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AMENDMENTS TO THE INTERNATIONAL AERONAUTICAL
AND MARITIME SEARCH AND RESCUE (IAMSAR) MANUAL

1 The Maritime Safety Committee (MSC), at its ninety-ninth session
(16 to 25 May 2018), having been informed that the International Civil Aviation Organization
(ICAO) had approved the amendments to the IAMSAR Manual prepared by the ICAO/IMO
Joint Working Group on Harmonization of Aeronautical and Maritime Search and Rescue, and
that they had been endorsed by the Sub-Committee on Navigation, Communications and
Search and Rescue (NCSR) at its fifth session (19 to 23 February 2018), adopted the annexed
amendments in accordance with the procedure laid down in the Procedures for amending and
updating the International Aeronautical and Maritime Search and Rescue (IAMSAR) Manual,
(resolution A.894(21), annex).

2 The Committee agreed that the amendments should become applicable
on 1 July 2019.
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ANNEX

AMENDMENTS?! TO THE INTERNATIONAL AERONAUTICAL
AND MARITIME SEARCH AND RESCUE (IAMSAR) MANUAL

AMENDMENTS TO IAMSAR MANUAL VOLUME |

CONTENTS

1.8 AR 3 049 Genava v > =
Search and rescue (SAR) operations by maritime rescue services in time of
armed conflict

Appendix H National self-assessment on search and rescue system

Appendix O Sample template for a joint search and rescue exercise

ABBREVIATIONS AND ACRONYMS

ADS-B automatic dependent surveillance

ADT autonomous distress tracking

[..]

GADSS Global Aeronautical Distress and Safety System

[..]

Inmarsat an IMO recognized mobile sSatellite eemmunication-service providerforthe
GMBSS-

GLOSSARY

Aircraft tracking A process, established by the aircraft operator, that maintains

and updates, at standardized intervals, a ground-based record
of the four dimensional position (latitude, longitude, altitude and
time stamp) of individual aircraft in flight ICAO Annex 6).

! Modifications from original text is shown in "strikeeut" for deleted text and "grey shading" to highlight new

insertions.
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Aircraft operator

Air traffic service

Air traffic services unit

Area remote from SAR
facilities

Autonomous distress
tracking

IMO recognized mobile
satellite service

Mobile-satellite service

ICAO Annex 12 — Search and Rescue, "A person, organization
or enterprise engaged in or offering to engage in an aircraft
operation." This means (i) a person or company who, for
compensation or hire, participates in the carriage by air
transport of persons or property, or other aerial-work services
using aircraft; commonly an "airline" or other type of air
transport or services company and (ii) a person who owns or
shares ownership of a general aviation aircraft that is used by
them but not for commercial air transport purposes.

A generic term meaning variously, flight information service,
alerting service, air traffic advisory service, air traffic control
service (area control service, approach control service or
aerodrome control service).

A generic term meaning variously, air traffic control unit, flight
information centre or air traffic services reporting office.

An area within which there may be an extended SAR response
time due to the incident location and/or environmental
conditions.

The capability to transmit information from which the position
of an aircraft in distress can be determined at least once every
minute and which is resilient to failures of the aircraft's
electrical power, navigation and communication systems.

Note: this capability is described under "Location of an
Aeroplane in Distress" in ICAO Annex 6, Part 1.

Distress and safety communication service provided by a
mobile satellite service recognized by the International
Maritime Organization (IMO), for use in the GMDSS.

A radio communication service between mobile earth stations
and one or more space stations, or between space stations
used by this service; or between mobile earth stations by
means of one or more space stations.
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Chapter 1 — General system concept (changes MRO, ICRC)

1.3.3 Appendix M provides an overview of the relevant articles, annexes and chapters
of the Convention on International Civil Aviation, the International Convention for
the Safety of Life at Sea (SOLAS), and the International Convention on Maritime
Search and Rescue-and-the-Convention-on-nternational-Civil-Aviation.

1.5.7 Resources will be needed to gather performance data and review, analyse and
recommend improvements in the SAR system and its operation. But even before
a new system is started, a needs and capabilities analysis should be conducted.
Chapters 5 and 6 will help with these efforts.

1.5.8 SAR cases, accidents, exercises and drills should be carefully assessed and
potential improvements to the SAR system identified. Lessons identified in such
cases, and other information of use to the SAR community, should be shared as
appropriate at local, national, regional and/or international level. States should
consider whether to make formal reports to IMO and/or ICAO. The International
Maritime Rescue Federation also provides an information-sharing platform: see
Appendix D "Information sources".

1.5.9 Itis important to note the distinction between a "lesson identified" and a "lesson
learned". Lessons from SAR events may be identified by SAR authorities,
responders, investigation authorities and others involved. These lessons should
be analysed and decisions made about what actions may be required as a result.
Once actions are agreed, effort, resource and time are required to implement
them. Only when the actions have been fully implemented can the lessons be
said to have been learned.

1.5.810 Commitments of various agencies and States to support the SAR system are
often documented in a variety of plans, agreements, memoranda of
understanding, etc. [...]

(Renumber subsequent subparagraphs in this section)

Replace Section 1.8 as follows:

I\CIRC\MSC\01\MSC.1-CIRC.1594.docx



MSC.1/Circ.1594
Annex, page 4

1.8

181

1.8.2

1.8.3

Search and rescue operations (SAR) by maritime rescue services in time of
armed conflict

Note — The guidance contained in section 1.8 has been prepared by the International
Committee of the Red Cross.

The four Geneva Conventions of 1949 and their Additional Protocols of 1977 are the
bedrock of international humanitarian law (IHL). IHL is a body of law underpinned by
the principle of respect for the life and dignity of the individual in situations of armed
conflict. The second of the four Geneva Conventions (GC IlI) concerns armed
conflicts that take place wholly or in part at sea and extends this principle to the
wounded, sick and shipwrecked members of the armed forces at sea. Recognizing
the important role search and rescue operations play in implementing its provisions,
GC Il extends protection to small coastal rescue craft and fixed coastal rescue
installations used by such craft, such as rescue coordination centres, repair boats,
sickbays and hangars for their humanitarian mission, including for SAR operations
concerning civilians.

Such craft and their associated fixed coastal rescue installations, when employed by
a State that is party to a conflict (whether by its armed forces or by civilian
governmental agencies) or by officially recognized lifeboat institutions (i.e. the
institution must have been approved or authorized by a governmental authority or
other public body to perform coastal rescue functions, which presupposes the
existence of a legal or administrative framework in the State in which the lifeboat
institution operates to provide for its prior approval or authorization in peacetime)
"shall be respected and protected, that is, may not be attacked, captured or
otherwise prevented from performing their humanitarian tasks, so far as
operational requirements permit".

In contrast to the protection owed to large hospital ships, the concession that coastal
rescue craft must be respected and protected "so far as operational requirements
permit", allows for operational considerations by a reasonable commander to justify
interference with a rescue craft by, for example, preventing them from performing
their humanitarian tasks in a given sea area. However, the rules on the conduct of
hostilities, as set out in Additional Protocol | of 1977 (API), apply in parallel and an
attacker would not be absolved from the fundamental obligations to target only
military objectives, to take all feasible precautions and to refrain from attacks that
would be indiscriminate.
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1.8.4

1.85

1.8.6

1.8.7

Neutral coastal rescue craft (i.e. craft of a State which is not a Party to an armed
conflict between two or more other States) enjoy protection under other sources of
international law and may also obtain special protection under GC Il. Neutral vessels
that agree to take on board and care for the wounded, sick and shipwrecked and to
collect the dead "shall enjoy special protection and facilities to carry out such
assistance".

The marking of coastal rescue craft in times of armed conflict is not constitutive of
their protection but merely facilitates their identification by parties to the conflict. GC I
provides that all exterior surfaces of the craft shall be white and that one or more
dark red crosses or other emblems recognized by international humanitarian law, in
particular the red crescent and the red crystal, shall be displayed on each side of the
hull and on the horizontal surfaces. Although the Convention is silent on the marking
of fixed coastal installations, it is reasonable that they may, in wartime, display the
distinctive emblem of the red cross, the red crescent or the red crystal on a white
background.

These traditional marking methods might not suffice to ensure the proper
identification of protected vessels in view of modern techniques of naval warfare,
such as long-fire and submarine capabilities. Under GC I, the parties to the conflict
are encouraged to conclude special agreements on the "most modern methods
available to facilitate the identification of hospital ships". There is no reason why
agreements could not also be concluded for coastal rescue craft. Such agreements
could be critical to ensure that protected craft are effectively identified by parties to
the conflict, and given the protection to which they are entitled in order to carry out
their humanitarian work.

GC Il moreover requires that the parties to the conflict be naotified of the nhames and
characteristics of coastal rescue craft at least ten days before they are used in
wartime. This requirement is dispensed with in API, although the parties are invited
to inform each other of any details of such craft which will facilitate their identification
and recognition. In addition, GC Il provides that rescue craft employed by private
lifeboat institutions must have received an official commission and provided with
certificates from the responsible authorities stating that they have been under proper
control. Furthermore, to benefit from the protection of GC Il the rescue craft must not
be used for any military purpose and must not hamper the movements of
combatants. They must also afford relief and assistance to the wounded, sick and
shipwrecked without distinction of nationality.
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Chapter 2 — System components

[..]
2.5.2

The equipment needed by SRUs may be grouped as shown.

(@) Communications. An SRU must have rapid and reliable means to communicate
by voice or message with the SMC, the OSC if assigned, other SRUs, and the
distressed persons. Chapter 4 has more information on SRU communications
requirements.

(b) Mobility. The effectiveness of a SAR service depends on the number, speed,
location, and efficiency of the aircraft, vessels and land vehicles available.

(c) Supplies and survival equipment. Supplies and survival equipment are carried
by air and maritime SAR facilities to give aid to survivors and to facilitate their
rescue. The type and number to be carried depend on the circumstances on
scene. Maritime facilities and helicopters generally can deliver this equipment
directly to survivors. Fixed-wing aircraft can deliver supplies to survivors if
suitable landing areas exist nearby or if the supplies can be dropped at the
scene. The packing of supplies and survival equipment should be adapted to
the manner of delivery. Containers and packages of supplies and survival
equipment should be strong, of a highly visible colour, waterproof and buoyant.
The general nature of their contents should be clearly indicated in print in
English and twe-ermere-ether-additional languages appropriate to the intended

area of operation or using self-explanatory symbolsand-may-also-be-indicated
by—colour-coded-—streamers and pictograms as discussed in appendix B.

Supplies and survival equipment requirements must be adapted to the
circumstances of the SRR in which they are used.

(d) Other equipment. Every SRU should have at its disposal maps, charts, plotting
equipment, and information relevant to the SRR(s) in which it is likely to operate.

Chapter 3 — Training, qualification, certification and exercises

3.3.1

Exercises test and improve operational plans, provide learning experience and
improve liaison and coordination skills. Exercises, conducted on a realistic basis, help
to demonstrate and assess the true effectiveness of training and the operational
efficiency and competence of the SAR service. Exercises will reveal deficiencies that
may exist in SAR plans ad enable them to be improved. It is safer to have
shortcomings revealed by exercises rather than during actual operations. Appendix O
provides a sample template to serve as a guide to assist a State to develop a SAR
exercise with its local SAR supporting agencies as well as with one or more
neighbouring States.

Chapter 4 — Communications

4.4.10[...] There are also a variety of satellite systems used for navigation and for finding the
search objects targets.

Chapter 5 — System management

[..]
5.1.7

Each State should assess its own responsibilities and requirements and then evaluate
its abilities as a SAR service provider for both national and regional needs. Whether
establishing a SAR system or conducting a periodic review of an established one,
assessments provide a factual basis on which to make improvements. Such
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assessments also help to gain continued support for SAR system funding, to obtain
assistance from other agencies, or to justify procurement of additional resources.
Appendix H contains a national self-assessment questionnaire which may be used to
evaluate international and national SAR systems aligned to ICAO and IMO SAR
obligations, to identify areas for improvement, and to assist SAR managers in
assessing needs. The questionnaire may be used for conducting a periodic review of
an established SAR system or as a support tool to guide the establishment of a SAR
system.

54 Resources
Obtaining resources

5.4.5 In some circumstances there may be a need for immediate response to large numbers
of persons in distress such that the capabilities normally available to the SAR
authorities are inadequate. These are known as mass rescue operations: see
chapter 6. SAR managers should plan to acquire the extra resources necessary for
such operations by

- agreeing to share SAR facilities regionally and/or internationally;
- identifying additional SAR facilities locally, including shipping in the area; and

- identifying ways of providing support to persons in distress until they can be
rescued.

[...]

Chapter 6 — Improving services

[...]
6.4 Cooperating to improve services

Need for SAR managers to involve others
Amend section 6.4 as follows:

insert three paragraphs at the beginning (6.4.1 through 6.4.3);

- renumber prior paragraphs 6.4.1 and 6.4.2 into paragraphs 6.4.4 and 6.4.5;
- insert new paragraph 6.4.6 (in front of prior paragraph 6.4.3);

- renumber prior paragraph 6.4.3 to 6.4.7

- renumber prior paragraph 6.4.4 to 6.4.8

- insert new paragraph 6.4.9 (in front of prior paragraph 6.4.5)

- renumber prior paragraph 6.4.5 to 6.4.10

- renumber prior paragraph 6.4.6 to 6.4.11
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6.4

6.4.1

6.4.2

Cooperating to improve services
Need for SAR managers to involve others

National and international expectations have greatly increased for SAR services to
effectively and efficiently conduct SAR operations. News media, next of kin of victims
and others provide constant attention to SAR incidents and loss of life, and are quick
to question the competency of a response. Lessons learned from previous disasters
and their respective SAR responses have demonstrated that effective cooperation
and coordination between a State's SAR services and with other national SAR
services is a critical component to any national SAR system.

A national SAR system is comprised of three components that form a triangle:

Agency
Integration

Organization Domestic
Legal
Framework

Domestic Legal Framework: A State must have the domestic legal framework in
place to implement a national SAR system to meet its international SAR
commitments under the SOLAS Convention, the International Convention on
Maritime Search and Rescue, and the Convention on International Civil Aviation.
Within the domestic legal framework, States provide agency-specific legal
authorities for the conduct of SAR.

Organization: Built upon a State's domestic legal framework, national and
agency-specific SAR organization, policy, and procedures must be developed
and implemented. A national SAR system should be organized to promote the
use of all available government agencies, industry stakeholders and volunteer
organizations and resources to save lives. Funding and SAR resources must be
made available to SAR authorities; training must be provided to ensure SAR
planners and responders can effectively perform their assigned responsibilities.

Agency integration: Agency Integration is perhaps the most critical component
to any national SAR system. A State may have the domestic legal framework in
place and have organized a national SAR system; however, if people,
organizations and agencies are unwilling to work together to collaborate,
cooperate, coordinate, manage and conduct SAR operations, then lives may be
lost.
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6.4.3

6.4.14

6.4.25

6.4.6

6.4.37

From a SAR system perspective, effective agency integration can be considered the
willingness of people, agencies and organizations to work together within a national
SAR system. Barriers to effective agency integration include:

- Agencies may be unwilling to share information and SAR resources. This is a
particular concern between aeronautical and maritime SAR authorities: States may
have fulfilled their international obligations concerning implementing a national
SAR system, however, SAR agencies/organizations and personnel may be
unwilling or unable to work together. This problem also occurs between a State's
civil SAR authorities and the military. The unwillingness of civil and military
authorities to coordinate and conduct SAR operations can hamper an effective
SAR response.

- Narrowly and rigidly defined agency responsibilities are strictly adhered to. As a
result, there may be an unwillingness to assist in the coordination and conduct of
SAR operations if a particular response is considered to be outside the scope of
an agency's normal responsibilities.

- Agencies are unwilling or reluctant to go through the process of improving SAR
coordination, cooperation and response. Many may believe it is easier to keep
the status quo rather than to improve a national SAR system.

- The belief that there may be a loss of power or position if an agency/organization
begins to collaborate and cooperate on SAR operations.

Managers should understand...
SAR managers should associate with others to:

- collaborate-with-and develop teamwork with other SAR personnel, suppliers and
support agencies and with SAR personnel and organizations of other States;

- improve communications and understanding between SAR organizations and
other emergency response agencies, including mutual understanding of risk
factors, response roles and capabilities, and operational terminology;

- do both short- and long- term planning for SAR services;

- focus on continuous improvement and error prevention to provide the best SAR
services possible; and

- develop support of top management.

To minimize the lack of agency integration in a national SAR system, two factors
should be considered:

- establishment of a national SAR coordinating committee.

- creation of a national SAR plan.

An effective process for SAR coordination is the establishment and use of SAR
coordinating committees (SCCs) comprising SAR system stakeholders to provide a
strategic, whole-of-government approach to national SAR system cooperation and
coordination. Fhese The SCC can be established at SAR agency, national or regional
level, and, ideally, at all three levels. SAR agency SCCs should deal with local
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operational SAR issues and have the ability to refer matters higher if required.
Committees established at a national level may consider strategic SAR policy matters
and should have the ability to take matters to their respective governments for
consideration. Regional SCCs should be able to refer SAR matters of a regional
nature to their incorporated national committees for consideration. The establishment
of these SAR committees can improve and support the SAR system in a number of
ways, including:

- develop and recommend national strategic policy to their respective
governments;

- remove agency integration barriers by managing issues related to SAR policy,
processes, organization, the sharing of best practices and lessons learned, as
well as other areas to promote SAR cooperation;

- provide a standing forum for coordination of administrative and operational SAR
matters;

- develop plans, policies, positions, manuals, etc., to:

- resolve cross-agency jurisdictional issues;
- develop joint solutions for SAR matters of common concern;
- assign and coordinate SAR responsibilities;

- develop and implement SAR requirements and standards;

- establish agreements, requirements and/or guidelines for SAR services
and others operating in areas remote from SAR facilities;

- the SAR authorities should define areas remote from SAR facilities
within their SRR as necessary;

- the SAR authorities should identify conditions (e.g. weather, terrain,
Seasonal icing, sea state, etc.) in areas remote from SAR facilities, for
the purpose of providing unique processes and procedures including
contingency plans;

- effectively use all available resources for SAR, including global, regional,
national, private, commercial, and volunteer resources (such resources may
include advice, communications facilities and databases, ship reporting systems,
training, SAR facilities, search planning expertise, technical assistance, foreign
language assistance, medical or fueling facilities, regulatory support and others);

- develop common equipment, facilities and procedures as appropriate;

- interface with other national and international organizations involved with
emergency services;

- promote close cooperation and coordination between civilian and military
authorities and organizations for the provision of effective SAR services;

- serve as a cooperative forum to exchange information and develop positions and
policies of interest to more than one member agency;
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6.4.48

6.4.9

- improve cooperation, communication and understanding among aeronautical,
maritime and land SAR communities;

- determine ways to enhance overall effectiveness and efficiency of SAR services;

- promote safety programmes to help citizens avoid or cope with distress
situations; and

- develop contingency plans for use of SAR resources during disasters.

A national SAR plan or a regional SAR agreement should establish an SCC. This
provides the process for SAR cooperation and coordination. Participating
organizations would include those directly involved with SAR and those in a
supporting role.

The national SAR plan or a regional SAR agreement should also contain any written
agreement, which involves the sharing of responsibilities when conducting SAR
missions in areas remote from SAR facilities, and provide details on how
responsibilities are assigned.

Renumber existing paragraphs:

6.4.5t06.4.10
6.4.61t06.4.11

[..]
6.5

6.5.4

Reducing response time

To improve SAR communications, SAR authorities should consider initiatives like
the following:

- ensure that suitable national legislation and regulations are in place and support
international aeronautical and maritime mobile service developments;

- reduce total communication facility shortfalls and costs by sharing facilities
between organizations or States with similar needs, and to serve multiple units
which are co-located, or which can be suitably connected;

- establish written communications maintenance plans, and written policies for
communications procedures, reports, files and logs;

- use landline, cable, or microwave when possible for point-to-point or fixed
communications;

- use the most efficient signal characteristics and control techniques
commensurate with required reliability, speed, and traffic volume for long-range
communications and line-of-sight techniques for short-range communications;

- provide compatible communications for civil and military facilities used for SAR
to the maximum extent possible;

- provide equipment and personnel adequate to handle both operational
communications and distress, urgency and safety communications;
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ensure that communications can be carried out rapidly with operating facilities,
and that high-priority messages can be routed quickly;

ensure that personnel from different organizations are able to understand each
other's communications, especially matters concerning priority and risk;

arrange for communications personnel to report observed frequency violations to
enforcement authorities;

establish communications reliability goals for the coverage areas and assess
performance;

institutionalize sufficient training for proper operation and administration of
communication facilities;

ensure that commercial proprietary information, such as ship reports for SAR,
remains proprietary and used only for SAR or safety purposes, to help safeguard
continued availability of this information;

ensure that distress communications are always recognized and handled as a
higher priority than logistic, administrative, training and routine operational
communications;

where practicable, enable SAR personnel to communicate directly with potential
craft in distress, including aircraft, ships, fishing vessels, recreation vessels and
other types of marine craft;

provide comprehensive distress communications throughout SRRs, but
especially along the coast and over land;

use automation techniques and phone patch capabilities to keep resource needs
reasonable as workloads increase;

ensure that communications funding needs are included in SAR agency and SAR
facility budget plans;

address personnel qualification and replacement needs from both a SAR and
communications perspective;

prepare radio coverage charts;
develop written test and casualty restoration procedures; and

cooperate with other organizations to provide disaster-recovery sites for each
other for crucial alerting posts, computer centres and RCCs.

The following are some measures which SAR authorities can help implement to
improve the land portion of distress alerting:

use dedicated circuits for land connection to RCCs from land facilities such as
LESs, DSC coast stations, and MCCs and use switching and software
arrangements to preserve message priority;
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6.6.2

6.6.3

6.6.4

6.6.5

6.6.6

— in areas of unreliable landline operations, equip RCCs with tmarsat IMO
recognized mobile satellite service ground terminal stations or other means of
mobile satellite communications to facilitate emergency communications
between RCCs or to enable direct communications with aircraft (which are now
more and more being fitted with satellite communication (satcom) equipment
linked to LESS);

— upgrade circuits connecting RCCs with LESs and DSC coast stations using caller
identification displays, where practicable, at the RCC for messages from vessels
using tamarsat an IMO recognized mobile satellite service or DSC-initiated
radiotelephone; and

— provide appropriate computer software to automatically decode message
contents not in plain language prior to delivery of distress alerts to the RCC and
automatically retrieve supporting emergency data on distressed aircraft and
vessels from available databases as soon as possible for delivery to the RCC.

Mass rescue operations

A mass rescue operation (MRO) is ene-that-invelves—characterized by a need for
immediate assistance-response to large numbers of persons in distress such that
capabilities normally available to SAR authorities are inadequate.

MROs are—reqguired occur less frequently than typical rescue efforts, but have high
potential consequences. Flooding, earthquakes, terrorism, and large passenger aircraft
or ship disasters are examples of scenarios that may involve the need for MROs.
Extensive preparations and resources are required to conduct MROs successfully.

Such incidents might involve hundreds or thousands of persons in distress in remote
and hostile environments. A large passenger ship collision, for example, could call for
rescue of thousands of passengers and crew in poor weather and sea conditions, with
many of the survivors having little ability to help themselves. Preparedness to mount a
large and rapid response would be critical to preventing large-scale loss of lives.

MRO plans incidents and exercises are complex and challenging and—relatively
complex. It is essential to plan for the effective use of additional resources, Effective
arrahgements—foruse—of -nationaland-often—internationalreseurces—beyond those
normally used for SAR-are-essential. Preparations require substantial commitments
and partnerships among SAR authorities, regulatory authorities, transportation
companies, sources of military and commercial assistance and others, often at the
international as well as the national level.

MROs often need to be carried out and coordinated within a broader emergency
response context that may involve hazards mitigation, damage control and salvage
operations, pollution control, complex traffic management, large-scale logistics,
medical and coroner functions, accident-incident investigation, and intense public and
political attention, etc. Efforts must often start immediately at an intense level and be
sustainable for days or weeks.

SAR authorities should coordinate MRO plans with companies that operate aircraft and
ships designed to carry large numbers of persons. Such companies should share in
preparations to prevent MROs and to help ensure success if they become necessary.
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6.6.7 Whatthe News and social media reports may matter more than what SAR authorities
services and operators do for in shaping ef public opinion about MROs. There should
be no unwarranted delays in providing information to the media. Information must be
readily available, and freely exchanged among emergency service providers and
shipping, airline or other primary companies involved.

6.6.8 Since opportunities to handle actual incidents involving mass rescues are rare and
challenging, exercising MRO plans is particularly important.

6.6.9 Itis the SAR Coordinator's responsibility to engage with response organizations and to
coordinate the necessary MRO planning, or to ensure that it is coordinated by a
nominated authority. It is with the SAR Coordinator that MRO preparation begins.

6.6.10 SAR managers' responsibilities in terms of MRO planning may be summarized as
follows:

- Recognize the need for MRO preparation.

- Liaise with the SAR Coordinator and all organizations with a potential response
role, to identify individual organizations' responsibilities and capabilities and to
develop measures to mitigate shortfalls in overall MRO capability.

- Establish and support a coordinated planning process.

- Ensure that the planning includes the necessary additional SAR resource,
including staffing, equipment, management, coordination and communications
resources.

- Ensure that the planning includes the necessary training and testing regimes

- Ensure that any necessary legal provisions are in place.

- Ensure that sufficient funding is in place for the planning and preparation phases,
and that policies are agreed that will ensure that any cost questions arising at the
time of an MRO will not delay response.

- Ensure that the resulting plans are understood and agreed by all who will have to
implement them, and that they are kept current.

6.6.11 The International Maritime Rescue Federation (IMRF) has developed detailed
guidance on preparing for maritime MROs. This may be downloaded from
www.imrfmro.org.
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Appendix B
Supply eelourecodingand pictograms

1 Containers or packages containing survival equipment for dropping to survivors

should have the general nature of their contents indicated-by-a-colourcode and by
printed indication and self-explanatory symbols.

32 Bands of suitable pictograms in retroreflective material should alse be used.
Pictograms are shown in figure B-1.
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Appendix D

Information sources

Add the following text to the end of the list of organiszations in the Appendix:

In addition to providing help in obtaining the reference documents mentioned in this
Manual, the International Maritime Rescue Federation (IMRF) shares information on
SAR lessons identified and other information sourced from the SAR community.

Useful SAR information may be found at www.international-maritime-rescue.org
and/or may be requested from, or supplied to, the IMRF at info@imrf.org.uk.

Appendix G

Mobile communication services
Amend as follows

[...]

G.6

G.6.1

G.6.2

- Insert new section G.6 and renumber subsequent sections accordingly
Global Aeronautical Distress and Safety System

The Global Aeronautical Distress and Safety System (GADSS) is a system of
systems and procedures that will apply initially to commercial air transport operations,
under ICAO Annex 6, Part 1 applicability. It may also extend to other civil air transport
operations. The GADSS consists of the following main system components:

aircraft tracking function;

autonomous distress tracking (ADT) function;

post flight localization and recovery function; and
- GADSS information management procedures.

The ADT function is applicable from 1 January 2021 for certain aircraft as described
in G.6.3.

The objectives of the GADSS are to:

e ensure timely detection of aircraft in distress;
e initiate timely SAR actions;

e ensure tracking of aircraft in distress and timely and accurate location of end of
flight;

e accurately direct SAR actions;
e enable efficient and effective SAR operations; and

e ensure timely retrieval of Flight Recorder Data.
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G.6.3

Note:

G4

The aircraft tracking capability will enhance the ability for RCCs to obtain information
on an aircraft in an emergency situation but also to provide information on other
aircraft in the area that may be able to assist, for example divert to a distress location,
relay communications, etc.

See ICAO Annex 6 — Operation of Aircraft, Part | — International Commercial Air
Transport — Aeroplanes paragraph 3.5.1

3.5 AIRCRAFT TRACKING
(Applicable on and after 8 November 2018)

3.5.1 The operator shall establish an aircraft tracking capability to track aeroplanes
throughout its area of operations.

Note.— Guidance on aircraft tracking capabilities is contained in the Normal Aircraft
Tracking Implementation Guidelines (Cir 347).

3.5.2 Recommendation.— The operator should track the position of an aeroplane
through automated reporting at least every 15 minutes for the portion(s) of the in-flight
operation(s) under the following conditions:

a) the aeroplane has a maximum certificated take-off mass of over 27 000 kg and a
seating capacity greater than 19;and

b) where an ATS unit obtains aeroplane position information at greater than 15 minute
intervals.

Note.— See Annex 11, Chapter 2, for coordination between the operator and air traffic
services providers regarding position report messages.

3.5.3 The operator shall track the position of an aeroplane through automated
reporting at least every 15 minutes for the portion(s) of the in-flight operation(s) that
is planned in an oceanic area(s) under the following conditions:

a) the aeroplane has a maximum certificated take-off mass of
over 45 500 kg and a seating capacity greater than 19; and

b) where an ATS unit obtains aeroplane position information at greater
than 15 minute intervals.

Note 1.— Oceanic area, for the purpose of aircraft tracking, is the airspace which
overlies waters outside the territory of a State.

Note 2.— See Annex 11, Chapter 2, for coordination between the operator and air
traffic services providers regarding position report messages.

3.5.4 The operator shall establish procedures, approved by the State of the Operator,
for the retention of aircraft tracking data to assist SAR in determining the last known
position of the aircraft.

Aircraft tracking is a core component of GADSS. The automated four-dimensional
(latitude, longitude, altitude and time) position reports are to be transmitted at an
interval of 15 minutes or less (recommended in all areas of operation and required in
oceanic areas). Any missed aircraft position reports identified by the aircraft tracking
system will be used in the provision of alerting service described in Annex 11 — Air Traffic
Services Chapter 5.
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G.5

G.6.6

G.6.7

Independent and separate from the aircraft tracking capability, ADT is used to provide
distress alerting and identification of the location of an aircraft in distress with the aim
of establishing, to a reasonable extent, the location of an accident site within a 6 NM
radius. As per the Annex 6 standards referenced above, and as of 1 January 2021,
new aircraft with a take-off mass greater than 27,000 kilograms will have an ADT
capability. (The possibility to omit one of the two required ELTs when an ADT system
is installed could act as an incentive to retrofit older aircraft.) ADT will use on board
systems to broadcast aircraft position (latitude and longitude), or distinctive distress
signals from which the aircraft position and time can be derived. The aircraft position
information will be transmitted, without the need for flight crew action, at least once
every minute, when an aircraft is in a distress condition.

When it is identified that an aircraft is considered to be in a state of emergency, the
RCC will be alerted. The alerting process envisaged in the GADSS is consistent with
the current ATS alerting service provisions of ICAO Annex 11 — Air Traffic Services
and Annex 12 — Search and Rescue.

- If an ATS unit detects a distress condition it will notify the RCC and the operator.

- If the operator detects a distress condition it will notify the ATS unit who will in
turn notify the RCC.

- Ifan ELT is activated the RCC will be notified via the Cospas-Sarsat system.
- If the RCC receives the information from other sources, the RCC will identify to
which emergency phase the situation corresponds and shall apply the

procedures applicable to that phase.

The sharing of GADSS alerting information requires global coverage and a global

interoperable systems approach. Aircraft tracking and ADT alert information for aircraft
emergency conditions needs to be made rapidly available to the aircraft operator, the
appropriate ATS unit and RCC, and other designated recipients/stakeholders. Effective
sharing of this information to the responsible stakeholders requires well defined, accurate and
readily accessible global FIR and SRR data, plus reliable emergency 24-hour contact details
for the aircraft operators, ATS units and RCC.
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Appendix H
National self-assessment on search and rescue

- Replace existing Appendix H as follows:
National self-assessment on search and rescue system

This questionnaire may be used for:
e Conducting a periodic review of an established SAR system; or
e Guiding the establishment of a SAR system
The questionnaire is formatted to align with the six Chapters of IAMSAR Manual Vol I.
Explanation of Table Headings:
1 = Question number aligned with Chapters of IAMSAR Manual Volume |
2 = Examples of where assessor may find evidence

3 = Assessor decision based on evidence found
4 = Description of evidence and assessor suggestions for improving deficiencies

SAR System Being Date
Assessed
Assessor Name Assessor
Title/Qualification
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Chapter 1 — General system concept

No

Question?

Action by Assessor?

Evaluation?®

Remarks and Improvement Areas*

Is the Government party to the following
Conventions:

.1 Convention on International Civil
Aviation, 19447

.2 International Convention on
Maritime Search and Rescue,
1979?

.3 International Convention for the
Safety of Life at Sea (SOLAS),
19747

.4 Convention on the High Seas,
19587

.5 United Nations Convention on the
Law of the Sea (UNCLOS), 19827

Review documented
evidence of the
establishment of the
service which includes a
legal framework

o Satisfactory
o Not satisfactory

Has the State established an entity,
which provides, on a 24-hour basis,
search and rescue (SAR) services to
ensure that assistance is rendered to
persons in distress:

.1 Within its territory?

.2 Within its search and rescue
region(s) (SRR(s)), including both
aeronautical and maritime SRRs
where applicable?

.3 If no, has the State arranged with
another State or group of States
to provide SAR services?

Review documented
evidence of the
establishment of the
service which includes a
legal framework

o Satisfactory
o Not satisfactory
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No

Question?

Action by Assessor?

Evaluation?®

Remarks and Improvement Areas*

Which government agencies have
authority and responsibility for
coordination of aeronautical SAR?

.1 Where is this authority and
responsibility described (law,
regulation, agreement, etc.)?

.2 Is the same agency responsible for
coordinating aeronautical SAR over
both land and sea?

.3 If no, is there another agency with
this authority and responsibility?

« Review documented
evidence of the
establishment of the
service which includes a
legal framework

« Review Aeronautical
Information Publication
(AIP) documenting SAR
service

o Satisfactory
o Not satisfactory

Which government agencies have
authority and responsibility for
coordination of maritime SAR?
.1 Where is this authority and
responsibility described (law,
regulation, agreement, etc.)?

« Review documented
evidence of the
establishment of the
service which includes a
legal framework

o Satisfactory
o Not satisfactory

Has the State established an
Aeronautical and/or Maritime Rescue
Coordination Centre (RCC) or RCCs to
coordinate aeronautical and maritime
SAR operations in each of its SRRs?

.1 Where separate aeronautical and
maritime RCCs (ARCCs and
MRCCs) serve the same area,
does the State ensure that there is
the closest practicable coordination
between the centres?

.2 Where separate Rescue
Sub-Centres (RSCs) are
established, do the RSCs
effectively support the parent
RCCs?

Review the legislation
which establishes the
RCCs/RSCs

Review actual SAR
cases

When applicable,
review the coordination
process between
ARCCs and MRCCs,
and between RCCs and
RSCs

« Review the

SAR organization

[1 Satisfactory
[1 Not satisfactory
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government and non-government
organizations which have resources that
can support SAR?

.1 Is there a formal national SAR
coordinating committee to
coordinate the actions of the
organizations within the national
SAR plan?

.2 Does the State have plans and
procedures for Mass Rescue
Operations (MROs), On Scene
Coordinator (OSC) and Aircraft
Coordinator (ACO)?

establishment of the
plan(s)

No Question? Action by Assessor? Evaluation?® Remarks and Improvement Areas*

6 Where the State has responsibility for « Review the legislation [1 Satisfactory
providing both aeronautical and maritime which establishes the ] Not satisfactory
SAR services, has the State established JRCC 1 Not applicable
a Joint RCC (JRCC) to coordinate both « Review the SAR
aeronautical and maritime SAR organization
operations? « Review JRCC

.1 If no, has the State conducted an assessment report
assessment of the merits of
establishing a JRCC?

7 Does the State ensure close « Review documented o Satisfactory
cooperation between civil and military evidence of the o Not satisfactory
organizations for SAR operations? establishment of the

service which includes a
legal framework

« Review actual SAR
cases

8 Does the State have a national SAR « Review documented o Satisfactory
plan, which describes the roles of all evidence of the o Not satisfactory
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No

Question?

Action by Assessor?

Evaluation?®

Remarks and Improvement Areas*

.3 Does the State have plans and
procedures for SAR in areas remote
from SAR facilities?

Have there been any problems
encountered when working with RCCs
outside the State's SRR(s)?
.1 If so, have steps been taken to
solve these problems?

« Review documented
evidence

o o

Satisfactory
Not satisfactory

10

Have ICAO and IMO been provided with
up-to-date information on your RCCs,
RSCs, SAR resources and areas of
responsibility, including:

.1 national authority responsible for
the search and rescue services;

.2 location of the established rescue
coordination centres or other
centres providing search and
rescue coordination, for the search
and rescue region or regions and
communications therein;

.3 limits of search and rescue region
or regions and the coverage
provided by shore-based distress
and safety communication facilities;
and

.4 principal types of available search
and rescue units.

« Review documented
evidence including ICAO
Electronic Regional Air
Navigation Plan (eANP)
and IMO Global
Integrated Shipping
Information System
(GISIS).

O O

Satisfactory
Not satisfactory

10
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Chapter 2 — System components

No Question? Action by Assessor? Evaluation?® Remarks and Improvement Areas*
11 Do the basic elements of SAR services » Review existence of |1 Satisfactory
include: the basic elements, |1 Not satisfactory
.1 alegal framework; resources and
.2 assignment of a responsible authority; facilities
.3 organized available resources;
.4 communication facilities;
.5 coordination and operational
functions; and
.6 processes to improve the
services, including planning,
domestic and international
cooperative relationship and
training?

12 .1 Does the State have both « Review documented 1 Satisfactory
aeronautical and maritime SAR evidence of the ] Not satisfactory
regions (SRRs) or SAR subregions establishment of the 1 Not applicable
(SRSs) established? service which includes a

.2 Do the geographical limits of the legal framework
State's aeronautical and maritime « Review organizational
SRRs or SRSs coincide? structure

.3 If the State has an aeronautical flight
information region (FIR), does the
aeronautical SRR have the same
limits?
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No Question? Action by Assessor? Evaluation?® Remarks and Improvement Areas*
13 .1 Have the aeronautical SRR or SRS « Verify how the ] Satisfactory
limits been formally agreed to by responsibility or 1 Not satisfactory
neighbouring countries or authority has been 1 Not applicable
jurisdictions? delegated to another
.2 Have the maritime SRR or SRS limits Contracting State or
been formally agreed to by group of States
neighbouring countries or
jurisdictions?
.3 Are there any gaps, overlaps, or size
or shape problems with national
SRRs or SRSs?
14 Where aeronautical and maritime SRRs « Verify how the 1 Satisfactory
or SRSs overlap, are arrangements in responsibility or 1 Not satisfactory
place to ensure SAR operations can be authority has been 1 Not applicable
coordinated effectively in the area of delegated to another
overlap between the RCCs responsible? entity or authority
15 Do the State RCCs regularly work with Review documented [1 Satisfactory
each other and with other RCCs outside evidence ] Not satisfactory
their regions? Review actual SAR
cases
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No

Question?

Action by Assessor?

Evaluation?®

Remarks and Improvement Areas*

16

Where separate aeronautical and
maritime RCCs are established, do
provisions exist for:

.1 Aeronautical RCCs (ARCCSs) to notify
maritime RCCs (MRCCs) of
aeronautical distress situations over
the sea,

.2 Which RCC will coordinate the
incident if the aircraft ditches?

.3 MRCC:s to notify ARCCs of maritime
distress situations including distress
beacon activations?

4 ARCC(s) to assist MRCC(s) with
aeronautical SAR support and
MRCC(s) to assist ARCC(s) with
maritime SAR support?

« Review documented
evidence

[1 Satisfactory
[ Not satisfactory

17

Is each RCC and RSC suitably equipped
to enable its staff to perform the required
functions including:

.1 communications equipment for
processing of SAR alerts and
coordinating SAR operations?

.2 charts, means of recording, plotting
and other applicable general office
equipment?

.3 library of SAR manuals, plans and
reference material?

.4 computer resources including
databases, SAR management and
planning software and internet
access?

« Review documented
evidence

[1 Satisfactory
[ Not satisfactory
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No Question? Action by Assessor? Evaluation?® Remarks and Improvement Areas*

18 Are RCC(s) or RSC(s) assigned to « Review documented ] Satisfactory
perform tasks in addition to SAR? If so, evidence ] Not satisfactory
are arrangements in place to ensure that
these tasks do not impact their ability to
handle SAR responsibilities?

19 Are emergency plans and recovery « Review documented [ Satisfactory
resources in place at all airports located evidence [ Not satisfactory
near water for rescue of survivors in the
water?

.1 If yes, do these plans include both
the airport authorities and RCCs?

20 Do facilities that serve as alerting posts « Review documented ] Satisfactory
for receiving and responding to evidence 1 Not satisfactory
aeronautical and maritime distress
information operate on a 24-hour basis?

21 Has the State established procedures « Review mechanism 1 Satisfactory
to be followed by RCCs and RSCs established to ensure 71 Not satisfactory
during emergency phases (uncertainty effective implementation
phase, alert phase and distress « Review RCC plans of
phase)? operation

22 Does the State have a reliable 24-hour « Review documented 1 Satisfactory
SAR Point of Contact (SPOC) for evidence T Not satisfactory
receiving, acknowledging and
responding to GMDSS Alerts including
Cospas-Sarsat distress beacon alerts?
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No Question? Action by Assessor? Evaluation? Remarks and Improvement Areas*

23 Does each RCC or RSC have an « Review documented Satisfactory
operations manual which provides evidence Not satisfactory
procedures and guidance material for
handling all foreseeable SAR situations?

24 Do RCC(s) and RSC(s) use international « Review documented Satisfactory
systems that assist SAR, e.g. Amver, evidence Not satisfactory
Cospas-Sarsat, computer-assisted
search planning?

25 Can RCC(s) and RSC(s) monitor « Review documented Satisfactory
progress of a SAR response and adjust evidence Not satisfactory
search planning if necessary?

26 Are there established procedures to be « Review mechanism Satisfactory
followed by RCCs and RSCs in case of established to ensure Not satisfactory
termination and suspension of the effective implementation
search and rescue operations? « Review RCC plans of

operation

27 Are there arrangements for the rapid use « Review documented Satisfactory
of SAR units and other available facilities evidence Not satisfactory
to assist any aircraft or vessels or their
occupants that are, or appear to be, in a
state of emergency?

.1 Are SAR units available that are
capable of responding to all locations
within the State's SRR(s)?

Do SAR units carry IAMSAR
Volume 111?
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No

Question?

Action by Assessor?

Evaluation?®

Remarks and Improvement Areas*

28a

Are there SAR aircraft available which

are equipped to:

.1 communicate with other SAR units
on scene, including marine units for
overwater operations?

.2 home on distress frequencies?

.3 deliver SAR supplies whilst airborne,
such as, for example, liferafts and
SAR datum buoys?

4 retrieve survivors including medical
evacuations?

« Review documented
evidence

[1 Satisfactory
[ Not satisfactory

28b

Are there marine SAR craft available

which are equipped to:

.1 communicate with other SAR units on
scene, including aircraft?

.2 home on distress frequencies?

.3 deliver SAR supplies example SAR
datum buoys?

.4 retrieve survivors including medical
evacuations?

[] Satisfactory
[ Not satisfactory

29

Does each RCC and RSC have full
information about the capabilities (range,
number of persons they could rescue,
alert status, launch authority point of
contact, etc.) for all the primary rescue
units in their area of responsibility?

« Review documented
evidence

[ Satisfactory
[1 Not satisfactory
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No Question? Action by Assessor? Evaluation? Remarks and Improvement Areas*

30 Can RCC(s) or RSC(s) request the Review documented Satisfactory
deployment of all primary SAR units? evidence Not satisfactory
.1 If not, does the coordination for use

of SAR resources take place in a
timely manner?

31 Have voluntary SAR resources, Review documented Satisfactory
including privately owned aircraft and evidence Not satisfactory
boats, fishing vessels, industry-owned
helicopters and boats and professional
organizations been organized?

32 Do RCCs and RSCs operation manuals Review documented Satisfactory
include guidance on use of voluntary evidence Not satisfactory
SAR resources?

33 Do SAR units have special equipment Review documented Satisfactory
for medical evacuations with trained evidence Not satisfactory
personnel?

34 Do SAR services cooperate with those Review documented Satisfactory
responsible for investigating accidents evidence Not satisfactory
and with those responsible for the care
of those who suffered from the accident?
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Chapter 3 — Training, qualification, certification and exercises

have an established training programme

for their staff which includes regular

appropriate SAR exercises?

