensure thps dlying their flag comply with the
requirements of vessel traffic services. Those @otihg Governments which have received

" *Refer to MSC Circular 586 on the IALA/IAPH/IMPA Wfld VTS Guide
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information of an alleged violation of a VTS bylasflying their flag should provide the
Government which has reported the offence withildeté any appropriate action taken.

2.3 VTS services

The following guidance concerning the services #natrendered by a VTS should be taken
into account:

2.3.1 The information service is provided by braeling information at fixed times
and intervals or when deemed necessary by the Y BSthe request of a vessel,
and may include for example reports on the posiiientity and intentions of
other traffic; waterway conditions; weather; hazamr any other factors that may
influence the vessel's transit.

2.3.2 The navigational assistance service is ealheanportant in difficult
navigational or meteorological circumstances arage of defects or deficiencies.
This service is normally rendered at the request\#ssel or by the VTS when
deemed necessary.

2.3.3 The traffic organization service concernsdperational management of traffic
and the forward planning of vessel movements teearecongestion and
dangerous situations, and is particularly relewamimes of high traffic density or
when the movement of special transports may affectlow of other traffic. The
service may also include establishing and operatiagstem of traffic clearances
or VTS sailing plans or both in relation to prigriaf movements, allocation of
space, mandatory reporting of movements in the ®E3, routes to be followed,
speed limits to be observed or other appropriatesomes which are considered
necessary by the VTS authority.

2.3.4 When the VTS is authorized to issue instamgito vessels, these instructions
should be result-oriented only, leaving the detafilexecution, such as course to
be steered or engine manoeuvres to be executdt toaster or pilot on board
the vessel. Care should be taken that VTS opesatiomot encroach upon the
master's responsibility for safe navigation, otudis the traditional relationship
between master and pilot.

2.3.5 A VTS area can be divided into sectors, bes¢ should be as few as possible.
Area and sector boundaries should not be locatedemressels normally alter
course or manoeuvre or where they are approach@as &f convergence, route
junctions or where there is crossing traffic. VIe&hes in an area or sector
should use a name identifier. The boundaries shoeliddicated in the
appropriate nautical publications and in the "Wa&fOS Guide™*.

2.4 Communication and reporting

2.4.1 Communication between a VTS authority apdréicipating vessel should be
conducted in accordance with the Guidelines ante@aifor Ship Reporting systems and
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should be limited to information essential to agki¢ghe objectives of the VTS*. IMO
Standard Marine Communication Phrases should lewkere practicable.

2.4.2 Inany VTS message directed to a vessetsseals it should be made clear whether
the message contains information, advice, warrongn instruction.

2.5 Organization

2.5.1 Elements ofa VTS

In order to perform the required tasks a VTS orgaindn requires adequate staff, housing,
instrumentation and procedures governing operaaonsinteractions between the various
elements. The requirements in each field are déteahby the particular nature of the VTS
area, the density and character of the traffictaedype of service that is to be provided.
Consideration should be given to the establishraEback-up facilities to sustain and
maintain the desired level of reliability and aadility.

2.5.2 Tasks that may be performed in accordanttethwe service rendered

2521 A VTS should at all times be capable ofegating a comprehensive overview
of the traffic in its service area combined withtedffic-influencing factors. The VTS should
be able to compile a traffic image, which is theibdor its capability to respond to traffic
situations developing in its service area. Thditrafhage allows the VTS operator to
evaluate situations and make decisions accordigya should be collected to compile the
traffic image. This includes:

.1 data on the faiway situation, such as meteorological and hydrakmigi
conditions and the operational status of aids tagadion;

.2 data on the traffic situation, such as vesssitjpns, movements, identities and
intentions with respect to manoeuvres, desition and routeing;

.3 data of vessels in accordance with the requrgsnof ship reporting and if
necessary any additional data, required for thecéffe operation of the
VTS**,

2.5.2.2 Vessel's reports by communication betwessels and the VTS Centre should also
be used as a major source of necessary data.