.1 Are training records or files maintained
for all RCC staff?

established to ensure
effective implementation
Review documented
training programme and
verify if it includes, when
applicable, initial,
recurrent or specialized
training

Review training
schedule, SAR training
syllabus, lesson plans

Not satisfactory

No Question? Action by Assessor? Evaluation?® Remarks and Improvement Areas*
35 Does each RCC and RSC employ a Review mechanism Satisfactory
sufficient workforce skilled in coordination established to ensure Not satisfactory
and operational functions? effective implementation
Review documented
evidence
36 Does the State ensure that each RCC Review mechanism Satisfactory
and, if appropriate, RSC, have written job established to ensure Not satisfactory
descriptions for each of their staff? effective implementation
Review job descriptions
and confirm rational
application
37 Does each RCC and, if appropriate, RSC, Review mechanism Satisfactory
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No

Question?

Action by Assessor?

Evaluation?®

Remarks and Improvement Areas*

38

Do RCCs or RSCs have trained staff

member to do the following:

.1 Carry out RCC communications and
coordination functions?

.2 Recognize the stages and phases of a

SAR mission?
.3 Determine search datum, search
areas, and probability of success?

.4 Account for aerospace and ocean drift?

.5 Develop search action plans and
rescue action plans?

.6 Allocate and debrief resources?

.7 Arrange air escorts, ships and other
assistance for aircraft situations
involving potential ditching?

.8 Carry out international SAR
obligations?

« Review mechanism
established to ensure
effective implementation

« Review documented
evidence

[1 Satisfactory
[ Not satisfactory
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No

Question?

Action by Assessor?

Evaluation?®

Remarks and Improvement Areas*

39

Does the State provide for regular training

of its SAR system personnel and arrange

appropriate SAR exercises?

.1 Do crews of primary SAR units
participate in regular SAR-related
training or exercises?

.2 Is there a formal planning and
evaluation process for these
exercises?

.3 Do RCCs or RSCs carry out exercises
involving other RCCs and RSCs and
SAR units on a regular basis?

.4 Does each element in the SAR

organization regularly evaluate its staff
training status and take steps to correct

all identified training needs?

« Review mechanism
established to ensure
effective implementation

« Review documented
evidence

[1 Satisfactory
[ Not satisfactory
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Chapter 4 — Communications

No Question? Action by Assessor? Evaluation?® Remarks and Improvement Areas®

40 Do the RCC(s) and RSC(s) have rapid Review mechanism 1 Satisfactory
and reliable 24-hour means for established to ensure 1 Not satisfactory
communications with: effective implementation

.1 Other RCCs and RSCs? Review documented
.2 Other civil/military agencies or evidence

facilities which support the SAR

system such as Air Traffic Services

units, Coast Radio Stations, SRUS,

meteorology office, Cospas-Sarsat

Mission Control Centre, alerting posts

and other national emergency

agencies and facilities?

41 Does the national communications Review documented 71 Satisfactory
system provide full coverage of the State evidence 1 Not satisfactory
and rapid, reliable 24-hour service?

42 Do RCC(s) and RSC(s) have reliable Review documented 1 Satisfactory
radio communications capabilities evidence ] Not satisfactory
covering their entire area(s) of
responsibility for working with ships,
aircraft and SAR units?

43 Do RCC(s) or RSC(s) use satellite Review documented 1 Satisfactory
communications? evidence ' Not satisfactory

44 Do RCC(s) and RSC(s) have reliable Review documented 1 Satisfactory
internet access? evidence ] Not satisfactory
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No Question? Action by Assessor? Evaluation?® Remarks and Improvement Areas?
45 Are RCC personnel involved in the Review documented ] Satisfactory
conduct of external communications, evidence ] Not satisfactory
including voice, reading and writing,
proficient in the use of the English
language?
46 Which categories of aircraft and ships Review documented (1 Satisfactory
registered in the State are required to evidence ] Not satisfactory
carry 406 MHz distress beacons?
47 Are 406 MHz beacon registrations Review documented ] Satisfactory
maintained in a database? evidence ] Not satisfactory
.1 Is the database maintained for ELT,
EPIRB and PLB 406 MHz distress
beacons?

.2 Is that database available on a
24-hour basis to SAR authorities?

48 Has the State made arrangements for Review documented ] Satisfactory
immediate distribution from the State's evidence ] Not satisfactory
Cospas-Sarsat SPOC to the proper
authorities for ELT, EPIRB and PLB
distress beacon alerts?

49 Is the Aeronautical Fixed Review documented 1 Satisfactory
Telecommunication Network (AFTN) or evidence 7 Not satisfactory
Aeronautical Fixed Network (AFN)
co-located or readily accessible to the
RCC(s) and RSC(s) 24-hours a day?

50 Is the State implementing the provisions Review documented | Satisfactory
of the IMO Global Maritime Distress and evidence ' Not satisfactory
Safety System (GMDSS)?
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No Question? Action by Assessor? Evaluation?® Remarks and Improvement Areas*

51 Do the RCC and RSC operations « Review documented 1 Satisfactory
manuals include procedures for evidence 1 Not satisfactory
establishing communications with civil
ships and aircraft?

52 Do RCC(s) and RSC(s) have rapid « Review documented 1 Satisfactory
access to aircraft and vessel tracking evidence 1 Not satisfactory
data to:

.1 identify potential aircraft and vessels
to divert to assist with a SAR
response?

.2 monitor the progress of SRUs during
SAR missions?

.3 provide historical tracking data on
aircraft and vessels in distress?

53 Do ships and aircraft that are used for « Review documented [ Satisfactory
SAR have communications and evidence 1 Not satisfactory
electronic direction-finding capabilities
covering all frequencies likely to be used?

54 Do ships and aircraft that are used for « Review documented 1 Satisfactory
SAR have accurate navigation systems? evidence 1 Not satisfactory

55 What means are used to notify RCC(s) or | « Review documented 1 Satisfactory
RSC(s) of a distress? evidence 1 Not satisfactory

56 What means are used to alert and inform « Review documented 1 Satisfactory
SAR units of a distress, and to brief them evidence ' Not satisfactory
to respond?

57 Do all SAR units have mutually « Review documented "1 Satisfactory
compatible communications? evidence ' Not satisfactory
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No Question? Action by Assessor? Evaluation?® Remarks and Improvement Areas?
58 Is the State planning to improve « Review mechanism (1 Satisfactory
communications or direction- established to ensure ] Not satisfactory
finding/locating capabilities in any of the effective implementation
following areas? « Review documented
.1 Medium frequency (MF) evidence
.2 High frequency (HF)
.3 VHF-FM
4 VHF-AM
.5 UHF
.6 Telephone, including mobile
telephone
.7 Satellite systems including tracking
systems
59 Do RCC(s) and RSC(s) have procedures « Review mechanism [ Satisfactory
for providing timely and competent established to ensure 1 Not satisfactory
medical assistance and advice to ships effective implementation
and other vessels at sea? « Review documented
evidence

I\CIRC\MSC\01\MSC.1-CIRC.1594.docx




MSC.1/Circ.1594
Annex, page 38

Chapter 5 — System Management

No

Question?

Action by Assessor?

Evaluation?

Remarks and Improvement Areas*

60

Which national agencies or organizations

are responsible for:

.1 Aircraft registration and safety?

.2 Air traffic services and safety?

.3 Investigation of aviation accidents and
incidents?

.4 Maritime vessel registration and safety?

.5 Investigation of maritime accidents and
incidents?

.6 Regulation and enforcement of radio
frequency usage?

.7 Serving as the national SAR Point Of
Contact (SPOC) for receipt of
Cospas-Sarsat alert data?

.8 Personal Locator Beacon usage and alerts?

.9 Satellite Emergency Notification Devices
(SENDs) usage and alerts?

.10 Land based SAR?

.11 Managing national civil emergencies?

.12 National defence?

.13 Providing paid SAR resources?

.14 Providing volunteer SAR resources?

.15 State law enforcement?

.16 Emergency medical advice and care?

.17 Medical evacuations?

.18 Supporting participation by ships in ship
reporting systems, such as the Automated
Mutual- assistance Vessel Rescue
(Amver) system?

.19 Liaison with SAR related international
organizations including ICAO, IMO and
Cospas-Sarsat?

« Review mechanism
established to ensure
effective
implementation

« Review documented
evidence

[ Satisfactory
[ Not satisfactory
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No Question? Action by Assessor? Evaluation?® Remarks and Improvement Areas*

61 Has the State designated as SAR units « Review mechanism | Satisfactory
elements of public or private services established to ensure 1 Not satisfactory
suitably located and equipped for SAR effective
operations? implementation

« Review documented
evidence

62 Does the State coordinate its SAR Review documented "] Satisfactory
organization with those of neighbouring evidence of the 1 Not satisfactory
States? establishment of the

agreements concerning
search and rescue
among neighbouring
States

63 Has each RCC in the State prepared Review documented (1 Satisfactory
detailed plans of operation for the conduct evidence 1 Not satisfactory
of SAR operations within its SRR?

64 Does the State have formal SAR Review documented "1 Satisfactory
agreements for inter-agency coordination evidence " Not satisfactory
and for cooperation with neighbouring
countries?

65 Do RCC(s) and RSC(s) have procedures Review documented [ Satisfactory
for coordinating with hospitals to receive evidence "1 Not satisfactory
all personnel evacuated due to medical
emergencies?

66 Have formal procedures been developed Review documented | Satisfactory
for providing medical assistance and evidence ' Not satisfactory
advice and for making medical evacuation
decisions?
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No

Question?

Action by Assessor?

Evaluation?®

Remarks and Improvement Areas*

67

Are there contingency plans in place for
the continuation of SAR services in the
event of the temporary unavailability of
your RCC(s) and RSC(s), for example
during RCC/RSC emergency
evacuations, system outages or natural
disasters?

Review documented
evidence

"1 Satisfactory
1 Not satisfactory

68

Does the State permit, subject to such
conditions as may be prescribed by its
own authorities, entry into its territory of
SAR units of other States for the purpose
of searching for, and the rescue of,
survivors of aviation and maritime
incidents and accidents?

Review documented
evidence

(1 Satisfactory
1 Not satisfactory

69

Does the State authorize its RCCs to
provide, when requested, assistance to
other States' RCCs, including assistance
in the form of aircraft, vessels, or
eguipment?

Review documented
evidence

[ Satisfactory
1 Not satisfactory

70

Has the State arranged for aircraft,
vessels, local services and facilities which
do not form part of the SAR organization
to cooperate fully with the latter in SAR
and to extend any possible assistance to
the survivors of aviation and maritime
accidents?

Review documented
evidence

"1 Satisfactory
1 Not satisfactory

71

Does each RCC have an established
management plan for dealing with the
media during SAR events?

Review documented
evidence

[J Satisfactory
| Not satisfactory
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No Question? Action by Assessor? Evaluation?® Remarks and Improvement Areas*
72 Does the State send delegates to « Review documented "1 Satisfactory
participate directly in meetings of ICAO evidence I Not satisfactory
and IMO that deal with SAR issues?
73 How do SAR managers stay informed on | . Review documented [ Satisfactory
decisions, and outcomes of meetings evidence "1 Not satisfactory
conducted by ICAO and IMO?
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Chapter 6 — Improving services

No Question? Action by Assessor? Evaluation?® Remarks and Improvement Areas*
74 Is there a system in place for safety Review documented [1 Satisfactory
management and the continuous evidence "I Not satisfactory
improvement of the State SAR system? Confirm inspection
.1 Is there a quality management procedures and
system in place for the State's SAR inspection reports
services which includes a system Confirm
with time frame for elimination of mechanism/system with
deficiencies identified? time frame for

.2 Is there a safety management elimination of
system in place for RCC/SAR deficiencies identified.
operations? Review list of

.3 Do the State's RCCs use a risk deficiencies which have
assessment process for SAR been identified by
operations? inspection and remedial

action planned/taken

75 Does the State maintain a statistical Review documented 1 Satisfactory
database on SAR events which assist evidence 1 Not satisfactory
with analysis of operational
performance of RCCs/RSCs and the
SAR system?

76 Are debriefings of SAR operations Review documented [ Satisfactory
conducted and are any lessons learned evidence "1 Not satisfactory
shared with others in the SAR system?

77 Are complete records (sufficient to Review documented [ Satisfactory
reconstruct the incident) maintained for evidence 1 Not satisfactory
all SAR events?
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No Question? Action by Assessor? Evaluation?® Remarks and Improvement Areas*
78 Are SAR case records used to analyze | « Review documented [l Satisfactory
and improve the SAR system? evidence "I Not satisfactory
79 Do SAR case records satisfy legal « Review documented [1 Satisfactory
requirements? evidence "I Not satisfactory
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Appendix M
National Responsibilities of Contracting States under international conventions
M.1 Aviation arrangements

M.1.1 The Convention on International Civil Aviation (Chicago Convention) provides a
basis for international cooperation between Contracting States in the provision of
international civil aviation SAR services. The Chapters, Articles and Annexes detail
certain principles and arrangements in order that international civil aviation services
may be developed in a safe and orderly manner, international air transport
established on the basis of equality of opportunity and all such services operated
soundly and economically. These apply to international aviation operations but they
also typically form the basis for national arrangements that only apply within the
national territory (land and territorial sea). RCCs should have procedures in place
with their counterpart civil aviation authorities for advice regarding these aviation
arrangements, if required.

M.1.2 The Convention Articles include the following:

Articles specific to search and rescue and aircraft emergencies are as follows:

Articles 1 and 2 Airspace and Sovereignty;

Article 12 Rules and Regulations;

Article 25 Search and Rescue;

Article 26 Accident and Incident Investigation;
Article 28 Air Navigation Facilities;

Article 31 Certificate of Airworthiness;

Article 32 Licences of Personnel; and

Article 68 Designation of Routes and Airports.

M.1.3 Details of the Articles are elaborated in Annexes to the Convention.

The Annexes that have a bearing on emergency situations involving aircraft are the

following:

Annex 2 Rules of the Air;

Annex 3 Meteorological Services;

Annex 6 Operation of aircraft (commercial air transport and general
aviation) and helicopters (details include ELT types and
carriage requirements);

Annex 10 Communications (Volume lll includes ELT specifications);

Annex 11 Air Traffic Services (including the responsibilities for search

and rescue alerting and in-flight emergency response);
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M.1.4

M.2
M.2.1

Annex 12 Search and Rescue;
Annex 13 Aircraft Accident Investigation;
Annex 14 Aerodrome and Heliport Design and Operations (including

emergency planning with the RCC); and
Annex 17 Security and Unlawful Interference.

It should be noted that the Chicago Convention does not provide any minimum
response standards or sanctions in relation to the non-provision of aviation search
and rescue services but relies on Contracting States to provide a level of service
commensurate with their perceived requirements and available resources. There is
also an assumption that neighbouring countries will work together to achieve the
common good.

Maritime arrangements

The International Convention for the Safety of Life at Sea (SOLAS) is generally
regarded as the most important of all international treaties concerning the safety of
merchant ships. Its first version was adopted in 1914. Chapters with specific
information relevant to SAR include:

Chapter | — General Provisions Part A discusses the application of the SOLAS
Convention and provides some key definitions. Unless expressly provided otherwise
within SOLAS, it applies only to ships engaged on international voyages. The
classes of ships to which each chapter applies are more precisely defined in each
chapter. The SOLAS Convention applies to ships and may not apply to the term
"vessels" which has a different meaning under IMO regulations.

Chapter Ill — Life-saving appliances and arrangements discusses lifeboats,
liferafts and rescue boats. Passenger ships and cargo ships often do not have the
same requirements. Regulation 6, Communications, discusses SAR locating
devices which may be carried on survival craft.

Chapter IV — Radiocommunications covers all forms of maritime communications
(to include SAR alerting, coordinating, locating signals) and is the basis for IMO's
Global Maritime Distress and Safety System (GMDSS). Part B is Undertakings by
Contracting Governments and Part C is Ship requirements.

Chapter V — Safety of Navigation, with certain exceptions listed, applies to all ships
on all voyages. "All ships" is defined to mean any ship, vessel or craft irrespective of
type and purpose. State vessels are one of the exceptions but it is a common
practice by many States to have their ships meet the intent of the SOLAS
Convention. Regulation 2 defines search and rescue service. Other regulations of
particular interest to SAR include regulation 7 Search and rescue services,
regulation 19-1 Long-range identification and tracking of ships (information is free of
charge for SAR services of Contracting Governments), regulation 21, International
Code of Signals and IAMSAR Manual, and regulation 33, Distress situations:
obligations and procedures (for the master of a ship at sea and also Contracting
Governments).
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M.2.2

M.2.3

M.2.4

M.2.5

Chapter XIV — Safety measures for ships operating in polar waters makes
mandatory the International Code for Ships Operating in Polar Waters (the Polar
Code). The Polar Code requires the ship to have a Polar Water Operational Manual,
and, its chapter 10 — Communication has information relevant to SAR.

The International Convention on Maritime Search and Rescue, 1979, known as the
SAR Convention 1979, is designed to provide a framework for carrying out search and
rescue operations following accidents at sea.

The SAR Convention, as amended, clarifies the responsibilities of Governments and
puts emphasis on the regional organizational approach and coordination between
maritime and aeronautical operations.

Articles | to VIII of the SAR Convention discuss the general obligations of Parties under
the Convention, and the obligations or rights of vessels provided for in other
international instruments.

The chapters and resolutions that have a bearing on the management of emergency
incidents involving persons in distress at sea include the following:

Chapter 1 Terms and definitions used

Chapter 2 Organization and coordination of Search and Rescue services;
Chapter 3 Cooperation between States;

Chapter 4 Overview of Rescue Coordination Centre and Rescue Sub-

Centre operating procedures; and

Chapter 5 Operational requirements of ship reporting systems
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Appendix N

Sample contract between RCC and TMAs
- Amend Appendix N as follows:

[...]

3.2.1  Ships seeking medical advice will normally be put in contact with one of the maritime
communications stations. Calls will then either be transferred or relayed to the TMAS.
Requests for advice may therefore come to the TMAS:

A1 directly from a ship via a transferred telephone call;

2 via a maritime communications station which has received a request for
assistance from a ship by:

A1 radiotelephony (RTF);

.2 radio telex;

.3 fax/phone;

A tamarsatIMO recognized mobile satellite service;
5 email; or

.6 via the RCC
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New Appendix O

- Add new appendix O as follows:

Sample template for a joint search and rescue exercise

0.1

0.11

0.2

Objectives

State the objectives of the joint SAREX and what participants want to achieve from it.
SAREX can be in different formats; for example, Table Top SAREX which involves
discussion and assists in understanding and testing of a plan, Simulation SAREX
where simulators are used to create realism without physically deploying assets, Live
or Full Scale SAREX where there is actual deployment of assets to create realism in
the testing of the plan, and Command Post SAREX where the decision-making
process is tested.

For example:

The objectives of the joint SAREX are:

a) To provide improved search and rescue (SAR) cooperation
between ............... (participating agencies or State RCC)
and ..........ooeeeeeel. (participating agencies or State RCC).

b) To provide continuation training for personnel of SAR organizations
from ............... (participating agencies or State RCC) and ...................

(participating agencies or State RCC).

C) To test the communication facilities and procedures between ..........
(participating agencies or State RCC) and ..................... (participating
agencies or State RCC).; and

d) To test and determine the effectiveness of the Search and Rescue Units
(SRUs)Of ..o (participating agencies).

Date and timing of SAREX

State the agreed date and time for the joint SAREX. Have alternate or contingency
plans in the event that a full scale SAREX cannot be conducted due to bad weather
or any unforeseen circumstances. It is recommended that a pre-SAREX brief be
conducted to ensure all participants understand their roles and the required actions
to be taken. State the agreed time for a pre-SAREX brief to be carried out for all
participants. States may conduct simultaneous pre-SAREX briefings at their own
locations for their local participants. For standardization and to avoid confusion, it is
recommended that all timing and dates used should be in UTC as there may be a
difference in time and day for different States. After the SAREX, it is also
recommended to conduct a de-brief for all participants.

For example:

I\CIRC\MSC\01\MSC.1-CIRC.1594.docx



MSC.1/Circ.1594
Annex, page 49

0.21

0.2.2

0.2.3

0.24

0.3

0.31

0.3.2

0.4

Table Top SAREX or A Full Scale Exercise will be held between .............

(participating agencies or State) and ............... (participating agencies or State)
ON .covvnnnnnn. (day of the week, date/month/year ) from ......... (timein UTC)to ..........
(time in UTC).

In the event of bad weather, the Full Scale SAREX will be converted into a Table Top

SAREX. The cut off time willbe at ........... (time in UTC).

A Pre-SAREX brief will be held on ............... (day of the week, day/month/year)
in...ooeenenis (location of the pre-SAREX brief) commencing at ........ (time in UTC).
A Post-SAREX de-Brief will be held on ............ (day of the week, day/month/year)
in...ooeenenis (location of the de-brief) commencing at .............. (time in UTC).
SCENARIO

Discussion and development of exercise scenario with participating State or States
and agencies involved. Scenario created should be as realistic as possible to simulate
a real incident. A fictitious flight plan or ship's passage plan can be included to provide
additional information pertaining to the distressed aircraft/ship. Using fictitious names
and/or callsigns for the distressed aircraft/ship and its airline/operator will avoid
confusion on, for example, social media. Provide a fictitious manifest to indicate the
number of people at risk.

For example:

At ... (time in UTC), a ............. (type of aircraft/ship), ...............
(name/callsign of distressed aircraft/ship), departed from ............. (point of
departure)to ................ (destination) with ............. (persons on board). At ..........
(time in UTC), aircraft/ship declared "MAYDAY" due to ............ (nature of
emergency) at .............. (location in Lat and Long or with reference to a prominent
location known to all). ..o, (further details of the scenario,

as required).

Other information, for example Pilot-in-command/Master's actions,
equipment carried on board ............ , description of aircraft/ship, etc.

Participating Organizations

Identify and list all participating agencies. As many responding agencies as possible
should be included, both government and private. Air Navigation Service Provider,
Aircraft Investigation Bureau, airlines, shipping companies, harbour authorities, etc.
should be involved in a SAREX, as they would be directly involved in any real incident.
For example:
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0.4.1 From .............. (State: list participating local agencies, for example, RCC, Civil
Aviation Authority, Air Force, Navy, etc.)

1) e,

) e,

0.5 Deployment of exercise search and rescue facilities and callsigns
State all the SAR facilities that will take part in the SAREX. It is recommended that
SRU callsigns should be pre-fixed with the word "SAREX" to indicate that it is an
exercise aircraft or surface vessel. This will help avoid confusion between a SAREX
and a real incident. A callsign assigned to a particular SAR facility should not be
changed and should be used throughout the exercise. Each SRU should have a
unique callsign.

For example:

0.5.1 SRUsfrom............ (participating State) and their callsigns are as follows:
Type of SRUs Callsign Remarks
Fokker 50 SAREX 01 Search
C130 SAREX 02 Search
Dolphin Helicopter SAREX 03 Search and Rescue
.............................. SAREX........
.............................. SAREX........
.............................. SAREX........
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0.5.2

0.6

0.6.1

0.6.2

0.6.3

SRUs from ............ (participating State) and their callsigns are as follows:
Type of SRUs Callsign Remarks
(Helicopter) SAREX 04 Search and Rescue
(Ship) SAREX 05 Search and Rescue
................... SAREX....

Communications

State the agreed radio frequencies and other communications facilities to be used in
the SAREX. List communication arrangements between the RCCs involved and
between the RCCs and the SRUs and other mobile SAR facilities. It is recommended
that a communication check be conducted between all parties before the SAREX to
ensure serviceability of communication equipment. A standby day may be necessary
if the communication check is not satisfactory.

For example:

The communications arrangement will be as follows:

a) Between ............. (participating agency or State RCC)and .............. (other
agencies or participating State RCC)

Primary communication (radio frequencies, telephone numbers, etc.)
Secondary communication -

Standby communication -

b) Between ............... ( State RCC and SRUSs)

Primary communication - ... kHzor ....... MHz

Secondary communication kHzor ....... MHz

Standby communication - .....kHzor........ MHz
A communication test between ............... (participating agency or State RCC)
and ............... (the other participating agencies or State RCC) will be conducted
prior to the SAREX. The test will be conducted on ................... (day of the week,
date/month/year) from ......... (timein UTC)to ............. (time in UTC).
In the case of an unsatisfactory communication test, another test will be conducted
(o] [ (day of the week, date/month/year) from ......... (time in UTC)
to.cooeieeenn, (time in UTC).
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0.6.4

0.7

7.1

7.2

8.1

9.1

All messages pertaining to the exercise shall be prefixed and ended with the words
"EXERCISE EXERCISE EXERCISE". Exercise participants must not use any
internationally recognized Distress or Urgency Procedure words (for example,
"Mayday”, "Pan Pan") on radio or telephone systems. Radio communications
procedure words should be replaced as follows:

Mayday - replace with "Mike Delta"
Pan Pan - replace with "Papa, Papa"
Securité - replace with "Sierra, Sierra"

This will help to avoid confusion between a SAREX and an actual SAR incident.
Search object

In a Full Scale SAREX, States should consider the deployment of a search object
(including a locator beacon) to add realism to the exercise. This will enable
participating SRUs to practice visual and/or electronic search techniques. The search
object can be deployed at the proposed distress location at the SAREX start time.
Search objects should be clearly marked as being deployed for exercise purposes.
For example:

Al (description of the search object) will be provided by ............... (one of
the participating agencies) and will be deployed at .......... (time in UTC)
(o] o IR (date of the SAREX) at the distress position.

The search target is marked with................ (for example, the word "SAREX").

Alerting and activation

State clearly the alert and activation processes for the SAREX, including which
agency will initiate the distress phase and how the other participating agencies will be
notified. In a joint SAREX, if the distress location is within the area of responsibility of
a particular State, the State concerned should initiate the alerting and activation
phase.

For example:

Since the distress location is within the area of responsibility of ............
(State), ............ (name) RCC will notify .............. (participating agencies) to initiate
joint SAR operations.

Search area

Discuss how to determine the search area and which RCC will do so. In a joint SAR
effort, the RCCs involved can determine their own search areas and agree an overall
area.

For example:

The respective SAR Mission Coordinators (SMCs) will work out a search area upon
receipt of the distress location.
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9.2

9.3

10

10.1

10.2

10.3

11

The SMCs shall discuss with each other and agree on a common search area.

If there is a great difference between the two search areas, the coordinating RCC
shall decide on the most probable area and take the necessary action to promulgate
the area as a restricted area for SAR operations accordingly.

Diplomatic clearance

In a joint SAREX, make necessary arrangements for applying for diplomatic clearance
if State assets may be or are required to enter another State's territorial airspace or
waters. The application process should be made known to all relevant participating
agencies. If there is an agreement in place between participating States, then the
agreed procedure should be followed. Provide information regarding the SRUs and
particulars of the personnel on board. It is recommended that particulars of the SRUs
be provided to the State(s) concerned prior to the SAREX. This will assist in the
diplomatic clearance process.

For example:

............... (State) RCC will send a request to ............ (State) for diplomatic
clearance to allow ............... (State's) SRUs to enter ............. (State's) territorial
airspace/waters.

To obtain diplomatic clearance the RCC shall provide the following particulars:

a) unique identifier of the SRU as required by local authorities;

b) type of aircraft or vessel;

C) name of Pilot in Command/Master;

d) names of crew on board (not required for sea asset);

e) area of operation; and

f) date and time of operation.

The details of the SRUs concerned shall be provided ........... (days/weeks) before

the exercise. Application for diplomatic clearances should be made through the normal
channels in order to accelerate the diplomatic clearance process.

Search operations

Ensure the safe conduct of the SAREX, especially as regards the air assets. It is
recommended that there should be one coordinating RCC providing instructions to
SRUs prior to entering the search area. It is also recommended that an Aircraft
Coordinator be deployed to provide instructions to aircraft during transit to and from
the search area as well as within the search area. Assign one of the SRUs as the On
Scene Coordinator, coordinating all the SAR facilities in the search area as well as
providing an important communication link with the distressed aircraft/ship.

For example:
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111

11.2

12

12.1

12.2

12.3

12.4

13

13.1

14

All SRUs shall report to the coordinating RCC or On Scene Coordinator prior to
entering the search area and while conducting SAR operations in the search area to
ensure safety and efficiency in the joint SAR effort. All aircraft involved must adhere
to ATC instructions.

Non-exercise aircraft/surface vessels shall keep clear of the search area unless
clearance has been obtained for them to transit through.

Rescue operations

Discuss how the rescue operation is to be executed. Live rescue operations provide
training and testing opportunities. If personnel are deployed at the scene to simulate
a rescue operation, it is recommended to have a safety boat in the vicinity to ensure
that the operation is closely monitored and all safety procedures are adhered to. Each
SRU will report to the coordinating RCC or On Scene Coordinator the number of
survivors rescued and the state the survivors are in. This will assist in accounting for
all at risk and whether immediate evacuation is required. If possible, recover the
search object after the exercise: this will help avoid unnecessary subsequent SAR
action. If recovery is not possible, make general broadcasts to warn of the object's
location.

For example:

When the search object is sighted, the SRU shall inform the coordinating RCC. The
RCC will disseminate the information to all other participants.

Recovery of the search object after the exercise will be undertaken
by oo (agency responsible for recovering the search object).

Recovery of the search object after the exercise will be undertaken
by o (agency responsible for recovering the search object).

If the search object cannot be recovered, urgent safety information broadcast action
will be taken by ........... (agency responsible).

Emergency landing of participating aircraft

In a joint SAREX, make arrangements for participating aircraft to land in the event of
an emergency.

For example:

............ (State's) aircraft participating in the SAREX will be given permission to land
at ...l (name of airport or airfield) if an emergency landing is required.

Termination or suspension of SAREX

State how and under what circumstances the SAREX will terminate. Make response
arrangements in the event of a real incident occurring during the SAREX. Agree a
code word or words which will be understood by all participating agencies and units.
Once the code word is broadcast the SAREX will be converted into real SAR
operations, at least for the duration of the real emergency.

For example:

I\CIRC\MSC\01\MSC.1-CIRC.1594.docx



MSC.1/Circ.1594
Annex, page 55

14.1

14.2

14.3

15

15.1

15.2

16

16.1

The SAREX will be terminated when:
a) all the Search and Rescue Units have returned to base; or

b) the time for the SAREX has expired and no search object has been sighted.

The SAREX may be terminated or temporarily suspended when there is an actual
emergency.

In the case of a real emergency, the exercise will be converted into a real SAR
operation. The code words "NO DUFF NO DUFF" will be broadcast. All participating
agencies and units will cease the exercise immediately and await instructions from
the coordinating RCC.

The exercise may be resumed when the real emergency has been resolved, if the
participating agencies agree. Resumption of the exercise will be notified to all
participants by the coordinating RCC. Alternatively the real emergency may require
the exercise to be terminated.

SAREX de-brief

Conduct of a SAREX de-brief is important as this is where the evaluation process of
the exercise is presented by evaluation experts who observed the exercise, together
with observations by people who actually participated in the exercise scenarios. This
is the final step to identify weaknesses and good practices and development of
recommendations for improvement. Agree on a date and venue to conduct a SAREX
de-brief including all exercise participants.

For example:

SAREX Debrief will be held on .............. (day of the week, date/month/year)
commencing at ............. (time in UTC).

The venue for the SAREX De-brief will be ................ (name the venue and give its
address).

SAREX Controllers/Evaluators/Observers

Name the personnel who will be involved in the SAREX as observers, evaluators and
exercise controllers. Evaluators and controllers in particular must have SAR expertise
so that they will understand what is to be evaluated and how to control the exercise
to maximize its value.

For example:

Personnel involved in the SAREX as exercise controllers, evaluators and observers
will be as follows:

............ (Agency) ............ (name and role in the exercise)
............ (Agency) ............ (name and role in the exercise)
............ (Agency) ............ (name and role in the exercise)
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17

17.1

17.2

18

18.1

18.2

18.3

Invitation to Observers

Agencies or States may consider inviting observers from other agencies or foreign
countries or international organizations to attend and observe the SAREX. These
personnel can provide valuable feedback for improvement to the system. Agree which
State will do the invitations and who should be invited to attend.

For example:

Invitations to observers to observe the SAREX will be provided by ......... (agency
providing the invitation). Observers will be positioned at ........... (venue(s) for
observation of the SAREX) and will be escorted by officers of .............. (agency or

agencies providing escorts).

The following countries and organizations will be invited to attend:

Q) i (name of country or organization)
b) (name of country or organization)
C) i (name of country or organization)
d (name of country or organization)

News media coverage

If there is provision for news media coverage of the SAREX, agree the necessary
arrangements (spokespeople, drafting of press releases, etc.). During a SAREX, it is
recommended that a joint information centre be set up as this will ease the burden on
RCCs. Updates by RCCs are provided to one source thus ensuring the provision of
timely, clear, accurate and consistent reports to the news media. This will provide a
training opportunity in dissemination of information in a real incident.

For example:

Information updates will be provided by the RCC(s) to a Joint Information Centre for
reports/updates/press releases to the news media.

The Joint Information Centre will be established and staffed by the following agencies:
............ (name of agency)
............ (name of agency)
............ (name of agency)

If there is a requirement for a joint press release on the SAREX to be

issued, ............ (agency that will produce the draft) will draft the press release and
forwarditto ......... (other participating agencies, as agreed) for concurrence before
it is issued.
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19

19.1

19.2

20

20.1

20.2

SAREX report

A SAREX report is important as it will serve as a permanent record of the exercise.
Each element of the exercise should be recorded and lessons learnt during the
exercise captured. Agree who should produce the SAREX Report for dissemination
to all participating agencies and other interested parties.

For example:

(Insert Agency or State) will produce the SAREX Report with assistance from ..........
(the other participating agencies or State(s)). Photographs will be made available for
the SAREX report.

A copy of the report will be sent to each of the following participating agencies,
countries and international organizations.

Q) e, (agency or country or international organization)
b) (agency or country or international organization)
C) (agency or country or international organization)

Venue for the next SAREX

It is good to plan for an annual joint SAREX with relevant agencies and/or
neighbouring States. State the date and venue if possible for the next SAREX
coordination meeting and the proposed SAREX type and date.

For example:

The next SAREX Coordination Meeting willbe held at ................ (venue)on ...........
(date/month/year).

The next SAREX is scheduled to be held on ............ (date/month/year). It is
proposed that this SAREX willbe a .................... (type) exercise
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6.16 Search and rescue within areas remote from SAR facilities

Renumber subsequent sections in Chapter 6

Appendix T

Appendix U

Checklists and guides for multiple aircraft SAR operations

Mobile telecommunications device location process

Abbreviation and acronyms

ADS-B

ADT

[..]
GADSS

[..]

Inmarsat

[..]
TCAS

Glossary

automatic dependent surveillance — broadcast
autonomous distress tracking
Global Aeronautical Distress and Safety System

an IMO recognized mobile sSatellite communication-service providerforthe
GMDSS

Traffic Collision Avoidance System

Aircraft operator ICAO Annex 12 — Search and Rescue, "A person, organization or

enterprise engaged in or offering to engage in an aircraft
operation." This means (i) a person or company who, for
compensation or hire, participates in the carriage by air transport
of persons or property, or other aerial-work services using aircraft;
commonly an "airline” or other type of air transport or services
company and (ii) a person who owns or shares ownership of a
general aviation aircraft that is used by them but not for commercial
air transport purposes.

Aircraft tracking A process, established by the aircraft operator, that maintains and

updates, at standardized intervals, a ground-based record of the
four dimensional position (latitude, longitude, altitude and time
stamp) of individual aircraft in flight (ICAO Annex 6).

Air traffic service A generic term meaning variously, flight information service,

alerting service, air traffic advisory service, air traffic control service
(area control service, approach control service or aerodrome
control service).

Air traffic services unit A generic term meaning variously, air traffic control unit, flight

information centre or air traffic services reporting office.
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Autonomous distress

tracking

The capability to transmit information from which the position of an
aircraft in distress can be determined at least once every minute
and which is resilient to failures of the aircraft's electrical power,
navigation and communication systems.

Note: this capability is described under "Location of an Aeroplane
in Distress" in ICAO Annex 6, Part 1.)

Forward-looking airborne
radar (FLAR)

Any aircraft-mounted radar designed to detect targets search
objects...

satellite service

Forward-looking infrared | An imaging system, mounted on board surface vessels or aircraft,

(FLIR) designed to detect thermal energy (heat) emitted by targets search
objects...

IMO recognized mobile | Distress and safety communication service provided by a mobile

satellite service recognized by the International Maritime

Organization (IMO), for use in the GMDSS.

Mobile-satellite service

A radiocommunication service between mobile earth stations and
one or more space stations, or between space stations used by
this service; or between mobile earth stations by means of one or
more space stations.

Chapter 1 — The search and rescue system

[..]
1.3

[..]
1.3.10

SAR resource

The Global Aeronautical Distress and Safety System (GADSS) is a system of

systems and procedures that will apply initially to certain commercial air transport
operations under ICAO Annex 6, Part 1 applicability. It may also extend to other civil
air transport operations. The aircraft operator is required to establish an aircraft
tracking capability to track their aircraft throughout its area of operations.
A separate and independent autonomous distress tracking (ADT) system also
forms part of the GADSS.

The ADT function is applicable from 1 January 2021 for certain aircraft as described

in 1.3.12.

1.3.11

Aircraft tracking is a core component of GADSS. The automated four-dimensional

(latitude, longitude, altitude and time) position reporting is to occur at an interval of 15
minutes or less (recommended in all areas of operation and required in oceanic
areas). The objective is to reduce the time necessary to resolve the status of an
aircraft or, when necessary, help locate an aircraft. If the aircraft operator confirms
that Air Traffic Services obtains an aircraft position at 15 minute intervals or less using
ATS surveillance, then the aircraft operator does not need to independently track their
aircraft for that part of the flight within ATS surveillance.

1.3.12

As of 1 January 2021, new aircraft with a take-off mass greater than 27,000 kilograms

will be fitted with ADT capability. ADT is used to identify the location of an aircraft in
distress with the aim of establishing, to a reasonable extent, the location of an
accident site within a 6 NM radius. ADT uses onboard systems to broadcast the
aircraft position (latitude and longitude), or distinctive distress signals from which the
aircraft position and time can be derived. The aircraft position information will be
transmitted, without the need for flight crew action, at least once every minute, when
an aircraft is in a distress condition.
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1.3.13

1.3.14

When it is identified that an aircraft is considered to be in a state of emergency,
the RCC will be alerted. The alerting process envisaged in the GADSS is consistent
with the current ATS alerting service provisions of ICAO Annex 11 — Air Traffic
Services and Annex 12 — Search and Rescue.

- if an ATS unit detects a distress condition it will notify the RCC and the operator;

- if the operator detects a distress condition it will notify the ATS unit who will
in turn notify the RCC,;

- ifan ELT is activated the RCC will be notified via the Cospas-Sarsat system;

- if the RCC receives the information from other sources, the RCC will identify to
which emergency phase the situation corresponds and shall apply the
procedures applicable to that phase.

The sharing of GADSS alerting information requires global coverage and a global
interoperable systems approach. Aircraft tracking and ADT alert information for
aircraft emergency conditions needs to be rapidly distributed to the aircraft operator,
responsible ATS unit and the responsible RCC. Effective sharing of this information
to the responsible stakeholders requires well defined, accurate and readily
accessible global FIR and SRR data, plus reliable emergency 24-hour contact details
for the aircraft operators, ATS units and RCCs.

Appendix D, MEDICO or MEDEVAC checklist provides additional information,
including guidance when full medical consultation may not be available.

1.6 SAR operations stages

Initial action

1.6.6 Once an RCC receives an initial report about persons or craft in distress, some
immediate action often is appropriate pending receipt and evaluation of more
complete information. RCCs usually have in their plans of operation a checklist of
steps to accomplish for each type of incident with which the RCC expects that it may
become involved.

1.6.7  After evaluating all available information and taking into account the degree of

emergency, the SMC should declare the appropriate emergency phase and
immediately inform all appropriate centres, personnel and facilities. Three emergency
phases have been established for classifying incidents and to help in determining the
actions to be taken for each incident. These are:

— uncertainty phase;

— alert phase; and

— distress phase.
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1.6.8

1.6.9

1.6.10

1.8.11

The response to the emergency will depend on many factors, including the nature of
the emergency, on-scene conditions, the number of people at risk and their likely
survival times, and the capability of available SAR facilities. The SMC should assess
the information available and, consulting with the commander of the craft in difficulty
if possible and other responders as appropriate, determine the best course of action.

Having assessed the situation and decided an initial course of action, the SMC should
communicate it efficiently to all responders and, if possible, to those at risk.

Depending on how the situation develops, the incident may have to be reclassified
and/or response action changed. See chapter 3 for a complete discussion of initial
action stage and emergency phases of a SAR incident. Emergency phases are only
intended to be declared by an RCC, an RSC, or an ATS unit.

[...] mass rescue operations, and in appendix O in IAMSAR Manual Volume I,
Organization and Management, with a sample template for a joint search and rescue
exercise.

[re-number subsequent paragraphs]

1.10

[..]
1.10.5

Public relations

When a major incident occurs, such as with a large aircraft or cruise ship, hundreds
of persons may be at risk, involving many nationalities. Such an incident may result
in the need for mass rescue operations (MROSs), which are discussed in chapter 6. In
this situation, the RCC could become the focus of world attention. Such events will
undoubtedly require the involvement of other emergency service providers and a
concerted effort will be required by the RCC if a consistent and controlled message
to the public is to be maintained. Actions by the RCC may include the following:

- request representatives from invelved-emergency-serviceproviders responding

organizations (including the aircraft or ship operator, as appropriate) to help staff
a joint media relations team;

- select a spokesperson{s),

- issue a-regular press releases and social media updates, agreed, whenever
possible, with the other responders;

- make agreed information available on the Internet;

- actively monitor media reports including social media to ensure correct
information is being broadcast/published;

- ealla-schedule joint press conferences;
- prepare a room for the media; and

- control media access to the RCC and in other operational areas as appropriate.
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1.10.6 Other considerations for public relations and management of a major incident include
the following points:

(a) As soon as it is apparent to the RCC public relations staff that a major
incident has occurred, informing the media will help establish the RCC as the
a primary source of information. Be clear, concise, and informative. Do not
speculate.

(b) Establishing the nationalities of those at risk will assist in anticipating where
media enquiries will come from, and will assist in reducing media enquiries
from States whose citizens are not involved.

(c) Scheduling regular media conferences and updates, including regular social
media updates, can help reduce the volume of media enquiries and assist
with maintenance of consistent and correct public information. Media
updates should also take into account international time zone differences.

{e)} (d) Due consideration should be given to the language used with the media.
Local and international interest in the SAR operation may require use of a
common language or availability of translators.

(e) Ensure that arrangements are in place to deal sensitively with enquiries from
friends and families of those involved and, where possible, to update next of
kin ahead of the media.

(f) Assign appropriate personnel to manage information demands from
government and other senior levels.

[...]
1.10.8 Additional information on planning and public and media relations is provided in
chapter 6 with regard to mass rescue operations.

1.12 Decision and management support

[.]

1.12.3 See also chapter 3.8 Risk assessment.

Chapter 2 — Communications

[...]

2.5.8 SOLAS ships sailing beyond range of a VHF DSC coast radio station must also have
an MF DSC (2,187.5 kHz) transmitter and watch receiver. If sailing beyond range of
an MF DSC coast radio station, they must have antamarsat an IMO recognized
mobile satellite service Ship Earth Station (SES) or an MF/HF DSC transmitter and
watch receiver including narrow-band direct printing (NBDP). If operating outside
amarsat coverage of the IMO recognized mobile satellite service fitted to a ship
(e.g.ie- in the polar areas), they must have the MF/HF DSC capability.

[..]
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2.6
[..]
2.10.4

2.10.4

2.10.5

2.10.5

[..]

2.10.12

[..]
2122

406 MHz distress beacons; - EPIRBs, ELT and PLBs

(a) The services available to mobile telecommunications devices are provided
over terrestrial radio systems which are connected to computer servers
which record the activity, cell site connection and general locality of the user.
This formation provides data which is of use to Search and Rescue
authorities who may need to identify the location of persons in actual or
possible danger e.g. overdue vessel, aircraft or persons on land

(b) Persons who are in danger or overdue, might have use of an alerting and
tracking mobile telephone app. The SMC should consider this possibility and
make enquiries to try to discover and identify the app in use. Once this is
achieved, it may be possible to contact the app provider, or emergency
contact for the app user, or to obtain location and tracking information in other
ways. An app is a computer program designed to run on a mobile device
such as a smartphone or tablet computer.

When receiving an alert via mobile telephone, SAR personnel should obtain the
following information:

caller's complete mobile telephone number;
— caller's mobile service provider;

— roam number if needed to recall the user; - other means of available
communications; and - an alternative point of contact;

— battery level and if they have a back-up power source; and

— ask caller if they use a mobile telephone tracking or emergency app. If yes, ask
them what type of app it is and to activate the emergency alert or locating function.

(b) If an RCC receives a report of a missing or overdue person, the SMC should
ask the informant if the missing person(s) uses a tracking and locating app.
If yes, the SMC should ask for details about the type and name of the app.

[...] corroboration of any GNSS position. Appendix U provides a process to determine
the location of a mobile communications device.

If they have the capabilities, vessels normally monitor any DSC distress frequency
available, as well as MSI (NAVTEX, SafetyNET, etc.) and INMARSAT broadcasts.
Most vessels monitor channel 16; when practicable, some ships may discontinue
aural radio watches and depend more on alarms to make them aware of incoming
distress traffic. Persons on board vessels or aircraft may also carry mobile
telecommunications devices e.g. mobile telephones. These devices may be a means
of communicating with them.

[...]Having a very precise GNSS search target object position is valuable, ...

Persons on board vessels or aircraft may have a mobile telecommunications device
e.g. mobile telephone which, if within terrestrial mobile phone coverage, may provide
general location information. The phone user may also have the capability to use an
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[..
2.27

2.27.1

2.27.2

2.27.3

2.27.4

[..
2.28.12

[..
2.28.16

[..
2.34.1

[..

]

]

]

]

]

emergency app which may provide tracking and alerting capabilities using the
terrestrial mobile telecommunications system. If persons in danger are within their
mobile telephone provider's coverage area, the app location or tracking data may
provide current position, track history and/or last known position (LKP).

SAR operations communications

The SAR plan should publish the frequencies available for assignment as control,
on-scene, monitoring, homing, and public relations channels. Use should be made of
any existing communications facilities where practicable and all facilities should be
regularly used or tested.

The SMC should select SAR-dedicated frequencies, inform the OSC, ACO or SAR
facilities, and establish communications with adjacent RCCs and SAR facility parent
agencies as appropriate. If multiple assets are assigned, the OSC should maintain
communications with all maritime SAR facilities and the ACO with all aeronautical
SAR facilities and both with the SMC; the OSC and ACO would communicate with
each other as specified by the SMC. A primary and secondary frequency should be
assigned for on-scene communications.

The OSC should be authorized to control communications on scene and ensure that
reliable communications are maintained. SAR facilities normally report to the OSC
and/or ACO on an assigned frequency. If a frequency shift is carried out, instructions
should be provided about what to do if intended communications cannot be
re-established on the new frequency. All SRUs should carry a copy of the International
Code of Signals and the IMO Standard Marine Communication Phrases, which
contains——contain  internationally  recognized communications information

Additional information on communications planning for mass rescue operations is
provided in chapter 6 and appendix C.

[...]...the last known position, search target object description, ...

@) [...]...primary and secondary search targets objects, ...

Various forms of communication can be used for vessel tracking. Ship reporting
systems can use voice reporting over VHF and HF, DSC and tamarsat mobile satellite
services (IMO recognized or other mobile service). Many ship reporting systems use
Inmarsat-C polling or Inmarsat automated position reporting (APR). AIS uses a
time-division multiple access (TDMA) scheme to share the VHF frequency, also
known as the VHF Data Link (VDL). There are two dedicated frequencies used for
AIS: AIS 1 (161.975 MHz) and AIS 2 (162.025 MHz). LRIT can employ any form of
communication which meets the required functional specification, but most vessels
use Inmarsat equipment to report every six hours to their data centre via a
communications provider and application service provider. Vessel monitoring
systems (VMS) can use various systems for tracking, including Inmarsat, Iridium and
Argos.
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2.36 (c) Are there any targets search objects on radar or AIS in the direction of the
SART?

Chapter 3 — Awareness and initial action
[...]
3.44 — telephone number of pilot in command or any other person on board; and
— any member of the crew or passengers known to make use of an emergency
tracking or locating app.

[..]
352 [.]

() Conduct a communication search including obtaining information about any
mobile telephone devices e.g. cell-phone, carried and locating and tracking
apps used by persons on board.

(9) For ships...

(h) consider if any person on board has a mobile device and/or tracking and
locating app and investigate access to this information which may provide
track history and/or current location.

3.8 General considerations for the SMC

[...]

Urgency of response

3.8.5 The nature of the incident and the rate at which the situation may worsen usually
determine the urgency of response. The SAR system should provide prompt and
effective assistance to all incidents, particularly those involving grave or imminent
danger.

[...] [The remaining existing text in this paragraph contains remarks on urgency in
"ordinary" SAR cases.]

3.8.6 Initiating the response effectively is of vital importance. The SMC must be able to
recognize the level of response that is, or may be, required, and notify all who may
have to act. If in doubt it is usually better to alert potential responders early, even if
the decision is made later that they are not needed. Time lost at the beginning of the
response cannot be regained. But the SMC should also consider the impact of
precautionary alerting on subsequent SRU availability. Crews kept on stand-by during
designated rest periods will need earlier relief.

3.8.7 Passing on the alert and subsequent information to multiple recipients is best done
by "cascading" it in various pre-planned streams, so that all who need to know are
informed efficiently and without delay, and so that the RCC staff can focus on their
part of the operation after initiating the information flow. It is good practice to use
pre-prepared checklists of all who should be informed. Additional guidance on
planning for mass rescue operations is provided in chapter 6.
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[Renumber current 3.8.6 through 3.8.10 paragraphs]
3.8.1012 New text added to end of renumbered 3.8.12 Flares:

Information required from informants. To enable effective search planning the following
additional questions need to be asked:

(@) height of eye (for an informant on board a vessel or height above sea level
for a person on land — this may have to be assessed by reference to a
suitable map);

(b) weather conditions in the area (visibility, rain, fog, mist, haze, low cloud);

(c) actions by vessels. If the informant is on a vessel, ask them to immediately
turn onto the heading of the flare sighting (if it is safe to do so) and proceed
at slow speed in that direction whilst posting extra lookouts. If it is night time,
to use searchlights and/or white flares (if available) to illuminate the area
and/or indicate to any survivors that someone is looking for them.

Causes of erroneous flare sighting:

- military exercises e.g. dropping or firing of flares, aircraft afterburners, weapon
firing;

- ship lights;
- offshore energy industry installation lights or flare stacks, etc.
- aids to Navigation (lights from buoys, etc.);

- ascending or descending aircraft (especially if there are airfields or airports near
to or on the coast);

- fireworks displays;

- weapons ranges;

- fishing boat deck and working lights;

- meteor showers; and

- festivals using lanterns or other such lighting;
Points to note regarding erroneous sightings:

- the sky must be relatively clear for meteors and other objects entering the
atmosphere to be seen;

- meteors move at high speed;

- suitable information on these activities should always be kept in the RCC for
reference during the investigation of "flare" sighting reports;
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- reports of "orange" flares are quite common. These reports may be caused by
white flares seen from a distance. The fact that the air is full of airborne dust and
other particulate matter causes white light from the flare to be distorted and this
then can show as an orange colour;

- out-of-date distress flares can become discoloured. Informants should be
questioned very carefully about the colour of any flare sighted; and

- the wake or streak from a meteorite is caused by the observer's retina retaining
an "afterglow" effect.

Unattributed sightings. The term "unattributed flare sighting" does not necessarily mean that
no one is in distress. It means that the source of the flare is unknown. If the source of a distress
flare cannot be confirmed, it must be investigated to determine the cause of the sighting and
ensure, with reasonable certainty that no vessel, aircraft or person is in distress.

Types of flares. There are generally three types of flares available and used for distress
signalling:

- parachute flare: Widely available parachute distress flares are used by commercial
ships, fishing vessels and small craft mariners;

- meteor flare: Rocket type (i.e. non-parachute) flare; and

- hand-held flare: Standard international distress flare used by commercial and
recreational users. Hand-held flares will normally only be detectable by an observer
as far as the physical horizon.

Range and bearing estimation techniques and range tables. Techniques to determine the
range and bearing of pyrotechnic distress signals (with error factors) are in Appendix K
(Determining Datum, Estimating Range and Bearing of Pyrotechnic Distress Signals), and
associated height and range tables are in Appendix N (Pyrotechnic Distress Signals Minimum
and Maximum Range Tables).

Risk assessment

3.8.2113SAR operations risks. Safe and effective SAR operations depend on coordinated
teamwork and sound judgement relating to risk assessment. Saving distressed
persons and the safety of SAR personnel should be of equal concern to the SMC.
Once SAR personnel are proficient in their duties, the team leader, e.g. pilot in
command, captain, SMC, or OSC, must ensure that the personnel perform properly
as a team with a common mission. Mishaps often follow a chain of errors that can
start with mistakes made during SAR planning and lead to poor decisions during
operations. Team safety is supported by keeping everyone informed, matching
resource capabilities to tasks, detecting and avoiding errors early, following standard
procedures, and adjusting to non-standard activities

(a) All reasonable action should be taken to locate distressed persons,
determine their status, and effect their rescue. However, the risks inherent in
any SAR response must be considered against the chances for success and
the safety of SAR personnel.
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(b) The search or rescue action plan provided by the SMC is guidance for the
OSC and SAR facilities on scene. The OSC may adjust the action plan based
on the situation on scene; however, when practicable, the OSC should only
vary facility tasking after consultation with the SMC. SAR facilities should
keep the OSC advised of any difficulties encountered.

3.8.14 Efficient response to incidents requires good situational awareness and effective
communication processes between all parties involved. Dynamic risk assessment is
required, with assessment of the safety level on scene based on the different threat
factors identified.

3.8.15 This assessment should be repeated as necessary during the response. Changes in
the threat factors and their severity indicate how the situation is evolving and thus
provide important information for the responsible RCC and other organizations and
participating units.

3.8.1216
3.8.1317

Chapter 4 — Search planning and evaluation concepts
4.2 Evaluating the situation
[...] [Paragraph 4.2.1 discusses search criteria in general.]

4.2.1bis Accounting for everyone at risk requires great care in any SAR operation. This is
particularly so in complex situations such as mass rescue operations (see chapter 6).
In many cases, especially in the early stages of the SAR response, it may not be clear
how many people are at risk, and accounting for everyone involved (including
deployed responders) can be very difficult. It follows that search action will be needed
wherever there is a risk that anyone involved will not be located quickly. The search
should be continued until everyone has been accounted for or there is no longer hope
of finding further survivors. The operational area should be carefully monitored and
should be contained, to guard against people leaving it unnoticed. In maritime
situations, units should be stationed down-drift.

[..]

Chapter 5 — Search Techniques and Operations
5.2 Selection of search facilities

5.2.1 Thetypes and numbers of available search facilities, along with their calculated sweep
width(s), determine how much search effort will be available at the scene. Small
search efforts will result in correspondingly small probabilities of success, even when
the effort is deployed in the most optimal fashion, and it will probably take longer to
locate survivors. Since survival times may be limited and locating survivors almost
always becomes more difficult as time passes, it may be necessary to seek additional
search facilities early in the search planning process. It is usually preferable to use
larger rather than smaller numbers of search facilities for the first few searches.
By doing this, survivors are often located sooner rather than later, and the need for a
much larger, prolonged search effort is avoided. No matter how many search facilities
the search planner tries to obtain, it is unlikely that so many will be made available
that they cannot be used effectively.
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5.2.1bis In some cases — mass rescue operations, for example: see chapter 6 — ongoing
search action may be required while rescue operations are also under way. The SMC
should carefully select appropriate facilities for each part of the operation. Some units
will be better suited to rescue work and others better employed in search activity.

[..]

Briefing of air search personnel

5.15.2 Briefings should include all items detailed on the briefing form in appendix H and any
other important information available, and should include:

[..]

- details of other SAR facilities engaged and their search or other operating areas;

[..]

Chapter 6 — Rescue planning and operations

[...]

6.1.2 In times of armed conflict, SAR services will normally continue to be provided in
accordance with the Second Geneva Convention of 1949 (Geneva Convention for
the Amelioration of the Condition of Wounded, Sick and Shipwrecked Members of
the Armed Forces at Sea, of 12 August 1949) and Additional Protocol | to the
Conventions.

(a) The SAR services recognized by their Administrations are afforded
protection for their humanitarian missions so far as operational
requirements permit. Such protection applies to coastal rescue craft, their
personnel, and fixed coastal SAR installations, including RCCs and RSCs
as far as these centres are located in coastal areas and are used exclusively
to coordinate search and rescue operations. SAR personnel should be
informed about their Administration's status regarding, and views on the
implementation of, the Second Geneva Convention and its Additional
Protocol I.

(b) Chapter XIV of the International Code of Signals illustrates the different
means of identification that shall be used to provide effective protection for
rescue craft.

(c) The above-mentioned coastal installations should, in time of armed conflict,
display the distinctive emblem (red cross, erred crescent or red crystal),
according to regulations issued by their competent authorities.

(d) It is recommended that Parties to a conflict notify the other Parties with the
name, description and locations (or area of activity) of their
above-mentioned rescue craft and coastal installations in the area they are
located.

Note: The guidance in paragraph 6.1.2 above has been approved by the International
Committee of the Red Cross. For further guidance, see Volume I, chapter 1.8.

[..]
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6.3

6.3.1

6.3.2

Delivery of rescue personnel and equipment

Maritime SRUs are a reliable means of delivering supplies, equipment, and personnel
to the scene of a distress. Equipment may include bilge portable pumps, towing
equipment, fire-fighting equipment, and medical supplies. Personnel delivery is
usually-limited-te may include firefighting, medical and/or salvage personnel or repair
and support parties.

Air delivery of supplies, equipment, or personnel to the distress scene is usually the
most expeditious method. Helicopters are particularly suitable for this purpose and
are usually the primary means for delivering personnel. Personnel delivery by

fixed-wing aircraft is limited to parareseue-persoennelspecialists.

6.3.2bis MSC.1/Circ.1183 provides further guidance on the provision of external support as
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6.15

an aid to incident containment, and appendix G to this Volume includes further
information on supplies and survival equipment.

Delivery of rescue personnel and equipment
Droppable containers and packages [...]

(b) The contents of each container or package should be clearly indicated in
print in English and two-ermere-other additional languages appropriate to
the intended area of operation or using self-explanatory symbols, and may
also be indicated by colour-coded-streamers—and pictograms discussed in
appendix G, section G-7.

Rescue by aircraft

Helicopters can be used to rescue survivors by winching or by landing on a ship if a
suitable location exists and the vessel is in a suitable condition. Water landings are
possible when amphibious helicopters are used. Helicopters which are unable to
perform a rescue may be used to drop supplies to survivors to sustain life until rescue
can be effected. Inability to rescue may be due to a helicopter not having a rescue
capability, on-scene conditions, or a situation where the number of survivors exceeds
the helicopter's immediate rescue capacity. Due to their unique fiying capabilities, they
helicopters should be used considered for use for specialist rescue tasks-whenever
poessible. They are particularly suitable for rescues in heavy seas, ef at locations
where surface facilities are unable to operate, or for the rescue of individuals such as
the severely injured or infirm whose presence is complicating a wider rescue
operation. However, there are special concerns of which the SMC must be aware:

[..]

Mass rescue operations

MRO overview

6.15.1 A mass rescue operation (MRO) is enre-that-invelves characterized by a need for

immediate assistanee-response to large numbers of persons in distress such that the
capabilities normally available to SAR authorities are inadequate. It is therefore
necessary to plan to enhance SAR capability in MROs. Three means of doing se this
are to:

- agree to share SAR facilities regionally and/or internationally;
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6.15.2

6.15.23

6.15.34

- identify additional SAR facilities locally, including shipping in the area; and

- extend survival time by providing support to persons in distress until they can be
rescued.

Further information on the identification and selection of SAR facilities, and on the
provision of supporting supplies and survival equipment, is included in appendix G.

MROs will bring together organizations, at sea and on land, who do not usually work
together. It is vital that these organizations communicate effectively at all stages —
before and after an MRO as well as during it. Effective eemmunications
communication begins long before any MRO, at the planning stage, and also includes
post-incident analysis and identification of learning points to improve arrangements
and processes based on the experience gained.

MROs are relatively rare, low-probability high-consequence events compared to
normal SAR operations. But major incidents leading to the need for MROs have not
been infrequent on a worldwide basis, and can occur anywhere at any time. The
nature of such operations may be poorly understood due to limited ehances-to-gain
experience with-major of such incidents invelving-MROs. It is therefore important to
share, and to study, lessons learned identified in actual MROs and during the
planning, training and testing phases of MRO preparation. See chapter 9 for further
information on the sharing of lessons identified.

Flooding, earthquakes, terrorism, casualties emergencies in the offshore eil energy
industry and accidents involving releases of hazardous materials are examples which,
because of their magnitude scale, may require the application of the same resources
as required for mass maritime or aeronautical rescue operations. There are many
potential causes of MROSs, and the risks should be analysed locally: but the effects
are more important than the causes for response planning purposes.

6.15.4 5 The sequence of priority in major multi-mission incidents must be lifesaving first,

6.15.56

generally followed by environmental protection, and then protection of property. Moral
and legal obligations and public and political expectations require preparedness to
carry out MROs safely and effectively should they become necessary. Since the need
for MROs is relatively rare, it is difficult to gain practical experience to help deal with
them. Types of potential MRO scenarios vary, but there are certain general principles
that can be followed based on lessons of history.

Effective response to such major incidents requires immediate, well-planned and
closely coordinated large-scale actions and use of resources from multiple
organizations. The following are typical MRO demands:

- intense and sustained high priority lifesaving efforts may need to be carried out
at the same time and place as major efforts to save protect the environment and

property;

- huge amounts of information need to be readily available at the right times and
places to support the response efforts and meet the needs of emergency
responders, the news media, the public, and friends and families of the persons
in distress, which who may number in the hundreds or thousands;
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6.15.67

- many means of cemmunications communication need to be available and
interlinked amongst organizations at various levels to handle huge-ameunts—of
this information reliably for the duration of the response. (MRO communications
are discussed in more detail later in this chapter);

- asurge-inthe-nrumbers an increase in the number of competent staffirg in all key
organizations must be made available immediately and be sustainable for up to

weeks at a time;

- equipment and logistics demands jump may increase to unprecedented levels;
and

- successful MROs depend on the advance provision of flexible and all-level
contingency plans. Intense integrated planning and operational efforts must also
be carried out in real time throughout aetual the rescue efforts.

All involved in the overall multi-agency, multi-jurisdiction, multi-mission and possibly
international response to major incidents must clearly understand who is in charge,
the respective roles of all involved, and how to interact with each other. SAR
authorities may be responsible for all or part of the MRO functions, and must be able
to coordinate their efforts seamlessly with other responders under the overall direction
of another authority within or outside their own agency. It is therefore essential for as
many potential MRO responders as practicable to plan and train together.

6.15.7-8 The broader response environment may involve activities such as:

6.15.89

- hazards mitigation;

- damage control and salvage operations;
- pollution control;

- complex traffic management;

- large-scale logistics efforts;

- medical and coroner functions;

- accident-incident investigation; and

- intense public and political attention.

MRO plans need to be part of and compatible with overall response plans for major
incidents. Plans must typically allow for command, control and communications
structures that can accommodate simultaneous air, sea and land operations.

6.15.2110 There willeften may be resistance to paying the high price in terms of time, effort

and funding that preparedness for major incidents entails, particularly as they are rare
events. The reguired levels of cooperation, coordination, planning, resources and
exercises required for preparedness are challenging and do not happen without the
reguisite active commitment of SAR authorities, regulatory authorities, transportation
companies, sources of military and commercial assistance and others.

6.15.911 The consequences of poor preparations for MROs in terms of loss of life and other

adverse results may be disastrous. Major incidents may involve hundreds or
thousands of persons in distress in remote and hostile environments. A large
passenger ship collision, a downed aircraft, or a terrorist incident could, for example,
call for the immediate rescue of large numbers of passengers and crew in poor
environmental conditions, with many of the survivors having little ability to help
themselves.
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6.15.2012 Preparedness to mount an extraordinarily large and rapid response is critical to
preventing large-scale loss of lives. Such preparedness often depends on strong and
visionary leadership and unusual levels of cooperation at the planning stage.

6.15.2213 MRO planning, preparations and exercises are essential since opportunities to
handle actual incidents involving mass rescues are rare. Therefore the exercising of
MRO plans is particularly important.

6.15.2314 Appendix C provides guidance on MRO exercise planning. MSC.1/Circ.1183
provides further guidance on the provision of external support as an aid to incident
containment.

6.15.15 The International Maritime Rescue Federation (IMRF) has developed detailed
guidance on preparing for maritime MROs. This may be downloaded from
www.imrfmro.org.

General guidance for MROs

6.15.2416 For a situation involving large numbers er—of persons in distress, on-scene

respon3|b|I|t|es for the their safety et—passengersandrerew WI|| be shared. bythe@SG

seene—respen&bmtres Respon5|b|I|ty for the safety of passengers and crew remain
with the person in charge of the craft in distress while that person is still in command.

During the rescue/recovery operation responsibilities for the safety of passengers and
crew are shared by the person in charge of the craft in distress and the pilot in
command or master of the rescue unit. The pilet-in-command-ormaster commander
of each rescue unit has responsibility for the safety of survivors while they are on
board the rescue unit. The OSC and ACO have responsibilities relating to the safe
coordination of SAR efforts on scene.

of people from survwal craft atseais a complex and potentlally hazardous operation.
Keeping people aboard a ship in distress may be safer in some circumstances.
However, evacuation of a ship at sea takes time, especially if the ship is damaged.
The ship's master may have to make the difficult decision to order the commencement
of an evacuation without knowing whether or not it is absolutely necessary. The SMC
must be ready to support the master's decision, by providing on-board support where
necessary and possible, and SAR facilities on scene in case of evacuation.
Regarding—recoverytechnigues; IMO provides mere—information guidance on the
retrieval of people from the water and from survival craft in its Pocket Guide to
Recovery Techniques and in Volume Il of this Manual.}

6.15.27 18 In the case of a downed aircraft, each incident is unique in deciding whether
passengers people would be safer on board or should evacuate. be—assessed-for
each-situation—Usually, at sea, they should promptly evacuate the aircraft. at-sea.
whereas-on-On land; this decision must will take into account the conditions of the
aircraft and the environment, expected time to rescue survivors er+repai-the-aireraft,
and whether required survivor passenger-care can be best provided inside the aircratft.
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eratp Where there is a pilot or master strII in command of a craft in drstress the OSC

acts in support of th|s person Hewever—these—persens—are—themsetves—m—need—e#

d; bearing

in mrnd that the OSCs marn—duty—rs—ee—erdrnatrng prrmary responsrbrlrty is to

coordinate SAR facilities and rescue efforts under the SMC's general direction.

6.15.49.20 Unnecessary communications with the master of a ship or pilot in command of an

6.15.21

6.15.22

6.15.23

aircraft in distress must be minimized, and this should be taken into account in
advance planning. 6-35-20 Exchanges of information durirgjeint-planning by use of
SAR Plans of Cooperation for passenger ships, and by other agreed means, will
reduce the need to ask the pilot or master for this information ene-ermere-times during
a crisis. Persons—or-oerganizations—that-want Responders requiring this information
should be directed to a source ashore or on the ground that is prepared to handle
many potential requests; the response teams at the shipping company or the airline
involved, for example.

High priority should be given to tracking and accounting for all persons involved in the
operation — on board the distressed craft, and-alHifeboatsand-rafts aboard survival
craft and elsewhere. ;—and Efforts to keep them together will help in this regard.
Availability of accurate manifests and accounting is critical. Search action should be
carried out and the scene patrolled as a matter of course, to guard against people
being overlooked.

reseued—lf possrble survival craft should be recovered or sunk after the people in
them have been retrieved, to avoid wasting valuable resource in checking empty craft
subsequently. However, the potential that other survivors may find and need the craft
should be considered before they are disposed of.

Nawy-ships Naval vessels and large-passenger ships are often better equipped than

other vessels-types of vessel for retrieving survivors: peeple-who-have-abandoned-a
ship-oeraireraft; but use of any suech available ships sheuld must be considered. Ship

reporting systems for SAR may help identify commercial ships available to assist.

6.15.2624 If a ship with a large freeboard cannot safely retrieve survivors from the water or

survival craft, it may be possible to first retrieve them onto small vessels, and then
transfer them to progressively larger ones. 6:15-27 Depending on the circumstances,
it may be safer to tow survival craft to shore without removing the occupants at sea.

should also be given to passing surV|vaI equment and supplies to people in distress,
to sustain them until they can be rescued.

6.15.2425 Helicopter capabilities should be used if available, especially for retrieval of weak or

immobile survivors. Aircraft may also be used to deliver equipment and supplies to
sustain life pending rescue.6-15-25 Shipping companies sheuld-be are encouraged to

equip large-passenger-ships-and-possibly-ethertypes-of-their vessels with helicopter

landing areas or clearly marked hoist-winch areas to facilitate direct transfers.
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6.15.26 Lifeboatcrews-should-be-trained-in-helicopter-hoist-operations—Crew members who

may become involved in helicopter hoist operations, including survival craft and
surface SAR unit crews, should be made familiar with the usual procedures. See

"Vessel/helicopter operations" in Volume lll. Lowering—a—rescue—person—from-the
heli ; . be viable.

6.15.2827 To the extent practicable, MROs should be coordinated by an SMC in an RCC, and
the SAR element should always be so. However, depending on the magnitude, nature
and complexity of an the incident, the reseue-efforts overall response may be better
coordinated by an appropriate operations centre higher within the SAR agency or
another Government agency, so that the SMC can focus on the SAR effort.

Considerations in this decision might-includeameng-others:

- extensive and complex SAR workload for the RCC staff;

- extensive rescue-support by organizations other than those commonly used for
SAR;

- need for heawinternational diplomatic support; and

- serious problems in addition to potential loss of lives, such as environmental
threats, terrorist actions, or national security issues.

If this approach is intended, it is essential that it is pre-planned, with full involvement
of all parties, including the RCC staff, to avoid confusion at the time of an incident.
The plan may, for example, provide for the RCC to maintain coordination of the SAR
response while the higher operations centre handles the wider issues.

6.15.29 28 The following factors should be considered in MRO planning:
- use of the Incident Command System (ICS) discussed below, or other effective
means of handling coordinating multi-agency, multi-jurisdiction, multi-mission

scenarios;

- identification and analysis of situations within the SRR that could potentially lead

to the need for MROs-ineluding-scenarios-thatmightinvolve cascading-casualties
or-outages;

- mobilization and coordination of necessary SAR facilities, including those not
normally available used for SAR services: see appendix G for further information;

- ability to activate plans immediately;
- call-up procedures for needed personnel;

- need for supplemental communications capabilities, possibly including the need
for interpreters;

- dispatehing use of liaison officers;
- activation of additional staff to augment, replace or sustain needed staffing levels;

- need for supplemental information technology and telecommunications facilities,
in case of overload;
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- best use of the air and surface SAR facilities available;

- recovery and transport of large humbers of survivors (including those unfit, injured

or mcapable) —Feeever—eLbedles—ﬁ—neeessa%—aeee{%ng—tef—suﬁﬁveps—wmh

- triage classification tools such as numbered and/or coloured cards or tags
(see section 6.17);

- identification of potential landing sites;
- identification of potential places of safety (survivor reception centres);

- providing for survivors' needs, including medical needs, during the transfer to
places of safety, guarding against hypothermia etc.;

- recovery and handling of bodies;

- ameans of reliably accounting for everyone involved, including responders;
SHPVIVOrS—crew—ete,

- efficient and smooth handover from SAR facilities to shore/land response units at
landing points / places of safety;

- care, assistance and further transfer of survivors once delivered to a place of
safety and further transfer of bodies beyond their initial delivery point;

- activation of plans for notifying, managing and assisting the media—and families

and friends of those involvedintarge-rumbers;

- activation of plans for working with the news and social media;

- control of access to the RCC and other sensitive facilities and locations;

- RCC backup and relocation plans, as appropriate; and

- ready availability to all potential users of plans, checklists, and flowcharts, etc.

6.15.3029 The ability of an RCC to continue to effectively coordinate the MRO and still handle
its other SAR responsibilities may become overwhelmed, and another RCC/RSC or

a—higher other authority may need to assistassume—responsibilityfortheir—other
responsibilities.

6.15.31430 With these possibilities in mind, MRO plans should provide for various degrees of
response, along with criteria for determining which degree of response will be
implemented. For example, as local SAR resources are exhausted {erfrom-the
eutset}, SAR resources may need to be obtained from distant national or international
sources. These resources will need to be alerted at the outset, and may need to move
forward so as to be ready when required.
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6.15.3231 Experiences in responding to major incidents have resulted in the following practical
guidance. Authorities should:

- plan how any agency receiving natification of an actual or potential mass rescue
event can immediately alert the RCC, the responsible lead SAR agency and
conference-call other authorities that will potentially be involved, brief them, and
enable immediate actions to be taken by all concerned (this will require
identification of entities in each agency that can be contacted on a 24-hour basis,
and that have authority to immediately initiate actions and commit resources);

- train all staff who will be involved;

- conduct exercises, to test both the abeve plans and the training;

- coordinate all search and rescue operations effectively from the very beginning;

- begin quickly with a high level of effort and stand down as appropriate rather than
begin too late or with too little effort;

- ensure that MRO emergency plans address communications needs and

interoperabilityerinterinking;

- be prepared to use an Incident Command System (ICS) or equivalent when
appropriate;

- ensure that air traffic,-and air space and sea or land traffic can be and is controlled
on and around the scene;

- assign additional liaison personnel on scene, as required;

- anticipate incident development and needs and act early;

- ensure that the scope of SAR plans and other emergency or disaster response
plans, including company emergency response plans, are coordinated to reduce
gaps, overlaps and confusion about the person in overall charge and the
command, coordination and communication structures, and the procedures to be
followed at various times and places;

- determine in advance how private resources can be appropriately used to
supplement other SAR resources;

- use capable resources like eruise passenger ships for taking large numbers of
survivors on board;

- control access to the scene, including access by the news media;
- retrieve and protect debris as evidence for follow-on investigation;
- put security plans in place to limit access to the RCC;

- arrange in advance to involve the Red Cross / Red Crescent,-chaplains.—critical
incident stress experts and other such support for human needs;
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- identify senior agency spokespersons to protect the time of workers directly
involved in the response and designate a senior official to provide information to
families;

- clearly identify the point at which the SAR response (lifesaving) has ended and
the focus shifts to investigation and recovery, noting that these may be parallel
processes during a response;

- ensure that SAR plans provide for logistics and welfare support for large numbers
of rescuers and survivors including pre-arranged accommodations, if possible,
and availability of food, medical care and transportation;

- consider requesting assistance from airlines and shipping companies other than
the one whose aircraft or ship is involved in the incident, and know the types of
assistance that such organizations might provide;

- attempt to reduce the burden on the distressed craft's pilot or master and crews:
in maritime cases, if safe and appropriate to do so, place a marine casualty officer
on board to assist the master and SAR personnel; and

- share capabilities, expertise and assets among Government and industry to take
maximum advantage of the strengths of each.

Communications planning for mass rescue operations

6.15.3332 Communication plans must provide for a heavy volume of communication use as a
major incident will normally involve many responding organizations that need to
communicate effectively with each other from the beginning. It is likely that the volume
of communications at the beginning of an MRO will be very high and potentially
confused. This must be prepared for and managed until the situation becomes more

stable. 6:15:34-As—necessary—a—Advance arrangements should be made as

necessary to link means—of-interagency communications systems that are not
inherently interoperable. 6-25:35 Interagency communications must be based on

terminology understood by all involved.

6.15.3633 Efficient MRO responses depend upon efficient communication, and efficient
communication requires planning, understanding of the plan by those who will have
to put it into effect and its rapid implementation at the time of the incident. The
following are some of the factors MRO communications planners are recommended
to consider:

- Who is likely to be involved in the response to a MRO, including supporting
organizations and others with legitimate interest (e.g. officials, family members of
victims, the news media, etc.)?

- What are their information needs likely to be?
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-  Where do they fit in the overall command, control and coordination
(and, therefore, communications) structure?

- What are the information priorities?
- What communications facilities do the responders have?

- Are there enough people to operate the communications systems, over a
potentially long period? The planning should include provision for relief
personnel.

- How should these facilities best be used to avoid overload? How should a large
amount of data (such as search plans or passenger lists) be communicated?

- Do people know what to say and who to talk to? Do they understand their unit's
place in the communications network, other units' roles, and the overall
information priorities? Are they aware of the importance of clear procedures and
communications discipline?

- Are there likely to be language difficulties, including potential misunderstanding
of technical language?

- Who will control and keep order on the various parts of the communications
network and do they understand this particularly important role?

- To what extent are different responders' communications systems and
procedures interoperable? Can communications hubs be established or liaison
officers exchanged to help explain priorities, procedures and technical language?

- Can common communications devices be provided to responding units to enable
direct communications between them?

- How long might the incident last? Distress frequencies may be used for the initial
response but the plan should ensure that these frequencies are cleared as soon
as practicable.

- What will the social media impact be, and how can it be addressed?
6-15:37 Appendix C outlines a basic MRO communications plan structure.
Major incident coordination

6.15.3834 Regardless of the magnitude and priority of the life-saving efforts involved in
responding to a major incident, if any other functions are being carried out
concurrently on scene by other than SAR personnel, the overall response involving
SAR and the other functions, e.g. fire-fighting, sheuld must be well coordinated.
6-15.39 If eertain basic concepts and terms are recognized and understood by all
emergency responders, they will be much better prepared to coordinate joint efforts.

6.15.4035 Standard SAR procedures should typically be followed for the SAR part of the
response, but these procedures will be largely independent of other efforts.
Companies or authorities handling other aspects of the response will follow command,
control and communication procedures developed for their respective organizations
and duties. 62541 The SAR system can function in its normal manner or use
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modified SAR procedures established to account for the special demands of mass
rescues, but it should be appropriately linked and subjected to a scheme for
management of the overall incident response.

6.15.4236 For major incidents, crisis management for the overall response may also be

needed. The Incident Command System (ICS) is one simple and effective means of
meeting this need. ICS can be used where no equivalent means of overall incident
management is in place. SAR and transportation authorities are likely to encounter
use of the ICS within emergency response communities. 6:25:43 The ICS works best
with some advance familiarization and exercising. 6-15-44 Appendix C provides
general information abeutlCS.

Landing Sites

6.15.37

6.15.38

Ideally, a single landing site will be established for the mass rescue incident. A single
site enables all land support resources to be consolidated at one location. This
reduces overhead requirements and facilitates response management. Multiple sites
require more people and material — both of which are often in short supply during a
crisis.

However, some mass rescue operations may require multiple landing sites due to
geographic location and range, number of evacuees, landing site size or
arrangement, rescue vessel or aircraft limitations, or other reasons. Each site must
be established and managed to meet the functions expected. Considerations include:

- Proximity to incident location

- Proximity to land support facilities; for example, hospitals and suitable reception
centres

- Land facilities' survivor support capacity.

- Waterside access for rescue vessels.

- Safe landing areas for aircraft.

- Aircraft refuelling facilities, especially for helicopters.
- Sufficient aircraft apron parking space.

- Ease of transfer from rescue craft to land.

- Land transportation access.

- Crowd control and foot traffic flow.

- Disabled and other special needs requirements.

- Sufficient space for assembly of survivors.

- Adequate space for medical and other support services.
- Sheltering capability.

-  Site control & security capability.

- Secure location for retrieved debris for investigation purposes.
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Industry planning and response

6.15.45-39 SAR authorities should coordinate MRO plans with companies that operate ships
and aircraft designed to carry large numbers of persons. Such companies should
share in preparations to minimize the chances that MROs will be needed, and to
ensure success if they become necessary.

6.15.46-40 Appendix C provides guidance on industry roles and discusses how companies
could arrange for use of field teams and emergency response centres as possible
means of carrying out their MRO responsibilities.

6.15.4741 For passenger ships, SAR Plans effor Cooperation required by the Safety of Life
at Sea Convention and developed by SAR authorities and shipping companies are
part of the MRO plans: process and a useful tool in the early stages of the response
to an incident involving a passenger ship, either as casualty or a SAR facility.

Public and media relations for MROs

6.15.4842 Good public and media relations, including on social media, are very important but
also beeeme very demanding and-guite-impertant during MROs. Iacluded-in-this-are
social-media—and—awareness—that-industry—partiedlarly Airlines and/or passenger
shipping companies involved will be working intensively with the news media, and
may be making use of social media. and—therefore,—SAR authorities should
coIIaborate W|th them on the flow of |nformat|on Nth%ﬂq 64549—WhaHh&medta

MR@& The roIe of the medla may be crltlcal in shaplng the reactions of the public and
of those directly involved in the distress situation in a way that contributes to safety,
control and success and-panie—centrel. There should be no unwarranted delays in
providing information te-the-rmedia.

6.15.50 43 Information should be readily available, clear, accurate, consistent and freely
exchanged among emergency responders and others concerned—suech-as-the-public
and-families-of persons-on-board.

6-15.51 Designate-the-person-who-will speak-to-the
public-and-the-media-and 6-15.56 Many entities are may be involved in & the response
to a major incident, including ships, aircraft, companies and SAR services.
Coordination is required to ensure that there is one message with many messengers.
Develop agreed press releases and social media responses, and eutline-what-they

w#l—say—stasﬂng—faetuat appomt tralned spokespeople Use agreed and factual scrlpts

themtetmattenan&emphas&euth&apprepﬁat&pemt& Do not speculate but do work

with the news media to ensure that factual information is conveyed in an appropriate
and timely manner. 6-15:55 Interviews should be live if possible.

6.15.5244 A-single-spekesperson Appointing well-informed spokespeople not directly involved
in the incident otherwise can be valuable in relieving the lheident-Commanderand
SMC key response staff of this duty.
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6.15.5845 The media is a rapid-response, 24-hour global market, and its news is broadcast
world-wide. The media will find a way to get to the scene for first-hand information,
pictures and video. By providing transportation to the scene and controlling media
access, safety and the information the media reports can be better managed.

6.15.5746 Prompt establishment of a joint information centre at a location distant from the SMC
will help to achieve this the goal of controlled public relations. (A joint information
centre is a component of an ICS and is discussed in appendix C). The centre can
establish proper procedures for establishing-what the release of messages will-be
released to the public and-hew-those-messages-willbereleased. Since the messages
may be sensitive, it is critical that everyone communicates the same information. The
centre can be responsible for coordinating information made available via the Internet
and perhaps establishing and maintaining a public website and regular social media
updates dedicated to the emergency response.

6.15.6047 Information should be provided to the public on the SAR facilities being used and,
if possible, a web address and/or list-ef contact phone numbers should be provided
for families, media and others to contact for more information. 6-15-6% Preparations
should be made so that large numbers of callers can be accommodated without
saturating the phone system or crashing the computer server.

6.15.6248 Advance preparation of standby web pages by transportation companies and SAR
authorities can help in responding to floods of requests for information. These pages
can be quickly posted to provide general information for media and general public
use. Web information (including information posted on social media) should be timely
and accurate.

6.15.6349 Once posted, these pages can be easily updated with the status of the incident and
could also include:

contact information;

- basic Government, SAR service and/or industry facts;

- industry and SAR definitions;

- photographs and statistics of aircraft, ships and other SAR facilities;
- answers to frequently asked questions;

- links to other key websites;

- background information on the craft in distress, if available passengercapaeity;
crew-size-vessel-plans-and-fire-fighting-capabilities; and

- library footageeta-vessebinspection-orotthe-crewperorming-esaving-drills.
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MRO follow-up actions

6.15.6#50 Careful accounting for survivors after they have been delivered to a place of safety

remains important. They need to be kept informed about plans for them and about the
ongoing response operations. With large numbers of persons often staying in different
places, keeping track of and working with them can be difficult. 6-25-68 If the incident
has involved a passenger ship or aircraft it is important to work closely with the
company involved as they may be able to provide considerable assistance. The

company is usually Franspertation-companies—are—often-best suited to handle—and
assist survivors during this time. 6-45-71—To-protect passengers Survivors should

be protected from harassment by the news media or the general publlc mtemewets

6.15.7651 Communicating with passengers survivors is more difficult in remote areas where

phone service may be madequate or Iacklng Communlcatlons systems WI|| need to
be supplied.
Ieestewa%teeheelemand#n&eemmtetmatm In more populated areas, Iocal agenC|es
may have an emergency evacuation plan or other useful plan that can be
implemented in support.

6.15.65 52 It is very important to develep-and-share lessons learned-from identified in actual

[...]

MRO operations and exercises. However—e—-Concerns about legal liability {eften
exeessive);, may discourage staff from highlighting matters that could have been
improved—6-15:66 Since-lessonstearned but sharing experience can help prevent
reedrring-serious mistakes recurring, or can otherwise improve response in the future.
Agreement should be reached among principal participants on how lessons learned
identified can be depersonalized and made widely available. Lessons learned-from
MROs should be shared not just locally, but internationally. See chapter 9 for more
information.

Add new Section 6.16

6.16

6.16.1

6.16.2

6.16.3

Search and rescue within areas remote from SAR facilities

A key to success when responding to a SAR mission in areas remote from SAR
facilities is to develop a SAR Response Plan which presents agreed procedures in its
area of responsibility. This plan relies on assets available in the area. The SAR plan
should also describe if there are seasonal variations to consider so as to identify the
basis of the response endeavor.

Within the areas remote from SAR facilities, the SAR authority should describe the
availability of suitable infrastructure and facilities, capable of supporting a SAR
response (e.g. airports/bases, sea ports, fuel facilities, landing locations, places of
safety."

SAR routines and SAR planning should be proactively prepared by the responsible
RCC for efficient SAR operations in areas remote from SAR facilities.
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6.16.4

6.16.5

6.16.6

6.16.7

6.16.8

6.16.9

6.16.10

6.16.11

It is important that RCCs should be aware of the SAR resources available in regional
and neighbouring RCCs, and arrange regular exchange and update of such
information including details about SRUs (aircraft, vessels, land and specialized
units), airstrips, refuelling and other facilities.

If a passenger ship intends to operate in an area remote from SAR facilities, the RCC
responsible for that area should establish a relationship with the Company and any
other organizations involved in planning an emergency response in addition to
obtaining the basic SAR cooperation plan, to assist in case of an emergency. The
responsible RCC should also encourage the Company to provide information
regarding the ship's position and intentions while the ship is operating in the area.

All operators working in areas remote from SAR facilities should be encouraged to
advise the responsible RCC of the location(s) of their operations and their capabilities
to assist in case of an emergency.

RCCs in adjacent States should conduct SAREXs with each other with regard to areas
remote from SAR facilities. Such SAREXs need not be complex but simple dialogues
and coordination exercises to foster an understanding of how each RCC may help the
other, including operations across SRR boundaries or lines of delimitation. It is
important that information is exchanged between neighbouring States' RCCs about
SAR data formats and interpretation of such data, for example drift modeling outputs
and any other computer applications that may assist each other.

The RCC should support the ACO, OSC and other rescue personnel in assessing
risks, identifying hazards and response options, and other relevant factors of
importance when participating in SAR missions in areas remote from SAR facilities.

The SMC should take into consideration in SAR missions within areas remote from
SAR facilities the limitations of communications due to lack of infrastructure, weather
conditions, long distances and topography. Problems may occur in communications
between SAR units involved in conducting such a SAR mission need to be
considered. The SMC should also take into consideration every possible means of
communication between units through an ACO/OSC or Air Traffic Service Unit, etc.

The SMC should be aware of the need for communication between States, especially
if the SAR mission is conducted near a SRR boundary and/or the craft in distress is
of different nationality.

Factors to consider when establishing the SAR response plan for areas remote from
SAR facilities:

1. the number of people potentially at risk as the result of an incident in the
area;

2. the total recovery capacity of SAR facilities available to reach the scene of
the incident and recover those at risk within survival times;

3. the nature of the risk and whether containment strategies can mitigate its
effects to enable those at risk to survive until rescued;

4, the availability of SAR facilities and other resources which may be deployed
in order to contain the incident and assist those at risk until rescued;
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10.