2.5.2.3 To respond to traffic situations developmthe VTS area and to decide upon
appropriate actions, the acquired data should besgsed and evaluated. Conclusions from
the evaluation need to be communicated to participaessels. A distinction should be
made between the provision of navigational infoiorgtbeing a relay of information
extracted from the VTS sensors and the traffic ipaad the provision of navigational
advice, where a professional opinion is included.

" * Refer to the Guidelines and Criteria for ShippBeing Systems, paragraph 2.2, Communication. lRésn
MSC.43(64)
" * Refer to the Guidelines and Criteria for Shipprting Systems. Resolution MSC.43(64)
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2.5.3 Operating procedures

Where operating procedures are concerned, a distinghould be made between
internal and external procedures. Internal procesiuover operating instruments,
interactions among the staff and the internal riogteand distribution of data. External
procedures cover interactions with users and aflerglices. A further distinction should be
made between procedures governing the daily roatieprocedures governing contingency
planning such as search and rescue and environhpeotection activities. All operational
procedures, routine or contingency, should bedaidn in handbooks or manuals and be an
integral part of regular training exercises. Adimeesto procedures should be monitored.

2.5.4 Database

A VTS authority should have, if necessary for tiperation of the service, a database
with the capacity to retain, update, supplementratrieve data once collected. Any data
retained in a system for further use should be naadéable only on a selective and secure
basis.

2.6 Participating vessels

2.6.1 Vessels navigating in an area where vesaéttservices are provided should make
use of these services. Depending upon governieg and regulations, participation in a
VTS may be either voluntary or mandatory. Vessetsi&l be allowed to use a VTS where
mandatory participation is not required.

2.6.2 Decisions concerning the actual navigatimhthe manoeuvring of the vessel remain
with the master. Neither a VTS sailing plan, najuested or agreed changes to the sailing
plan can supersede the decisions of the masteenung the actual navigation and
manoeuvring of the vessel.

2.6.3 Communication with the VTS and other vessktauld be conducted on the assigned
frequencies in accordance with established ITUS@U4AS chapter IV procedures, in
particular where a communication concerns intendadoeuvres. VTS procedures should
stipulate what communications are required and whigguencies should be monitored.
Prior to entering the VTS area, vessels should nafikequired reports, including reporting
of deficiencies. During their passage through ti&\area, vessels should adhere to
governing rules and regulations, maintain a comtirsuistening watch on the assigned
frequency and report deviations from the agreédhgaplan, if such a plan has been
established in co-operation with the VTS authority.

2.6.4 Masters of vessels should report any obdetgegers to navigation or pollution to
the VTS centre.

2.6.5 In case of a complete failure of the vessglpropriate communication equipment the
master shall endeavour to inform the VTS centreahdr vessels in the vicinity by any
other available means of communication of the Wsss®bility to communicate on the
assigned frequency. If the technical failure présehe vessel from participation or

179 |



IMO Resolution A.857(20) IALA VTS MANUAL (2008)

continuing its participation in a VTS, the masteosld enter in the vessel's log the fact and
reasons for not or further participating.

2.6.6 Vessels should carry publications giving palrticulars on governing rules and
regulations regarding identification, reporting A&mcconduct in the VTS area to be entered.

.11.4 noxious liquid substances as defined in &R Annex I,
.11.5 harmful substances as defined in MARPOLe&Xnil; and

.11.6 radioactive materials specified in the Clmléhe Safe Carriage of Irradiated
Nuclear Fuel, Plutonium and High-Level RadioactWWastes in Flasks on
board Ships (INF) Code.

3 GUIDANCE FOR PLANNING AND IMPLEMENTING VESSEL TRA FFIC
SERVICES

3.1 Responsibility for planning and implementingBS. It is the responsibility of the
Contracting Government or Governments or competetitorities to plan and implement
vessel traffic services or amendments to such sesvi

3.2 Guidance for planning a vessel traffic service

3.2.1 Local needs for traffic management shouldarefully investigated and determined
by analysing casualties, assessing risks and domgtdcal user groups. Where the risks are
considered VTS addressable, in cases where margtofithe traffic and interaction between
Authority and participating vessel is considerethécessential, the implementation of a VTS,
as an important traffic management instrument, kshioe considered.