11.

the distance (in time) between individual SAR facilities starting points and the
scene of the incident;

the terrain, weather and sea conditions;

any restrictions on SAR facility deployment and their ability to respond even
if theoretically within reach of the scene of the incident;

the survival time in the prevailing terrain and/or weather and sea conditions;

the capability of available SAR facilities to rescue those at risk in the
prevailing terrain and/or likely weather and sea conditions;

availability and quality of communications; and

the ability of tasked SAR facilities to provide mutual SAR response
assistance if an emergency occurs to a deployed SAR facility.

6.1617 Care of Survivors

6.16-17.1 After rescue, survivors may require hospital treatment. This must be provided as
quickly as possible. The SMC should consider having ambulance and hospital
facilities ready.

6.17.2

6.17.3

Where there are survivors with different medical needs, and in mass rescue

operations, a triage system should be used. Triage is the sorting and classification of
casualties to determine the order of priority for treatment and transportation. There
are many different triage systems already in use. For example, casualties are often
classified into four categories, as follows:

Priority I: Immediate care
Priority II: Delayed care
Priority IlI: Minor care
Priority IV: Deceased

Triage of casualties should include the use of casualty identification tags or cards to

aid especially in the sorting of the injured and their transportation to medical facilities.
Casualty identification tags should be standardized through priority numbering and
colour coding to make them suitable in multilingual situations. The following coding is

widely used:

Priority | / immediate: a RED tag or card, with Roman numeral |
Priority 11 / delayed: a YELLOW tag or card, with Roman numeral Il
Priority Il / minor: a GREEN tag or card, with Roman numeral IlI

Priority IV / deceased: a BLACK tag or card, with Roman numeral 1V
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6.17.4 Tags or cards should be usable under adverse weather conditions, and be water
resistant. Coloured light sticks or reflectors are also useful. A card can be used to
supply basic information about the casualty, if time permits: identification details,
injuries observed, treatment given, etc. If tags or cards are not available, prioritization
can be indicated by marking the appropriate Roman numeral on adhesive tape, the
casualty's clothing or exposed skin.

6.16.17.2.5 SAR personnel must ensure that, after rescue, survivors are not left alone,
particularly if injured or showing signs of hypothermia or of physical or mental
exhaustion.

Re-number subsequent paragraphs 6.16.3, 6.16.4, 6.16.5 and 6.16.6 accordingly
6.1#18 Debriefing of Survivors

6.1819 Handling of Deceased Persons

6.4920 Critical Incident Stress

Renumber section 6.20 as shown and correct last line as shown (Chapter 9 instead of 8):
6.2021 Termination of rescue

without delay. Chapter 89 provides guidance on conclusion of SAR operations.

Chapter 7 — Multiple Aircraft SAR Operations — General Guidance (Amendment related
to multiple aircraft operations)

7.1 Overview

7.1.1  The information in this chapter provides guidance for the management and conduct
of multiple aircraft SAR operations. Any of the described principles and procedures
might have to be modified by SMCs, ACOs and SRUSs, in order to deal with specific
situations. Further information on multiple aircraft SAR operations is available in
IAMSAR volume lllI, section 5.

7.1.2  Flight safety is a primary concern during any mission involving multiple SAR aircraft.
SAR aircraft should be able to operate effectively and only the aircraft necessary for
the mission should be involved.

SAR Plans

7.1.3  Whenever multiple aircraft are involved in a SAR operation, there are additional risks
to consider and operations should be coordinated. To overcome these risks, SAR
authorities should establish plans for multiple aircraft SAR operations. For reasons of
safety and the effectiveness of operations, it is important that common procedures
are used in SAR plans to ensure the safe flow of aircraft during these operations.
If possible, these plans should be harmonized between neighbouring SRRs (see also
IAMSAR Volume | Chapter 6).

7.1.4 SAR authorities are recommended to share their experiences of multiple aircraft SAR
operations with recommendations to improve SAR plans and documents.
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Number of SAR aircraft required

7.1.35

In any SAR operation, SMCs should consider the capabilities and the number of
aircraft required. Too few aircraft in an operation might prove fatal for persons in
distress, while too many can be difficult to organizeand, increase pilot workload and
the risk of collisions. Other factors that might affect the number of aircraft required
include the number of casualties, the carrying capacity of participating aircraft,
weather conditions on scene, the distance of persons in distress from rescue facilities,
the number of evacuation points, the speed at which an evacuation can take place,
the speed of participating aircraft, the availability of refuelling facilities, the duration of
an operation, aircrew fatigue and other operational factors. Where more aircraft than
needed are available some can be held in reserve.

Aircraft Capabilities

7.1.46

7.1.57

7.1.68

7.1.49

SMCs should consider how to match different aircraft capabilities to the
circumstances and tasks required. For instance, fixed-wing aircraft might be excellent
communications platforms and able to carry out searches and ACO duties, but are
not capable of rescue hoist operations. SAR helicopters are flexible in their
operations, but usually cannot fly as fast, as far, or as high as fixed-wing aircraft and
generally need to refuel more often. Remotely Piloted Aircraft (RPA) might have useful
reconnaissance and communications capabilities and be able to remain on scene for
long periods of time, but some RPA also have a limited radius of operations.
In general, for safety reasons, aircraft flown by aircrew and RPA should be kept well
apart unless the RPA operator and the aircrew are following agreed operating
parameters established in their common State regulations.

SAR plans for multiple aircraft operations should be designed to achieve the most
effective blend of aircraft and surface unit capabilities for the situations that are
anticipated. SAR plans should aim to achieve continuous and efficient use of aircraft
on scene when needed, while minimizing the situations in which aircraft are airborne
without a mission.

SMCs should consider the abilities of the crew and aircraft when planning and during
operations, so that no tasks are beyond their abilities.

Under some conditions, SAR aircraft might not be able to operate in accordance with
SAR plans. Alternative plans should be developed and agreed in advance by SMC
and pilots-in-command participating in the SAR-operation. Alternative courses of
action during the mission should also be agreed between them-by pilot-in-command
and the SMC.

Participation by ether supplementary aircraft with SAR capability

7.1.810 RCCs may have dedicated civil, military and/or other government SRU aircraft

available as part of their national SAR plans. In some situations, such as mass
evacuations from offshore drilling platforms, large scale incidents over land areas etc.,
supplementary aircraft with SAR capability belonging to other commercial companies
or ether organizations might be able to respond to incidents as part of existing
emergency plans. During SAR operations, it is essential that the activities of these
aircraft be coordinated with the overall SAR response in order to reduce the risk of
collisions and to make the overall operation safe and effective. SAR authorities and
SMCs should therefore make agreements also with these commercial companies and
other organizations describing how SAR operations should be coordinated, when both
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dedicated SAR and other aircraft are involved. SAR authorities and SMCs should alse
be aware of the SAR requirements—and capabilities of relevant companies and
organizations in their SRRs.

Refuelling Facilities

7.1.911 Use could be made of strategically located aircraft refuelling facilities that exist within

range of an incident. Examples of suitable facilities include airfields, helicopter
operating facilities, offshore drilling platforms and vessels that can refuel aircraft.
SMCs should also consider deploying mobile aircraft refuelling facilities closer to
distress locations to facilitate more effective SAR operations, including faster
turnaround times to return to distress locations, especially in helicopter operations.

Debriefing of SAR mission

7.1.2612 Whenever a multiple aircraft SAR operation has taken place, a debrief should be held

soon afterwards. The debrief should normally be conducted by the RCC in overall
charge of coordinating the SAR operation. The debrief should include all the relevant
units involved in the operation and record observations, lessons learned and
recommendations to improve future SAR plans and operations.

7.2 Area of SAR action

7.2.1  During multiple aircraft SAR operations, SAR aircraft involved should be able to
operate free from interference from other aircraft and operations. Additionally, aircraft
that are not involved in a SAR operation need to be informed of the SAR operation
and any temporary airspace reservation or flight restrictions. SAR authorities should
ensure that suitable, temporary areas are agreed in order to protect SAR operations,
unless suitable areas are already available.

Definition

7.2.2 The term "area of SAR action" is derived from ICAO procedures for air navigation

services (PANS-ATM). An area of SAR action is an area of defined dimensions that
is established, notified or agreed for the purposes of protecting aircraft during SAR
operations and within which SAR operations take place. There should be an
arrangement in place for SMCs to establish an "area of SAR action".

Establishing Areas of SAR Action

7.2.3

7.2.34

SAR authorities should make arrangements to establish temporary airspace
reservation, danger areas, restricted areas or other suitable categories of area
through appropriate State authorities. These areas should be agreed and put in place
as early as possible during a multiple aircraft SAR operation. The guidance for SAR
aircraft flying within areas of SAR action are described later in this section. For
situations in which areas cannot formally be established to protect SAR operations,
see paragraph 7.2.10.

The dimensions of the required area of SAR action depend on the circumstances and
can be different over land compared to maritime operations. In general, the horizontal
and vertical dimensions of an area of SAR action should be large enough to enable
safe operations for SRUs, taking into account the need for airborne SRUs to safely
manoeuvre throughout their mission profile. SAR plans might involve procedures in
which different altitude levels are assigned to different aircraft. This is an important
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consideration whenever any combination of fixed wing aircraft, helicopters and RPA
are operating in the same area. Factors to be taken into account when considering
the dimensions of areas of SAR action include the following:

(@) The required extent of SAR activities, including searching.

(b) The need for multiple aircraft to manoeuvre safely.

() The need to protect SAR aircraft from other types of operations.

(d) The impact that SAR activities might have on other, neighbouring activities.

SAR Operations within Controlled Airspace

7.2.45 If multiple aircraft SAR operations take place within controlled airspace, then either
the ATS should control SAR aircraft in accordance with normal ATS procedures or an
agreed portion of airspace should be temporarily handed over for coordination by an
ACO.+ The ATS unit involved may also be in a position to carry out some of the duties
of an ACO.

Entry-te Entering Areas of SAR Action

7.2.56 SAR aircraft intending to enter an area of SAR action should not enter the area until
the ACO relevant unit (RCC, ACO, OSC or responsible ATS unit) gives them
permission approval and provides them with sufficient information to safely join the
flow of SAR aircraft involved in the operation (see also paragraph 7.4.2). Aircraft
should call the-A€O relevant unit as early as possible before entering the area, in
order to allow time for information to be exchanged and in case they are required to
remain clear of it. As a general guide, aircraft should aim-te make contact getin-touch
with-an-ACO when at least ten minutes' flying time from the edge of an area of SAR
action and pass entry information using the format described in appendix T. In the
event that an area of SAR action has been established but-an without an ACO is-net
yet-available, SAR aircraft should receive information that they require primarily from
the coordinating RCC or OSC.

Leaving Areas of SAR Action

7.2.67 Aircraft leaving areas of SAR action should contact the relevant unit AGO before the
area boundary and before changing to another frequency. Aircraft leaving should use
the format described in appendix T.

Flights in Areas of SAR Action by Other Aircraft

7.2.48 Aircraft that are not involved in a SAR operation should normally not fly within areas
of SAR action. However, if such aircraft need to enter an area of SAR action, they
should do so only with the approval of a SMC, ACO, OSC or coordinating ATS unit
and are subject to the rules of the area or the relevant class of airspace. If a SMC or
coordinating ATS unit is giving approval, the ACO or OSC should first be consulted.
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Alerting Service for SAR Aircraft

7.2.9

SAR plans should consider providing alerting service for SAR aircraft operating in the
Area of SAR Action. Although this may normally be provided by the ATS unit
responsible, the provision of this supplementary service by OSCs or ACOs may assist
ATS to reduce their workload, reduce frequency congestion and maintain
communications in areas of poor ATS radio coverage. It should also be considered
for SAR aircraft operating in areas where no ATS is provided. OSCs or ACOs may
maintain SAR alerting watch using entry/exit and on-scene scheduled reports by SAR
aircraft.

When Areas of SAR Action cannot be Agreed or Used

7.2.10

7.3

It might not always be possible to formally agree or use an area of SAR action. In
such situations, SAR authorities, SMCs/OSCs, ACOs and SRUs should, in
cooperation with affected ATS units, agree suitable coordinates and dimensions
within which agreed SAR flying procedures should take place. Within these
coordinates and dimensions, even if no area of SAR action formally exists, procedures
for multiple aircraft operations should still be applied and flown by the aircraft involved,
provided that these can be carried out safely.

Aircraft coordinator (ACO)

Purpose of an ACO

7.3.1

The purpose of an ACO is to contribute to flight safety and to perform an efficient SAR
operation. The ACO should have a clear understanding of the aim of the SAR
operation. ACOs should be prepared and able to coordinate SAR aircraft tasked by
an SMC. Particular attention should be paid to aircraft that are likely to operate close
to each other.

ACO Qualifications and Training

7.3.2

ACOs fulfil a vital function during SAR operations and their duties can be complex
and require specialist knowledge. Therefore, ACOs need to have experience of
relevant operations and/or exercises and be specially prepared for their duties. In
order to ensure the best standard of SAR operations and safety, people likely to be
designated as ACOs should be specially trained to carry out this duty. Once trained,
SAR authorities should ensure that exercises take place to train ACOs and to practice
multiple aircraft operations. RCCs should be aware of trained ACOs in their SRRs
and establish procedures for tasking them whenever they might be needed for a SAR
mission.

Responsibility for Safety

7.3.3

The safety factors for aircraft involved in a SAR operation should first be assessed by
the SMC or the OSC in consultation with SAR aircraft pilots-in-command. Assessment
procedures should be used to assist decisions regarding safety of operations
including risk inputs such as number and performance of aircraft, capacity for aircraft
pilots to deconflict from other aircraft, accuracy of aircraft navigation capability,
manoeuvring requirements, wake turbulence, current and forecast weather, sea
conditions, terrain, time of day and other applicable risk factors (environmental,
aircraft, airspace, other air traffic and location).
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Information from ACOs to aircraft on scene is advisory, but should nevertheless
be followed as closely as practicable. If necessary to ensure flight safety, aireraft
pilots-in-command should take whatever measures they assess are needed. If they

decide to aireraftpilotsin—command deviate from advice passed by an ACO, or

observe any potential hazard to flight operations, then they should inform the ACO as
soon as possible. The final decision concerning the safety of an aircraft, its crew
and passengers rests with the pilots-in-command of the aircraft involved.
ACO Duties
7.3.4  Procedures, duties and tasks involving ACOs are described throughout this Section.
A list of normal duties for an ACO, also contained in IAMSAR Volume lll, can include
the following tasks:
(@) Contributing to flight safety:
— mMaintain a safe flow of aircraft
— eEnsure use of a common altimeter setting for all aircraft involved
— @aAdvise the SMC/OSC of on-scene weather implications

— dDetermine a direction for entering and leaving areas of SAR action

— dDetermine all points necessary for maintaining a safe flow of aircraft
within the area of SAR action

— {Filter Manage radio messages to and from SAR aircraft
— eEnsure frequencies are used in accordance with SMC directives
— €Coordinate with adjacent air traffic services (ATS) units

(b) Prioritizing and allocating tasks:

— eEnsure SAR aircraft are aware of the SMC/OSC overall plan and their
own tasks

— mMonitor and report search area coverage

— wWith appropriate SMC/OSC, identify emerging tasks and direct SAR
aircraft to meet them

(c) Coordinating aircraft operations:

— fRespond to changing factors on scene and supervise effectiveness of
operations

— eEnsure the continuity of aircraft operations in coordination with
SMC/OSC

— Monitor and keep SMC/OSC informed about the progress of tasks
assigned to SAR aircraft
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(d) Informing SAR aircraft (note also 7.3.3 Responsibility for safety):
— Assign tasks to aircraft
— Distribute relevant flight information
ot it . : i I h{a ;
— Provide information about relevant air activity and dangers on scene

— Provide information about search areas (if applicable) evacuation points
(if applicable) and refuelling facilities

— Provide operational information about the ongoing SAR-mission
— Provide relevant weather information

(e) Make periodic situation reports (SITREPS) of SAR aircraft operations to the
SMC and the OSC, as appropriate.

() Work closely with the OSC:
— aAssist in the execution of SMC directives
— mMaintain communications
— aAdvise on how the ACO can assist

(@) Coordinate aircraft refuelling.

Designating an ACO

7.3.5 Whenever two-ormeore multiple aircraft are taking part in a SAR operation and are
likely to operate close to each other, SAR authorities should consider designating a
person, unit or organization as an ACO.

7.3.6 An ACO is de5|gnated by a SMC and should carry out missions under a SMCs
direction. -Sh H
a%AR—meidenFmigh{—med—a—FespensﬂFem—we—eHneFe—a#eraﬁkACOs should be
notified of their mission as early as possible, in order to give them the maximum time
to prepare for their tasks.

7.3.7 There are many factors for SMCs to consider when designating an ACO, however,
some significant considerations are as follows:

@) Designating an ACO should be considered when twe-ermere multiple aircraft
are involved in a SAR mission.

(b) An ACO should be equipped with appropriate forms of communication for the
SAR mission, such as the appropriate radios for communicating with aircraft,
with-ATS units, with-SAR authorities and with SRUs on the surface. ACO
situational awareness can also be assisted by equipping with surveillance
capabilities such as ADS-B, AIS or other flight tracking capabilities.
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(c) An ACO should clearly understand the overall objective of the SAR operation
and relevant SMC plans.

(d) ACOs should be provided with sufficient information to carry out their mission
or have access to sufficient information.

(e) An ACO should know which authority to report to (normally a SMC) and
which other units are involved in a mission.

()] ACOs should be able to reach the required location in sufficient time for them
to prepare for and carry out their duties.

(@) A person or SAR unit designated as an ACO should have received
appropriate training beforehand in advance.

(h) An ACO should be familiar with the types of aircraft involved and their flying

operations.
() An ACO should be familiar with SAR operations involving multiple aircraft.
()] ACOs should ideally be familiar with the environment, normal procedures,

activities and air traffic systems in the areas of operation.

(k) The time that ACOs may be available to carry out their missions should be
considered. If an ACO is on board an aircraft, then aircraft endurance might
limit the amount of time for which that ACO can be available.

ACO Location

7.3.8 ACOs should ideally be as close to the scene of a SAR incident as practicable.
However, the choice of location of an ACO is flexible, and they should operate in locations
which best help them to carry out their duties, such as on a fixed-wing aircraft, a helicopter, a
ship, a fixed structure such as an oil rig, an ATS unit, a coordinating RCC or another
appropriate land unit.

ACO Workload

7.3.9 The workload of an ACO can be very high. SMCs should bear this factor in mind,
when they are considering the total number of SRUs that might be required for a SAR
operation. An aircraft or surface unit designated as an ACO might only be able to carry out the
ACO mission and no other task due to high workload.

Coordination with Adjacent Facilities

7.3.10 As much as possible, SMCs should aim to reduce an ACO's workload by coordinating
SAR activities taking place within an area of SAR action, with relevant ATS units, airfields and
other facilities. However, depending on the location and circumstances of an incident, ACOs
should also be prepared to carry out these duties.
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On-Scene Altimeter Setting

7.3.11 A common altimeter setting should be used by all aircraft within an area of SAR action.
This altimeter setting might be determined when the first SAR aircraft equipped with
aradio altimeter arrives on scene. Alternatively, the on-scene altimeter setting can be
determined by the ACO, in consultation with an ATS unit (when available), a SMC or
an OSC (when appropriate). The ACO should pass the information to all aircraft in the
area of SAR action.

Reporting On Scene Activity

7.3.12 The ACO should make regular reports of on scene activity to the SMC and aircraft
involved in the SAR operation. When possible, these reports should be made when
ACOs or aircraft are not busy with other operational tasks. The radio
communications procedures described in paragraph 7.4.2 can be used for this
purpose; however, other methods might also be appropriate. A general guide is for
ACOs to make reports every thirty minutes during a SAR operation or when anything
of significance occurs.

Information from SAR Aircraft to the ACO

7.3.13 In order to enhance situational awareness for ACOs and other SAR aircraft and to
assist with safety and the continuity of operations, participating aircraft should report as follows:

@ Entry report.

(b) Reaching assigned points.

(c) Leaving assigned points.

(d) Commencing operations (search, investigation during search, approach to

the surface/ship, missed approach difficulties, hoist, landing etc.).

(e) Completing operations, including information regarding results.
()] Leaving present altitude.

(9) Reaching new altitude.

(h) 30 minutes on scene endurance, expecting fuel at (location).
() 10 minutes to completing hoist operation.

() 10 minutes to completing search.

(k) Exit report.
Transfer of ACO tasks

7.3.145 During some SAR operations, particularly those lasting for long periods of time, it may
be necessary to transfer the tasks from one ACO to another. This might be due to
fatigue, factors affecting an ACO's location, such as the requirement for an ACO's
aircraft to refuel, or for other reasons.
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7.3.156

7.3.16%

7.3.17

Before accepting the task the new ACO should understand the details of the SAR
mission operation and the SMC's plans. The details required may include the aim of
the operation, the position of the missing object, number of persons in distress, other
units involved, and locations of participating aircraft, communications and any
limitations to the operation. When possible, basic pre-flight information should be
provided by a SMC in order to simplify the transfer to the new ACO. Examples of
information that might be of use to ACOs on scene can be found in are in appendixT3-

A new ACO will need enough time to obtain information, study it and then prepare to
accept the task from the previous ACO. Every SAR mission may be different, but as
a general guidance, a handover of information should begin approximately thirty
minutes before a new ACO formally takes over.

A change of ACO might also involve a change of ACO location. If this is the case then,
upon taking over, the new ACO should make a general communications broadcast
announcing the new information and, whenever possible, obtain acknowledgements
from all the participating aircraft. A new ACO should inform all participating aircraft
that a handover has taken place.

When to Conclude ACO Operations

7.3.18

A SMC is normally in charge of a SAR mission and determines which SRUs take part
in it. However, in practice, an ACO is often in the best position to advise the SMC,
when a SAR operation no longer requires an ACO. The decision to end ACO
operations should normally be made by the SMC that designated the ACO, after
consulting with relevant organizations and units.

Checklists and Guides

7.3.19

ACOs and SAR aircraft are recommended to use checklists or guides containing
relevant information. Units who are likely to be designated as ACOs or take part as
airborne SRUs in the event of a multiple aircraft SAR operation, should always have
ACO checklists or guides available whenever they are on duty. Relevant information
for ACOs and SAR aircraft should include procedures for planning, joining and exiting
an area of SAR action, making position reports, holding, conducting searches and
information about different aircraft types. Guides-and-eChecklists and guides suitable
for ACOs are contained in appendix T.

Reference Information for Air Crew

7.3.20

SAR authorities should ensure that all air crew likely to become involved in multiple
aircraft SAR operations are aware of the procedures. To help with this process, air
crew should routinely operate and fly with reference information, including IAMSAR
Volume lll, in case they are required to take part in an operation at short notice.
Additionally, an operational summary shert—refererce—list known as the "Pilot
Information File" (PIF) contains useful in-flight information usefulfor—allaircraft

invelved-in-multiple-aireraft-operations and is illustrated in appendix T-6 and also in
IAMSAR Volume III.
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7.4 Communications
ACO Call sign

7.4.1 Large scale SAR operations can involve units from different organizations or SRRs,
which might not routinely work together. In order to make the identity of an ACO clear
to all participating units, the standard call sign: "Air Coordinator" should be used by
all ACOs.

Radio Voice Communications
7.4.2  There should be agreed, common, on scene procedures for the following:

(@) On Scene Coordination Frequency. An agreed coordination frequency for
radio voice communications should be used within an area of SAR action.
SMCs should consider designating a dedicated SAR frequency for aircraft
operations, noting 123.1 MHz has been reserved internationally for this
purpose. Fhisfrequeney The frequency selected should be one which all
aircraft can access, together with the ACO. The SAR frequency in use should
be included in any NOTAM or other advice to other airspace users as part of
the notification about the Area of SAR Action. Information that should be
passed between an ACO and SAR aircraft is listed in appendix T.

(b) Alternative Frequencies. Alternative frequencies should also be nominated
by an ACO if the agreed coordination frequency is likely to become too busy
or unusable.

(c) Capabilities. Care should be taken to ensure that aircraft and surface units
involved in an operation are capable of complying with the communications
procedures.

(d) Communications with an OSC. Consideration should be given to enabling
communications between an ACO and an OSC. However, it should not
normally be necessary for SAR aircraft other than an ACO to communicate
directly with the OSC.

(e) Radio Communications Failure Procedures. All SAR plans for multiple
aircraft SAR operations should include procedures for use when radio
communications fail. A failure of radio communications might affect aircraft,
SRUs or persons in distress individually, or might involve a compromise of
radio systems affecting several participants. The systems affected might
include radio voice communications or radio systems designed to indicate
the positions of aircraft, vessels or people, including transponders and other
devices. In general, the following principles should apply to most situations
in which radio communications fail:

— A-bBackup means of radio voice communication should be determined
and then nominated by an ACO, along with the normal communications
plan.

— The backup radio voice communications might include alternative
frequencies, alternative radio communications systems or both. In the
event of a radio communications failure, with no alternative airborne
communications available, aircraft should normally continue with their
planned timings, events and flight path, still transmitting all position and
altitude reports, until they are clear of the immediate on scene area.

I\CIRC\MSC\01\MSC.1-CIRC.1594.docx



MSC.1/Circ.1594
Annex, page 97

7.4.3

7.4.4

— If an aircraft has not been given a plan when a radio communications
failure occurs, then it should avoid the on scene area, departing by an
appropriate route and heights.

— Once clear of the on scene area, aircraft should consider moving near
or landing at a suitable facility in order to establish communications by
alternative methods.

If radio voice communications cannot be restored, then alternative procedures could
be considered such as increasing the distances between aircraft using time. If not
already included in SAR plans, then all participating airborne SRUs might have to be
assembled together in order for this procedure to be briefed and understood. In most
cases, this would result in considerable delays to a SAR operation.

A diagram illustrating a basic example of communications during multiple aircraft SAR
operations, involving an ACO is described in appendix T-2.

Long Range Radio Communications

7.4.5

Communications systems designed for long range SAR operations can be different
from the types of communications used at shorter ranges. Types of radio equipment
that relies on direct "line of sight" between a transmitter and receiver may not be
suitable for long range communications between SMCs and SRUs. Seme-Long range
communications methods include the following:

(a) High Frequency radio systems.
(b) Satellite communications systems.
(c) Position tracking systems, including those that enable two-way

communications.

(d) The use of high flying aircraft to relay VHF radio communications to and from
lower flying SAR aircraft.

(e) Relay of information to and from SAR aircraft through ATS units.

() Relay of information by ships at sea able to communicate with SAR aircraft
on marine band VHF frequencies, whilst a shore based RCC uses satellite,
MF or HF communications to communicate with the relaying ship(s).

()] Relay of information by any surface units able to communicate with both
SRUs and SMCs.

SAR Aircraft Surveillance Equipment

7.4.6

To assist SAR aircraft pilots with situational awareness of other aircraft and vessels
in the Area of SAR Action, the use of SAR aircraft fitted with surveillance equipment
such as Traffic Collision Avoidance System (TCAS), ADS-B and AIS should be
considered. All aircraft operating within and adjacent to an area of SAR action should
operate with the transponder on.
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7.5

7.5.1

Search mission

The most likely situations in which multiple aircraft might be involved in searches is
when large areas need to be searched in which the confidence of the datum position
is low. The procedures described below generally assume that visual search
techniques are used. However, other technical devices and/or techniques might also
be required or SAR aircraft might only be able to locate persons in distress by homing
onto transmissions from emergency distress beacons, transponders or other devices.
In these situations the use of multiple SAR aircraft should be considered carefully in
conjunction with risk assessment procedures to ensure flight safety including assisting
pilots-in-command with their management of deconfliction from other aircraft.

Safety and Search Effectiveness

7.5.42

7.5.23

ACO—and-SAR-aircraft should—use-pProcedures that ensure flight safety, without

making the search ineffective, should be used. Aircraft should be given sufficient
operational freedom to carry out their searches effectively, but should conform to
safety procedures provided briefed by the RCC, ACO, OSC or ATS.

Methods used to safely keep aircraft apart will depend on the on scene conditions.
Beginning with good weather conditions and progressing to poor conditions, methods
for keeping aircraft apart to enhance flight safety are ean-be as follows:

@ Visual Methods.
(b) Flow Methods.
(c) Coordination Zones.

(d) No Fly Zones.

Visual Methods

7.5.34

Visual methods involve the ACO allocatirgon of aircraft to search areas and aircraft
avoiding each other visually. Visual methods may be the only measure necessary
when weather conditions on scene are good. When using visual methods, the RCC,
ACO or OSC can allow aircraft more freedom of action compared to other, more
restrictive, methods. However, this freedom will not relieve the need to operate with
due regard to other flight information and reporting requirements as outlined earlier in
thls schona#emﬂ—epAGQs#rem—e&he#d%es—eu#med—eaﬂ%m—ﬁ%—seeﬂen#e#

Flow Methods

7.5.45

Flow methods can be used to assist keeping SAR aircraft apart in slightly poorer
conditions, by ensuring that they fly the same search patterns (commence search
point CSP/line-of-advance direction of creep, etc.) but in relative to adjacent search
areas. The first aircraft on scene should be allocated the search area furthest away
from the line-ef-advance direction of creep. This method generally enables aircraft to
execute effective searches of areas with a minimum of radio communication. Aircraft
can also be kept apart by using time. This method could be used if aircraft arrive on-
scene at considerably different times, for example as a result of departing from
different base locations. All aircraft should still be very well informed of each other to
avoid any conflicts, particularly for small track spacings and with high performance
aircraft turning circles at high speeds before rejoining search legs.

I\CIRC\MSC\01\MSC.1-CIRC.1594.docx



MSC.1/Circ.1594
Annex, page 99

7.5.56

Direction of creep

CSP CSP CSP CSP

Fhe-ACO-may-orders Specific different search altitudes may be assigned for SRUSs,
to allow an extra margin of safety when aircraft operate in close proximity to each

other. However in thIS S|tuat|on the—AGQ—sheu#d—be—awa#e—that—any—hmﬁ—te—the
i the

effectlveness of the search may be compromlsed IheAGQ—sheuJeL&Is&expeet An
additional consideration is that aircraft may need to deviate from their assigned
altitude if they need to investigate objects on the surface or drop SAR supplies. ASOs
sheuld-ensure-that-a All aircraft should use the same reference for altitude.

Direction of creen -
-

[ iy L]

CSP Higher CSP Lower CSP Higher CSP Lower

Coordination Zones

7.5.67

7.5.48

Coordination zones are border areas established by—-ar—ACO between adjacent
search areas, which SAR aircraft can only enter under specific conditions.
Coordination zones enable aircraft to have operational flexibility within their allocated
search areas and ensure a level of safety between them.

The dimensions of a coordination zone depend on the on-scene conditions and the
size of a search area. As a general guide, a coordination zone might be 2 nautical
miles across, but this size may be increased or decreased if needed. Allowance for
aircraft turns at the end of search legs needs to be considered especially for high
speed aircraft. Before entering a coordination zone, aircraft sharing the zone should
communicate with each in order to safely coordinate the entry. The ACO, OSC or
RCC should ensure that the aircraft have a clear understanding of their mutual
operating areas. The aircraft should call again when leaving the zone.

2 NM 2 NM 2 HNM

No Fly Zones

7.5.89

If on scene conditions are sufficiently difficult, no fly zones can be used in which flight
is not permitted while searching is taking place in adjacent areas. The dimensions of
no fly zones can be similar to coordination zones. Whenever no fly zones are used,
the ACO should coordinate with the SMC and OSC to ensure that the no fly zones
are searched appropriately during the SAR wission operation.
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Investigation of Sightings
7.5.10 Sightings of potential search objects in the search area may require investigation by

SAR helicopters and/or fixed wing aircraft. This may involve the rescue of survivors,

recovery of bodies or retrieval of debris or other objects. Procedures within an area of

SAR action will also need to allow for all participating aircraft to safely manoeuver

during these operations.

7.6 Evacuation missions

Safety Flow Procedures

7.6.1 The main aim of on scene procedures for multiple SAR aircraft eperations should be
safety. In general, there are two methods that can be used to ensure a safe flow of

SAR multiple aircraft, which are as follows:

@) Horizontal Spacing. Horizontal spacing of aircraft operating visually should
be the basic method used by SAR authorities and ACOs. It can be achieved
by establishing coordinated specific routes to be flown by SAR aircraft to,
from and within the area of SAR action.

The minimum components should include:

- Adirection for entering and leaving the area of SAR action.

- Entry and Exit points.

- Adequate horizontal spacing between individual search areas.
- Same alignment of search legs and direction of creep.

- Timed entry and exit from individual search areas.

(b) Vertical Spacing. Fer—situations—in—which—keeping—aircraft—apart

spacing of aircraft can be used in combination with horizontal spacing for
aircraft operating visually but is a key consideration for safety during poor
weather conditions when more segregated operations are likely to be
required.
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7.6.2

7.6.3

7.6.4

(c) In general, altitudes for RPAs should be kept apart from altitudes allocated
for other SAR aircraft.

ldeally-the-most-e-An effective method to ensure a safe flow of aircraft is by using a
combination of both horizontal and vertical spacing. The best way to achieve this is
through planning by an the ACO, OSC or RCC and a clear understanding of
procedures by all of the units and authorities involved.

The procedures used by SAR aircraft within an area of SAR action should be
determined by the ACO in consultation with the SMC/OSC and pilots-in-command of
the SAR aircraft. The use of assigned flight paths, coordinated timings and designated
entry and exit procedures will help to ensure a safe flow of SAR aircraft. These can
be determined by using bearings and distances from features such as the casualty
location, or described using coordinates such as Latitude and Longitude. An effective
way to organize multiple SAR aircraft engaged in an evacuation operation is to use
procedures based on a central reference position (for example a vessel in distress).

Aircraft evacuation and rescue missions will generally involve helicopters, however
fixed-wing aircraft may also be involved in supporting these operations, for example
during SAR supply dropping operations. Procedures within an Area of SAR Action
should provide for these types of operations including allowance for safe manoeuvring
during drop patterns.

Aircraft Approach and Departure Flight Paths

7.6.35 Approach and departure flight paths are usually influenced by the prevailing wind

7.6.6

direction; factors which might also have to be taken into account are:

(a) Fumes directly downwind from burning structures may be unsafe — the
direction of approach for aircraft might have to be off-set from the wind
direction.

(b) Geographic features or the design of the casualty location might compel

aircraft to approach only from specific directions. Structures such as cranes,
towers or vertical obstructions in line with the wind direction, might be
dangerous as physical obstacles or due to mechanical turbulence created
downwind.

(c) ACOs and SAR aircraft should be aware informed of all surface vessels,
installations or other obstructions in the approach and departure sectors and
plan to avoid them.

(d) Approach Fallback Procedures — (see 7.6.8).

Additional Considerations for ACOs. The ACO should work together with the SMC,
OSC and SAR aircraft pilots to minimize the periods with no aircraft at the location of
persons in distress. This process needs to be managed carefully in order to ensure
that all participating aircraft are aware of each other and safety and deconfliction is
assured.
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Instrument Based Procedures

7.6.7

7.6.8

7.6.9

7.7

7.7.1

When weather conditions are so poor that flying operations cannot effectively be
carried out according to visual procedures and the procedures described earlier in
this chapter, then it might be possible for an aircraft to operate under instrument based
procedures in an effort to establish visual conditions in the area of SAR action. Unless
published procedures already exist to and from the vessel or platform in distress (such
as an offshore energy installation) then the use of instrument based procedures during
a multiple aircraft SAR operation may not be feasible and in order to provide
appropriate safety margins for aircraft involved. A segregated operation may be
required where only one aircraft can follow instrument based procedures below a
certain level in the area of SAR action at a time. Unless operations are carried out in
controlled airspace under the full control of an ATS unit, aircraft pilots-in-command
are responsible for avoiding other air traffic and surface obstructions in accordance
with established regulations of their State for operations in Instrument conditions and
transitioning to visual conditions.

Approach Fallback Procedures. If on scene conditions in an area of SAR action
prevent a SAR aircraft from successfully completing an approach to the distress
location, then an Approach Fallback Procedure should be flown in order to safely
rejoin the flow or depart from the area. Approach Fallback Procedures must be briefed
to all SAR aircraft by an ACO. The on-scene workload of ACOs can be reduced if
suitable procedures are described in SAR plans in advance.

If aircraft are required to hold adjacent to the distress location in non-visual conditions
whilst another aircraft is operating on scene, then vertical spacing should be used for
safety purposes. Additional vertical spacing may be required where turbulence
impacts aircraft ability to safely hold an altitude.

Long range operations

Long range is any distance that significantly limits or compromises the ability of SAR
aircraft to operate on scene effectively and safely.

Long Range Procedures

7.7.2

7.7.3

When flying long distances, SAR aircraft should attempt to reduce fuel consumption
while in transit, to provide for more additional time on scene. It might be necessary for
SAR aircraft to fly as directly as possible to and from an incident, with the result that
multiple aircraft SAR procedures have to be modified and rely on basic safety
arrangements. These arrangements could include separate arrival times on scene
and basic inbound and outbound height differences in order to keep aircraft safely
apart. Additional considerations for long range SAR communications are described in
paragraph 7.4.5.

The risks to SRUs during long range SAR operations should be considered carefully
before long range SAR operations take place, including the following:

(a) Overall urgency to save life.

(b) Range Distance offshore or from suitable aerodrome or helicopter landing
site.

(c) Nature of the mission.
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(d) Performance characteristics and technical limitations of aircraft taking part in
the mission.

(e) Communications.

(f) Availability and effectiveness of flight following equipment: satellite tracking;

ATS radar picture, etc.

(9) Likelihood of locating the relevant person in distress, vessels or platforms.
(h) The risk to SRUs in the event of an accident.

() Current and forecast weather conditions en route and on scene.

()] Sea state/swell.

(K) Fhe Available daylight and amount of darkness on scene (at night).

() Size, shape and characteristics of the casualty vessel, platform or location.
(m) Location of persons in distress on a vessel (e.g. should they be moved to a

suitable position for rescue hoist operations).
(n) The proximity of refuelling facilities to the persons in distress.

(0) The availability of diversions or locations for temporary landing (e.g. offshore
energy installations, etc.).

(p) Aircrew capabilities or skill levels.

(@) Aircrew fatigue.

Bringing a Casualty Vessel Within Range

7.7.4

7.8

7.8.1

If the casualty is on a moving vessel, SMCs should consider the possibility of directing
requesting it to move to a point within the effective range of SAR aircraft or other forms
of assistance. Alternatively, it might be possible for SAR aircraft to refuel at locations
that effectively bring a casualty within their maximum radius for SAR operations.
It could also be effective for SMCs to use both of these options at the same time.

Effects of the environment and weather

Factors such as the type of environment and weather can significantly affect the
conduct of multiple aircraft SAR operations. It is important that SAR authorities
establish plans that contain procedures for all of the weather conditions likely to be
encountered. As a general principle, it is usually better to plan for poor conditions and
to then modify procedures if better conditions permit. As weather and environmental
conditions become worse, the risks for both the persons in distress and rescuers
increase and the speed at which SAR operations can take place becomes slower.
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7.8.2

7.8.3

Some weather conditions might prevent certain types of SRU from operating, while
other types of SRU can still continue. For example, conditions such as very poor
visibility at sea might limit or prevent airborne SRUs operations, but might not prevent
surface rescue craft from operating. Heavy seas might make ship to ship transfers of
persons in distress unacceptably dangerous, while helicopter hoist operations can
continue. Poor weather conditions at airfields, places of safety, along coastlines or
along an intended route can affect SRUs and prevent them from departing for, or
fulfilling their SAR missions.

In extreme situations the risks to SRUs and persons in distress of attempting a SAR
operation might be sufficiently high that operations cannot take place at all, until
conditions improve. There are many factors that can affect multiple aircraft SAR
operations; several of the more common ones are outlined below.

(a) Wind Direction — General. Wind direction can have a strong influence on
search patterns flown by aircraft and the directions of approach and
departure by aircraft to persons in distress. Generally, approaches and
departures by aircraft are flown into wind. Geographic features,
characteristics of the casualty vessel or structure, might mean that approach
and departure directions have to be modified. Additionally, if the location of
persons in distress is on a burning structure, then smoke and fumes may be
dangerous—A and airborne SRUs should avoid flying directly downwind of
the source. The wind direction might have a significant influence on a SAR
operation and multiple aircraft SAR procedures should be designed with this
principle in mind.

(b) Strong Winds — Maritime Operations. Strong winds can present significant
difficulties for aircraft, whether operating on their own or together with other
aircraft. During maritime operations, rescue attempts from surface vessels
with large amounts of movement (heaving and rolling) due to heavy seas can
be extremely dangerous. Strong winds and high sea states can affect even
the largest vessels, sufficiently to prevent helicopters from landing on
helicopter decks. Strong winds can also make rescue hoist operations
extremely difficult. Air turbulence downwind of large vertical structures such
as offshore platforms, wind farms or the superstructures of large vessels and
large topographical features with high elevations such as islands / rock
features can be dangerous for aircraft operations.

(c) Strong Winds — Moisture and Atmosphere. Strong winds can significantly
affect transit times for aircraft and might limit the ranges at which they can
operate. Moisture from the sea can be stirred up into the atmosphere at
least 1000 ft above sea level. This moisture can decrease visibility and in
very cold conditions can cause ice to build up on aircraft structures. Moisture
that has a high salt content can also reduce aircraft engine performance
enough to limit the amount of people and cargo that can be carried and make
aircraft operations unsafe.

(d) Strong Winds — Over Land Operations. Strong winds over land can result in
turbulence in the air that is dangerous for aircraft. Turbulence can be
particularly severe in mountainous areas, near cliffs and for significant
distances downwind of hills and mountains. In very strong winds, horizontal
visibility is usually reduced; this is most noticeable both in and downwind of
dry, dusty regions such as deserts. A similar, but usually more local affect
can take place in snow-covered regions. Multiple aircraft SAR operations can
be significantly affected by such events and may not be able to take place at
all until conditions improve.
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(e) Low Cloud and Poor Visibility. Low cloud can reduce visibility and restrict the
amount of altitude in which SAR aircraft can manoeuvre. Low cloud and poor
visibility also reduce the effectiveness of SAR operations or even prevent
them altogether.

()] Adjusting SAR Plans. Some SAR authorities have plans for multiple aircraft
operations that enable them to operate in conditions of poor visibility,
sometimes relying on ATS units and good levels of training. During maritime
operations, some aircraft are themselves capable of finding and flying to
vessels in conditions of very poor visibility. This procedure may only be
possible if carried out by aircraft and aircrew capable of this type of flying.
At the very least, poor visibility will significantly slow down the speed at which
multiple aircraft operations can be conducted, compared with operations in
good weather. In many situations, low cloud and poor visibility may prevent
multiple-aireraft SAR these operations from taking place at all, until conditions
improve.

()] Darkness. During darkness distances are more difficult to visually assess
than during daylight and aircraft often need to maintain greater horizontal
and vertical spacing from each other.

Night Vision Devices

7.8.4

7.8.5

7.8.6

Night vision devices are often being worn by SAR aircrew, as they can compensate
for the effects of darkness. When used appropriately, night vision devices significantly
improve safety and effectiveness over land as well as in coastal and maritime
operations.

Although using night vision devices can improve rultiple aircraft SAR operations,
these devices can be affected by the weather conditions at night in a similar way that
visual flying can be affected by day. Night vision devices also need at least a small
amount of light in order to work adequately.

The amount-of-darkness visual conditions at night is are affected by many factors,
including the amount of moonlight, cloud and lighting made by human activity, such
as structures and buildings. All authorities and units involved in SAR operations in
which night vision devices are used should be aware of the effect that weather and
light conditions can have on their performance. In very dark conditions, such as when
there is no moon at all and significant clouds, night vision devices may be of little use
during a SAR operation.

Effect of Artificial Lighting on Night Vision Devices

7.8.7

Night Vision systems can be adversely affected by powerful sources of artificial
lighting, such as searchlights and pyrotechnic flares used by SRUs. These light
sources should not be used without prior warning or agreement with SAR aircraft on
scene.
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Chapter 8 — (Amendment related to MRO)

[..]
8.1.1

SAR services may be required to perform operations other than search and rescue,
which, if not carried out, could result in a SAR incident, such as:

- assisting a ship or aircraft which is in a serious situation and in danger of
becoming a casualty, thereby endangering persons on board;

- broadcasting of maritime safety information (MSI);

- alerting appropriate authorities of unlawful acts being committed against an
aircraft or ship; and

- assisting after the ship or aircraft has been abandoned, to minimize future
hazards.