3.2.2 A VTS is particularly appropriate in an atleat may include any of the following:
high traffic density;

traffic carrying hazardous cargoes;

conflicting and complex navigation patterns;

difficult hydrographical, hydrological and metelogical elements;

shifting shoals and other local hazards;

environmental considerations;

interference by vessel traffic with other marlvased activities;

a record of maritime casualties;

© 0O N o M wN R

existing or planned vessel traffic serviceadpcent waters and the need for
co-operation between neighbouring States, if apyatg

i
o

narrow channels, port configuration, bridged similar areas where the
progress of vessels may be restricted;
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.11 existing or foreseeable changes in the trafiittern resulting from port or
offshore terminal developments or offshore exploraaind exploitation in the

area.

3.2.3 In further deciding upon the establishméra ¥TS, Contracting Governments or
competent authorities should also consider theorespilities set forth in 2.2 of these
Guidelines and Criteria, and the availability of flequisite technology and expertise.

3.3 Further guidance on vessel traffic services

3.3.1 VTS Authorities should, in the planningloétVTS to be established, make use of
available manuals prepared by and published byogpijate international organizations or

associations.

3.3.2 The following references should also be consulbedurther details:

.1 IMO Guidelines and Criteria for Ship Reportidgstems (resolution

MSC.43(64))

.2 General Principles for Ship Reporting Systent &hip Reporting
Requirements, including Guidelines for Reportingdients Involving
Dangerous Goods, Harmful Substances and/or Maoiet&nts (resolution

A.851(20))
.3 The IALA vessel traffic services Manual
IALA/IMPA/IAPH/World VTS Guide
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ANNEX 2 - GUIDELINES ON RECRUITMENT, QUALIFICATION S AND
TRAINING OF VTS OPERATORS

PREAMBLE

1 These Guidelines elaborate specifically on 28202 annex 1, which requires the VTS
authority to be provided with sufficient staff, appriately qualified, suitably trained and
capable of performing the tasks required, takin@ iconsideration the type and level of
services to be provided in conformity with the emtrIMO Guidelines on the subject.

2 These Guidelines describe the skill and knowdedgalifications required by VTS
operators to provide these services. They are detrior application in both planned and
existing VTS. They provide guidance in determinirayv VTS authorities can recruit, select
and train personnel in order to carry out theik$a® provide the required VTS standards.

3 These Guidelines do not confer any powers on dp€rators, nor shall they be
construed as prejudicing obligations or rights ebksels established in other international
instruments.

1 INTRODUCTION
1.1 Background

1.1.1 In recent years, there has been a rapidnsigrain vessel traffic services, which has
led to a significant increase in the number of Vaerators required world-wide. The
services offered by VTSs vary considerably, andgearfrom simple broadcasts of
meteorological and hydrological information, thrbugexchange of information to
sophisticated navigational advice and, in circumsa where the authority exists,
navigation-related instruction.

1.1.2 Investigation of existing services revealsvide variety of VTS operator entry

requirements, ranging from personnel with no naltiackground to those with a Master's
and/or Pilot's licence. There is an equally wideaten in the type and extent of training
provided to VTS operators.

1.1.3 The various levels of knowledge and skijuieed of the operator, and the standard of
training necessary to achieve these levels, haverreeen fully defined on a world-wide
basis. At present there are no internationally gacaed qualifications for VTS operators, and
the approach to recruitment and training varieslyidbfom country to country.

1.1.4 Given the role of VTS in the provision ofedg and efficiency services to shipping
and in the protection of the environment, the needvoid confusion on the part of users
travelling from one VTS to another and the impocemf professionalism on the part of
operators in determining the extent of trust plairethe functioning and effectiveness of a
VTS, it is essential that VTS personnel be adedyapealified and trained to carry out their
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functions, and that the standards for such quatibon and training be agreed upon
internationally to a large extent.