MSC.1/Circ.1183 contains guidance on the provision of external support as an aid to
incident containment.

Chapter 9 — Conclusion of SAR operations

[.]

9.6.1

9.6.2

9.6.3

- Amend paragraph/section 9.6.1 as follows:

Constant improvement in the performance of the SAR system should be a clearly
stated goal of SAR managers. One method to encourage performance improvement
is to set up goals whose degree of attainment can be measured by key performance
data. This data should be collected, analysed, and published on a routine basis so
that individuals can see how the system as a whole is doing, and how their
performance is contributing to the achievement of the established goals. Where-the

Performance management is the framework of processes and procedures used to
ensure that an organization or unit can fulfil its objectives. Traditionally, organizational
effectiveness was based on narrow performance measurement systems.
Performance management should be considered as a holistic and continuous process
which enlists the human dimension to set organizational direction, monitoring and
measuring performance and taking corrective action as required.

The Balanced Scorecard approach to performance management assists managers
to look at the business from different perspectives and take into account their linkages.
The following four perspectives form the basis of a Balanced Scorecard approach of
key indicators which identify which processes and activities are most important for
fulfilling the organization's or unit's mission.
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Manager and Staff Learning and Growth Perspective

SAR Requirements Measures

New entrants Entry qualifications

Theoretical and practical skills
training, updating in SAR subjects
Professional Workforce On the job training

Formal Training

Qualification & Certification
Refresher training

Exercises

Case reviews

Quality management basics
Engaged Workforce Engagement index

Participation Management and staff
Performance Appraisal and
Development system

Internal Communications
Management Manager competency framework

Priorities to support organizational change and innovation

Internal Business Processes Perspective

SAR Requirements Measures

SAR System ICAO ANNEX 12

SAR Goals & Objectives See para 5.2.3 IAMSAR Vol |
Enhanced  management Focus on quality assurance, see
processes para 6.1.4 IAMSAR Vol |

(i.e. per cent of processes that
enable continuous improvement
assessed i.e. a quality assurance
system)

SAR Programme Statistics Response times and appropriate
response, See also para 5.6.2
IAMSAR Vol |, Data requirements*

Internal & External Audit Systems
Safety Oversight

Priorities for business processes

* Where the SAR case-load is high, some States have established computer databases to
aid this analysis. Where the SAR caseload is lower, routine reports from the SMCs to the
SCs or other SAR managers can be used for monitoring system performance and
highlighting areas where improvement is possible through changes in policies,
procedures, or resource allocation.
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Customer Perspective

SAR Requirements Measures

Enhanced customer Customer engagement, forum for

management processes engaging with the end user or
potential end user of the SAR
services

Creating value for the customer

Stakeholder Perspective

SAR Requirements Measures

Enhanced management Engagement and feedback with

processes rescue units on incidents and
exchange of information

Efficiency, effectiveness and value for money

In addition to the four perspectives outlined above, SAR managers should regularly
review their performance management system and reviews should be inclusive of staff.
SAR managers are also encouraged to develop and implement a training programme for
all staff on performance management and quality assurance systems.

Correction and new paragraphs for section 9.7

9.7.2

9.7.3

9.7.4

The discussion on case review in paragraph 89.3.2 provides topics that typically
may be examined during a case study.

To get a balanced view, SAR case studies should be done by more than one
person; the case study team should include recognized experts in those aspects
of the case being reviewed. To achieve maximum effectiveness, case studies
should not assign blame, but rather should make constructive suggestions for
change where analysis shows that such change will improve future performance.

When carrying out a case study, it is suggested that the following four
components of crisis management are analysed:

e Report and alarm.

e Scale up and scale down.

e Leadership and coordination.
¢ Information management.

In carrying out a case study, guidelines for the evaluation should be drawn up
beforehand. The guidelines should specify when to review a SAR incident, which
areas should be paid attention to, what standards it should be measured against,
who has to carry out the evaluation and what has to happen with conclusions or
findings. An example of an evaluation format can be found in appendix H-9
"Guideline for Case Study Evaluation — Example of an Incident Evaluation
Form".
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9.7.5 In addition to SAR cases, accidents, exercises and drills should be carefully
assessed and potential improvements to the SAR system identified. Lessons
identified in such cases, and other information of use to the SAR community,
should be shared as appropriate at local, national, regional and/or international
level. States should consider whether to make formal reports to IMO and/or
ICAO. The International Maritime Rescue Federation also provides an
information-sharing platform: see Volume | Appendix D "Information sources".
See also "Incident debriefings”, below.

[..]
993 [..]

(e) SAR operation report. This method of debriefing would be required after a
significant SAR incident and/or when issues identified in the operation need
to be addressed. The report would be prepared by the responsible authority
in line with the process described in section 89.7. [...]
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Appendix C

Mass rescue operations: exercises, industry roles and incident management

MRO EXEICISES  ..nieiti et [page no.]
MRO IndUStry roles o [page no.]
MRO incident management ... [page no.]
MRO communications in a maritime incident ~ ............. [page no.]

MRO exercises

Since opportunities to handle actual incidents involving mass rescues are rare and challenging,

exerusmg MRO plans are-is partlcularly |mportant Massevaeua&em&nd—reseu&epe#aﬁens

ra%heHhan—phy&eaHy—e*e#e&ng—en—see%—eﬁeﬁs—MRO exercises prowde opportunltles to
improve MRO preparedness by:

- validating plans, policies, doctrine, procedures and the ability to conduct
contingency operations;

- building, clarifying, and strengthening relationships with partners and
stakeholders prior to an actual MRO incident;

- assessing preparedness/readiness with an emphasis on identifying shortfalls and
closing gaps;

- refining plans, identifying available resources and capabilities, conducting
training, and evaluating training plans; and

- providing familiarization and on-the-job training for players in their roles and
responsibilities for conducting contingency operations.

Full-scale live MRO exercises are difficult and costly to arrange, requiring hundreds of people
to be rescued and multiple SAR facilities. MRO exercise objectives need not be addressed in
a single large exercise, but may be satisfied in part by reutine-incorporation into multiple drills,

tabletop exercises, command post exercises, etc. seme-intended-mainly-to-test-othersystems:
However, reallstlc drllls are still necessary and—ees%ly—and—ever—l—@@@—velan&eer—sz

MRO exercises should ideally achieve the following objectives:
- test:
- RCC procedures and processes,
- SAR coordination and communications procedures,
- communications planning and management,
- information coordination and management,

- search planning and search area coverage, and
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- use of systems, equipment and SAR techniques;
- account for:
- erew-anhd-passengerlists all involved in the operation,
- rescued passengers and crew until they can return to their homes,
- all persons associated with the rescue and aftermath operations, and

- lifebeats survival craft, including empty boats or rafts;-and

eﬁ ;ee_ll'e'lse;s shoula-take-aceount-of -high-freeboardissuesfortikely feseue

- identify and task available resources:
- use of Amver or other ship reporting systems,

- other potential resources ashore and afloat, including military and other
government resources,

- resources from local agencies (medical personnel, hospital facilities, fire
department, general community, transportation resources, etc.),

- on-board support resources, and

- national and regional military-and-ether resources;

- evaluate notification processes, resource availability, timeliness of initial
response, real-time elements, conference capabilities and overall coordination;

- ensure all agency roles are specified, understood and properly followed;

- test capabilities of potential OSCs and ability to transfer OSC duties;

- test capabilities of potential ACOs and ability to transfer ACO duties;
—evaluate span-of controk:

- evacuate a ship or aircraft;

- coordinate search and rescue activities and achieve information exchanges:

- communications (RCC/RCC, Government/industry, RCC/OSC/ACO,
on-scene, shore/ ship, ground/air, ship/air, SAR facility/survival craft, etc.),

- information for all concerned (identify, merge, purge, retrieve and transfer to
the right place in the right form at the right time),

- new communication and information management technologies, and

- media and next of kin;
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- test all communication links that may be needed for notification, coordination and
support;

- test capabilities and techniques for retrieving people into SAR facilities, taking
into account high freeboard issues etc.;

- safely transfer and care for passengers survivors (evacuation, in survival craft,
rescue, medical, protection from environment, post-rescue transfers, etc.);

- provide food, water, lifejackets and other protective clothing to survivors;
- conduct medical triage and provide first aid;
- identify place(s) of safety and test landing and transfer procedures;
hin! : . ;
- exercise coordination with-ecalrespense between all responding agencies;
- test mass rescue plans of:

- SAR services,

- operating company (ireluding-aireraft-and-ship-plans airline, ship operator,

etc.),

- any other relevant emergency response organizations, e.g. disaster
response, military, fire-fighting and medical, and

- transportation and accommodation companies;

- assess how effectively earlierlessons learned previously identified have been
accounted for in updated plans and how well these lessons were disseminated
shared;

- exercise salvage and pollution abatement capabilities;

- carry out emergency relocation of the disabled craft; and

- exercise external affairs, such as international and public relations taking into
account:

necessary participants involved,
- joint information centres established quickly and properly staffed,

- press briefings handled effectively, e.g. consistent information from different
sources,

- notification of the next of kin and family briefings,

- staff and equipment capacity to handle incoming requests for information,
and
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- rescued persons tracked, kept informed, and-needs monitored, and reunited
with belongings.

The following steps are normally carried out during exercise planning:

agree on the exercise scenario, goals and extent;

assemble a multi-disciplinary planning team and agree on objectives for each
aspect of the exercise;

develop the main events and associated timetables;

confirm availability of agencies to be involved, including any media
representatives or volunteers;

confirm availability of transportation, buildings, equipment, aircraft, ships or other
needed resources;

test all communications that will be used, including tests of radio and mobile
phones at or near the locations where they will be used;

identify and brief all participants and people who will facilitate the exercise, and
ensure that facilitators have good independent communications with person who
will be controlling the exercise;

ensure that everyone involved knows what to do if an actual emergency should
arise during the exercise;

if observers are invited, arrange for their safety and keep them informed about
the exercise progress;

for longer exercises, arrange for food and toilet facilities;

use "exercise in progress", signs, advance natifications and other means to help
ensure that persons not involved in the exercise do not become alarmed,;

schedule times and places for debriefs;

agree and prepare conclusions and recommendations with the entity responsible
for handling each recommendation along with the due date for any actions;

prepare a clear and concise report and distribute it as appropriate to the
participating organizations and more widely, as agreed; and

consider the outcome of this exercise in planning future exercises and operations.

MRO industry roles

[As only two minor changes are proposed for this section, only the two paragraphs concerned
are included here.]

SAR authorities should coordinate MRO plans with companies that operate aircraft and ships
designed to carry large numbers of persons. Such companies should share in preparations to
minimize the chances that MROs will be needed, and to ensure success if they are. This
section provides guidance on industry roles, and discusses how companies could arrange for
use of company field teams and emergency response centres as possible means of carrying
out their MRO responsibilities.
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[...]
There are other steps the transportation industry could be urged to undertake to improve
preparedness for MROs. The following are some examples:

- carry SAR plans on board aircraft or ships;

- provide water and thermal protection for evacuees appropriate for the operating
area;

- provide a means of rescue to bring people from the water to the deck of ships: a
means of rescue is a requirement for ro-ro passenger ships, and ships on
international voyages are required to have ship-specific plans and procedures for
recovery of persons from the water;

- use preparation checklists provided by SAR authorities;

- conduct an actual physical exercise in addition to simulations;
- provide the capability to retrieve fully loaded lifeboats and rafts;
- enhance lifeboat lifesaving capabilities;

- provide ways to assist persons in lifebeats survival craft who are seasick, injured
or weak;

- provide on board helicopter landing or winching areas;

- prepare to assist survivors until and after they have been delivered to a place of
safety;

- have aircraft or ship status and specifications readily available, such as inspection
records, design plans, communication capabilities, stability calculations,
lifesaving appliances, classification society contacts, passenger and cargo
manifests, etc., so that such information will not need to be obtained directly from
a pilot or master; and

- work with SAR authorities to develop and be able to rapidly deploy air droppable
equipment or supplies for survivors, maintain strategically located caches for this
purpose.

[..]

MRO incident management

For major incidents, crisis management for the overall response may will also be needed. The
Incident Command System (ICS), one widely used means of meeting this need, works best
with some advance familiarization and exercising within and among the transportation and
emergency response communities. Since SAR and transportation authorities are likely to
encounter use of the ICS within emergency response communities, this appendix provides
general information for familiarization with ICS.

[As no further changes are proposed for the remainder of this section, it is omitted here.]
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MRO communications in a maritime incident

Efficient communications in major maritime response incidents are best arranged by dividing
communications between several different frequencies. The number of frequencies used may
vary, depending on the circumstances, but is unlikely to exceed five. The diagram below shows
a major incident with numerous surface and air units responding and several different activities
taking place on scene and, in support, ashore. The communications plan set up to deal with
this incident is relatively simple so that all those responding may readily understand it. It needs
to be established from the outset.

Shoreside authorities
for example; the operators of a

ship or aircraft  casualy,
harbour authorities, medical &
fire fighting services, salvage &
counter-poliution  services, etc

Specific operations:

searches, etc

Casualty

Surface
SAR units,
ships, etc

SAR aircraft

Winching
"-.\aperatians

Figure C-2 — Concept of a communications plan for a major incident

1 The primary coordinating frequency — initially VHF FM channel 16 but a common working
frequency may be assigned to ensure channel 16 is available for other distress alerts —
is used by the casualty, the OSC, the ACO (if designated) and, if possible, the SMC.
If the incident is out of the SMC's VHF range, the SMC will communicate primarily with
the OSC by satellite or MF or HF radio communications. Other units on scene should
monitor the primary coordinating frequency if possible, to be kept up to date by SITREPs,
etc., but will not usually transmit on it.

2 Surface SAR units and other surface units such as ships responding to the distress alert
will use a second frequency — usually VHF FM channel 6 — controlled by the OSC.

3 Aircraft may also use this second frequency under the OSC's control, if suitably
equipped. An ACO should be designated if responding aircraft are not equipped with
marine VHF or in cases where it would be more efficient to control them separately
(such as multiple aircraft on scene). The aircraft will then use a third frequency — usually
VHF AM 123.1MHz — controlled by the ACO. For further information on communications
in multiple-aircraft cases, see chapter 7, "Multiple Aircraft SAR Operations”, and
appendix T.
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4

If other activities are taking place on scene, additional frequencies may be used for the
necessary communications. If a helicopter, for example, needs to winch to or from a
ship, these two units should switch to a mutually compatible frequency not already in
use, returning to the main working frequencies after the winching operation is complete.
Another example would be a search being conducted as part of the overall SAR
operation. In this case, the units assigned to the search will switch to a mutually
compatible frequency controlled by a search coordinator. This coordinating unit reports
to OSC or RCC, as appropriate.

In a major incident, such as an MRO, there will need to be significant exchange of
information with authorities ashore: the operators of a ship or aircraft casualty, harbour
and other receiving authorities, shoreside emergency services providing support,
authorities and agencies concerned with counter-pollution and salvage operations, and
so on. These many organizations should communicate via the RCC, not directly with
units on scene. This enables the SMC to maintain a clear overall picture of the response.
Efficient procedures for this aspect of the communications plan can and should be
pre-planned. The exchange of liaison officers is recommended.
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Appendix D
Uncertainty phase data (new text on page D-8)
Communication searches

Communication search for marine craft

[...]

3 If the missing craft is known to have a radio aboard, SAR-units RCCs should arrange
for contact to be attempted. should-attempt-contact. If a mobile device is known to be
carried, attempt contact. Marine-eperators Vessels, Ports, harbours, VTS, etc. in the
areas of interest should be asked to check their logs for traffic to or from the craft and
attempt to contact the craft regularly. Coast Radio Stations-Public-correspendence

marine-operators(MAROP) should be asked to attempt atleast-ene contact.

4 If persons are known or believed to have mobile devices, attempt to obtain information
about these, and attempt contact. If anyone on board has a tracking and locating app,
attempt to obtain information from the app, e.g. track history, current or last known
position.

5 The actual departure location and time should be confirmed. The craft's non-arrival
should also be confirmed and a request made that the RCC be notified immediately
if it does arrive.

56 Each facility need to be contacted only once during the search

[...]

Communication search for aircraft

[...]

4 Contact ATS units, aAlert airfields, refuelling points,—aeronauticalradio—stations;
aeronadticalaids—to-navigation—stations—and radar and DF stations within areas

through which the aircraft may have flown.

5 If persons on board aircraft are known or believed to have mobile devices, attempt to
obtain information about these, and attempt contact. If anyone on board has a tracking
and locating app, attempt to obtain information from the app (e.g. track history, current
or last known position,...).

[..]

I\CIRC\MSC\01\MSC.1-CIRC.1594.docx



MSC.1/Circ.1594
Annex, page 118

MEDICO or MEDEVAC checklist

[..]

Insert new text after 12 Other pertinent information

When medical advice by a TMAS or a similar medical consultation service is not
available to the RCC/SMC, then the following medical consultation questions may be
appropriate for the RCC/SMC to consider asking a doctor based on the information
provided from the vessel:

1

What is the most likely diagnosis based on the symptoms and signs?

The doctor is making a preliminary diagnosis on information which could be
incomplete and may be inaccurate. However, this is the best information
available and leads to the next questions.

What do they need, taking into account the medical competencies,
equipment and medications on board the vessel?

What medical care, intervention or procedure does the patient require to
address the medical condition? This may include a specific doctor's
prescription for care on scene and en route to a medical facility.

Where can they get the required medical attention?

Which medical facilities have the required capability to meet the needs of
the patient? If there are no specific or specialized medical requirements,
then delivery is to the nearest hospital. This recommendation must also
consider the responding craft (e.g. weather, fuel, endurance/range, etc.).

How soon do they need treatment?

There may be a need for an immediate launch of a helicopter or vessel; or,
a need to advise the vessel to divert towards a port with the appropriate
medical facilities; or, maybe the MEDEVAC should wait for better weather,
daylight hours, etc.

Based on the replies to the questions above, the doctor could then make one of three
recommendations to the RCC/SMC:

1

MEDEVAC recommended:
a. with medical personnel/paramedics, as appropriate; or

b. medical personnel/paramedics delivered to vessel (patient
evacuation to be decided by medical personnel/paramedics); or

C. by providing advice to the ship to divert towards a port with
appropriate medical facilities;

MEDEVAC not recommended — not deemed medically necessary (person
can be treated on board or can await vessel's arrival in port).
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3 MEDEVAC not recommended at the time because it is assessed that
transport would increase the risk to the patient. If possible, medical
personnel/paramedic should be delivered to the vessel to provide further
medical assistance.

Lost person checklist

[...]

Insert new text after 15 Other pertinent information
If a missing person is known or believed to have mobile devices, attempt to obtain
information about these and attempt contact. If the person has a tracking and locating

app, attempt to obtain information from the app (e.g. track history, current or last
known position).
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Appendix F

Distress phase checklist

[...]

17 Consider tracking and locating capabilities of mobile telecommunication devices, e.g.
mobile phones and apps.

Renumber the following paragraph accordingly
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Appendix G
Facilities and equipment selection

G.3.2 Knowing the positions of merchant ships is often of considerable value in SAR
operations. They are frequently the closest available means of search or rescue in a
SAR incident on or over the high seas. It is very important that RCCs fully use
amarsat-appropriate voice/data satellite communications services, GMDSS, CRS,
VTS and other means of communication described in chapter 2 of this volume ....

[...]

G.7 Supply colour coding and pictograms

G.7.1 Containers or packages containing survival equipment for dropping to survivors
should have the general nature of their contents indicated by a colour code, printed
indication (in English and twe—eor-more—other additional languages adapted to the
intended area of operation), and self-explanatory symbols.

G.7.32 Bands of suitable pictograms in retro-reflective material should also be used.
Pictograms are shown in figure G-1.
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Appendix H
Operation briefing and tasking forms
SAR operation report, page H-8

- Amend SAR operation report, Part Il, 2. d. to remove "target" and replace with
"search object":...distance from the target search object, ...

- Add new form as follows:
Page H-i, new last entry: Guideline for Case Study Evaluation......... H-10

add new form: Guideline for Case Study Evaluation
An example of an incident evaluation form

Incident

Details of Incident

- Incident Number
- DTG
- Type
- Position (lat/long)
- Weather Conditions
Wind direction/force
Cloud
Visibility
Current direction/speed
- Waitch Division(s) (split into Divisions respectively)
- Units
Maritime
Aircraft
Emergency services land
Any other relevant information (include as an attachment but list here)
Scan of nautical chart showing positioning of incident in relation to land/familiar point of
reference, to help build up a clear picture
Photographs
Note: All times in UTC

Description of Incident

Stick to facts, no value judgements...

Reason for evaluation

Brief explanation of reasons why this incident is subject to evaluation (see results of
quick scan).

Report and Alarm

Explanation
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The first step in activating an incident response organization is to acknowledge a reported
incident and alert the emergency services. A report has to be converted rapidly into an effective
alert if emergency assistance is to arrive quickly. To do that, a fixed structure must be observed
for processing reports and alerting units.

RCC Response, Response Time and Communications

1.1.1. Standard
The RCC receives a report. The contents of the report must be clarified quickly
(three minutes). In order to make a report complete as quickly as possible,
guestions must be asked briefly and to-the-point, professionally and assertively.
The information ascertained is then used to create an alert and, as a part thereof,
an initial deployment. To check this, listen to the recorded audio material from the
incident.

1.1.2. Assessment
1.1.3. Sub-Conclusion
1.1.4. Recommendation(s)

Incident Records

1.1.5. Standard
Records of the incident need to be kept as stipulated. The information included also
needs to be complete. A layperson should be able to follow and understand the
incident on the basis of the records kept. Essential information is marked.

1.1.6. Assessment

1.1.7. Sub-Conclusion

1.1.8. Recommendation(s)

Scale up/Scale down

Explanation
An incident response organization can scale up or scale down depending on several factors,
which are:

O The severity of the incident.

0 The extent of the incident.

(] The location of the incident.

O The seriousness of the situation for external organizations.

Ultimately, in the event of scaling up it must be ensured that a suitable number and suitable
standard of people and resources are deployed.

Estimation of severity of incident

1.1.9. Standard
The information available must be fully used and interpreted at all times. A picture of
the incident should be built up as soon as possible and a worst case scenario should
be assumed. If the severity was underestimated, how did this happen?

1.1.10. Assessment
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1.1.11. Sub-Conclusion

1.1.12. Recommendation(s)
Leadership and Coordination

Explanation
Some of the aspects relating to leadership and coordination include: setting priorities in
mutual consultation in dealing with the incident (the decision-making process), but also
coordinating and leading the actual response workers or the response procedures
themselves. The results of this should be monitored in order that assessment and adjustment

be possible.

Leadership

1.1.13. Standard
The watch manager should lead his team. As events occur, he/she should clearly
take the lead. People work together as a team and share information with each other
directly. All this is in line with the training.

1.1.14. Assessment

1.1.15. Sub-Conclusion

1.1.16. Recommendation(s)

Coordination by the RCC

1.1.17. Standard
The RCC should provide strong leadership for the deployed emergency services and
ensure there is coordination between the parties. The RCC therefore needs to have
an accurate picture of the situation at all times. Also ask the deployed emergency
services how they experienced the RCC's role.

1.1.18. Assessment
1.1.19. Sub-Conclusion

1.1.20. Recommendation(s)

Information management

Explanation
Information management is both a technical and organizational process. The more quickly—
and more comprehensively information becomes available, structured incident response
options increase accordingly.

Sharing Information

1.1.21. Standard
Information needs to be available in the right format and at the right time for the
people who need it. They include the deployed units and the RCC itself.

1.1.22. Assessment
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1.1.23.

1.1.24.

Sub-Conclusion

Recommendation(s)

Use of IT resources

1.1.25.

1.1.26.

1.1.27.

1.1.28.

Standard

The watchstanders need to be sufficiently trained and experienced in using various
IT resources and applications. Were all of the available IT resources suitable for
this incident used correctly and smoothly? All this is in line with training.
Assessment

Sub-Conclusion

Recommendation(s)

Use of means of communication

1.1.29.

1.1.30.

1.1.31.

1.1.32.

Standard

Technical: The watchstanders need to be sufficiently trained and experienced in
using various means of communication. Are they using the correct frequencies, are
they making the correct connections? Are the available means of communication
being used in the correct way? All this is in line with what was learnt in training for
this role.

Skills: There should be effective outward communication with the emergency
services, other parties and other individuals. This includes when asking for further
information but also cutting conversations short when necessary.

Assessment
Sub-Conclusion

Recommendation(s)

Use of procedures (applicable to this incident)

1.1.33.

1.1.34.

1.1.35.

1.1.36.

Standard

Incident responses often automatically take the form of established procedures and
action plans. These must be adhered to. If the applicable procedures and/or action
plans are not carried out, or are carried out differently, this should be accounted for
and justified, including in the incident records. Are the procedures up to date?

Assessment
Sub-Conclusion

Recommendation(s)

Reconstruction (optional)

Introduction
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In some cases it may be useful to reconstruct the incident in the form of a training session
with another team. This makes it possible to assess whether another team would have
handled the incident differently and/or would have arrived at a different outcome. This gives
a clearer perspective on the incident response in question.

Findings

Conclusion on the reconstruction

Overall conclusion

'RCC's role and outcomes for this incident

Here, try to give an idea of what would have happened if the RCC had not responded to
the incident, i.e. the worst-case scenario.

Sub-Conclusions and Recommendations

Overall conclusion

Attachments (including notes from meetings, photographs, etc.)
Each evaluation should include a scan of a nautical chart showing the positioning of the incident
in relation to land/familiar point of reference, to help build up a clear picture.
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Appendix K
Determining datum
- Add new form as follows:

Page K-i, new last entry: Determining datum, estimating range and bearing
of pyrotechnic distress signals......... K-35

= Add new form as follows:
Determining Datum, Estimating Range and Bearing of Pyrotechnic Distress Signhals
K34.1 Types of Flares and their Characteristics
A There are generally three types of flares available and used for distress signalling:

- parachute flare: widely available parachute distress flares are used by
commercial ships, fishing vessels and small craft mariners;

- meteor flare: rocket type (i.e. non-parachute) flare; and

- hand-held flare: standard international distress flare used by commercial and
recreational users.

2 Flare Characteristics
Type Trajectory Average Ht |Candlepower |Peak Burn
Nominal Duration
Range (min)
Parachute Rapid Rise 1000-1200 ft 20,000-40,000 30-40 Secs
Slow Descent 14-20 NM
Meteor Rapid Rise Rapid 250-400ft  10,000-30,000 5 Secs
Descent 15-17 NM
Hand- Steady Assume 10 |500-15,000 50-120 Secs
held ft
3 Notes:
A The angle of observation of a flare sighting is measured from the horizon to

the top of the flare trajectory (if seen).

2 Parachute flares will only be seen as they descend — they begin burning
when they reach the top of their trajectory.

3 Meteor flares may be seen over the whole of their trajectory — they burn from
the moment they are fired.
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K34.2 Assessing Direction of Flare

A There are several options to obtain the direction or bearing of the flare:
o clock face method;
e bearing from a compass;

o reference to a physical object (building, island, anchored ship, navigation buoy,
etc.);

e experience (seafarers can often give accurate bearings in relation to their ships
heading, etc.).

2 Clock Face Method

e For members of the lay public, it may be best to ask them to use the clock face
method. If they are on a beach or shoreline ask them to turn to their left or right
and look along the shoreline and to imagine a clock is laid on the ground with
12 o'clock at the top (aligned along the beach/surf line). They should then be
asked to report what "time" the flare was e.g. 9, 10, 11, 12 1, 2, 3, 4, 5 o'clock,
etc.

12 O'clock

Shoreline
12
O'clock
Observer

Image courtesy of USCG

3 In the above drawings, the first flare would be reported as bearing about 4 o'clock.

4 The second might be reported as 3 o'clock from the North side of the building, or the
side of a building on a particular street, etc.

5 Other options for establishing direction of a flare are:
- direction relative to a street direction;

- direction relative to a line passing through reporting source's position and another
prominent landmark or reference point;
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- identity of prominent landmarks on either side of the line of bearing from the
reporting source to the flare; and

- direction relative to the general direction of the shoreline in that area.

.6 An appropriate amount of bearing error will have to be added to any such reports to
ensure that the likely direction of the flare is captured.

K34.3 Flare Source v Horizon

A Flare sighted — source beyond (over) the visible horizon

T

-
I\
i
[

I

I

1 A
i

.
| | .
b
» | &
| »

FLARE HEIGHET ABOVE

THE HORIZON i .
iy L
- 5 ‘_“\\)
ANGLE OF ___,_--.{‘C -
OBSERVATION “aa
et~
s &
‘_._,,_.-—" -
— _
Image courtesy of USCG
2 Flares may have been fired from beyond (over) the horizon or the informant may only

be seeing part of its trajectory. This can be dealt with by adding an appropriate amount
of maximum range error to the reported angle

K34.4 Flare sighted — source below (within) the visible horizon

It

FLARE HEIGHT
ABOVE THE HORIZON

Pessmpuan
jf'
¥
[
F}

| N ANGLE OF

OBSERVATION

Image courtesy of USCG
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A Flare may also be seen to rise above the horizon but the source may be below and
within the observer's horizon.

2 Remember that if a flare is seen by an observer at (or around) sea level (height of eye
up to 10 feet) and it is seen to rise at an angle greater than 8 degrees, then the source
must be within 1.4 NM of the observer.

K34.5 Assessing the Range

A Geographic Range — Height of Eye only
Hcrﬂlzm'
' 27.6
b 24.9 !

o
=
B
4 |
= b
j;’/

VHEIGHT

- s

PERSON (6fr)
SMALL VESSEL (304t

LARGE VESSEL (60fi)

Image courtesy of USCG

2 The above image illustrates the maximum distance at which the curvature of the earth
permits a light to be seen from a particular height of eye without regard to the luminous
intensity of the light. Geographic range can be determined by adding the distance of
the horizon from the observer and the distance of the horizon from the light.

K34.6 Estimating Flare Distances

1 Informants should be asked to use the "clenched or closed hand" method to estimate
the angle above (or below) the horizon that they saw the flare

2 The informant should be asked to hold their clenched/closed-hand vertically, with
thumb on top, at arms-length, and place the bottom of the hand on the visible horizon
and then to estimate how many fingers above the horizon the flare was. Reports of
less than a finger width are viable and should be recorded.
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K34.7 Flares observed above the Horizon

6% = ] TR A e <t
4° _____ L S
|
20 _____ o e e o o f e 2
l
HORIZON

Image courtesy of USCG

(In this example the flare would be reported as about 9 degrees above the horizon.)

A

The (Above Horizon) distance tables in Appendix N22 are then used to estimate the
minimum and maximum distances to the flare from the reporting source. Angles are
determined by converting fractions of a fist to degrees.

Example:

A red flare is reported using the Fist method as being 2 fingers above the horizon. The
first informant's height of eye is 10 feet.

Converting the fingers to degrees gives an estimated angle of observation of degrees.

o Referring to the Minimum Distance table suggests a distance of 0.57 nm
o Referring to the Maximum Distance table suggests a distance of 2.82 nm

Given this range of observed angles, the flare must be roughly between 0.6 and 2.8 nm
from the reporting source — a separation of only 2.2 nm. A more expedient estimate is
obtained by "rounding” the minimum distance down and the maximum distance up to the
next 0.5 nm increment.

In this example we would therefore use a range of between 0.5 to 3.0 nm from the
reporting source.
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K34.8 Flares observed below the Horizon

HORIZON
o
40
_______ §fE _————
6" ————-- B
L

Image courtesy of USCG

(In this example the flare would be reported as about 5 or 6 degrees below the horizon)

1 As with the "above horizon" observation, the "closed hand" estimate is converted to
degrees and the Minimum and Maximum (Below Horizon) Range tables used to
determine the minimum and maximum distances of the flare from the observer.

K34.9 Flare Distance Tables (Appendix N22)

1 The flare distance data is taken from the USCG Addendum to the US National SAR
Supplement to IAMSAR — used with permission of the USCG.

K34.10 SEARCH PLANNING FLARE SIGHTINGS

A Manual Method
i) obtain the estimated bearing and vertical angle of the flare from the
informant;
ii) look up the likely minimum and maximum ranges in the tables — applying an
appropriate amount of error e.g. +/- half a NM (use Maximum & Minimum
Range Tables);
i) plot the informant's position on a chart or map;

o ‘\,

\
A
Reporting Source

Image courtesy of USCG
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iv) draw an error circle around the informant's position according to how
accurate their position report is. If in doubt, apply at least a 0.25 NM (or more)
radius error;

V) draw a line of bearing along the direction the informant reported and apply a
bearing error according to the accuracy of the report. If in doubt apply at least
20 degrees either side of the bearing line;

Bearing Error - ;

Reporting Source

Image courtesy of USCG

Vi) draw two more bearing error lines from the edges of the informant's position
error circle, parallel to the first bearing error lines;

Reporting Source

Image courtesy of USCG

Vii) calculate the maximum and minimum ranges of the flare (using the tables)
and plot these as arcs from the informant's position onto the search plan;
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Minlmum D|stance

Reporting Source

Image courtesy of USCG
draw a search box around the area — making sure that the box fully
encompasses the widest bearing errors and maximum and minimum range

viii)

arcs; and
_/_- T— ‘\

Search area with
safety factor /1
/

Reporting Source

Image courtesy of USCG
the search area should be drifted with tide and leeway as required. If elapsed
time between report and launch of an SRU or response of a nearby vessel

iX)
is short, then this may not be immediately necessary.
The above area can also be loaded into a search planning computer and drifted as

an Area so that accurate tide and wind vectors can be calculated.
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K34.11 Multiple Flare Sighting Reports

A If multiple reports are received about the same flare, the same technique should be
used but each informant's position should be plotted separately and merged into
one, larger search area:

7/

L /' K 7 / Reporting Source 3
\ / Reporting Source 2

Reporting gource 1
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Appendix N
Tables and graphs
Add new section on page N-22 as follows:

- Page N-i: Pyrotechnic Distress Signals Minimum and Maximum Range
Tables (tables N-22 to N- ...N-22

Pyrotechnic Distress Signals Minimum and Maximum Range Tables
(US Coast Guard Flare Range Tables)

N22.1 The following tables are used to accurately calculate the location area of a pyrotechnic
distress signal.

N22.2 Parachute Flare above the Horizon — Minimum Distance

Angle of Observation above the Horizon — Minimum Distance to the Flare (NM)

Reporting 0.5° 1.0° | 1.5° |2.0° |2.5° |3.0° |3.5° 4.0° 5.0° 6.0° 7.0° 8.0° 10.0° 12.0° §14.0° | 16.0°
Source

Height ft

10 468 235 1.55 1.16 (0.92 |0.77 |0.65 ' 0.57 ' 0.46 1 0.38 0.32 0.28 |0.23 |0.19 |0.16 |0.14
20 471 231 |1.51 1.12 |0.89 (0.74 0.63 |0.55 0.44 0.36 |0.31 0.27 0.22 1 0.18 |0.15 |0.13
30 469 2.25 |1.46 1.08 |0.86 |0.71 0.61 |0.53 0.42 0.35 |0.30 0.26 |0.21 ' 0.17 |0.15 |0.13
40 464 2.18 [1.41 [1.04 |0.83 |0.68 |0.58 ' 0.51 | 0.40 1 0.33 |0.29 | 0.25 |0.20 |0.16 |0.14 |0.12
50 457 12.11 [1.36 |1.00 |0.79 |0.65 |0.56 1 0.49 0.39 1 0.32 0.27 | 0.24 |0.19 |0.16 |0.13 |0.12
60 447 2.03 1.30 | 0.96 (0.76 |0.62 |0.53 /0.46 | 0.37 0.30 0.26 | 0.23 |0.18 |0.15 |0.13 |0.11
70 437 1195 1.24 091 |0.72 |0.59 |0.50 0.44 10.35 0.29 | 0.25 |0.21 |0.17 |0.14 |0.12 |0.10
80 425 187 |1.19 0.87 |0.68 0.56 0.48 |0.42 0.33 | 0.27 |0.23 |0.20 |0.16 | 0.13 |0.11 |0.10
920 412 1.78 |1.12 0.82 |0.64 |0.53 0.45 |0.39 0.31 0.26 |0.22 |0.19 |0.15 /0.13 |0.11 |0.09
100 3.97 /1.69 |1.06 (0.77 10.61 0.50 0.42 0.37 |0.29 |0.24 |0.21 (0.18 |0.14 |0.12 |0.10 |0.09
110 3.81 |1.59 |1.00 |0.72 1 0.57 0.47 0.40 0.35 0.27 |0.23 |0.19 |(0.17 |0.13 |0.11 |0.09 |0.08
120 3.64 1.50 |0.93 |0.68 0.53 0.44 0.37 0.32 |0.25 |0.21 |0.18 |0.16 |0.12 |0.10 |0.09 | 0.08
130 3.46 [1.40 0.87 [0.63 0.49 0.40 [0.34 0.30 0.24 |0.19 0.17 |0.14 |0.11 |0.09 |0.08 | 0.07
140 3.26 (1.29 0.80 0.58 0.45 0.37 |0.31 0.27 |0.22 |0.18 | 0.15 |0.13 |0.10 |0.09 |0.07 | 0.06
150 3.05 | 1.19 |0.73 |0.53 1041 0.34 0.29 0.25 0.20 |0.16 (0.14 |0.12 |0.10 |0.08 |0.07 |0.06
160 2.83 [1.08 0.66 0.48 0.37 0.30 0.26 |0.22 | 0.18 |0.15 |0.12 ' 0.11 0.09 '0.07 | 0.06 |0.05
170 2.59 10.97 |0.59 (0.43 0.33 0.27 0.23 0.20 |0.16 |0.13 |0.11 |0.10 (0.08 |0.06 |0.05 |0.05
180 2.34 10.86 |0.52 |0.37 1 0.29 0.24 0.20 0.18 |0.14 |0.11 |0.10 [0.08 |0.07 |0.06 |0.05 |0.04
190 2.07 |0.74 045 0.32 |0.25 0.20 | 0.17 |0.15 |0.12 | 0.10 |0.08 0.07 0.06 '0.05 | 0.04 |0.03
200 1.78 1 0.62 0.38 |0.27 1 0.21 |0.17 |0.14 0.13 | 0.10 (|0.08 0.07 0.06 (0.05 |0.04 |0.03 |0.03
220 1.15 1 0.38 | 0.23 |0.16 1 0.13 |0.10 (0.09 0.08 0.06 [0.05 0.04 0.04 (0.03 |0.02 |0.02 |0.02
240 0.41 0.13 | 0.08 | 0.05 (0.04 |0.03 0.03 0.03 0.02 0.02 0.01 0.01 |0.01 |0.01 |0.01 |0.01
260 0.43 1 0.13 | 0.08 | 0.05 (0.04 |0.03 0.03 0.03 0.02 0.02 0.01 0.01 |0.01 |0.01 |0.01 |0.01
280 0.45 0.13 |0.08 0.06 [0.04 0.03 0.03 |0.03 0.02 0.02 |0.01 0.01 0.01 0.01 0.01 |0.01
300 0.48 0.14 |0.08 0.06 [0.04 (0.03 0.03 |0.03 0.02 0.02 |0.01 0.01 001 0.01 0.01 |0.021
320 0.50 1 0.14 |0.08 [ 0.06 [0.04 (0.04 0.03 |0.03 0.02 0.02 |0.01 0.01 001 001 0.01 |0.01
340 0.53 | 0.14 |0.08 [ 0.06 [0.04 (0.04 0.03 |0.03 0.02 0.02 |0.01 0.01 001 001 0.01 |0.01
360 0.56 1 0.14 | 0.08 0.06 [0.04 |0.04 0.03 0.03 0.02 0.02 0.01 0.01 |0.01 |0.01 0.01 |0.01
380 0.59 1 0.14 | 0.08 0.06 [0.04 |0.04 0.03 0.03 0.02 0.02 0.01 0.01 |0.01 |0.01 |0.01 |0.01
400 0.62 | 0.15 |0.08 [ 0.06 [0.04 (0.04 0.03 |0.03 0.02 0.02 |0.01 0.01 001 001 0.01 |0.021
420 0.66 | 0.15 |0.08 | 0.06 [0.04 0.04 0.03 |0.03 0.02 0.02 |0.01 0.01 0.01 0.01 0.01 |0.01
440 0.70 | 0.15 |0.08 | 0.06 [0.04 (0.04 0.03 |0.03 0.02 0.02 |0.01 0.01 001 0.01 0.01 |0.021
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Reporting
Source
Height ft

460
480
500

520
540
560
580
600

620
640
660
680
700

720
740
760
780
800

820
840
860
880
900

920
940
960
980
1000

0.5°

0.75
0.80
0.85

0.91
0.98
1.05
1.14
1.24

1.35
1.47
1.62
1.78
1.98

2.20
2.45
2.74
3.07
3.44

3.84
4.27
4.74
5.24
5.76

6.29
6.85
7.41
7.98
8.56

1.0°

0.15
0.15
0.16

0.16
0.16
0.16
0.16
0.17

0.17
0.17
0.17
0.17
0.18

0.18
0.18
0.18
0.19
0.19

0.19
0.19
0.20
0.20
0.20

0.20
0.21
0.21
0.21
0.21

1.5°

0.08
0.08
0.09

0.09
0.09
0.09
0.09
0.09

0.09
0.09
0.09
0.09
0.09

0.09
0.09
0.09
0.09
0.09

0.09
0.10
0.10
0.10
0.10

0.10
0.10
0.10
0.10
0.10

2.0°

0.06
0.06
0.06

0.06
0.06
0.06
0.06
0.06

0.06
0.06
0.06
0.06
0.06

0.06
0.06
0.06
0.06
0.06

0.06
0.06
0.06
0.06
0.06

0.06
0.06
0.06
0.07
0.07

2.5°

0.04
0.04
0.04

0.04
0.05
0.05
0.05
0.05

0.05
0.05
0.05
0.05
0.05

0.05
0.05
0.05
0.05
0.05

0.05
0.05
0.05
0.05
0.05

0.05
0.05
0.05
0.05
0.05

3.0°

0.04
0.04
0.04

0.04
0.04
0.04
0.04
0.04

0.04
0.04
0.04
0.04
0.04

0.04
0.04
0.04
0.04
0.04

0.04
0.04
0.04
0.04
0.04

0.04
0.04
0.04
0.04
0.04

3.5°

0.03
0.03
0.03

0.03
0.03
0.03
0.03
0.03

0.03
0.03
0.03
0.03
0.03

0.03
0.03
0.03
0.03
0.03

0.03
0.03
0.03
0.03
0.03

0.03
0.03
0.03
0.03
0.03

4.0°

0.03
0.03
0.03

0.03
0.03
0.03
0.03
0.03

0.03
0.03
0.03
0.03
0.03

0.03
0.03
0.03
0.03
0.03

0.03
0.03
0.03
0.03
0.03

0.03
0.03
0.03
0.03
0.03

5.0°

0.02
0.02
0.02

0.02
0.02
0.02
0.02
0.02

0.02
0.02
0.02
0.02
0.02

0.02
0.02
0.02
0.02
0.02

0.02
0.02
0.02
0.02
0.02

0.02
0.02
0.02
0.02
0.02

6.0°

0.02
0.02
0.02

0.02
0.02
0.02
0.02
0.02

0.02
0.02
0.02
0.02
0.02

0.02
0.02
0.02
0.02
0.02

0.02
0.02
0.02
0.02
0.02

0.02
0.02
0.02
0.02
0.02

Parachute Flare above the Horizon — Maximum Distance
Angle of Observation above the Horizon — Maximum Distance to the Flare (NM)