1.2 Definitions

For the purpose of this annex, the following teshall have the meanings defined below;
however, all other terms used which have alreadynlmefined in annex 1 (Guidelines and
Criteria for VTS) shall have the meanings defineerein:

A

.10

A1

12

Advanced training - training usually carried atithe supervisory level, designed
to enhance and utilize the employees' knowledgesapdrience to the fullest;

Basic training - the training required in ordercarry out the functions assigned
to a position. This type of training requires ahhlgvel of supervision;

Classroom training - training carried out iolassroom environment that enables
trainees to acquire the knowledge and skills necgst reach the level of
proficiency required to fully perform the dutiesaposition;

Knowledge - information about certain factsdhes, systems, procedures and
other subject matter relevant to the duties anpomesibilities of the position;

On-the-job training - training within the wodavironment which is considered
formal and reportable when it involves non-prodeetiperson hours; it is
instructor- or computer-managed, has specific legrmobjectives, and has
milestones to measure progress. It is structurasl,specific resources devoted to
or consumed by it, and the trainee within the wenkironment is relieved of
his/her regular or normal duties;

Operator competence means having the qualditaiessential to effectively and
efficiently carry out the functions or sub-functoassigned to a particular VTS
operator position;

Personal suitability means personal traits ahdracteristics affecting the
application of knowledge and skills in the performoa of the duties of the
position;

Qualifications - education, knowledge, skilkperience or any other attribute
which are necessary or desirable for performingdiltees of the position;

Recruitment and selection - staffing proceswlch prospective job candidates
are identified or considered for a position in terof their relative suitability for a
position based on certain criteria, e.g., knowledgd experience or any other
matters that are necessary or desirable havingdegdhe nature of the duties to
be performed. Candidates are selected by conduaxmminations, tests,
interviews and investigations;

Refresher training - training carried out boaintain a certain level of
performance, skill in areas or knowledge which iafeequently used and where
consequence of non-performance is great;

Simulator training - training carried outan appropriate environment in order to
practice skills and perform the duties of the posit

Skill - relevant aptitudes or prescribed lesfeoccupational achievements which
are basic to the performance of the duties andrespilities of the position;
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13

14

15

.16
A7

.18

19

.20

Standards - criteria, features, methods ocgsses which are recognized as or
agreed to be models for imitation against whicle ldctivities will be compared
or measured,;

Sub-functions - specific processes and pruaesdwhich are component activities
of a particular function;

Training - a process of combining instructaord practice to provide employees
with the skill, knowledge and experience necesstryperform in their
present/future jobs both efficiently and effectivel

Upgrading training - training to improve aiig skills;

VTS category - refers to a means of idemtgythe type and level of services
provided by a VTS based on geographical or orgéioizal considerations. For
example, a VTS operating in a port and its appresaould be categorized as a
port VTS. A VTS in which participation is requirdy law could be categorized
as a mandatory VTS, as opposed to a voluntary VTS;

VTS functions - can be subdivided into ing¢rand external functions. Internal
functions are the preparatory activities that h@vkee performed to enable a VTS
to operate. These include data collection, datduatian and decision making.

External functions are activities executed with fhapose of influencing the

traffic characteristics. They relate to the primamgffic-management functions of

rule-making, allocation of space, routine contrblvessels and manoeuvres to
avoid collisions, as well as to other managemencttions such as enforcement,
remedial and ancillary activities. The reasoningibe these traffic-management
functions and their relationship to the VTS sersiteset out in paragraph 6.4;

VTS operator - a VTS operator is an appropiyaqualified person performing
one or more tasks contributing to the serviceshef YTS. However, for the
specific purposes of these Guidelines, VTS operatdher means a person who
provides, if duly authorized, instructions and mmi@tion to vessels and decides
what action should be taken in response to dateived. This person may be
directly responsible for communications within afided geographical area
within a VTS area, or may relay such informatiord asrecisions through an
intermediary; and

VTS operator position - a position in a sped/TS from which a VTS operator
carries out the VTS functions as defined for pugsosf these Guidelines.