Reporting
Source
Height ft

10
20
30
40
50

60
70
80
920
100

110
120
130
140
150

0.5°

18.69
19.16
19.50
19.77
20.01

20.22
20.40
20.57
20.73
20.87

21.00
21.12
21.23
21.33
21.43

1.0°

10.84
10.98
11.08
11.14
11.19

11.23
11.26
11.28
11.29
11.30

11.31
11.30
11.30
11.29
11.28

1.5°

7.44
7.49
7.52
7.53
7.54

7.53
7.53
7.51
7.50
7.48

7.46
7.44
7.41
7.39
7.36

2.0°

5.63
5.65
5.65
5.65
5.64

5.62
5.61
5.59
5.57
5.54

5.52
5.49
5.47
5.44
5.41

2.5°

4.52
4.52
4.51
4.50
4.49

4.47
4.45
4.43
4.41
439

4.37
4.34
4.32
4.29
4.27

3.0°

3.77
3.76
3.75
3.74
3.73

3.71
3.69
3.67
3.65
3.63

3.61
3.59
3.56
3.54
3.52

3.5°

3.23
3.22
3.21
3.20
3.18

3.17
3.15
3.13
3.11
3.09

3.07
3.05
3.03
3.01
2.99

4.0°

2.82
2.81
2.80
2.79
2.78

2.76
2.74
2.73
2.71
2.69

2.67
2.65
2.64
2.62
2.60

5.0°

2.25
2.25
2.23
2.22
2.21

2.20
2.18
2.17
2.15
2.14

2.12
2.10
2.09
2.07
2.06

6.0°

1.87
1.87
1.86
1.85
1.83

1.82
181
1.80
1.78
1.77

1.76
1.74
1.73
1.71
1.70

7.0°

0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

7.0°

1.60
1.60
1.59
1.58
1.57

1.55
1.54
1.53
1.52
1.51

1.50
1.49
1.47
1.46
1.45

8.0°

0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

8.0°

1.40
1.39
1.38
1.37
1.37

1.36
1.35
1.34
1.33
131

1.30
1.29
1.28
1.27
1.26

10.0°

0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

10.0°  12.0°
1.12 1 0.92
1.11 1 0.92
1.10 0.91
1.09 |0.91
1.09 |0.90
1.08 |0.89
1.07 1 0.89
1.06 | 0.88
1.05 0.87
1.04 |0.86
1.04 |0.86
1.03 |0.85
1.02 0.84
1.01 0.83
1.00 |0.83

12.0°

0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

14.0°

0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

14.0°

0.79
0.78
0.78
0.77
0.77

0.76
0.75
0.75
0.74
0.73

0.73
0.72
0.72
0.71
0.70

16.0°

0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

16.0°

0.68
0.68
0.68
0.67
0.66

0.66
0.65
0.65
0.64
0.64

0.63
0.63
0.62
0.62
0.61
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Reporting | 0.5°

Source
Height ft

160
170
180
190
200

220
240
260
280
300

320
340
360
380
400

420
440
460
480
500

520
540
560
580
600

620
640
660
680
700

720
740
760
780
800

820
840
860
880
900

920
940
960
980
1000

21.52
21.61
21.69
21.77
21.84

21.97
22.09
22.19
22.28
22.35

22.42
22.47
22.52
22.56
22.58

22.60
22.61
22.61
22.60
22.59

22.56
22.53
22.49
22.44
22.39

22.32
22.25
22.17
22.08
21.98

21.87
21.75
21.63
21.49
21.34

21.18
21.01
20.82
20.62
20.41

20.18
19.94
19.68
19.39
19.09

1.0°

11.27
11.25
11.23
11.21
11.18

11.13
11.06
10.99
10.91
10.83

10.73
10.64
10.53
10.42
10.30

10.18
10.06
9.92
9.78
9.64

9.49
9.34
9.18
9.01
8.84

8.66
8.48
8.29
8.09
7.89

7.68
7.47
7.25
7.02
6.79

6.54
6.29
6.04
5.77
5.50

5.21
4.92
4.62
4.31
3.99

1.5°

7.33
7.30
7.26
7.23
7.20

7.12
7.04
6.96
6.87
6.79

6.69
6.60
6.50
6.40
6.29

6.18
6.07
5.96
5.85
5.73

5.61
5.48
5.36
5.23
5.10

4.97
4.83
4.69
4.55
4.41

4.27
4.12
3.97
3.82
3.66

3.50
3.34
3.18
3.02
2.85

2.68
2.51
2.33
2.15
1.97

2.0°

5.38
5.35
5.32
5.29
5.25

5.19
5.11
5.04
4.97
4.89

4.81
4.73
4.65
4.56
4.48

4.39
4.30
4.21
4.12
4.03

3.93
3.84
3.74
3.64
3.54

3.44
3.34
3.24
3.13
3.03

2.92
2.81
2.70
2.59
2.48

2.37
2.25
2.14
2.02
1.90

1.79
1.67
1.54
1.42
1.30

2.5°

4.24
4.21
4.18
4.15
4.12

4.06
4.00
3.94
3.88
3.81

3.74
3.68
3.61
3.54
3.47

3.39
3.32
3.25
3.17
3.10

3.02
2.94
2.86
2.79
2.71

2.63
2.54
2.46
2.38
2.30

2.21
2.13
2.04
1.96
1.87

1.78
1.69
1.61
1.52
143

1.34
1.24
1.15
1.06
0.97

3.0°

3.49
3.47
3.44
3.42
3.39

3.34
3.28
3.23
3.17
3.12

3.06
3.00
2.94
2.88
2.82

2.76
2.70
2.64
2.57
2.51

2.45
2.38
2.32
2.25
2.19

2.12
2.05
1.99
1.92
1.85

1.78
1.71
1.64
1.57
1.50

143
1.36
1.29
1.21
1.14

1.07
0.99
0.92
0.84
0.77

3.5°

2.97
2.94
2.92
2.90
2.88

2.83
2.78
2.73
2.68
2.64

2.58
2.53
2.48
243
2.38

2.33
2.27
2.22
2.17
211

2.06
2.00
1.95
1.89
1.83

1.78
1.72
1.66
1.60
1.55

1.49
1.43
1.37
1.31
1.25

1.19
1.13
1.07
1.01
0.95

0.89
0.83
0.76
0.70
0.64

4.0°

2.58
2.56
2.54
2.52
2.50

2.45
241
2.37
2.33
2.28

2.24
2.19
2.15
2.10
2.06

2.01
1.96
1.92
1.87
1.82

1.77
1.72
1.68
1.63
1.58

1.53
1.48
1.43
1.38
1.33

1.28
1.23
1.18
1.12
1.07

1.02
0.97
0.92
0.87
0.81

0.76
0.71
0.65
0.60
0.55

5.0°

2.04
2.02
2.01
1.99
1.97

1.94
1.90
1.87
1.83
1.80

1.76
1.72
1.69
1.65
1.61

1.58
1.54
1.50
1.46
1.43

1.39
1.35
131
1.27
1.23

1.19
1.15
111
1.08
1.04

1.00
0.96
0.92
0.88
0.83

0.79
0.75
0.71
0.67
0.63

0.59
0.55
0.51
0.46
0.42

6.0°

1.69
1.67
1.66
1.64
1.63

1.60
1.57
1.54
151
1.48

1.45
1.42
1.39
1.36
1.33

1.30
1.27
1.23
1.20
1.17

1.14
1.11
1.08
1.04
1.01

0.98
0.95
0.91
0.88
0.85

0.82
0.78
0.75
0.72
0.68

0.65
0.62
0.58
0.55
0.51

0.48
0.45
0.41
0.38
0.35

7.0°

1.44
1.42
141
1.40
1.39

1.36
1.34
131
1.29
1.26

1.23
1.21
1.18
1.15
1.13

1.10
1.07
1.05
1.02
0.99

0.97
0.94
0.91
0.88
0.86

0.83
0.80
0.77
0.75
0.72

0.69
0.66
0.63
0.61
0.58

0.55
0.52
0.49
0.46
0.43

0.41
0.38
0.35
0.32
0.29

8.0°

1.25
1.24
1.23
1.22
1.21

1.18
1.16
1.14
1.12
1.09

1.07
1.05
1.03
1.00
0.98

0.96
0.93
0.91
0.89
0.86

0.84
0.81
0.79
0.77
0.74

0.72
0.69
0.67
0.65
0.62

0.60
0.57
0.55
0.52
0.50

0.47
0.45
0.43
0.40
0.38

0.35
0.33
0.30
0.28
0.25

10.0°

0.99
0.98
0.97
0.97
0.96

0.94
0.92
0.90
0.88
0.87

0.85
0.83
0.81
0.79
0.77

0.75
0.74
0.72
0.70
0.68

0.66
0.64
0.62
0.60
0.59

0.57
0.55
0.53
0.51
0.49

0.47
0.45
0.43
0.41
0.39

0.37
0.35
0.33
0.32
0.30

0.28
0.26
0.24
0.22
0.20

12.0°

0.82
0.81
0.81
0.80
0.79

0.78
0.76
0.75
0.73
0.71

0.70
0.68
0.67
0.65
0.64

0.62
0.61
0.59
0.58
0.56

0.54
0.53
0.51
0.50
0.48

0.47
0.45
0.43
0.42
0.40

0.39
0.37
0.36
0.34
0.32

0.31
0.29
0.28
0.26
0.24

0.23
0.21
0.19
0.18
0.16

14.0°

0.70
0.69
0.68
0.68
0.67

0.66
0.65
0.63
0.62
0.61

0.59
0.58
0.57
0.55
0.54

0.53
0.52
0.50
0.49
0.48

0.46
0.45
0.44
0.42
0.41

0.40
0.38
0.37
0.36
0.34

0.33
0.31
0.30
0.29
0.27

0.26
0.25
0.23
0.22
0.21

0.19
0.18
0.17
0.15
0.14

16.0°

0.61
0.60
0.59
0.59
0.58

0.57
0.56
0.55
0.54
0.53

0.52
0.50
0.49
0.48
0.47

0.46
0.45
0.44
0.42
0.41

0.40
0.39
0.38
0.37
0.35

0.34
0.33
0.32
0.31
0.30

0.28
0.27
0.26
0.25
0.24

0.23
0.21
0.20
0.19
0.18

0.17
0.15
0.14
0.13
0.12
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Parachute or Meteor Flare below the Horizon — Minimum Distance

Angle of Observation below the Horizon — Minimum Distance to the Flare (NM)

Reporting | 0.5°

Source
Height ft

10
20
30
40
50

60
70
80
90
100

110
120
130
140
150

160
170
180
190
200

220
240
260
280
300

320
340
360
380
400

420
440
460
480
500

520
540
560
580
600

620
640
660
680
700

720
740
760

0.17
0.16
0.16
0.15
0.15

0.15
0.15
0.14
0.14
0.14

0.14
0.14
0.13
0.13
0.13

0.13
0.13
0.13
0.13
0.13

0.12
0.12
0.12
0.36
0.59

0.81
1.04
1.26
1.47
1.68

1.89
2.10
2.30
2.50
2.70

2.89
3.08
3.27
3.46
3.65

3.83
4.02
4.20
4.38
4.55

4.73
4.91
5.08

1.0°

0.09
0.09
0.09
0.08
0.08

0.08
0.08
0.08
0.08
0.08

0.08
0.08
0.08
0.08
0.08

0.08
0.08
0.08
0.08
0.08

0.07
0.07
0.07
0.22
0.36

0.50
0.64
0.78
0.92
1.05

1.18
1.32
1.45
1.58
1.70

1.83
1.96
2.08
2.21
2.33

2.45
2.58
2.70
2.82
2.94

3.05
3.17
3.29

1.5°

0.06
0.06
0.06
0.06
0.06

0.06
0.06
0.06
0.06
0.06

0.06
0.06
0.06
0.06
0.05

0.05
0.05
0.05
0.05
0.05

0.05
0.05
0.05
0.16
0.26

0.36
0.47
0.57
0.67
0.76

0.86
0.96
1.06
1.15
1.25

1.34
1.44
1.53
1.62
1.72

1.81
1.90
1.99
2.08
2.17

2.26
2.35
2.44

2.0°

0.05
0.05
0.04
0.04
0.04

0.04
0.04
0.04
0.04
0.04

0.04
0.04
0.04
0.04
0.04

0.04
0.04
0.04
0.04
0.04

0.04
0.04
0.04
0.12
0.20

0.28
0.36
0.44
0.52
0.60

0.68
0.76
0.83
0.91
0.99

1.06
1.14
1.21
1.29
1.36

143
1.51
1.58
1.65
1.73

1.80
1.87
1.94

2.5°

0.04
0.04
0.04
0.04
0.04

0.04
0.04
0.04
0.04
0.04

0.04
0.03
0.03
0.03
0.03

0.03
0.03
0.03
0.03
0.03

0.03
0.03
0.03
0.10
0.17

0.23
0.30
0.37
0.43
0.50

0.56
0.62
0.69
0.75
0.81

0.88
0.94
1.00
1.06
1.13

1.19
1.25
131
1.37
1.43

1.49
1.55
1.61

3.0°

0.03
0.03
0.03
0.03
0.03

0.03
0.03
0.03
0.03
0.03

0.03
0.03
0.03
0.03
0.03

0.03
0.03
0.03
0.03
0.03

0.03
0.03
0.03
0.09
0.14

0.20
0.25
0.31
0.37
0.42

0.48
0.53
0.59
0.64
0.69

0.75
0.80
0.86
0.91
0.96

1.01
1.07
1.12
1.17
1.22

1.28
1.33
1.38

3.5°

0.03
0.03
0.03
0.03
0.03

0.03
0.03
0.03
0.03
0.03

0.03
0.03
0.03
0.03
0.03

0.03
0.03
0.03
0.03
0.03

0.03
0.02
0.02
0.07
0.12

0.17
0.22
0.27
0.32
0.37

0.41
0.46
0.51
0.56
0.60

0.65
0.70
0.75
0.79
0.84

0.88
0.93
0.98
1.02
1.07

1.11
1.16
1.21

4.0°

0.02
0.02
0.02
0.02
0.02

0.02
0.02
0.02
0.02
0.02

0.02
0.02
0.02
0.02
0.02

0.02
0.02
0.02
0.02
0.02

0.02
0.02
0.02
0.07
0.11

0.15
0.20
0.24
0.28
0.32

0.37
0.41
0.45
0.49
0.54

0.58
0.62
0.66
0.70
0.74

0.78
0.83
0.87
0.91
0.95

0.99
1.03
1.07

5.0°

0.02
0.02
0.02
0.02
0.02

0.02
0.02
0.02
0.02
0.02

0.02
0.02
0.02
0.02
0.02

0.02
0.02
0.02
0.02
0.02

0.02
0.02
0.02
0.05
0.09

0.12
0.16
0.19
0.23
0.26

0.30
0.33
0.37
0.40
0.44

0.47
0.50
0.54
0.57
0.61

0.64
0.67
0.71
0.74
0.77

0.81
0.84
0.87

6.0°

0.02
0.02
0.02
0.02
0.02

0.02
0.02
0.02
0.02
0.02

0.02
0.02
0.02
0.02
0.02

0.02
0.02
0.02
0.02
0.02

0.01
0.01
0.01
0.04
0.07

0.10
0.13
0.16
0.19
0.22

0.25
0.28
0.31
0.34
0.37

0.40
0.42
0.45
0.48
0.51

0.54
0.57
0.60
0.62
0.65

0.68
0.71
0.74

7.0°

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.04
0.06

0.09
0.12
0.14
0.17
0.19

0.22
0.24
0.27
0.29
0.32

0.34
0.37
0.39
0.42
0.44

0.47
0.49
0.52
0.54
0.56

0.59
0.61
0.64

8.0°

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.03
0.06

0.08
0.10
0.12
0.15
0.17

0.19
0.21
0.23
0.26
0.28

0.30
0.32
0.34
0.37
0.39

0.41
0.43
0.45
0.48
0.50

0.52
0.54
0.56

10.0°

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.03
0.05

0.06
0.08
0.10
0.12
0.14

0.15
0.17
0.19
0.21
0.22

0.24
0.26
0.28
0.30
0.31

0.33
0.35
0.37
0.38
0.40

0.42
0.44
0.45

12.0°

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.02
0.04

0.05
0.07
0.08
0.10
0.11

0.13
0.14
0.16
0.17
0.19

0.20
0.22
0.23
0.25
0.26

0.28
0.29
0.31
0.32
0.33

0.35
0.36
0.38

14.0°

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.02
0.03

0.05
0.06
0.07
0.08
0.10

0.11
0.12
0.13
0.15
0.16

0.17
0.19
0.20
0.21
0.22

0.24
0.25
0.26
0.27
0.29

0.30
0.31
0.32

16.0°

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.02
0.03

0.04
0.05
0.06
0.07
0.08

0.10
0.11
0.12
0.13
0.14

0.15
0.16
0.17
0.18
0.20

0.21
0.22
0.23
0.24
0.25

0.26
0.27
0.28
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Reporting | 0.5°

Source
Height ft

780
800

820
840
860
880
900

920
940
960
980
1000

5.25
5.42

5.59
5.76
5.92
6.09
6.25

6.42
6.58
6.74
6.90
7.06

1.0°

3.40
3.52

3.64
3.75
3.86
3.98
4.09

4.20
431
4.42
4.53
4.64

1.5°

2.53
2.62

2.70
2.79
2.88
2.97
3.05

3.14
3.22
3.31
3.39
3.48

2.0°

2.01
2.09

2.16
2.23
2.30
2.37
2.44

2.51
2.58
2.65
2.71
2.78

2.5°

1.67
1.73

1.79
1.85
191
1.97
2.03

2.09
2.15
221
2.26
2.32

3.0°

1.43
1.48

1.54
1.59
1.64
1.69
1.74

1.79
1.84
1.89
1.94
1.99

Distances for Hand-held Flares (NM)

Reporting
Source
Height ft

10
20
30
40
50

60
70
80
920
100

110
120
130
140
150

160
170
180
190
200

220
240
260
280
300

320
340
360
380
400

420

0.5°

0.00
0.16
0.32
0.46
0.61

0.75
0.88
1.01
1.14
1.27

1.40
1.52
1.64
1.76
1.88

2.00
211
2.23
2.34
2.45

2.67
2.89
3.10
331
3.51

3.72
3.92
4.11
4.31
4.50

4.69

1.0°

0.00
0.09
0.17
0.25
0.34

0.42
0.49
0.57
0.65
0.72

0.80
0.87
0.95
1.02
1.09

1.16
1.23
1.31
1.38
1.45

1.58
1.72
1.85
1.99
2.12

2.25
2.38
2.51
2.63
2.76

2.88

1.5°

0.00
0.06
0.12
0.18
0.23

0.29
0.34
0.40
0.45
0.51

0.56
0.61
0.67
0.72
0.77

0.82
0.87
0.93
0.98
1.03

1.13
1.23
1.33
1.43
1.52

1.62
1.72
1.81
191
2.00

2.09

2.0°

0.00
0.05
0.09
0.13
0.18

0.22
0.26
0.31
0.35
0.39

0.43
0.47
0.51
0.56
0.60

0.64
0.68
0.72
0.76
0.80

0.88
0.96
1.03
111
1.19

1.27
1.34
1.42
1.49
1.57

1.64

2.5°

0.00
0.04
0.07
0.11
0.14

0.18
0.21
0.25
0.28
0.32

0.35
0.38
0.42
0.45
0.49

0.52
0.55
0.59
0.62
0.65

0.72
0.78
0.85
0.91
0.98

1.04
1.10
1.17
1.23
1.29

135

3.0°

0.00
0.03
0.06
0.09
0.12

0.15
0.18
0.21
0.24
0.27

0.30
0.32
0.35
0.38
0.41

0.44
0.47
0.49
0.52
0.55

0.61
0.66
0.72
0.77
0.83

0.88
0.94
0.99
1.04
1.10

1.15

3.5°

1.25
1.30

1.34
1.39
1.43
1.48
1.52

1.57
1.61
1.66
1.70
1.74

3.5°

0.00
0.03
0.05
0.08
0.10

0.13
0.15
0.18
0.21
0.23

0.26
0.28
0.31
0.33
0.35

0.38
0.40
0.43
0.45
0.48

0.53
0.57
0.62
0.67
0.72

0.77
0.81
0.86
0.91
0.95

1.00

4.0°

1.11
1.15

1.19
1.23
1.27
131
1.35

1.39
1.43
1.47
1.51
1.55

4.0°

0.00
0.02
0.05
0.07
0.09

0.11
0.14
0.16
0.18
0.20

0.22
0.25
0.27
0.29
0.31

0.33
0.36
0.38
0.40
0.42

0.46
0.51
0.55
0.59
0.63

0.68
0.72
0.76
0.80
0.84

0.89

5.0°

0.91
0.94

0.97
1.01
1.04
1.07
111

1.14
1.17
1.20
1.24
1.27

5.0°

0.00
0.02
0.04
0.06
0.07

0.09
0.11
0.13
0.15
0.16

0.18
0.20
0.22
0.23
0.25

0.27
0.29
0.31
0.32
0.34

0.38
0.41
0.44
0.48
0.51

0.55
0.58
0.62
0.65
0.69

0.72

6.0°

0.77
0.79

0.82
0.85
0.88
0.91
0.93

0.96
0.99
1.02
1.05
1.07

6.0°

0.00
0.02
0.03
0.05
0.06

0.08
0.09
0.11
0.12
0.14

0.15
0.17
0.18
0.20
0.21

0.23
0.24
0.26
0.27
0.29

0.31
0.34
0.37
0.40
0.43

0.46
0.49
0.52
0.55
0.58

0.61

7.0°

0.66
0.69

0.71
0.74
0.76
0.78
0.81

0.83
0.86
0.88
0.91
0.93

7.0°

0.00
0.01
0.03
0.04
0.05

0.07
0.08
0.09
0.10
0.12

0.13
0.14
0.16
0.17
0.18

0.19
0.21
0.22
0.23
0.25

0.27
0.30
0.32
0.35
0.37

0.40
0.42
0.45
0.47
0.50

0.52

8.0°

0.58
0.61

0.63
0.65
0.67
0.69
0.71

0.73
0.76
0.78
0.80
0.82

8.0°

0.00
0.01
0.02
0.03
0.05

0.06
0.07
0.08
0.09
0.10

0.11
0.13
0.14
0.15
0.16

0.17
0.18
0.19
0.20
0.22

0.24
0.26
0.28
0.30
0.33

0.35
0.37
0.39
0.41
0.44

0.46

10.0°

0.47
0.49

0.51
0.52
0.54
0.56
0.58

0.59
0.61
0.63
0.64
0.66

10.0°

0.00
0.01
0.02
0.03
0.04

0.05
0.06
0.06
0.07
0.08

0.09
0.10
0.11
0.12
0.13

0.14
0.15
0.15
0.16
0.17

0.19
0.21
0.23
0.24
0.26

0.28
0.30
0.32
0.33
0.35

0.37

12.0°

0.39
0.41

0.42
0.44
0.45
0.47
0.48

0.50
0.51
0.52
0.54
0.55

12.0°

0.00
0.01
0.02
0.02
0.03

0.04
0.05
0.05
0.06
0.07

0.08
0.08
0.09
0.10
0.11

0.11
0.12
0.13
0.14
0.14

0.16
0.17
0.19
0.20
0.22

0.23
0.25
0.26
0.28
0.29

0.31

14.0°

0.34
0.35

0.36
0.37
0.39
0.40
0.41

0.43
0.44
0.45
0.46
0.48

14.0°

0.00
0.01
0.01
0.02
0.03

0.03
0.04
0.05
0.05
0.06

0.07
0.07
0.08
0.08
0.09

0.10
0.10
0.11
0.12
0.12

0.14
0.15
0.16
0.17
0.19

0.20
0.21
0.23
0.24
0.25

0.26

16.0°

0.29
0.31

0.32
0.33
0.34
0.35
0.36

0.37
0.38
0.39
0.40
0.41

16.0°

0.00
0.01
0.01
0.02
0.02

0.03
0.03
0.04
0.05
0.05

0.06
0.06
0.07
0.07
0.08

0.08
0.09
0.10
0.10
0.11

0.12
0.13
0.14
0.15
0.16

0.17
0.19
0.20
0.21
0.22

0.23
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Reporting
Source
Height ft

440
460
480
500

520
540
560
580
600

620
640
660
680
700

720
740
760
780
800

820
840
860
880
900

920
940
960
980
1000

0.5°

4.88
5.06
5.24
5.43

5.60
5.78
5.96
6.13
6.31

6.48
6.65
6.82
6.98
7.15

7.32
7.48
7.64
7.80
7.96

8.12
8.28
8.44
8.59
8.75

8.90
9.05
9.21
9.36
9.51

1.0°

3.01
3.13
3.25
3.37

3.49
3.61
3.73
3.85
3.97

4.08
4.20
4.31
4.43
4.54

4.66
4.77
4.88
4.99
5.10

5.21
5.32
5.43
5.54
5.65

5.76
5.86
5.97
6.08
6.12

1.5°

2.19
2.28
2.37
2.46

2.55
2.64
2.73
2.82
291

3.00
3.09
3.17
3.26
3.35

3.44
3.52
3.61
3.69
3.78

3.86
3.95
4.03
4.12
4.20

4.28
4.36
4.45
4.53
4.61

2.0°

1.72
1.79
1.87
1.94

2.01
2.08
2.16
2.23
2.30

2.37
2.44
2.51
2.59
2.66

2.73
2.80
2.87
2.94
3.00

3.07
3.14
3.21
3.28
3.35

3.42
3.48
3.55
3.62
3.69

2.5°

1.42
1.48
1.54
1.60

1.66
1.72
1.78
1.84
1.90

1.96
2.02
2.08
2.14
2.20

2.26
2.32
2.38
2.44
2.50

2.55
2.61
2.67
2.73
2.79

2.84
2.90
2.96
3.01
3.07

3.0°

1.20
1.26
131
1.36

1.42
1.47
1.52
1.57
1.62

1.68
1.73
1.78
1.83
1.88

1.93
1.98
2.03
2.08
213

2.18
2.24
2.29
2.34
2.39

243
2.48
2.53
2.58
2.63

3.5°

1.05
1.09
1.14
1.19

1.23
1.28
1.32
1.37
1.42

1.46
1.51
1.55
1.60
1.64

1.69
1.73
1.78
1.82
1.86

191
1.95
2.00
2.04
2.09

2.13
2.17
2.22
2.26
2.30

4.0°

0.93
0.97
1.01
1.05

1.09
1.13
1.17
1.21
1.25

1.29
1.34
1.38
1.42
1.46

1.50
1.54
1.58
1.62
1.66

1.70
1.73
1.77
181
1.85

1.89
1.93
1.97
2.01
2.05

5.0°

0.75
0.79
0.82
0.85

0.89
0.92
0.95
0.99
1.02

1.05
1.09
1.12
1.15
1.19

1.22
1.25
1.29
1.32
1.35

1.38
1.42
1.45
1.48
151

1.55
1.58
1.61
1.64
1.68

6.0°

0.63
0.66
0.69
0.72

0.75
0.78
0.80
0.83
0.86

0.89
0.92
0.95
0.97
1.00

1.03
1.06
1.09
1.11
1.14

1.17
1.20
1.23
1.25
1.28

131
1.34
1.36
1.39
1.42

7.0°

0.55
0.57
0.60
0.62

0.65
0.67
0.70
0.72
0.74

0.77
0.79
0.82
0.84
0.87

0.89
0.92
0.94
0.96
0.99

1.01
1.04
1.06
1.08
111

1.13
1.16
1.18
1.20
1.23

8.0°

0.48
0.50
0.52
0.55

0.57
0.59
0.61
0.63
0.65

0.68
0.70
0.72
0.74
0.76

0.78
0.81
0.83
0.85
0.87

0.89
0.91
0.93
0.96
0.98

1.00
1.02
1.04
1.06
1.08

10.0°

0.39
0.40
0.42
0.44

0.46
0.47
0.49
0.51
0.53

0.54
0.56
0.58
0.60
0.61

0.63
0.65
0.67
0.68
0.70

0.72
0.74
0.75
0.77
0.79

0.81
0.82
0.84
0.86
0.87

12.0°

0.32
0.34
0.35
0.37

0.38
0.40
0.41
0.43
0.44

0.45
0.47
0.48
0.50
0.51

0.53
0.54
0.56
0.57
0.59

0.60
0.62
0.63
0.64
0.66

0.67
0.69
0.70
0.72
0.73

14.0°

0.28
0.29
0.30
0.31

0.33
0.34
0.35
0.36
0.38

0.39
0.40
0.41
0.43
0.44

0.45
0.46
0.48
0.49
0.50

0.51
0.53
0.54
0.55
0.56

0.58
0.59
0.60
0.61
0.63

16.0°

0.24
0.25
0.26
0.27

0.28
0.30
0.31
0.32
0.33

0.34
0.35
0.36
0.37
0.38

0.39
0.41
0.42
0.43
0.44

0.45
0.46
0.47
0.48
0.49

0.50
0.52
0.53
0.54
0.55
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Appendix Q
Sample problem

- Amend Leeway (LW) worksheet on page Q7 as follows:

Leeway (LW) worksheet

Case title F/V SRMPLE Case number _ 90-001 pgae Z€ JARN Z000

Planner's name _ SAR SCHOOL Datum number 1 search plan A B C A

Search object Medium displacemsnt fishing wvessel

1 Average surface wind (ASW) o

(from Datum worksheet, line C.1) 154 o1 31.72 ks
2 Downwind direction (ASW direction £ 180°) 014 -1
3 Leeway speed

ifrom figure N-2 or N-3) 113 ks
4 Leeway divergence angle

(from figure N-2 or N-3) + 50 -
5 Leeway directions

a Left of downwind (line 2 — line 4) 324 o

b Right of downwind (line 2 + line 4) DE4-T
6 Leeway (LW)

a Left of downwind 324 o7 1.3 kts

b Right of downwind DE4 ot 1.3 kis
7 Probable leeway error (LiV,)

(from figure N-2 or N-3) 0.3 kts
a Go to part E on the Datum worksheet.
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Appendix R
Medical assistance at sea, TMAS — TMAS Medical information exchange form

- Amend Appendix R — Medical assistance at sea, TMAS — TMAS Medical
information exchange form as follows

Confidential Private medical information

Patient
(Modified to conform with national data protection laws or regulations.)

Nationality:

Spoken language:

Medical circumstances

Time of onset of injury / illness:

Mechanism of injury (if applicable):

Injuries suspected / working diagnosis:

Signs and symptoms

Heart rate

Blood pressure

Respiratory rate

02 saturation

Conscious level: GCS or AVPU

Treatment administered and care given on board before
evacuation

Patient height (meters)

Patient weight (Kg)
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Is patient obese?

Are there known additional risks for medical evacuation?

Is patient able to wear an immersion suit? (for helicopter/rescue
boat evacuation)

Does patient need to be carried and transported on stretcher?

Is condition contagious?

Is the patient's mental state altered? If yes please confirm patient
consent for:

- transport in a stretcher

- intravenous cannulation prior to transfer

Previous Medical History Ongoing Treatments Care on board before
teleconsultation

Diagnosis given:

I\CIRC\MSC\01\MSC.1-CIRC.1594.docx



MSC.1/Circ.1594
Annex, page 145

Medical assistance required

Medical decision:

Ship diversion to port (name):

Ambulance:

Medical team: Doctor / Nurse / Paramedic
(Delete as required)

Medical Evacuation:

MEDEVAC Time Frame:

Immediate / Daylight Hours within 6, 12, 24
hours, etc.
(Delete as required)

MEDEVAC method (Delete as required):
Boat / Helicopter: Land on / Winch by
Stretcher / Winch by strop

Additional Information if required:

Additional information if required:

Air drop of supplies:

Quarantine situation:
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Ship Vessel Details

Ship Name: Call-sign:

IMO number:
Type: Flag:
Location: Departure DTG:

Pert-of-erigin Ports visited during the last 30
days

Destination: ETA DTG:

Contact:

Please send back all the available follow-up Information to:

TMAS Name: Tel:
Address:
Fax:
Email;
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Appendix T
Checklists and guides for multiple aircraft SAR operations
- Amend Appendix T as follows:
Page T-iACO procedure form — Mass-resecdue Multiple aircraft SAR operations

ACO procedure form — Massrescue Multiple aircraft SAR operations

GENERAL INFORMATION

OPERATION

EMERGENCY LOCATION
IDENTIFICATION (VERSON)
TIME ZONE

ACO INFORMATION

ACO CALLSIGN
ACO FREQUENCY
ACO TEL/EMAIL

WAYPOINTS

REFERENCE POINT

ENTRY POINT

FINAL APPROACH POINT
EXIT POINT

HOLDING POINT 1
HOLDING POINT 2
EVACUATION SITE 1
EVACUATION SITE 2
REFUELING

CREW SUPPORT

ALTITUDES

ENROUTE/ENTRY
HOLDING POINT(S)
FINAL ARPPROACH POINT
EXIT POINT
MISSED-APPROACH-
APPROACH FALLBACK PROCEDURE
ENROUTE/LEAVING AREA
NATURE OF DISTRESS AND/OR SEARCH OBJECTS

SAFETY BRIEF
"The Air Coordinator will only provide advisory information. You (Pilot-in-
command) are responsible for the safety of your own aircraft at all times. If you,
because of safety reasons, are unable to comply with instructions given by ACO,
you are to notify me (ACO) immediately."
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PICTURE OF ACO PROCEDURE

MISSEB-ARPPROACHPROCEDURE
APPROACH FALLBACK PROCEDURE

HOIST POSITIONS ON SCENE

WEATHER ON SCENE QNH
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Pilot Information File

AIR COORDINATOR 123,100 MHz

ENTRY REPORT / 20 NM before reaching area!
Callsign
Nationality
Type (FIXED/HELICOPTER AND TYPE)
Position
Altitude and pressure setting
ETA (RELEVANT POINT OR SEARCH AREA)
Endurance on scene
Remarks (EQUIPMENT — LIMITATIONS)
POB (crew, other personnel)

CoNooOAWNE

REPORTING

* Reaching assigned points.

* Leaving assigned points.

« Commencing operations (search, investigation during search, approach to
surface/ship, missed approach fallback procedure, hoist, landing etc.).

* Completing operations, including information regarding results.

* Leaving present altitude.

* Reaching new altitude.

10 minutes to completing hoist operation or search.

» 30 minutes on scene endurance, expecting fuel at (location)

* Exit Report: PAX, ETA and requirements at destination, ETA back in operations area
and any remarks (hoist position and weather)

SEARCH MISSION

=

- = =
P - S W
o 1 e -

. Coordination zones — example 1 NM on each side of border
Call neighbouring helo: before entering coordination zone
+when exiting 1NM buffer

2. No fly zones: Do no enter buffer zone.

NOTE:

The ACO provides only ADVISORY information, pilots-in-command aireraft
commanders are responsible for the safety of own aircratft.

Notify ACO immediately if unable to comply with instructions received.
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Appendix U

Mobile telecommunications device location process

Ui

ulil

ul.2

Ul.3

ul.4

Ul.5

The services available to mobile telecommunications device users utilize terrestrial
radio systems which are then linked to large computer servers which, amongst other
functions, record: activity; cell-site to which a user is connected; and general location
of the user. This information provides data which is of use to Search and Rescue
authorities who may need to identify the location of persons in actual or possible
danger, e.g. overdue vessel, aircraft or missing persons on land.

Mobile/Cellular telecommunications devices have also become a popular means of
reporting emergencies either at sea or on land, in the coastal environment and/or
other remote areas, e.g. swimmers, surfers, overdue hikers, climbers, etc. Leisure
boaters, aviators and small fishing craft might report their emergencies by cell/mobile
phone and these devices can often provide an effective signal over considerable
areas, depending on the location, height and power of the terrestrial aerial
infrastructure.

Survivors from distressed vessels or crashed aircraft may be able to use mobile
telecommunications devices to call for assistance or their devices may remain
switched on and may provide signals that can be detected by the cell/mobile
telecommunications system. The development of procedures to exploit location data
from these devices to determine survivor location is important for effective SAR
response, particularly when other sources of location information are not available or
are inconsistent or inaccurate.

This annex is focused on search planning techniques for situations where a mobile
telecommunications device can only be located using the terrestrial radio signal
information obtained from the aerial site the device was or is connected to. Where
Global Navigation Satellite Systems (GNSS) information is available on the location
of a mobile telecommunications device (i.e. the user has a GNSS enabled device),
the SMC may be able to apply normal search planning procedures and techniques to
the GNSS position. However, information on the cell-site signal location may also be
a useful confirmation of a GNSS position.

The processes outlined below are offered as manual search planning processes and
do not take into account any computerized search planning computer systems or
applications.
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Mobile Telecommunications Device Location Process

Ul.6

ul.6.1

Ul.7

Mobile telecommunications aerial (cell) sites are commonly fitted with three aerials?
(covering 360° in azimuth) which provide the mast/cell with three communications
"sectors" (each of 120° of arc) on which mobile/cell phone calls and data traffic can
be exchanged or mobile/cell phones/devices can be polled.® For SAR purposes this
usually means that, as a minimum, a mobile/cell device can be located to within a
particular aerial site "sector". This is, essentially, a crude direction-finding method but
with a large arc of error.

RCCs are recommended to establish what types of systems are in use in their SRRs
and ensure that they understand the technical processes and how those systems can
be used to provide data of use to SAR response and search planning.

Figure 1: A mobile telecommunications mast with three aerials — therefore three "sectors"

For 4G-capable mobile phones or devices within coverage of a 4G network cell/tower,
Mobile Communications service providers may also be able to provide information on
the distance of the phone or device from the cell/tower. This then provides the ability
to plot an arc within a particular aerial site sector.

Mobile Telecommunications Devices are Radio Transmitters

ul.8

Mobile telecommunications devices are radio transmitters: this means that the signals
behave in a similar way to VHF radio signals — they tend to work over "line of sight"
to and from the aerial/mast site. The signals can however be distorted, reflected,
propagated (by atmospheric conditions or their position in relation to bodies of water)
or shielded by buildings, passing traffic or terrain. This creates a particular problem
with emergency calls from mobile telecommunications devices in that the
communications data might "predict” that a phone is within the coverage of a mobile
telecommunications aerial site but, it can also be the case that the phone or device is
connected to the aerial from outside the normally predicted coverage.

This may not be the case globally and some aerial sites have more aerials per mast, e.g. 6.

Mobile telecommunications systems ‘poll' mobile devices on a periodic basis to establish the current location

and status of a device. When a device is switched on or off or, if a location update has not been received for
a set period of time or, a user makes or receives a call, text, data communication, etc. an update signal is
exchanged with the nearest mast. This information is logged by the mobile telecommunications company
computer servers. Each time a device moves in or out of range of a new aerial/mast, a new polling request
is exchanged and the phones mast-location and, therefore, its sector, is updated.
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u1.9

Mobile Communications service providers can provide terrain models of each aerial
site and these can show, in more detail, any masking effects based on transmitter
height and terrain contours, buildings, etc. between various locations in a cell tower's
coverage area. It can be useful to ask providers to assist the RCC/MRCC in
determining the area where the mobile communications device may be located.

Emergency Telephone Systems, Enhanced Call-Data

U1.10

Emergency telephone calls from mobile telecommunications emergency (e.g. 112,
999, 911) voice-calls may be routed through telecommunications systems that are
able to automatically provide approximate location information to the emergency
service operator. These systems usually give a predicted location area for a phone
based on signal strength, aerial site location, transmitter power and surrounding
terrain, buildings, etc. Such prediction areas are usually provided to emergency
services in either a circle or an ellipse form, which can be plotted onto a chart or map.
In reality they can be much more complex shapes depending of the scale of the terrain
model used. However, these areas can be significantly inaccurate given other factors
such as propagation, terrain masking, signal attenuation, etc. See figure 5 below for
diagram.

Cell Site Information

Ul.11

u1.12

Mobile telecommunications companies can usually provide the following enhanced
information about an emergency telephone or data call. National legislative
procedures and processes may have to be followed to enable a RCC/MRCC to obtain
such information e.g. such data may not be directly available to SAR coordination
services and police or judicial assistance may have to be requested to obtain the
information due to privacy laws, etc.

a) cell site location — in the national map grid-reference system and/or in
Latitude and Longitude;

b) postal address of the site including the postal or Zip code;
c) time that the information was valid for;
d) whether the information is an incoming or outgoing call, text or data

connection or was a polling location-update signal;

e) the "sector" on which a mobile telecommunications device was connected or
polled — this may be in one of two formats:

i) clock face, e.g. 12 o'clock to 5 o'clock;
i) bearing method, e.g. 060 degrees; and
f) for a 4G device within a 4G network, the distance of the device from the cell

site location may be available.

The "direction" information needs to be understood and interpreted before it can be
used for search planning:

a) The clock face method indicates that the sectors are laid out according to the
12 hour clock system, with each "hour" representing 30 compass degrees
e.g. "sector from 4 o'clock to 8 o'clock" means from 120 to 240 degrees:
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12 o'clock

Cell site

8 o'clock 4 o'clock
Clock face

bearing method

Figure 2. Cell site sector, clock face method, three sectors. Note: 12 o'clock is normally grid
north?.

The orientation of a cell site compass direction must also be established, e.g. Grid North, True North,
Magnetic North. This must then be applied to any search plan.
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b)

The "Bearing" method means the sector is reported as the centre line of
a 120 degree-wide sector e.g. "sector bearing 060" means that the sector is
from 000 degrees to 120 degrees (assuming site North is 000 degrees
map-grid North); 60 degrees must be added and subtracted from the
given-bearing to provide the aerial "sector". This assumes a three-aerial
mast.

Sector
method

Subtract 60 degrees =
000 degrees (North)

Sector
bearing
reported as
060
degrees

A
!
1
i
i
i
i
i
1
i
i
i
i
i
i
i

Cell site

N

bearing Add 60 degrees

=120 degrees

Figure 3: Cell site sector, bearing method

U1.13 The process of plotting and creating a (crude) manual search area from either "sector"

format is to:

a) plot the location of the aerial site on a map or chart;

b) draw on the chart the sector bearing lines from the cell site to the maximum
range that the cell site is predicted to cover, e.g. 10 kilometres;

c) scribe an arc, between the bearing lines, centred on the aerial site location
to the maximum range the site can cover. This shape will look like a large
cake-slice;

d) enclose the "cake slice" within a box;

e) calculate an appropriate Datum Time;

f) if the incident is over land, this area is now your search area. It may be
necessary to move this area in accordance with estimated or likely
movement if the survivors are known to be moving, e.g. walking;

g) for an aircratft, if the planned route is known, this may also be plotted to further

reduce the search area;
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h) if the incident is maritime, drift each corner of this box according to the
appropriate tide/current(s) near to each corner (any corners "on land" will
have to be drifted in approximation to the nearest coastal tides and currents);

i) add estimated, or known, leeway of the search object to the drift of each
corner of the box;

)] increase the size of the search box in accordance with assessed Drift Error
factor percentage. This can be done by expanding the sides of the box by
the amount calculated. The final area is the search area; and

k) manually calculate Search Area Coverage for assigned SRUS.

U1.14 It should be noted that "drifting" corners is not always adequate. For example: This
would not work very well in areas with a high current gradient, such as some bays,
inlets, straits, etc. and the four corners of a box may not include a strong current in
the middle, for example. The drift start points should be based on the best available
knowledge of the local currents and winds to ensure a proper representation of
possible drift trajectories.

U1.15 Use of drift buoys, such as Self Locating Datum Marker Buoys, may assist with
validation of drift assumptions.

Ul.16 This may lead to the "box" becoming distorted at the corners due to greater or lesser
drift rates in different places.

See next page for an image of this process.
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-

Tide/currents

LAND

Drifted area — increased in size according to
relevant Drift Error and Initial Position Error factor
percentage and in accordance with local tides and
current in the location of the comers

. Each comer
(over the sea)
. drifted

according to
\ nearest tide

and/or current
and leeway

information to
the Datum

- Timn

Device in this
sector at time of
call

Figure 4: Search area created from mobile/cell telecommunications activity data
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Enhanced Emergency Call Data Information Ellipse, Search Planning Process

Land

Drift corners
of area
according to
resultant drift
of
appropriate
coastal
tide/currents
and leeway.

Figure 5: Enhanced emergency call data plotting and drifting
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ul.1v

a) Plot enhanced call data service ellipse or circle onto chart or map.

b) Enclose the ellipse or circle within a rectangle or square. Enclose the ellipse
within a box and determine the latitudes and longitudes/grid positions of the
corners and then plot onto a chart.

c) If elapsed time from emergency call to arrival of SRUs on scene is long, drift
the area to the chosen datum time according to tide/currents and known or
estimated leeway for each corner.

d) Where parts of the area are on land, drift the "land corners" according to the
tide/current in the sea area nearest to those corners (this is a pragmatic,
rough estimate search area and will require adequate additional error factors
to be applied).

e) Add appropriate Drift Error factor (%) size increase to the resultant rectangle.

f) Allocate SRUs to the resultant area.

Datum Line Searches

U1.18

U1.19

U1.20

ul.21

ul.22

Where a vessel or aircraft is overdue and is on a known or possible route, mobile
device location data may provide clues to its location.