2 OBJECTIVES AND AUTHORITY

2.1 Objectives

2.1.1 The objectives of these Guidelines are:

A

184

to provide authorities with a logical procesg$dllow in selecting and recruiting
VTS operators, and in establishing qualificatiord draining standards which
will ensure that the necessary knowledge and pkilfiles exist to enable them
to carry out their functions to appropriate staddaand

to establish knowledge and skill requirementsl atandards which VTS
operators should meet with respect to certain fanst
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2.2 Competent authority

2.2.1 Subject to their own national and local reguents and constraints, authorities will
need to establish training requirements for théliiS\operators. Authorities will also need to
set specific knowledge, skill and personal suitgbgtandards which operators must meet.
Nothing in these Guidelines derogates from that gowr imposes any obligation on

authorities.

2.2.2 These Guidelines should not be construedoaserring any additional power on
authorities with respect to the operation of a \6ISside territorial seas.

3. FRAMEWORK
3.1 Explanation of framework

3.1.1 These Guidelines provide a framework witlhich authorities can meet their

obligations as laid down in annex 1 to provide V@j&rators with the competence to carry
out their designated functions, independent of léneel of qualifications of personnel

recruited. This framework is shown in figure 1.

3.1.2 The framework outlines the steps that shbeldaken by a VTS authority to ensure
that its VTS operators are competent to carry asigaed tasks. These steps are in two
stages:

.1 Stage 1:

Preliminary steps to be able to take decisiotaive to operator competencies
(prerequisites for the system).

.2 Stage 2:

Steps to ensure that operators possess or achiey¢hen maintain, the level of
competence required to carry out their assignedtioms (system parameters).

3.1.3 In order to implement the steps outlinedveb®& TS authorities must be prepared to
bring to bear certain competencies which are ndynaaailable to them. Specifically, input
is required from VTS operations and from trainimgl @uman resources expertise in order to
successfully design and implement a programme tehmdTS operator competencies with
operational need. The particular areas where sxérgse is required are indicated in figure
1.

4 PREREQUISITES FOR THE SYSTEM

4.1 In order to be able to identify, develop antplement a system for VTS operator
qualification and training, authorities should fitake a number of preliminary steps in order
to ensure that the operator's competencies areppgtely aligned with the functions for
which he/she is responsible. These steps are lasvéol

.1 Implementing a VTS - make a decision, or haweelena decision to implement a
VTS.
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.2 ldentification of VTS functions - identify andescribe the detailed functions
relevant to the given VTS. These detailed functiomse been developed from the
general VTS functions described in 2.3 and 2.5noiex 1.

.3 Organization of VTS centre functions - orgarize functions according to how
they are to be carried out in accordance with tigamzation of the internal VTS
operation.

.4  Establishment of VTS operator positions - beppred to establish, or have
already established, operator positions within éSyd@letermine what functions
will be carried out from which positions, and beered to ensure that there will
be personnel occupying those positions who have lpgeen responsibility for
carrying out the identified functions.

4.2 Plans for recruitment and selection of VTSrapms can be developed once these
steps have been completed.

SYSTEM PARAMETERS
51 General

5.1.1 The views of authorities on recruitment dications may vary between a preference
for a low qualification entry requiring a high degrof training, to a preference for a high
qualification entry requiring a low degree of triaign. Clearly, if a high entry qualification is
combined with relevant local experience, trainiaguirements will be minimized.

5.1.2 Ideally, authorities should have the ability specify the background and prior
experience a VTS operator should have, but duér¢arastances, this is often beyond their
control. They should, however, be able to spedify level of skill and knowledge that a
recruit must have achieved based on this prior reaapee (e.g., master mariner, top level air
traffic controller).

5.1.3 VTS authorities should therefore establisethods of assessing the skill and
knowledge of recruits and existing VTS operatotatiee to the requirements of the tasks or
functions they perform.

5.1.4 Depending on the skill and knowledge ley®mviously acquired, and the tasks or
functions to be performed, authorities may needupplement existing qualifications with
appropriate training to make up any deficiencies.