For example, an overdue vessel or aircraft is known to have set off on a route,
travelling from north to south, between two places, but there is a large distance
between them. The SMC wishes to reduce the size of the search area and obtains
mobile telecommunications device data that indicates the vessel or aircraft had
received a telephone call off a certain part of a coastline. This information can be
plotted to provide the SMC with a Last Known Position from which to create a Datum
Line search plan for the rest of the route.

The process explained in paragraph 12 above can be applied to develop a search
area from this initial cell site information. Once this is done, normal Datum Line search
planning processes (manual or computerized) can then be used to calculate a Datum
Line search area along the rest of the vessel or aircraft's estimated route.

The Initial Position Error (IPE) is determined by measuring the largest distance across
the "sector". A position in the middle of the "sector" should be chosen as the Drift Start
Position (DSP) and the IPE then applied to this position.

The same process could be used for land incidents to determine the LKP of missing
hikers, aircraft, vehicles, etc. on planned or known routes.

See diagram below for detail.
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Figure 6: Using Mobile Telecommunications Data to Develop a Search Area
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U1.23 It should be noted that a mobile communications device and mobile
telecommunications aerial data constitute only one line of evidence about the vessel's
position at the time of the call. Other lines of evidence include nautical chart
information, especially data on soundings, aids to navigation, hazards to navigation,
etc., along with any available information about the vessel's intended route,
destination, experience, qualifications, predilections of the vessel's captain, etc. All
of this information should be considered when estimating the most probable position
at the time of the last communication, the probable error of that position and the most
probable track(s) and speed(s) of advance thereafter.
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Using Telecommunications Data to Reduce Size of a Datum Line Search Area

Telephone call was
received in this sector
on this mobile
telecommunications
aerial

Passage track which can be
discounted from Datum Line Search

calculations.

\

LAND

SEA

LAND

Example: An overdue vessel is on a voyage
from A to B.

The intended passage route is estimated by
the SMC (as shown in the dotted arrows).
To help reduce the size of the Datum Line
Search Area, the SMC obtains mobile
telecommunications data which indicates
that the overdue vessel received a
telephone call which connected to the
aerial/mast sector as shown.

The SMC can now eliminate part of the
estimated route because they have a
confirmed 'Last Known Position area' where
the overdue vessel was at the time of the
telecommunications activity (the mobile
aerial 'sector’).

Figure 7: Using Mobile Telecommunications data to reduce the size of a Datum Line search area

I\CIRC\MSC\01\MSC.1-CIRC.1594.docx



MSC.1/Circ.1594
Annex, page 162

ul.24

Ul1.25

Ul.26

Mobile telecommunications device data can also provide RCCs with useful location
information for overdue persons, vehicles or aircraft. Although mobile
telecommunications devices may not be in use while an aircraft is in the air, it may be
that persons on board use, or try to use, their cell/mobile phones once an aircraft has
forced landed or, that mobile telecommunications devices are or become active at a
crash or forced landing site. Light aircraft users may also leave cell/mobile devices
switched on in flight and this may provide useful SAR clues if an aircraft is reported
overdue or missing.

In these scenarios, location data from these devices may assist SAR units and teams
to locate a missing aircraft.

It should be noted again that a cell-site signal propagation "map" for the cell-site tower,
based on terrain and height of the mobile telecommunications devices above ground
level, will be useful to help the search planner create a more accurate search area.
Unless aircraft was airborne and moving at the time.

See example below.

&0

Cell site located in a remote
area Signal data from missing
aircrafl is located within this
"Sector’, which may be a clue for
search planning purposes

aose

FORT

Figure 8: Mobile communications device aerial sector for land SAR scenario
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AMENDMENTS TO IAMSAR MANUAL VOLUME Il

Reorganized version

a. Contents

Foreword

Abbreviations and acronyms

Glossary
Section 1
Section 2
Section 3
Section 4
Section 5
Section 6
Section 7
Section 8
Section 9
Section 10
Section 11
Section 12
Section 13
Section 14
Section 15
Section 16
Section 17
Section 18
Section 19
Section 20
Section 21
Section 22
Section 23
Appendix A

Appendix B
Appendix C
Appendix D
Appendix E
Appendix F

Overview of the SAR system

Rendering-assistanee Distress alerts and messages
On-scene-coordination Medical assistance
On-board-emergencies Vessel emergencies at sea
Multiple-aireraft SAR-operations Aircraft emergencies

Initial action by assisting vessels
Initial action by assisting aircraft
On-scene communications

On Scene Coordinator

Multiple aircraft SAR operations
Aircraft Coordinator

Searching

Rescue action plan

Rescue or assistance by vessels
Rescue or assistance by aircraft
Vessel / helicopter operations
Underwater search and rescue
Rescue on land

Intercepts

Survivors

Deceased persons

Public relations

Training

Regulation V/33 of the International Convention for the Safety of Life at Sea,

1974, as amended
Search action message

Factors affecting observer effectiveness

Standard format for search and rescue situation report (SITREP)

SAR briefing and debriefing form

Own emergency
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Appendix G Rendering assistance

Appendix H  Multiple aircraft SAR operations

Abbreviations and acronyms

A search area

A/C aircraft

ACO aircraft coordinator

AED automated external defibrillator

AFTN aeronautical fixed telecommunication network

AR aeronauticalinformation-publication
ool inf . .

AlS automatic identification system {radie-havigation)
AIS-MOB automatic identification system — man overboard
AIS-SART automatic identification system — search and rescue transmitter
AM amplitude modulation

ARCC aeronautical rescue coordination centre

ATC air traffic control

ATS air traffic services

C coverage factor

°C degrees centigrade

CPR cardiopulmonary resuscitation

CRS coast radio station

C/S call sign

CS coast station

CSs creeping line search

CsC creeping line search, coordinated

CSP commence search point

CAW—— contindous-wave

DF direction finding

DMB datum marker buoy

DR dead reckoning

DSC digital selective calling

ECDIS electronic chart display and information system
ELT emergency locator transmitter

EPIRB emergency position-indicating radio beacon
ETA estimated time of arrival

ETD estimated time of departure

°F degrees Fahrenheit

FIV fishing vessel

FLIR forward looking infrared (camera)

FM frequency modulation

ft feet

fw weather correction factor

GHz gigahertz

GMDSS global maritime distress and safety system
GNSS global navigation satellite system

GPS global positioning system

GS ground speed

gt gross tonnage

HF high frequency

IBRD International 406 MHz Beacon Registration Database
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ICAO
ICS

IFR

IMC

IMO
IMSO
Inmarsat

INTERCO
ITU
JRCC
kg

kHz

km

kt(s)
LCB
LES
LKP
LRIT
LUT

LW

m

M/V
MCC
MEDEVAC
MEDICO
MF

MHz
MMSI
MOB
MRCC
MRO
MRSC
MSI
MTTSI
NBDP
NM

oS

OosC
PANS-ATM

PIF
PIW
PLB
POB
POC
POD
POS
PS

R
RIT
RANP
RCC
RPA

International Civil Aviation Organization

International Chamber of Shipping

instrument flight rules

instrument meteorological conditions

International Maritime Organization

International Mobile Satellite Organization

an IMO recognized mobile satellite eemmunication service

International Code of Signals
International Telecommunication Union
joint (aeronautical and maritime) rescue coordination centre
kilogram

kilohertz

kilometres

knot(s) (nautical mile(s) per hour)
line of constant bearing

land earth station

last known position

long-range identification and tracking
local user terminal

leeway

metre

merchant vessel

mission control centre

medical evacuation

medical advice, usually by radio
medium frequency

megahertz

maritime mobile service identity

man overboard

maritime rescue coordination centre
mass rescue operations

maritime rescue sub-centre

maritime safety information

minimum time-to-scene intercept
narrow-band direct printing

nautical mile

contour search

on-scene coordinator

(ICAO) Procedures for Navigation Services — Air Traffic
Management

pilot information file

person in water

personal locator beacon

persons on board

probability of containment (within the search area)
(search) probability of detection
(search) probability of success
parallel track search

search radius

radio telephony

regional air navigation plan

rescue coordination centre

remotely piloted aircraft
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RPAS remotely piloted aircraft system

RSC rescue sub-centre

RTF radio telephony

RHH— radioteletype

S track spacing

SIV sailing vessel

SAC special access code

SAR search and rescue

SART search and rescue radar transponder

SC search and rescue coordinator

SES ship earth station

SITREP situation report

SLDMB self-locating datum marker buoy

SMC search and rescue mission coordinator

SMCP (IMO) Standard Marine Communication Phrases
SOLAS (IMO) Safety of Life at Sea Convention (also, compliant

therewith)

SPOC—— search-andrescue-point-of contact

SRR

search and rescue region

SRs—— search-andrescue sub-region

SRU search and rescue unit

SS expanding square search

SSB single-sideband

SY—— search-uhit

SURPIC surface picture

T search time available

T true course

TAS true air speed

TCAS traffic collision avoidance system
TMAS telemedical assistance (or advice) service
TS track line search

TSN track line search, non-return
TSR track line search, return

TTT (aircraft) time-to-turn

UHF ultra high frequency

UTC coordinated universal time

\% (SAR facility) ground speed

VFR visual flight rules

VHF very high frequency

VMC visual meteorological conditions
VS sector search

W sweep width

WWNWS world-wide navigational warning service
7/ time zone identifier: UTC

Glossary [add:]

IMO recognized mobile satellite service: distress and safety communication service
provided by a mobile satellite service recognized by the International Maritime Organization
(IMO), for use in the GMDSS.
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Mobile-satellite service: a radiocommunication service between mobile earth stations and
one or more space stations, or between space stations used by this service; or between
mobile earth stations by means of one or more space stations.

Triage: the process of sorting survivors according to medical condition and assigning them
priorities for emergency care, treatment and evacuation.
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Section 1 Overview of the SAR system

Section contents

Purpose
Responsibilities and obligations to assist
SAR coordination
On-scene coordinator
SAR mission coordinator
SAR coordinator
National and regional SAR system organization
Coordination by land-based authorities
Ship reporting systems and vessel tracking
Amver
Aircraft reporting system
Other assistance

Purpose

The purpose of the International Aeronautical and Maritime Search and Rescue Manual for
Mobile Facilities, which is intended for carriage on board search and rescue units, and on
board civil aircraft and vessels, is to provide guidance to those who:

- operate aircraft, vessels or other craft, and who may be called upon to use the
facility to support SAR operations

- may need to perform on-scene coordinator functions for multiple facilities in the
vicinity of a distress situation

- experience actual or potential emergencies, and may require search and rescue
(SAR) assistance.

Responsibilities and obligations to assist

Under long-standing traditions of the sea and various provisions of international law, ship
masters are obligated to assist others in distress at sea whenever they can safely do so.

The responsibilities to render assistance to a distressed vessel or aircraft are based on
humanitarian considerations and established international practice. Specific obligations can
be found in several conventions, including the following:

- Annex 12 to the Convention on International Civil Aviation
- International Convention on Maritime Search and Rescue

- Regulation V/33 of the International Convention for the Safety of Life at Sea,
1974 (SOLAS 1974). (See appendix A).
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SAR coordination
The SAR system has three general levels of coordination:

- On-scene coordinators (OSCs)

- SAR mission coordinators (SMCs) {rescue—coordination—centre}-based at

Rescue Coordination Centres (RCCs)

- SAR coordinators (SCs) (national level).

On-scene coordinator

When two or more SAR facilities are working together on the same mission, one person on
scene may be needed to coordinate the activities of all participating facilities.

- the SMC designates an OSC, who may be the person in charge of a:
— search and rescue unit (SRU), ship, or aircraft participating in a search, or
— nearby facility in a position to handle OSC duties
- the person in charge of the first facility to arrive at the scene will normally assume
the OSC function until the SMC arranges for that person to be relieved.
SAR mission coordinator

Each SAR operation is carried out under the guidance of an SMC. This function exists only
for the duration of a specific SAR incident and is normally performed by the RCC chief or a
designee. The SMC may have assisting staff.

The SMC guides a SAR operation until a rescue has been effected or it becomes apparent
that further efforts would be of no avail.

The SMC should be well trained in all SAR processes, be thoroughly familiar with the
applicable SAR plans, and:

- gather information about distress situations
- develop accurate and workable SAR action plans

- dispatch and coordinate the resources to carry out SAR missions.

SMC duties include:
- obtain and evaluate all data on the emergency

- ascertain the type of emergency equipment carried by the missing or distressed
craft

- remain informed of prevailing environmental conditions

- if necessary, ascertain movements and locations of vessels and alert shipping
in likely search areas for rescue, lookout and/or radio watch

- plot the areas to search and decide on methods and facilities to be used
- develop the search action plan and rescue action plan as appropriate

- coordinate the operation with adjacent RCCs when appropriate

- arrange briefing and debriefing of SAR personnel

- evaluate all reports and modify action plans as necessary
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- arrange for refuelling of aircraft and, for prolonged search, make arrangements
for the accommodation of SAR personnel

- arrange for delivery of supplies to sustain survivors

- maintain in chronological order an accurate and up-to-date record

- issue progress reports

- determine when to suspend or terminate the search

- release SAR facilities when assistance is no longer required

- notify accident investigation authorities

- if applicable, notify the State of registry of the aireraft-missing or distressed craft

- prepare afinal report.

SAR coordinator

SCs are the top level SAR managers; each State normally will have one or more persons or
agencies for whom this designation may be appropriate.

SCs have the overall responsibility for:
- establishing, staffing, equipping and managing the SAR system
- establishing RCCs and rescue sub-centres (RSCs)
- providing or arranging for SAR facilities
- coordinating SAR training
- developing SAR policies.

National and regional SAR system organization

Many States have accepted the obligation to provide aeronautical and maritime SAR
coordination and services on a 24-hour basis for their territories, territorial seas, and where
appropriate, the high seas.

- To carry out these responsibilities, States have established national SAR
organizations, or joined one or more other States to form a regional SAR
organization associated with an ocean area or continent.

- A search and rescue region (SRR) is an area of defined dimensions associated

with arescue-coordination-centre (RCC)-an RCC, within which SAR services are
provided.

— SRRs help to define who has primary responsibility for coordinating
responses to distress situations in every area of the world, but they are not
intended to restrict anyone from assisting persons in distress

— the International Civil Aviation Organization (ICAQO) regional air navigation
plans (RANPSs) depict aeronautical SRRs

The International Maritime Organization (IMO) Global SAR Plan depicts maritime SRRs.

Coordination by land-based authorities

SAR operations are normally coordinated from specially equipped operational centres or
RCCs, staffed 24 hours a day with trained personnel. The working language for these centres
should be English.
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Each RCC has an associated SRR. The SRR might be divided into sub-regions with
associated resedve-sub-centres{RSCs)-RSCs.

- Land-based communication facilities include:
— land earth stations (LESS)
— Cospas—Sarsat mission control centres with local user terminals (LUTS)

— independent coast radio stations (CRSs) or CRSs associated with the RCCs

— air traffic services (ATS) units

— mobile phone networks

— internet

— public telephone alerting systems

Ship reporting systems and vessel tracking

Ship reporting systems have been established by several States.

Ships at sea may be the only craft near the scene of a distressed aircraft or vessel.

Amver

A ship reporting system enables the SMC to quickly:

— identify vessels in the vicinity of a distress situation, along with their
positions, courses, and speeds

— be aware of other information about the vessels which may be valuable
(whether a doctor is on board, etc.)

— know how to contact the vessels
— improve the likelihood of rapid aid during emergencies

— reduce the number of calls for assistance to vessels unfavourably located
to respond

— reduce the response time to provide assistance.
Masters of vessels are urged or mandated to send regular reports to the

authority operating a ship reporting system for SAR and other safety-related
services.

Additional information on operators of ship reporting systems may be obtained
from RCCs.

Automatic identification system (AIS) and long-range identification and tracking
(LRIT) transmissions are also important for providing shore authorities with real
or near real time vessel tracking data to support search and rescue.

Amver is one of many ship reporting systems. It is a world-wide system operated
exclusively to support SAR and make information available to all RCCs.

There is no charge for vessels to participate in, nor for RCCs to use, Amver.

Many land-based providers of communications services world-wide relay ship
reports to Amver free of charge.

Any merchant vessel of 1,000 gross tonnes or more on any voyage of greater
than 24 hours is welcome to participate.

I\CIRC\MSC\01\MSC.1-CIRC.1594.docx



MSC.1/Circ.1594
Annex, page 172

- Information voluntarily provided by vessels to Amver is protected by the US
Coast Guard as commercial proprietary data and made available only to SAR
authorities or others specifically authorized by the ship involved.

Aircraft reporting system

- Aircraft typically rely upon airtraffic-services (ATS) ATS units for flight following
and communications services.

- Pilots are encouraged to file flight plans with the appropriate ATS unit to ensure
expeditious response to an emergency.
Other assistance

SAR facilities may be required to perform operations other than search and rescue, which if
not carried out could result in a SAR incident.

- assist a craft that is in a serious or potentially serious situation and in danger of
becoming a SAR incident, such as a:

— collision at sea

— loss of propulsion

— fire

— grounding

— vessel taking on water

— insufficient remaining fuel.
- provide medical assistance.

- alert appropriate authorities of unlawful acts being committed against an aircraft
or vessel:

— pirate attack
— hijacking attempt.

- assist after the vessel or aircraft has been abandoned, to minimize future
hazards or to prevent future, unnecessary reports or reactions.
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Section 2 Distress alerts and messages

Section contents

General advice
Distress signals
Spoken emergency signals and procedural words
EPIRBs, ELTs and PLBs
121.5 MHz distress beacon alerts
Additional equipment
Distress alert from a vessel
Vessel distress message
Visual distress signals
Distress alert from an aircraft
Aircraft distress message
Aircraft pilot distress message checklist
Transmission of the distress message
Cancellation of distress message
Vessel and aircraft actions on observing AIS-SART or AIS-MOB device signals

General advice

Pilots-in-command and masters should not delay notifying the SAR system if a problem is, or
may be, developing which could involve need for assistance. This allows the SAR system to
carry out preliminary and contingency planning that could make the critical difference if the
situation worsens.

: | fieat
: . |

Spoken emergency signals and procedural words

Three speken-emergency signals are used by aircraft and vessels:

Distress signal

- MAYDAY is used to indicate that a mobile craft or person is in-threatened with
grave and imminent danger and requests immediate assistance; for example,
when a vessel has a man overboard situation and a master considers that further
help is necessary

- has priority over all other communications

Urgency signal
- PAN-PAN is used when the safety of a mobile craft is in jeopardy

- the urgency signal PAN-PAN should be used when an unsafe situation exists
that may eventually involve a need for assistance

- has priority over all but distress traffic
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Safety signal

SECURITE (pronounced SE-CURE-E-TAY) is used for messages concerning
safety of navigation or giving important meteorological warnings

Any message headed by one of these sighals has precedence over routine messages.

The signal is usually repeated three times at the beginning of the message

A pilot-in-command or a master in a distress situation should declare a distress condition
using the MAYDAY signal.

Basic spoken radio procedural words which SAR personnel should understand and use are

as follows:

AFFIRMATIVE / AFFIRM means that what a person has transmitted is correct
BREAK is used to separate portions of a message or one message from another
FIGURES is spoken just before numbers are given in a message

| SPELL is used just before a phonetic spelling, such as of a proper name
NEGATIVE means "no"

OUT indicates the end of a transmission when no reply is expected or required
OVER indicates the end of a transmission when an immediate reply is expected
ROGER means "I have received your transmission satisfactorily"

SILENCE (pronounced SEE LONSS) is said three times and means "cease all
transmissions immediately"

SILENCE FINI (pronounced SEE LONSS FEE NEE) means "silence is lifted",
and is used to signify the end of the emergency and resumption of normal traffic

THIS IS said before the station name or call sign which immediately follows

WAIT / STAND BY means "I must pause for a few seconds; stand by for further
transmission"

For a more detailed listing of procedural words to use, refer to the International Code of
Signals (INTERCO).

EPIRBs, ELTs and personal locator beacons (PLBs)

EPIRB: an EPIRB transmits a signal that alerts SAR authorities and allows
rescue facilities to home in on the distressed vessel. It is activated automatically
upon exposure to the sea, or manually. 406 MHz EPIRBs use Cospas-Sarsat
satellites and are required on board certain vessels.

ELT: most civil aircraft carry one of two types of ELT to alert SAR authorities to
a distress situation.

— 406 MHz ELT for use with Cospas-Sarsat satellites, required on aircraft on
international flights

— 1215 MHz ELT might be allowed/required on domestic flights and is
intended to be heard by other aircraft

- PLB: the 406 MHz PLB is not a mandated international carriage
requirement, but may be carried on a person and has similar characteristics
to EPIRBs and ELTs.
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Cospas—Sarsat calculates position information for the 406 MHz distress beacons.

Most ELTs-and, EPIRBs and PLBs provide homing signals on 121.5 MHz; some
also use 243 MHz and some EPIRBs may also integrate SARTs into their
designs.

Most EPIRBs and all fixed ELTs are designed to activate automatically when a
vessel sinks or an aircraft crashes. (EPIRB alerts tell whether the beacon was
activated automatically or manually).

Some ELTs-and, EPIRBs and PLBs may also have integral GPS capabilities.

The followings steps should be followed when a distress beacon is inadvertently
activated:

— switch the distress beacon OFF; and
— immediately attempt to notify the an RCC that the alert is false.

In cases where the beacon cannot be turned OFF, take measures to prevent or inhibit
transmission of signal (e.g. shielding of transmission, battery removal, etc.). Such actions
may prevent future use of the distress beacon.

Note: there is no penalty for inadvertent activation of a distress beacon.

121.5 MHz distress beacon alerts

121.5 MHz distress beacons are still in use and send out distress alerts heard
on the radio as a WOW WOW sound of two alternating tones.

Aircraft in flight are the primary means of detecting these alerts.
Pilots-in-command should advise ATS units when this distress alert is heard.

When in flight and reporting an alert from a 121.5 MHz distress beacon, the
pilot-in-command should expect the ATS unit to request the following
information:

— your aircraft altitude above ground level, where and when the signal was
first heard

— your aircraft altitude above ground level, where and when maximum signal
was heard

— your aircraft altitude above ground level, where and when signal faded or
was lost.

Additional equipment

SOLAS ship requirements include the following:

— two-way VHF radio-telephone apparatus and survival craft radar
transponders to be placed on each side of the vessel, in a position ready to
be taken on board a survival craft, and one of the following:

— a radar SART which, after being switched on manually and triggered by
radar(s) in its vicinity, automatically sends out a series of pulses which are
displayed on a radar screen as a series of elongated pips, similar to a radar
responder beacon (racon) pip, or

— an AIS search and rescue transmitter (AIS-SART) which, after being
switched on manually, automatically sends updated position reports using
a standard AIS class A/B position report. An AIS-SART has a built-in GNSS
receiver.
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Distress alert from a vessel

Use any of the Global Maritime Distress and Safety System (GMDSS) equipment to
transmit a distress alert:

Inmarsat distress call

VHF channel 16 (156.8 MHz FM)
DSC on (VHF/MF or HF)

EPIRB

— any distress transmissions on the-freguenrey VHF channel 16 or 2182 kHz
could be preceded by a digital selective call

— in remote oceans areas, the distress call should also be transmitted on a
ship-to-shore HF circuit to a CRS, especially when distress calls on 2182
kHz or channel 16 are not replied to by other stations

Should there be doubt concerning the reception of the distress message, it should also be
transmitted on any frequency available on which attention might be attracted, such as an
inter-ship frequency which may be in use in the local area-areas.

Before changing frequency, however, adequate time should be allowed for reply.

In the event of failure of the ship's radio station, it may be possible to transmit a message
using portable equipment, provided for use in survival craft.

Vessel distress message

Important components of the distress message include:
dentificati I I
.
lind of assi irod

the distress signal "MAYDAY"

the name of the vessel in distress

the call sign or other identification

the MMSI (if the initial alert has been sent by DSC)

the position, given as latitude and longitude, or if this is not known or if time is
insufficient, in relation to a known geographical location

the nature of the distress

the kind of assistance required

any other useful information; for example:

— weather in immediate vicinity, wind direction, sea and swell, visibility
— time of abandoning ship

— number of crew remaining on board (total/POB)

— number and type of survival craft launched

— emergency location aids in survival craft or in the sea

— number of seriously injured.
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Include as much of the above information as practical in the initial distress message.

The timing of subsequent transmissions will be governed by circumstances.
In general, if time allows, a series of short messages will be preferable to one or two long
ones.

15 vesse! Yos Transmit, if time Embark in Switch cn
sinking o¢ to be allows, lﬁ:’.im:’g: call i survival craft with B £PIRB and SART
abandoned? by HF/MFAHF DSC VHF, SART. and, immediately and
or Inmarsat i possible, ERIRE leave on

Is

Communicate on

Immediata Transmit distress cal Respons Yes HF Switch cn EPIRB
" . o | = ISRONSE ik MFNHF er ; Bt
help = HH:II:“.'HP'DS(, recened? Pl nmarsat 10 RCC P and SART manually
needed? or inmarsat and ships on boarc

A potential 1 Naotify RCC by Communicate on
problem existe? HF/MFAHF DSC

Resporse HFMFVHF or
I 25 ~
| Yes o Ineraaas received? Inmarsat to RCC
! and ships
RADIO DISTRESS COMMUNICATIONS
Digital Selective Radiotelephone Radiotelex
1. EPIRB shoud float free and activats é]es“img DSC)
automatically if it cannot be taken VHE Channel 70 Channel 18
I an
R MF 2.187.5 ki z 2,182 kHz 2,174.5 kHz
2. Where necessary, ships should use sy HF4 4.207.5 kMz 4.125 xHz 4.177.5 kHz
8ppropriate meana 10 alert other ships HFS 6,312 kHz 6,215 kHz 6,268 kHz
3. Nothing above s mended to preclude the HF8 8.414.5 kHz 6,291 kHz B8,376.5 kHz
usa of any and all avallable means of HF12 12,577 kHz 12,290 kHz 12,520 kHz
distress Werting HF16 18,604.5 kHz 16,420 kHz 16,685 kHz

GMDSS operating guidance for masters of ships in distress situation
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Visual distress signals

Visual international distress signals are shown below. Seetion-3-provides-mere-irformation-

A Tk

A red parachute flare Flames Red flare Yellow smoke
The flags “N.C." A square flag having above or below it a ball

| . OOOCCICIC3000

S.0.8. by light or sound

Slowly and repeatedly raising and
lowering the arms — outstretched

Distress alert from an aircraft
The aircraft would normally notify an ATS unit, which should notify the RCC.

Use 121.5/243.0 MHz if there is no response on the assigned en-route frequency and no
data link communication is available:

— transmit blind
— set transponder to 7700 for distress
— set data link equipment to the appropriate emergency code, if so equipped

— an aircraft in distress may use any means at its disposal to attract attention,
make known its position, and obtain help.
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Aircraft distress message
An emergency can be either a DISTRESS or an URGENCY condition.
Distress

- Begin initial communication with the word "MAYDAY", repeated three times.
Urgency

- Begin initial communication with the word "PAN-PAN", repeated three times.
Specific procedures in handling emergency situations cannot be prescribed due to the
variety of possible emergency situations.

- The flight operations manual for the specific type of aircraft is the best source of
guidance and should be carried on board.

Aircraft pilot distress message checklist

When reporting an in-flight emergency, the pilot-in-command should expect the ATS unit to
request the following information:

- aircraft identification and type
- nature of the emergency
- pilot's desires or intentions
- pilot should also include:
— aircraft altitude
— fuel remaining, in hours and minutes
—  pilot-reported weather
— pilot capability for instrument flight rules (IFR) flight
— time and place of last known position
— heading since last known position
— airspeed
— havigation equipment capability
— NAVAID signals received
—  visible landmarks
— aircraft colour
— number of persons on board
— point of departure and destination

— emergency equipment on board.

Transmission of the distress message

When an aircraft transmits a distress message by radio, the first transmission is generally
made on the designated air—ground en-route frequency in use between the aircraft and an
ATS unit.

- Although 121.5 MHz and 243.0 MHz are emergency frequencies, the aircraft will
usually be kept on the initial contact frequency
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— change frequencies only when there is a valid reason.

- Inan emergency, the aircraft may use any other available frequency to establish
contact with any land, mobile, or DF station.

- SAR organizations ordinarily will inform merchant ships of aircraft emergencies
at sea.

Cancellation of distress message

- Cancellation should occur as soon as the distressed craft has been recovered
or when the assistance of SAR facilities is no longer required.

- Any false alert, including by inadvertent human error, should be cancelled so
that SAR authorities do not needlessly respond.

Vessel and aircraft actions on observing AIS-SART or AIS MOB device signals

Vessels at sea may observe AIS-SART or AIS MOB signals on navigation displays. Although
AIS-SARTs and AIS MOB are locating signals, these signals may be related to a vessel or
craft that has activated a device to draw attention to its location due to a distress situation and
this should be investigated by RCCs. Therefore, AIS-SART and AIS MOB transmissions
should not normally be ignored unless information is available that confirms that no response
is necessary, e.g. it is known to be a false alarm.

The majority of vessels will have AIS directly linked to the electronic charting system which
means that the SART should automatically be displayed on the navigation display.

The AIS-SART and AIS MOB also display on any X band radar as a series of 12 dots for
identification.

It is recommended that any vessel at sea or aircraft that observes AIS-SART or AIS MOB
signals should report this to the nearest RCC immediately. The RCC will then take appropriate
actions.

Vessels or aircraft should also be prepared to proceed to the location of the AIS-SART or AIS
MOB signal, if it is safe to do so, to assist the RCC in investigating the transmission. As AIS-SART
and AIS MOB signals are likely to transmit over relativity short distances, e.g. up to 10 NM, a
vessel should not be significantly delayed by doing this.
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Section 3 Medical assistance

Section contents

Medical emergencies

Medical assistance to vessels

Satellite communications

MEDICO

Medical evacuation (MEDEVAC)
Evacuation by helicopter

Medical emergencies

- conduct assessment of victim for primary medical treatment
- attend to treatment as best as possible with on board facilities and medications
- see previous discussion on MEDICO and MEDEVAC below
- if medical evacuation is required, alert proper authorities
- prepare patient for evacuation
- gather appropriate paperwork and attach to patient.
Medical assistance to vessels
Medical assistance is available using telemedical assistance services (TMASs). A TMAS is a
medical service permanently staffed by doctors experienced in conducting remote

consultations and aware of the particular nature of treatment on board ship. The system
provides for direct communication between ships and the TMAS.

The ship will normally contact the TMAS associated with the RCC within whose SAR region
the ship is located.

Alternatively, the ship may contact another TMAS, usually to overcome language difficulties.
All medical information collected by this TMAS should be transferred to the TMAS associated
with the RCC responsible for coordinating any further action required, to avoid duplication.

Satellite communications

Inmarsat systems offer three special access codes (SACs) which can be used for medical
advice or medical assistance at sea:

- SAC 32 is used to obtain medical advice. The land earth station will provide a
link with the TMAS when this code is used.

- SAC 38 is used when the condition of an injured or sick person on board a ship
justifies medical assistance (evacuation to shore or services of a doctor on
board). This code allows the call to be routed to the associated RCC.

- SAC 39 is used for maritime assistance. This code allows the call to be routed
to the associated RCC.
MEDICO
MEDICO messages request or transmit medical advice between vessels at sea and a TMAS.

Each MEDICO message may be addressed to RCCs or communications facilities from ships
at sea.
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The ITU List of Radiodetermination and Special Service Stations lists commercial and
Government radio stations which provide free medical message service to ships.

- These messages are normally delivered only to TMASSs, hospitals or other
facilities with which SAR authorities or the communications facilities have made
prior arrangements.

SAR services may also provide medical advice either from their own doctors or via
arrangements with TMAS.

In addition to the many telemedical assistance services provided free of charge, there are
several commercial enterprises which provide international subscriptions and pay-per-use
medical advice to vessels at sea.

Vessels fitted with broadband services, Fleet Broadband (F77) and VSAT (very small aperture
terminal) will permit the easy transfer of photographs and videos.

Replies to messages should indicate the medical facility which provided the medical
information.

Medical evacuation (MEDEVAC)

If medical evacuations are being considered, the benefits must be weighed against the
inherent dangers of such operations to both the person needing assistance and to the rescue
personnel.

When medical assistance is required, information as indicated below should be sent to the
RCC. Other information may be necessary in certain cases.

- name of the vessel, flag, IMO number, radio call sign and telephone number

- master's name and nationality

- shipowner / operator, nationality and contact details

- patient's name, age, gender, nationality, and language

- patient's respiration, pulse rate, temperature, and blood pressure

- location of pain

- nature of iliness or injury, including apparent cause and related history

- symptoms

- type, time, form, and amounts of all medications given

- time of last food consumption

- ability of patient to eat, drink, walk, or be moved

- with accident cases, how the accident occurred

- whether the vessel has a medicine chest, and whether a physician or other
medically trained person is on board

- whether a suitable clear area is available for helicopter winch operations or
landings

- name, address and phone number of vessel's agent

- last port of call, next port of call, and ETA to next port of call
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- communications and homing signal available

- additional pertinent remarks.

The final decision about whether it is safe to conduct an evacuation remains ultimately with
the person in command of the rescue facility tasked with conducting the evacuation. The
vessel's master is responsible for the safety of his vessel and personnel and may decide
against the evacuation.

Evacuation by helicopter

When arranging for the evacuation of a patient by helicopter, the following points should be

considered.

- requesting helicopter assistance

arrange a rendezvous position as soon as possible if the vessel is beyond
helicopter range and must divert

give as much medical information as possible, particularly about the
patient's mobility

advise immediately of any changes in the condition of the patient

- preparation of patient before the helicopter arrives

move the patient to the helicopter pick-up, if so required

ensure the patient is tagged to show details of any medication which has
been administered

prepare the patient's seaman's papers, passport, medical record, and other
necessary documents in a package ready for transfer with the patient

ensure that personnel are prepared as necessary to move the patient to the
special stretcher (lowered by the helicopter) as quickly as possible

the patient should be strapped in the stretcher face-up, in a lifejacket if
condition permits.
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Section 4 Vessel emergencies at sea

Section contents

Man overboard
Three situations
Vessel manoeuvres
Initial action
Standard recovery manoeuvres
Shipboard fire
Grounding
Hull damages
Collision
Abandoning ship
Unlawful acts
Pirates and armed robbers
Pirates detected prior to boarding of the vessel

Pirates board unnoticed
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Man overboard

Three situations

Immediate action

The person overboard is noticed from the bridge and action is taken
immediately.

Delayed action

The person is reported to the bridge by an eyewitness and action is initiated
with some delay.

Person-missing action

The person is reported to the bridge as missing.

Vessel manoeuvres

When the possibility exists that a person has fallen overboard, the crew must
attempt to recover the individual as soon as possible.

Some factors that will affect the speed of recovery include:
— ship's manoeuvring characteristics

— wind direction and sea state

— crew's experience and level of training

— capability of the engine plant

— location of the incident

— visibility level

— recovery technique

— possibility of having other vessels assist.

Initial action

Mark and note position and time from GNSS.

Throw a life-ring over the side as close to the person as possible.
Sound three prolonged blasts of ship's whistle; hail "man overboard".
Commence recovery manoeuvre as indicated below.

Note wind speed and direction.

Inform master of vessel and engine-room.

Post look-outs to keep the person in sight.

Set off dye marker or smoke flare.

Inform radio operator; keep updated on position.

Stand by the engines.

Prepare recovery equipment — see section 2,-Recovery-of survivors-by-assisting
vessels-14.
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- Distribute portable VHF radios for communication between bridge, deck, and
lifeboat.

Standard recovery manoeuvres
- Williamson turn
— makes good original track line
— good in reduced visibility
— simple
— takes the ship farther away from the scene of the incident

— slow procedure

Williamson turn procedure

1 Rudder hard over (in an "immediate action”
situation, only to the side of the casualty).

2 After deviation from the original course by 60°,
rudder hard over to the opposite side.

3 When heading 20° short of opposite course,
rudder to midship position and ship to be turned
to opposite course.
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- One turn ("Single turn, Anderson turn™)
— fastest recovery method
— good for ships with tight turning characteristics
— used most by ships with considerable power
— very difficult for a single-screw vessel
— difficult because approach to person is not straight
Single turn (270° manoeuvre)

1 Rudder hard over (in an "immediate action”
situation, only to the side of the casualty).

2 After deviation from the original course by
250°, rudder to midship position and
stopping manoeuvre to be initiated.

-

2507
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- Scharnov turn
- will take vessel back into her wake
- less distance is covered, saving time

- cannot be carried out effectively unless the time elapsed between
occurrence of the incident and the commencement of the manoeuvre is
known

Scharnov turn procedure e

1 Not to be used in an "immediate action" // \

situation. 0 /
2 Rudder hard over. I |
M l'
‘
3 After deviation from the original course /1\ 4
by 240°, rudder hard over to the opposite [ ] ///
side Y oA
. S L=
4 When heading 20° short of opposite course, ) 3 240
rudder to midship position so that ship will /J"
turn to opposite course. ',,.",,.I
()
."/+‘
-—1 20
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- Lorén turn

- facilitates launch and recovery of a rescue boat

- facilitates rescue work by other craft

- circling calms the sea by interfering with wave patterns

- the more turbulence created by the ship the better

- additional ships circling to windward will calm the sea further

Lorén turn procedure

1 Head into the wind at full speed.

2 Begin the circle and reduce to slow when the
wind is abeam.

3 When the wind crosses the stern to the
opposite quarter, increase to half speed.

4 Continue circling as long as calmer water is
needed.

5 Slow down, or stop, to launch and recover
rescue boat on the leeward side, inside the
circle.

Note: It is important to know the handling

characteristics of your own vessel. Opportunities should be
taken to practice these manoeuvres. Depending on the
ship's handling criteria it may not be necessary to begin the
Lorén turn head-to-wind.

Shi :
Shipboard fire
- sound fire alarm
- report location of fire
- assess fire
— determine the class of fire

Wind

Reduce to Slow

Let go Rescue Boat
after initiating turn

?

Increase to 100%
Increase to 50%

Reduce 10 50%

— determine appropriate extinguishing agent

— determine appropriate method of attack

— determine how to prevent the spread of the fire

— determine the required personnel and fire-fighting assignments

— establish proper communications between bridge and location of fire

— begin procedures for attacking the fire

— continue until fire is extinguished

- if assistance is required, transmit distress call and message
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Grounding

check for hull damages

if assistance is required, transmit a distress or a—PAN-PAN urgency sighat
message as appropriate

determine which way deep water lies

determine if wind and sea are carrying the vessel harder aground
lessen the draught of the vessel

put engines astern to back away

if extrication is impossible until assistance arrives or change of tide, minimize
hull damage and water intake

Hull damages

identify location of incoming water

cut off all electrical power running through area
shore up area to stem water flow

check bilge pump for operation

check auxiliary pumps for back-up operation if needed

- Hhecessaryabandenvesselasalastresort

Collision

establish communication with the other vessel

evaluate the situation (including, but not limited to, hull damage, injured persons,
etc.)

if assistance is required, transmit distress or urgency message
inform RCC

- abandon-vesselas-alastresort:

Abandoning ship

abandon ship only as last resort

transmit distress call and message

wear adequate clothing and, if available, immersion suits

wear lifejackets, tightly fastened

take anti-seasickness medication

have crew members stand by lifeboat or liferaft and prepare to launch
make sure sea painter is attached to vessel

take SART, AIS-SART and/or EPIRB with you, if possible

load crew and launch

keep lifeboat or liferaft tethered to vessel as long as possible
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Unlawful acts

Pirates and armed robbers

There is a special signal for use by a vessel under attack or threat of attack from
pirates or armed robbers.

"Piracy/armed robbery attack” is a category of distress message for all classes
of DSC equipment and Inmarsat has added a piracy message to the Inmarsat-C
menu for the GMDSS.

— for their own safety, vessels may have to covertly send out a "piracy/ armed
robbery attack" message.

When the RCC becomes aware of such a situation, it will advise appropriate
agencies.

If the vessel covertly sends a message, care will be taken regarding any
communications sent back to the vessel so as not to warn the pirates.

The two distinct phases to an attack by pirates or armed robbers are:

- pirates are detected by shipboard personnel prior to boarding of the
vessel

- pirates board unnoticed, taking hostages and making threats of violence
or death to the vessel's crew.

Pirates normally order the vessel not to make any radio transmissions, with
further threats of violence.

Pirates detected prior to boarding of the vessel

Providing the vessel has not been ordered by the pirates to maintain radio
silence, contact should immediately be made with vessels in the vicinity and
shore authorities by sending a "piracy/armed robbery attack" message through
Inmarsat or on an available DSC or other distress and safety frequency.

Pirates board unnoticed

A vessel should comply with any order by pirates or armed robbers not to make
any form of transmission informing shore authorities of the attack. Pirates may
carry equipment capable of detecting terrestrial radio signals.

- a recommended alternative in this scenario is for the alarm signal to be
automatically made through satellite so as not to be detected by the pirates

- the alarm signal should be made through Inmarsat by using the
Inmarsat-C "piracy/armed robbery attack" message along with the vessel's
current position.

This message should be activated by means of concealed push buttons located
in at least three separate locations on the vessel

— wheelhouse
— master's cabin
— engine room.

Activation of the push button should result in the satellite terminal automatically
selecting and transmitting the attack message to the appropriate shore authority.
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- To avoid false alerts there should be a coded sequence of operation of the push
button which will require deliberate action to activate it. This system will:

— leave the pirates unaware that a message has been transmitted

— provide early warning to shore authorities that an attack is in progress and
may deter future attacks.
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Section 5 — Aircraft emergencies

Section contents

Aircraft emergencies

Emergency equipment

In-flight emergencies general information
Unlawful interference

Low on fuel

Mechanical difficulties

Loss of communications

Forced landing

Aircraft ditching

Surface craft assistance

Aircraft emergencies

e For in-flight emergencies, follow the guidance provided in the flight operations manual for
the particular aircraft being flown. If that manual is not available, the following general

information should be helpful.

Emergency equipment

¢ No person should operate an aircraft in extended overwater operations without having

the equipment listed below on the aircraft:

— a life preserver (lifejacket) equipped with locator light and whistle for every person

on board

— enough liferafts to accommodate all of the occupants
— at least one pyrotechnic signal device for each liferaft
— asurvival type ELT, with extra batteries

— survival and first-aid kit attached to each required liferaft

— animmersion suit if warranted, and if the aircraft is suitable for wearing it.

¢ All must be easily accessible in the event of a ditching.
e  The equipment should be in conspicuously marked locations.

In-flight emergencies — general information

i Slic : st of:

Unlawful interference

e If able, set transponder to 7500 for unlawful interference.

Low on fuel

e Establish the most economical airspeed; if the engine(s) fail, maintain the best glide

airspeed
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e Communicate the situation, position, and intentions to the appropriate ATS unit, using
121.5 MHz if no other frequency is available.

e Itis safer to land or ditch under power and before fuel is exhausted.
Mechanical difficulties

o If able, communicate the situation, position, and intentions to the appropriate ATS unit,
using 121.5 MHz if no other frequency is available.

e Land as soon as practical.

Loss of communications

e Set the transponder to 7600 for communications failure.

e Use visual signals in section 2-8, underSearch-function-"Visual communications".
Forced landing

e Set the transponder to 7700 for distress.

e Notify ATS of situation, position, and intentions.

e Choose a suitable landing spot.

e Ensure that seat belts and harnesses are properly secured.

With power:

— overfly the intended landing site at low speed and altitude, looking for
obstructions and verifying wind direction

— climb to a normal pattern altitude

— make a normal approach, using full flaps and landing techniques for short or soft
fields

— have passengers brace for impact
— keep the landing gear up for rough fields and water landings
— switch fuel and electrical power off when landing is assured

— evacuate the aircraft immediately and remain clear until danger of fire has
passed

— administer first aid to injured crew and passengers as needed
— manually activate the ELT.
Without power:

— make a normal approach, using full flaps and landing techniques for short or soft
fields

— have passengers brace for impact
— keep the landing gear up for rough fields and water landings

— switch fuel and electrical power off once the flaps and gear (if applicable) are
down
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— evacuate the aircraft immediately and remain clear until danger of fire has
passed

— administer first aid to injured crew and passengers as needed

— manually activate the ELT.

Aircraft ditching

e Set the transponder to 7700 for distress.

e Notify ATS of situation, position, and ditching intentions

normally this will be done on the en-route air traffic control frequency or 121.5/243.0
MHz

if two-way communications are not established, transmit in the blind

if the aircraft is equipped with HF radio, ask ATS to have SAR authorities alert ships
in the vicinity and have those ships attempt communications with the aircraft on 4125
kHz.