5.2 Recruitment and selection

5.2.1 Authorities should establish entry standdodsnew VTS operators coming into the
system in terms of prior skills, knowledge, andspeal suitability characteristics relevant to
the tasks or functions they will be required tofpen. These skills and knowledge may in
part be assessable through existing qualificatfergs, master or pilot's licence).

5.2.2 VTS authorities may wish to consider intradg additional screening mechanisms
to ensure that recruits have the necessary apsitymsonal suitability characteristics, and
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ancillary skills for the functions they will be agsed. These mechanisms will assess, inter
alia, ability to meet medical standards commensusdith the working conditions of the VTS
position in question, spatial problem-solving caligds and other job-related aptitudes,
ability to work under pressure; and language cdipabeéquired for the particular VTS.

5.3 Qualifications

5.3.1 Authorities must be able to determine whamgetencies a VTS operator must
possess to carry out assigned functions, in ordeestablish the combination of prior
gualifications and subsequent training requiredrtsure that their operators are competent.

5.3.2 To this end, they should analyse in detal tasks which the operator will have to
carry out in order to accomplish the specified tiorss, in terms of the skills and knowledge
which he/she must possess to implement them suubigss

5.3.3 Having carried out the task analysis, aitilesrmust specify the types of skill and
knowledge which operators must possess in ordpetform their functions. These skill and
knowledge components should relate directly toftimetions to be performed, and should be
specified in such a way that authorities will béeatb determine whether:

.1 VTS operators possess them in terms of theior pgualifications and
experience; or

.2 whether additional training will be needed tovpde them.

5.3.4 Once the necessary types of skill and kndgdehave been established, authorities
should determine to what level they must be possesy a VTS operator. Authorities
therefore have a responsibility to establish pentoice standards for skill and knowledge
types to be acquired.

5.3.5 Because not all VTSs carry out the sameerasfgfunctions, and because some
operators may only carry out limited functions wnitla particular service, authorities may be
required to identify different knowledge and skéllels for operators based on the tasks they
perform in the VTS in which they work.

5.4 Training

5.4.1 Where the types and/or levels of skill andwledge possessed by a VTS operator,
by virtue of his or her prior experience and quedifions, do not fully conform to those
required in order to carry out assigned tasks, aittbs should provide compensatory
training in areas of deficiency.

5.4.2 Authorities should establish concomitanintrey standards for those areas where they
train VTS operators to the proficiency requiremenfstheir positions. These training
standards should form the basis of any trainingynmme to be developed and delivered to
VTS operators.

5.4.3 Based on the training standards, author#iesild then be prepared to develop and
implement a training programme which, when takegetber with relevant existing
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experience, will provide the VTS operator with nesaay skills and knowledge to perform
his/her tasks to the required standards.

5.4.4 There are a variety of mechanisms by whiining can be carried out. These include
training provided by authorities directly, contedtout training or any other training
establishment common to interested Administratiomkjch trains VTS operators for a
number of authorities.

5.4.5 Authorities may also wish to consider thednee provide different types of training,
with different levels relative to each type, in erdo ensure the acquisition and maintenance
of the relevant skills and knowledge necessary &&tnmob requirements, according to the
following matrix:

TYPE OF TRAINING CLASSROOM SIMULATOR ON THE JOB
LEVEL OF TRAINING

BASIC X X X
ADVANCE X X X
UPGRADING X X X
RFEFRFESHER X X X

Authorities should be aware of the advantagesmbdular approach to training for ease and
cost-effectiveness of training delivery.

5.4.6 Authorities may wish to institute a systemeréiminations to determine whether or not
operator experience, qualifications and training egsulting in performance to required
standards.

5.4.7 Once suitably qualified and trained employees performing on the job, their
performance must be observed and monitored to enthat it continues to meet the
established standards.

5.4.8 Authorities should be aware that for an ojpert carry out VTS functions effectively,
training may be required in areas not specificadiiated to VTS (e.g., typing, supervisory
skills), and which are not specifically coveredhiese Guidelines.

5.5 Certification

Authorities may wish to introduce a formal systehtertification as a means of ensuring and
demonstrating to system users that a mechanismm iglace which matches employee

competence with task requirements.

6 DETERMINING SKILL  AND KNOWLEDGE REQUIREMENTS
ASSOCIATED WITH VTS FUNCTIONS
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6.1 The process used to determine the knowleddeskill types and levels required by

VTS operators to carry out specific VTS functioasoutlined below. It can also be used by
authorities to determine how they might wish tcabBsh the difference between skill and
knowledge levels required of VTS operators on ngcrent (prior qualifications) and those

which will be provided after recruitment (trainingydditionally, it can be used to determine
the type and degree of training which should bevipiexl to operators already employed by
VTS and who may possess some form of prior quation.

NOTE: It must be noted by authorities that this proegessmodel only. Authorities wishing
to make use of this process must keep in mindithatll need to be adapted to
meet their specific local requirements.

Also, because it is not a mathematical modehauittes must also keep in mind the
importance of the human decision-making functiohjolv cannot be scientifically
measured, and therefore cannot be completely asittes this process.

Consequently, in determining skill and knowledypes and levels for VTS
functions, authorities will need to decide on tbeel of freedom VTS operators
will have in making decisions based on judgement.

6.2 The general process for determining skill anovidedge requirements is as follows:

.1 define terms and identify functions to be cdased. Functions or sub-functions
may be classed as H(igh) or L(ow) to indicate thgoivement of VTS
operators;

.2 divide functions identified into sub-functioriBhis process of subdivision will
be continued as long as necessary to identify #ik and/or knowledge
requirements necessary on the part of the VTS tperaorder to perform the
function. The results of this breakdown will beist lof skill and knowledge
components, all of which are detailed actions tpédormed, the sum of which
constitutes carrying out the function (this processglustrated in figure 2 and
an example of it shown in figure 3);

.3 at the final level of sub-division, make eaamponent action sufficiently
detailed to enable it to be classified as eitheil sk knowledge to be
performed; and

4 review and verify that sub-division is complete

6.3 Once the individual component actions havenl@ssified in this manner, the level
of skill or knowledge required for their performanwill then be evaluated. The following
criteria will be used, on a weighted basis:

.1 frequency - how often the task is performed,;
.2 percentage of time used in performance ofdbk telative to other tasks;

.3 value - importance of the particular skill arokvledge in the performance of
the task, whether "must know" (mandatory), "shokmdw" (important), or
"nice to know" (optional);
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.8

Skills involved

liability - consequence of error or omissionridg the performance of a
function;

performance standard - how well must the irdlial perform in the conduct
of the task and the learning difficulty associatgth it;

verification and intervention - whether the iindual can perform the task
with or without supervision;

performance tools - equipment and establishedegures involved in the
implementation of the function; and

reasons why the performance of the task is rtapt

include, but are not necessarilgstricted to: ability to operate

communications and surveillance equipment; abilitydo chart work; ability to provide
navigational assistance; and ability to operatellang equipment such as telephones, telex,
tide and meteorological equipment. Examples of Kedge which may be required include:
local geography; principles of navigation; applieatacts, regulations, agreements and
publications; communications procedures and voeaigtil principles of organization of

vessel traffic.

6.4 In the definition in 1.2.18 a number of traffimanagement functions have been
identified. A VTS can play an important role in teeecution of these functions, which may
be taken as the basis for the process describédLito determine the skill and knowledge
types and levels for VTS operators contributingthe execution of traffic-management
functions. The objectives of traffic-managementctions and their relationship to the VTS
services are briefly described below:

A

Internal VTS functions:

- data collection; and
- data evaluation/decision making.
.2 Traffic management functions:

190

.2.1 Primary function:

allocation of space. This is effecting separationspace and/or time
between vessels, or certain categories of vesgdgrivard planning. It is a
strategical function that can be performed by #i¢rarganization service;

routine control of vessels. This is a shipboardcpss to which a VTS
contributes by supplying data relevant to the naigal decision-making
process on board. This function relates to an métion service and/or a
navigational assistance service;

manoeuvres to avoid collisions. This is a shiptoamction concerning
ships in encounter situations. It may be assisted WTS. It is a tactical
function and relates to an information service andd navigational
assistance service.

.2.2 Enforcement function

The objective of this function is to encourage anonitor adherence to
applicable rules and regulations and to take apjai®p action where
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required and within the authority of the VTS. Soaspects of this function
might be covered by a traffic organization service.

* Refer to the Standard Marine Navigational Vocaloylas replaced by the IMO Standard
Marine Communication Phrases

Remedial functions

These functions are aimed, primarily, at reducitige effects and
consequences of incidents, such as search ancerestuage and pollution.
These functions may be performed by a VTS in suppfaallied activities.

Other functions

These functions relate to co-ordination and liaisetween vessels and
third parties. They may be performed by a VTS appeu of allied
activities.

vessel” as well as for the “area”. Under “area”’ ea® understand:
Thegeneral approachto determine the benefits is as follows:

A VTS can improve the safety of traffic by foredigth prevention of situations of an
unacceptable risk, by contributing to safe encagnteom the above foresighted measures
and by assisting ships to keep within navigableevgat The benefits to safety of traffic
achievable by a VTS depend on its type, i.e. theiges provided and the functions
performed.

Information Service ensures that essential information is availabla fimely manner to the
shipboard decision process, either by broadcastet times or if deemed necessary by the
VTS, and is normally provided to the general taffThe benefits may be limited by the
lower update rate and the fact that certain infaionamay be available from other sources
(wind and tide indicators, weather forecasts, dgynetc.). In any case, the ships may be
better able to adapt their behaviour to the prangitonditions and thus achieve a safer flow
of traffic and avoidance of unnecessary delays.

Traffic Organisation Service concerns the forward planning of movements to gméthe
development of dangerous situations. Enforcemeiainisntegral part. Special care can be
given to ships with dangerous or noxious cargoée Genefits mainly refer to the reduced
risk from situations which ships even with carefliservation can not foresee as well as
better use of resources and reduction of high spéslbwed by unnecessary waiting times.
They depend on the knowledge of not only shipsitfrss, but also identities, sizes, cargoes,
movements and destinations. It further dependshenrange and reliability of the traffic
extrapolations.

Navigational Assistance Servicassists the navigational decision making processoard,
participating by information and advice. Specialecean be given to ships with dangerous or
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noxious cargoes. The achievable benefits dependesoiution and accuracy of the VTS

equipment, the reliability of VTS information anldet capabilities of the VTS personnel. If

information on the fairway related position, thgaaent traffic and on demand course advice
is provided on a continuous basis, this service grasen to remarkably contribute to the

safety of traffic. It also reduces the “down timahd delays for both vessel and other
activities in the area, in particular in bad coiudtis.

Co-operation with allied services and other interegd parties is a supporting service
exchanging information, using common data basesamtidn agreements. It can achieve
benefits by taking into account the availability ofsources of allied services when
establishing sailing plans, by assisting emergesgeyices according to pre-established plans,
by providing adjacent VTSs with advance informatamd by interacting with the traffic in
accordance with agreed actions. In this way, it neglyice the probability or consequences of
accidents and avoid adverse interactions on ttictes well as improving the (economic)
performance of the allied and other services aadéborting burden of the ships and agents.

After determination of the types and associatedllef’the above mentioned services which
are going to be offered by the VTS a calculatiothefbenefits can be carried out by the
following steps:

* registration of incidents which happened in theaarader consideration when there was
no VTS (types of accidents, e.g. standings, coltisj circumstances during the incidents,
e.g. visibility, tide, storms, behaviour of affedtehips, probable reasons which led to the
incidents)

registration of traffic
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Figure 1 — A system for development of recruitment, qualifica
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Figure 2. ANALYSIS OF FUNCTION INTO SKILL AND KNOW LEDGE COMPONENTS
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Fiaure 3- Analvsis of traffi-manacement fiinctions into skill and knowlet
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