¢ If bailing out is an option, determine whether this would be safer than ditching.

military fighter aircraft, due to their high landing speed and small size, often react
violently to ditching

military bombers, because of their relatively weak bottom due to large bomb-bay
doors, can break apart under the forces encountered in ditching

for both of these aircraft types, it usually is better to bail out rather than ditch
most other types of aircraft have been ditched successfully

ditching performance is best in pressurized, low-wing aircraft without large
underslung engine nacelles or long afterbodies.

e Determine the primary and secondary swell directions.

primary swell will be visible during day visual meteorological conditions (VMC) from
an altitude of 2,000 ft or higher

swells are generated by distant weather systems and do not break

the primary swell system will appear as a definite pattern or differences in light
intensity on the surface

watch the pattern for a few moments; the direction of motion can be determined

at night or under IMC, this information may be available from surface ships-craft in
the area

the secondary swell system, if present, may not be visible until the altitude is
between 1,500 and 800 ft.

o Determine surface wind direction and speed.

examine local wind effects on the water

whitecaps fall forward with the wind, but are overrun by waves, thus producing the
illusion that the foam is sliding backward. Plan to land in the same direction that the
whitecaps are moving unless the swells are large
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— wind velocity can be accurately estimated by noting the appearance of the whitecaps,
foam, and wind streaks

— the Beaufort scale is provided at the end of this discussion for wind velocity and wave
heights.

e Verify wind and swell analysis.

— when flying at low altitude above the water the seas will appear to be steep, fast, and
rough when heading into them

— when flying down or parallel to the seas, the surface appears to be more calm.
e Jettison cargo and fuel, but retain sufficient fuel for landing under power.
e Ensure that seat belts and harnesses are properly secured.
e Determine the best heading for ditching.

— The figure below shows a landing parallel with the swell. This is the best ditching
heading; landing on the top or back side of the swell is preferable.

44— Direction of swell movement

— e | A
3 Good - Best =

Good Fair

Landing parallel with the swell

— the best ditching heading usually is parallel to the primary swell system and down
the secondary swell system

— the next best choice is parallel to the secondary swell system and down the primary
swell system

— the choice between these two options is determined by which will give the greatest
headwind component

— try to land with the wind on the opposite side to the passenger door; this
more-sheltered side may make opening the door and subsequent exit by passengers
easier.

¢ Never land into the face (or within 35° of the face) of a primary swell unless the surface
winds are an appreciable percentage of the aircraft stalling speed in the ditching
configuration.

Winds 0-25 knots

— ignore the crosswind component and land parallel to the primary swell, using the
heading that has the greatest headwind component
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— if a pronounced secondary swell exists, it may be desirable to land down the
secondary system and accept some tailwind component

Winds above 25 knots

— it may be necessary to select a heading neither parallel to the swell (since the
crosswind component may make for unacceptable control at slow airspeeds) nor into
the wind (because the ground- speed reduction due to the headwind will not
compensate for the disadvantage of landing into the swell)

— a heading at an angle into the wind and primary swell is indicated, with more of a
crosswind component accepted the higher the swells and more of a headwind
component taken the higher the winds with respect to the aircraft stalling speed

— when landing parallel to a swell system, it is best to land on the crest; it is acceptable
to land on the backside or in the trough

— landing on the face of the swell should be avoided

— if forced to land into a swell, touchdown should be just after passage of the crest.

Good Poor

Back side Face

Landing on the back side of a swell

e Turn to the ditching heading and begin letdown.
— flaps should be fully extended
— the landing gear should be left retracted.
¢ When at a low altitude, slow to touchdown speed, 5 to 10 knots above the stall.

e Use power to maintain a minimal (no more than 300 feet per minute) rate of descent and
approximate 10° nose-up attitude.

— the kinetic energy to be dissipated, and resulting deceleration, increase with the
SQUARE of the velocity at touchdown

— when over smooth water or at night it is very easy to misjudge the height over the
water. This technique minimizes the chance of misjudging the altitude, stalling the
aircraft, and entering the water in a disastrous nose-down attitude

— the proper use of power on the approach is extremely important

— if power is available on one side only, a little power should be used to flatten the
approach; a balance will need to be achieved between the need to impact the water
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as slowly as possible and the loss of control that can occur with sudden application
of unbalanced power at an airspeed near the stall.

e Pick a touchdown spot

the pilot should observe the sea surface ahead
shadows and whitecaps close together indicate that the seas are short and rough
touchdown in those areas should be avoided

touchdown should be in an area (only about 150 m is needed) where the shadows
and whitecaps are not so numerous.

e Cut the power and brace for impact.

maintain airspeed at 5 to 10 knots above the stall; do NOT let the aircraft stall; do
not flare the landing

if necessary to keep the proper nose-up attitude, keep power until the tail touches
the surface

keep the wings level.

- Evacuate the aircraft as rapidly as possible after all motion has stopped

passengers should remain strapped into their seats until the inrush of water, if any,
has subsided, in order to avoid being swept around the cabin

helicopters are prone to roll inverted except in very calm water, even if equipped with
flotation devices

in order to avoid disorientation, occupants should identify and hold onto a reference
until ready to exit the aircraft

lifejackets must not be inflated until clear of the aircratft.
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Beaufort scale

Beaufort | Wind Sea indications Height of
number | velocity | waves
knots) e |
( v mefres | feet
0 Like a mirror, 0 0
I 1 1-3 | Ripples with the appearance of scales, 0.2 0.5
| e ) =) R N
2 4-6 | Small wavelets; crests have a glassy 0.3 I
d[lll(frll;lnl(f and o nol l)'(‘rlkA
i 7-10 | Large wavelets; cresis begin 0 break. 1 2
Foam of glassy appearance; tew very
scattered whitecaps,
b = - | —
1 1116 | Small waves, hecoming larger. 2 3
Fairly frequent whitecaps | |
5 17-21 | Mederate waves, taking a pronounced long 3 10
form; many whilecaps.
1
(5] 22-27 | Large waves begin to fonm; while loam 5 15
crests are more exlensive; some spray.
23-33 | Sea heaps up and white foam from breaking O 20
waves bepins to be blown in streaks along ’ [
the direction of waves
8 34-40 | Moderately high waves of greater length; 8 25
edpes of crests break into spindrifl; foam
biown in well-marked streaks in the
direction of the wind,
9 41-47 | High waves. Dense streaks of foam; sea 9 20
begins to roll; spray affects visibility,
1 1 e |
10 45-55 !\-’uy high waves with overhanging crests; n 35 |
fuam in greal patches blown in dense white
\ strealkes. Whale surlace of sea lakes on white
| appearance. Visibility is affected.

Surface craft assistance

If an aircraft has to ditch, or the crew bail out over water, the most advantageous place is near

a surface craft, preferably alongside and slightly ahead. Further-discussion-isprovided-within
I - ,  thi o

. hi
Assistance that might be provided in a ditching situation includes:
- Establishing and maintaining communications with the aircraft. See section 8.

— every effort should be made to establish direct voice communication between the
ship and distressed aircraft

— alost-contact procedure should be arranged in the event that contact is lost

- Locating the aircraft. The ship may locate the aircraft by:
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Radar

— standard procedure is for the distressed aircraft to put its transponder on Code

7700 (UseluHorappropriately-equipped-vessels)
—  ithisisneotpessible; the pilot may be able to make a 90° identification turn

— the pilot should hold the new course for three minutes and then return to base
course

Homing signals

— if the ship can send homing signals on a frequency compatible with the aircraft's
automatic direction finder, the pilot may be able to provide a reciprocal bearing

Shore-based assistance

— authorities may be able to provide a position on the aircraft from DF stations or
other available information

Aircraft's navigational data
— the pilot may be able to give a position from navigational data
Weather data

— unusual weather conditions reported by the pilot may give clues about the
aircraft's position.

- Vectoring or assisting in homing the aircraft to the ship.

— a ship may assist an aircraft by providing a homing signal or course to steer based
on radar or DF bearings from the ship

— during daylight, a ship may make black smoke, cruise at high speeds to form a wake,
or use other means to attract attention visually

— at night, star shells, searchlights, pyrotechnics, deck lights, or water lights may be
used.

- Providing weather, sea information, and recommended ditching heading.

- Final determination of the ditching heading is the responsibility of the pilot, who should
inform the ship of the selected ditching heading as soon as possible.

- Marking the sea lane along the selected ditching heading.

— during daylight, with relatively calm sea conditions, a ship may mark the sea lane
with fire-extinguisher foam

— at night, or during a low-visibility daytime ditching, a ship may lay a series of floating
lights along the selected ditching heading.
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- Providing approach assistance.

approach may be made visually, by DF using the homing signals from the ship, by
radar assistance from the ship, or by a combination of these

the ship will normally be to one side of the sea lane
under visual conditions, day or night, the aircraft should make a visual approach

during low ceiling or poor visibility, a ship may provide continuous homing signals
through the final approach

it may also operate air navigation aids to allow an instrument approach

the pilot should be aware of the height of the masts on the ship and must allow some
deviation on final approach in order not to collide with the ship

if the pilot desires, and radar contact is held by the ship, it may give radar ranges

full radar-controlled approach should not be attempted unless the ship is qualified in
such approaches.

- Providing illumination.

— ships with flare or star-shell capability can provide illumination at night for a
visual approach

— illumination may be placed over the ditching location and over-shoot area,
approximately 1,200 m (3,600 ft) past the end of the sea lane

— the ship may also fire an orientation flare when the pilot begins the approach.

: litehing sireral

Aircraft usually sink quickly, within minutes. Vessels will often be the rescue facility.

- When an aircraft decides to ditch in the vicinity of a ship, the ship should:

transmit homing bearings to the aircraft

transmit signals enabling the aircraft to take its own bearings

by day, make black smoke

by night, direct a searchlight vertically and turn on all deck lights (care must be taken

NOT to direct a searchlight towards the aircraft which may adversely affect the pilot's
vision).

- A ship which knows that an aircraft intends to ditch should prepare to give the pilot the
following information:

wind direction and force,

direction, height, and length of primary and secondary swell systems,
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— current state of the sea,

— current state of the weather.

- The pilot of an aircraft will choose his own ditching heading.

- If this is known by the ship, it should set course parallel to the ditching heading.

- Otherwise, the ship should set course parallel to the main swell system and into the
wind component as shown in the figure below:

- Rescue may be by small boats or the ship itself. See section 14.

- Survivors in the water or aircraft should usually be rescued first and those safe in rafts
last.

- If there are serious injuries, the SMC can make medical arrangements. See section 3.
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Section 6 — Initial action by assisting vessels

Section contents

Methods of distress natification

Immediate action

Proceeding to the area of distress

On-board preparation
Life-saving and rescue equipment
Signalling equipment
Preparations for medical assistance
Miscellaneous equipment

Vessels not assisting

Vessels assisting
Methods of distress notification

- Adistress call or signal or other emergency information from another vessel at sea, either
directly or by relay.

- Adistress call or message from aircraft. This will normally occur by relay from an aircraft,
RCC or CRS.

Immediate action
- Thefollowing immediate action should be taken by any ship receiving a distress message:
- acknowledge receipt of message (for DSC acknowledgement see flow charts)
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Is
gistress
traffic in

progress?

Is
DSC Listen on the alert
distress alert | VHF ch 16/2,182 kHz|-+¢ &cknowledged
is received for five minutes by CS and/
or RCC?
Is
Reset own vessel
system able to assist?
Enter details
in kg

ﬁ

Is
the DSC
distrass call
continuing?

No

Acknowledge the alert
by rad'ctelephony
to the ship in distress
on VHF ch 16/2,182 kHz

}

Inform

Nota 1

CS and/or
RCC

Remarks

Note 1: Appropriate or relevant RCC ancd/or Coast Station shall be informed accordingly. If further DSC alerts are received from the same source
and the ship = distress is beyond doubit in the vicinity, & DSC acknovdedgement masy, after consullation vath an RCC or coast station. be sent to

terminate the call,

Note 2: In no case s a ship permyited to transmit 3 DSC distress ralay cal on receipt of a DSC distress alert on ither VHF channe! 70 or

MF channel 2,187.5 kHz.

CS = coast station

RCC = resoue co-ordination centre

Actions by ships upon receipt of VHE/ME DSC distress alert

Listen on
HF DSC associatad RTF
distress alert | or NBDP
s received channel(s)
for five minutes

acknowledged
or relayed by
CS and/or

In progress on
associated RTF,

awn

Yas

vessel able

to assist?

Transmit distrass relay
on HF to coast station
and inform RCC

Contact RCC via
most efficient medium
to offer assistance

HF DSC, RTF and NBDP channals [kHz)
Reset
DsC RTF NBODP system
4,207.8 4,128 41775
6,312 6,215 6,268
BA414.5 8,291 8,376.5 T
12,577 12,200 12,620
16,8045 16,420 16,695 Enter
details
in log
Remarks

Note 1: If it is clear the ship or persons in distress are not in the vicinity and/for other crafts ara oettar placed to assist, superfluous communicaticns
which could interfere with search and rescue activites ara to be avoided. Detalls should be racoroed in the appropriate bock.

Note 2: The ship should establish cormmmunications with the station controll ng the distress as diracted and render such assistance as required

and appropriate

Note 3: Distress relay calls should be initiated manaally.

CS » coast station

RACC = rescue co-oronation centre

Actions by ships upon reception of HF DSC distress alert

- gather the following information from the craft in distress if possible:

— position of distressed craft

— distressed craft's identity, call sign, and name

— number of persons on board
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— nature of the distress or casualty

— type of assistance required

— number of victims, if any

— distressed craft's course and speed

— type of craft, and cargo carried

— any other pertinent information that might facilitate the rescue

maintain a continuous watch on the following international frequencies, if equipped to do
So:

— 2182 kHz (radiotelephony)
— 156.8 MHz FM (channel 16, radiotelephony) for vessel distress

— 121.5 MHz AM (radiotelephony) for aircraft distress or beacon distress signals.

Vessels subject to the SOLAS Convention must comply with applicable equipment carriage
and monitoring requirements.

System—QGMDSS)—GMDSS equment anel—lncludes

— Inmarsat IMO recognized mobile satellite service ship earth stations

— VHF, MF, and HF digital-selective-calling{(BSC)-DSC radios

— maritime safety information receivers like NAVTEX and SafetyNET

— hand-held VHF equipment

— EPIRBs emergency position-indicating radio beacons (EPIRBs)
—  SARTSs search-and-rescueradartransponders{SARTs)
—  AIS-SARTs AlSsearch-andrescue-transmitters (AIS-SARTs):

Any vessel carrying GMDSS-compatible equipment should use it as intended, and must be

prepared at all times to receive distress alerts with it-{see-figures-onr-pages2-3-and-2-4).

Vessels should maintain communications with the distressed craft while advising an RCC or
CRS of the situation.

The following information should be communicated to the distressed craft:

— own vessel's identity, call sign, and name

— own vessel's position

— own vessel's speed and estimated-time-of-arrival{ETA)-ETA to distressed craft site
— distressed craft's true bearing and distance from ship-own vessel.

Use all available means to remain aware of the location of distressed craft (such as radar

plotting, chart plots, autematic-identification—system{AIS}-AIS and Glebal-Navigation
Satellite System (GNSS) GNSS).

When in close proximity, post extra look-outs to keep distressed craft in sight.

The ship or a CRS coordinating distress traffic should establish contact with an RCC and
pass on all available information, updating as necessary.
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Proceeding to the area of distress

Establish a traffic coordinating system among vessels proceeding to the same area of
distress.

Maintain, if possible, AIS data and active radar plots on vessels in the general vicinity.
Estimate the ETAs to the distress site of other assisting vessels.

Assess the distress situation to prepare for operations on-scene.

On board preparation

A vessel en route to assist a distressed craft should prepare for possible SAR action on
scene, including the possible need to recover people from survival craft or from the water.

See “Recovery-ofsurvivors-by-assisting-vessels™ later-in-this-section 14.

Masters of vessels proceeding to assist should assess the risks they may encounter on
scene, including the risks such as those associated with leaking cargo, etc. Information
should be sought as necessary from the distressed craft and/or from the RCC.

A vessel en route to assist a distressed craft should have the following equipment ready
for use if possible:
Life-saving and rescue equipment:
— specialized recovery equipment
— lifeboat
— inflatable liferaft
— lifejackets
— survival suits
— lifebuoys
— breeches buoys
— portable VHF radios for communication with the ship and boats deployed
— line-throwing apparatus
— buoyant lifelines
— hauling lines
— non-sparking boat hooks or grappling hooks
— hatchets
— rescue baskets
— stretchers
— pilot ladders
— scrambling nets
— copies of the International Code of Signals

— radio equipment operating on MF/HF and/or VHF/UHF and capable of
communicating with the RCC and rescue facilities, and with a facility for direction
finding (DF)
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supplies and survival equipment, as required
fire-fighting equipment

portable ejector pumps

binoculars

cameras

bailers and oars.

Signalling equipment:

signalling lamps

searchlights

torches

flare pistol with colour-coded signal flares
buoyant VHF/UHF marker beacons
floating lights

smoke generators

flame and smoke floats

dye markers

loud halilers.

Preparations for medical assistance:

stretchers

blankets

medical supplies and medicines
clothing

food

shelter.

Miscellaneous equipment:

A crane or other lifting equipment on either side of the ship, fitted with a recovery

device.

Line running from bow to stern at the water's edge on both sides for boats and

craft to secure alongside.

On the lowest weather deck, pilot ladders and manropes to assist survivors

boarding the vessel.

Vessel's lifeboats ready for use as a boarding station.

Line-throwing apparatus ready for making connection with either ship in distress

or survival craft.

Floodlights set in appropriate locations, if recovery at night.
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Vessels not assisting

The master deciding not to proceed to the scene of a distress due to sailing time involved and
in the knowledge that a rescue operation is under way should:

Make an appropriate entry in the ship's log-book.

If the master had previously acknowledged and responded to the alert, report the decision
not to proceed to the SAR service concerned.

Consider reports unnecessary if no contact has been made with the SAR service.

Reconsider the decision not to proceed nor report to the SAR service when vessel in
distress is far from land or in an area where density of shipping is low.
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Section 7 — Initial action by assisting aircraft

Section contents

Distress call and message received

Immediate action

Proceeding to area of distress

Navigation equipment
Communications equipment

Miscellaneous equipment

Distress call and message received

Aircraft may receive a distress call or message from craft directly or by relay via an ATS
unit.

Aircraft over the sea may receive a distress call or other emergency information from a
vessel. This usually occurs by relay from an RCC.

Aircraft may receive a distress signal aurally from an EPIRB, ELT or PLB on 121.5 MHz.

Aircraft near a distressed craft may receive visual signals.

Immediate action

Reports should be evaluated to determine their validity and degree of urgency.

Any aeronautical station or aircraft knowing of an emergency incident should relay the
MAYDAY or transmit a distress message whenever such action is necessary to obtain
assistance for the person, aircraft, or vessel in distress.

In such circumstances, it should be made clear that the aircraft transmitting the message
is not itself the distressed cratft.

Proceeding to area of distress

In proceeding to an area of distress, prepare to assist the distressed craft. Categories to
consider include:

Navigation equipment

- Aircraft designated for SAR operations should be equipped to receive and home
in on:

— radio transmissions

— 406/121.5 MHz distress beacons (ELTs, EPIRBs and PLBSs)
— SARTs

— AIS transmitters.

- Precise navigation equipment such as GNSS can be helpful in covering a search
area carefully or locating a datum.

I\CIRC\MSC\01\MSC.1-CIRC.1594.docx



MSC.1/Circ.1594
Annex, page 210

Communications equipment

All aircraft should be equipped to maintain good communications with the RCC
and other aeronautical SAR facilities.

Designated SAR aircraft engaged in SAR operations at sea should be equipped
to communicate with vessels and survival craft.

Designated SAR aircraft should be able to communicate with survivors on VHF-FM
on channel 16 (156.8 MHz) and VHF-AM on 121.5 MHz as a minimum.

Carriage of droppable radios operating on 123.1 MHz and/or channel 16 can be
used for communications with survivors.

Carriage of portable radios may be appropriate for aircraft SAR units to
communicate with maritime or land SAR facilities and OSCs.

Miscellaneous equipment

The following equipment, as appropriate, should be readily available for SAR
operations:

— binoculars

— acopy of the International Code of Signals

— signalling equipment, such as pyrotechnics

— buoyant VHF/UHF marker beacons, floating lights
— fire-fighting equipment

— cameras for photographing wreckage and location of survivors
— first-aid supplies

— loudhailers

— containers for dropping written messages

— inflatable liferafts

— lifejackets and lifebuoys

— portable hand-held battery-powered droppable radio for communicating
with survivors

— any equipment which may assist with rescue operations.
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Section 8 — On-scene communications

Section contents

Survival and emergency radio equipment
Radio frequencies available for distress, maritime safety and SAR comms
Maritime
Aeronautical
Land
Visual communications
Vessel / aircraft communications
Radio
Visual
RCC communications
Maritime safety information
Phonetic alphabet and figure code
On-scene communications
Multiple aircraft communications
Long range radio communications

Survival and emergency radio equipment

- Aeronautical and maritime survival radio equipment operates on 121.5 MHz, a frequency
which can be used for homing and on-scene communications, depending on equipment
design.

- Ultra-high-frequeney-(UJHF-UHF 406 MHz is reserved solely as an alerting frequency for
ELTs, EPIRBs, and PLBs.

- The following frequencies are available for use in vessel and aircraft survival craft, and
may be used by portable survival radios on land:

2182 kHz
121.5 MHz
156.8 MHz.

- Many civil aircraft worldwide, especially operating on international flights and over ocean
areas, carry the 406 MHz distress beacon for alerting and homing. Some national
regulations may allow for 121.5 MHz distress beacons on domestic flights.

—  SAR aircraft should be able to home on the 121.5 MHz homing frequency on the 406 MHz
distress beacon, and the capability exists to home on the 406 MHz signal itself.

- EPIRBs and ELTs operate on the 406 MHz frequency and are required to be carried
on board certain vessels and aircraft, respectively. The 406 MHz PLB is not required
internationally but can be carried on a person.

- 406 MHz distress beacons (ELTs, EPIRBs and PLBs) offer coded identities and other
advantages which can reduce SAR response time by up to several hours over what
would be possible with non-coded ELTs.
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- SOLAS ships should have a SART to interact with 9 GHz vessel or aircraft radars for
locating survival craft (SART responses show up as a distinctive line of about 20
equally-spaced blips on compatible radar displays, providing a bearing and range to the
SART).

- AIS-SART (automatic -identificationsystem — search-and rescue transmitter)-is an

alternative to survival craft radar transponders. AIS-SART is a transmitter which sends a
signal to the AIS. It is programmed with a unique identity code and receives its position
via an internal GNSS. The AIS-SART is detected on both AIS class A and B and AIS
receivers. The AIS target will be shown on ECDIS or chart plotters as a red circle with a
cross inside.

- Ships of 300 gross tonnes and over are not required by SOLAS to carry radio apparatus
for survival craft capable of transmitting and receiving on 2182 kHz (telephony), but this
frequency can still be expected to be used.

- Ships over 300 gross tonnes must carry at least two portable survival craft VHF
transceivers.

- Ships over 500 gross tonnes must carry at least three portable survival craft VHF
transceivers.

- If they operate in the 156-174 MHz band, they will use channel 16 and at least one
other channel in this band.

- Portable DSC equipment, if capable of operating in the indicated bands, can transmit
on at least one of the following frequencies: 2187.5 kHz, 8414.5 kHz, or channel 70
VHF.

- Distress beacon {(ELFand-ERIRB)-signals indicate that a distress exists and facilitate
location of survivors during SAR operations. To be effective, searching craft should
be able to home on the signals intended for this purpose, or on the alerting frequency
itself (which will be non-continuous if it is 406 MHz).

Radio frequencies available for distress, maritime safety and SAR communications

e The frequencies in the following tables are available for safety purposes, distress
communications, and SAR operations.
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Frequencies for use in the GMDSS

DSC distress and Radiotelephony distress NBDP distress and
safety calling and safety traffic safety traffic

2,187.5 kHz 2,182.0 kHz 2,174.5 kHz
4,027.5 kHz 4,125.0 kHz 4,177.5 kHz
6,312.0 kHz 6,215.0 kHz 6,268.0 kHz
8,414.5 kHz 8,291.0 kHz 8,376.5 kHz
12,577.0 kHz 12,290.0 kHz 12,520.0 kHz
16,804.5 kHz 16,420.0 kHz 16,695.0 kHz
156.525 MHz 156.8 MHz
(VHF channel 70) (VHF channel 16)

MSI NBDP broadcasts by coast radio and earth stations
490.0 kHz 518.0 kHz
4,209.5 kHz" 4,210.0 kHz
6,314.0 kHz 8,516.5 kHz
12,579.0 kHz 16,806.5 kHz
19,680.5 kHz 22,376.0 kHz 26,100.5 kHz

On-scene search and rescue radiotelephony
2,182.0 kHz (R/T)
3,023.0 kHz (Aeronautical frequency)
4,125.0 kHz (R/T)
5,680.0 kHz (Aeronautical frequency)

123.1 MHz (Aeronautical frequency)
156.8 MHz (VHF channel 16)
156.5 MHz (VHF channel 10)
156.3 MHz (VHF channel 6)
Locating/homing signals

121.5 MHz (homing)

156-174 MHz (VHF maritime band — radiotelephony)
406.0-406.1 MHz (Cospas-Sarsat satellite locating)
9,200 to 9,500 MHz (X-band radar transponders — SART)
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Alerting, SAR operations, maritime safety,
distress and safety, and survival craft frequencies (continued)

Function System Frequency
Distress and safety | Satellite 1,530-1,544 MHz (space-to-earth) and
traffic 1,626.5-1,646.5 MHz (earth-to-space)
Radiotelephony 2,182 kHz 4,125 kHz

6,215 kHz 8,291 kHz
12,290 kHz 16,420 kHz
156.8 MHz

NBDP 2,174.5 kHz 41775 kHz
6,268 kHz 8,376.5 kHz
12,520 kHz 16,695 kHz

Survival craft VHF radiotelephony | 156.8 MHz and one other frequency
in the 156-174 MHz band
9 GHz radar 9,200-9,500 MHz
transponders (SART)
AIS-SART 161.975 MHz/162.025 MHz

" Frequency 156.525 MHz is used for ship-to-ship alerting and, if within sea area A1, for
ship-to-shore alerting.

? For ships equipped with MF/HF DSC equipment, there is a watch requirement on
2,187.5 kHz, 8,414.5 kHz, and one other frequency.

3 Frequency 2,187.5 kHz is used for ship-to-ship alerting and, if within sea area A2, for
ship-to-shore alerting.

* Frequencies 156.3 and 156.8 MHz may also be used by aircraft for safety purposes
only.

? Frequency 121.5 MHz may be used by ships for distress and urgency purposes.

® The priority of use for ship-aircraft communication is 4,125 kHz. Additionally, frequencies
123.1 MHz, 3,023 kHz, and 5,680 kHz may be used for intercommunication between
mobile stations and these stations and participating land stations engaged in coordinated
search and rescue operations.

7 The international NAVTEX frequency 518 kHz is the primary frequency for the
transmission by coast stations of maritime safety information by NBDP. The other
frequencies are used only to augment the coverage or information provided on
518 kHz.

% Frequency 4,209.5 kHz is not used by all States.
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Alerting, SAR operations, maritime safety,
distress and safety, and survival craft frequencies

Function System Frequency
Alerting 406 MHz distress 406-406.1 MHz (earth-to-space)
beacon
Inmarsat SES 1,544-1,545 MHz (space-to-earth)
1,626.5-1,646.5 MHz (earth-to-space)
1,645.6-1,645.8 MHz (earth-to-space)
VHF DSC 1,56.525 MHZz'
(channel 70)
MF/HF DSC? 2,187.5 kHz'  4,207.5 kHz
6,312 kHz 8,414.5 kHz
12,577 kHz 16,804.5 kHz
VHF AM 121.5 MHz
VHF FM (channel 16) | 156.8 MHz
On-scene VHF channel 16 156.8 MHz
commMUAICALIONS 1 F channel 06 156.3 MHz
VHF AM 123.1 MHz
MEF radiotelephony 2,182 kHz
MF NBDP 2,174.5 kHz
Communications | On-scene, including | 156.8 MHz*  121.5 MHZ®
involving aircraft | SAR radiotelephony [ 123.1 MHz 156.3 MHz
2,182 kHz 3,023 kHz
4,125 kHz 5,680 kHz"

Homing signals

406 MHz distress
beacons

9 GHz radar
transponders (SART)

121.5 MHz and the 406 MHz signal

9,200-9,500 MHz

Maritime safety
information (MSI)

NAVTEX Warnings
NBDP

Satellite SafetyNET

518 kHz”

490 kHz 4,209.5 kHz®
4,210 kHz 6,314 kHz
8,416.5 kHz 12,579 kHz
16,806.5 kHz 19,680.5 kHz
22,376 kHz 26,100.5 kHz

1,530-1,545 MHz (space-to-earth)

Safety of
navigation

VHF channel 13

156.650 MHz
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Maritime

- Ships transmitting a distress message on any of the above frequencies should
use the appropriate procedures.

Aeronautical

- The aeronautical frequencies 3023 kHz and 5680 kHz may be used for
communications by ships and participating CRSs/RCCs engaged in coordinated
SAR operations. However, since these frequencies may not be continuously
monitored, shore authorities may be needed to help establish communications
on these frequencies.

Land

- Land SAR can be conducted for many types of incidents, ranging from a downed
aircraft to a hiker lost in the wilderness. Land facilities and aeronautical facilities
may conduct coordinated land searches. Since each normally operates on
different radio frequencies, advance coordination amongst local agencies may
be necessary to establish effective communications.

— Aircraft typically have at least one radio, so it may be easiest for the air
facility and land facility to use an aeronautical frequency.

— If the land facility does not have a portable aircraft radio, then
communications may be provided by equipping an aircraft with a radio
operating on ground frequencies.

Visual communications

- The following visual means of communication should be used when appropriate:
— signalling lamp
— international code flags
— international distress signals.

- The following tables describe the life-saving signals referred to in regulation V/29 of
SOLAS 1974, as amended, and are intended for use by:

— SAR facilities engaged in SAR operations when communicating with ships or
persons in distress

— ships or persons in distress when communicating with SAR facilities.
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Day
signals

Night
signals

Day
signals

Night
signals

Day
signals

Night
signals

1 Horizontal motion ofa
white light, or flare

2 followed by the placing
of the white light or flare on|
the ground and

3 the carrying of another
white lightor flare in the
direction to be indicated

* -
1 L
] el
L g
’
. .

L)

1 orfiring of ared star
signal vertically and a

2 white star signal in the
direction towards the
better landing place

craftin distress is located
more to the rightin the
direction of approach

or signalling the code
letter S (. ..) followed by
the codeletter L{....)ifa
better landing place for the
craft in distress is located
more 1o tha /eftin the
direction of approach

MANUAL SIGNALS LIGHT SIGNALS OTHER SIGNALS MEANING
L
‘ -— e mmm
I”‘
or code latter K given by
Vertical motion of a white or firing of a green star - light or sound-signal
flag or of the arms signal apparatus
This is the best place
: to land
I * [RRSP——
ll"
or code letter K given by
Vertical motion of awhite or firing of a green star light or sound-signal
light or flare signal apparatus
A range (indication of direction) may be given by placing a steady white light or flare at a lower
level and in line with the obsaerver
“’Y"
& * e o
Horlzontal mction of 2 white 4 or code letter S given by
flag or of the arms extended | orfiring of ared star light or sound-signal
horizontall signal apparatus
- - e Landing here
highly dangerous
'I
'l
or code letter § given by
Horlzontal motion of a or firing of ared star light or sound-signal
light or flare signal apparatus
1 orsignalling the code
=t | - f\_// letter S (.. ) followed by
il | SR [w! & the code letterR(. . )ifa
11 — “V—-\ bettar landing place for the
\ ' 3 \ T craftin distress is located
DAY mora to the rightin the
ks” direction of approach
1 Horlzontal motion of a 2 or signalling the code
white flag, followed by letter S ...) followed by
2 the placing of the white 1 orfiring of ared star the code letterL (...} ifa
flag in the ground and signal vertically and petter landing place for the
3 bythecarrying of another | 2 awhite star signal in the craftin distress s located
white flag in the direction direction tewards the more to the leftin the Landing here
to be indicated better landing place direction of approach hlgw d.we'w’.
1 orsignalling the code lA mol'. h,;?f nb.' ol |
l " letter S (.. ) followed by ocation for landing is
a8 l the code letter R(..) ifa in the direction
1% o 4\~ better landing place forthe|  indicated
' I’ L}

Landing signals for the guidance of small boats with
crews or persons in distress
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Day
signals

Night
signals

Day
signals

Night
signals

Day
signals

Night
signals

MANUAL SIGNALS LIGHT SIGNALS OTHER SIGNALS MEANING
O . . *
} " '
'o‘.* * At Ingeneral: affirmative
- ' Specifically: rocket line
is held -
Vertical motion of a or firing of a green star tall block Is
white flag or of the arms signal made fast -
hawsor is
made last -
e ' [ man |s In
haul away
Vertical motion of 2 white or firing of agreen star
lightor flare signal
Tk *x
Horizontal motion of a
white flag or of the arms orfiring of ared star Ingeneral: negative
axtended horizontally signal Specifically: slack away
—avast
hauling

T

Horlzontal motion of a
white lightor flare

‘*
P
r

orfiring of ared star

signal

Signals to be employed in connection with the use of
shore life-saving apparatus

Orange smoke signal

or combined /ight and sound
signal (thunder-light} con-
sisting of 3 single signals
which are fired at intervals
of approximately one minute

White star rocket consisting
of 3single signals which are
fired at intervals of

approximately one minute

You are seen - assistance

will be given as soon as
possible

(Repetition of such signal
shall have the same
meaning)

If necessary. the day signals may be given at night or the night signals by day.

Replies from lite-saving stations or maritime rescue
units to distress signals made by a ship or person
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Signals used by alrcraft engaged in search and rescue operations to direct ships towards an aircraft, ship or person in distress

PROCEDURES PERFORMED IN SEQUENCE BY AN AIRCRAFT

MEANING

1 CIRCLE the vessel at
least once

2 CROSS the vessel's
projected course close
AHEAD at a low altitude
while ROCKING the
wings. (See Note).

----(—t....

bl

3 HEAD inthe direction in
which the vessel isto be
directed.

The aircraftis directing a
vessel towards an aircraft or
vessel in distress

(Repetition of such signals
shall have the same
meaning)

nolse level on board the vessel

CROSS the vassal's wake close ASTERN at low aititude while ROCKING the wings. (See Note)

L,

NOTE Opening and closing the throttle or changing the propelier pitch may also be practiced as
&n altarnative means of atiracting attention to that of rocking the wings. However, this form of
sound signal may be less eftective than the visual signal of rocking the wings owing to high

The assistance of the vesse!
I8 no longer required.

(Repetition of such signals
shall have the same
meaning)

Air-to-surface visual signals

Signals used by a vessel in response to an eircraft engaged in search and rescue operations

MEANING

Hoist “Cede and Answering”
pendant Close up: or

. —

W 3
\3} d’: o

V!

"

Change the heading to the
required direction; or

Flash Morse Code
signal T~ by signal lamp.

Acknowledges receipt
of aircraft's signal

Hoist international flag “N”
(NOVEMBER); or

Flash Morse Code
signal “N" by signal lamp.

Indicates inabllity to comply
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Use the following surface-to-air visual signals by displaying the appropriate signal on the
deck or on the ground:

Message ICAO-IMO visual signals
Require assistance V
Require medical assistance X
No or negative N
Yes or affirmative Y
Proceeding in this direction I

Surface-to-air visual signals

Vessel-aircraft communications

Civil vessels and aircraft may need to communicate with each other if either is in an
emergency situation or communicating with SAR facilities.

Since these occasions may be infrequent, civil aircraft usually do not carry additional
equipment for these purposes; incompatible equipment may make communications
difficult.

The aeronautical mobile service uses amplitude modulation (AM) for VHF telephony
while the maritime mobile service uses frequency modulation (FM).

Except for SRUSs, vessels normally cannot communicate on 3023 and 5680 kHz, or on
121.5 and 123.1 MHz.

The following frequencies may be used for safety communications between vessels and
aircraft when compatible equipment is available:
2182 kHz

— many vessels, especially fishing vessels, and nearly all ships, are equipped to
use 2182 kHz

— some transport aircraft can transmit on 2182 kHz, and aircraft designated for
maritime SAR operations are required to carry this frequency

— aircraft may have difficulty calling up vessels on 2182 kHz, as vessels normally
guard this frequency through automatic means, and are alerted when an MF
DSC alert is transmitted

4125 kHz

— this frequency may be used by aircraft to communicate with ships for distress
and safety purposes

— all ships may not carry this frequency
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if an aircraft needs help from a ship, SAR authorities can notify ships in the
vicinity of the situation and ask them, if practicable, to set up watch on frequency
4125 kHz

3023 and 5680 kHz

these are HF on-scene radiotelephony frequencies for SAR

most designated SAR aircraft and some civil aircraft carrying HF equipment can
operate on these frequencies

they may also be used by vessels and CRSs engaged in coordinated SAR
operations

121.5 MHz AM

this is the international aeronautical distress frequency

all designated SAR aircraft and civil aircraft carry equipment operating on 121.5
MHz

it may also be used by ground stations or maritime craft for safety purposes

all aircraft should guard this frequency, flight-deck duties and equipment
limitations permitting

123.1 MHz AM

this is the aeronautical on-scene frequency which may be jointly used by aircraft
and vessels engaged in SAR operations

156.8 MHz FM

this is the VHF maritime distress frequency (channel 16) carried by mestships
and many other maritime craft

civil aircraft do not normally carry radios which can use this frequency, but some
aircraft which regularly fly over water do, usually in portable equipment

designated SAR aircraft should be able to use this frequency to communicate
with vessels in distress and assisting vessels.

Once alerted, RCCs can often help aircraft make arrangements for direct
communications with vessels, or provide a message relay.

Radio

The different maritime and aeronautical radio bands make direct communications
between vessel (especially merchant vessel) and aircraft difficult.

Most civil aircraft flying over ocean areas are equipped with VHF/AM radios (118-136
MHz) and HF/SSB radios (3—20 MHz). Military aircraft normally have UHF radios
(225-399.9 MHz) and HF/SSB radios (3—30 MHz).

In emergencies, the pilot normally advises an ATS unit of the situation and intentions.

If not able to continue toward an aerodrome, the pilot usually asks the ATS unit to seek
advice of any ships in the area. The appropriate RCC can assist the ATS unit.
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Merchant ships are ordinarily informed of aircraft distress situations by broadcast
messages from a CRS or RCC on the international maritime distress frequencies.
Few aircraft can operate on these frequencies.

Emergency communications are usually established with aircraft on 4125 kHz or 5680
kHz.

Communication between an aircraft and a vessel often may have to be relayed via a SAR
aircraft, military vessel, or ground station.

Visual

While there is no standard emergency signal to indicate ditching, an aircraft in distress
can use any means to attract attention, make its position known, and obtain help.

Lowering landing gear and flashing landing lights on and off may be used to signal
ditching intentions.

- L

RCC communications

RCCs are normally contacted by:

— dedicated phone number

- email

- fax

— coastal radio station

— satellite land earth station

— direct satellite communication, or
— HF, MF or VHF radio.

For information on contact details for RCCs, refer to the Admiralty List of Radio Signals
(ALRS) Volume V or the appropriate Aeronautical Information Publication.

Maritime safety information

NAVTEX is used to promulgate initial distress and urgency alerts and navigation and safety
warnings to vessels.

warnings and coastal NAVTEX warnings- are promulgated over internationally and nationally
coordinated World-wide Navigational Warning Service (WWNWS).

It provides for globally coordinated transmissions through NAVAREA coordinators for
each NAVAREA

Warnings which SAR authority may send over WWNWS include:
— distress alerts

— information about overdue or missing aircraft or vessels
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Collectively, these types of alerts, combined with navigation and meteorological warnings, are
called maritime safety information (MSI).

Inmarsat is also used to broadcast MSI via SafetyNET.

SafetyNET provides an automatic, global method of broadcasting SAR messages to vessels
in both fixed and variable geographic areas. A similar service of Inmarsat called FleetNET
can be used to send shore-to-ship messages to predetermined groups of vessels.

- RCCs normally relay distress alerts over both NAVTEX and SafetyNET.
- Normally, SAR broadcasts over SafetyNET are sent to all vessels within a desired radius
of a specified position.

Phonetic alphabet and figure code

The phonetic alphabet and figure code is sometimes necessary to use when speaking or
spelling out call signs, names, search area designations, abbreviations, etc.

A complete listing of the phonetic alphabet, figure code, and Morse signals is found in the
International Code of Signals NTFERCO).

On-scene communications
The OSC should ensure that reliable communications are maintained on-scene.

- Normally, the SMC will select SAR-dedicated frequencies for use on-scene, inform the
OSC or SAR facilities, and establish communications with adjacent RCCs and parent
agencies of SAR facilities as appropriate.

— the OSC should maintain communications with all SAR facilities and the SMC

— a primary and secondary frequency should be assigned for on-scene
communications

- If there are several aircraft involved in the SAR operation and the OSC does not have
specific aircraft coordination capability, an aircraft coordinator (ACO) should be appointed
to assist in maintaining flight safety and to handle communications with the aircraft on
scene.

- If there are relatively few units responding communications may be kept on one
coordinating frequency.

- In more complex cases communications should be divided for the sake of efficiency and
avoidance of frequency congestion.

— aship casualty, the OSC and the ACO should work VHF channel 16

— other units on scene should use working frequencies for their own part of the
operation. Surface units usually use VHF channel 6, coordinated by the OSC. Aircraft
coordinated by an ACO should use 123.1 MHz

— these units should also monitor the main coordination frequency if possible so as to
maintain an overall understanding of the situation. SITREPs may be used by the
OSC to keep all units fully informed

— other frequencies may be used, as directed by the OSC, for specific operations, for
example, a winching operation between helicopter and ship, or a surface search
being conducted by some units as part of a wider operation.
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A basic communications plan structure is shown below.

ch 16

casualty

L Winching operations,
= searches, etc. on additional
frequencies

- The OSC should coordinate communications on-scene and ensure that reliable
communications are maintained.

— SAR facilities normally report to the OSC and/or ACO on an assigned frequency

— if a frequency change is carried out, instructions should be provided about what to
do if intended communications cannot be re-established on the new frequency

— all SAR facilities should carry a copy of the International Code of Signals NFERCO),
which contains internationally recognized communications information. fer-use-with

Multiple aircraft communications

There should be agreed, common, on-scene procedures for the following:

- On-scene-CoordinationFregueney- An agreed coordination frequency for radio voice
communications should be used within an area of SAR action er-nearthe-scene—of

operations—TFhis-The frequency selected should be one thatwhich all aircraft can access,
together with the ACO. Information that should be passed between an ACO and SAR
aircraft are-is listed in appendices H-3, H-4 and H-5.

- Alternative Fregquencies: Alternative frequencies should also be nominated by an ACO,
if the agreed coordination frequency is likely to become too busy or unusable.

-  Capabilities: Care should be taken to ensure that aircraft and surface units involved in an
operation are capable of complying with the communications procedures.
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- Communicatiohs—with—an—OSCE. Consideration should be given to enabling
communications between an ACO and an OSC. However, it should not normally be
necessary for SAR aircraft other than an ACO to communicate directly with the OSC.

- Radie—Cemmunications—FailureProcedures: All SAR plans for multiple aircraft SAR
operations should include procedures for use when radio communications fail. A failure
of radio communications might affect aircraft, SRUs or persons in distress individually, or
might involve a compromise of radio systems affecting several participants. The systems
affected might include radio voice communications or radio systems designed to indicate
the positions of aircraft, vessels or people, including transponders and other devices.
In general, the following principles should apply to most situations in which radio
communications fail:

— A backup means of radio voice communication should be determined and then
nominated by an ACO, along with the normal communications plan.

— The backup radio voice communications might include alternative frequencies,
alternative radio communications systems or both. In the event of a radio
communications failure, with no alternative airborne communications available,
aircraft should normally continue with their planned timings, events and flight path,
still transmitting all position and altitude reports, until they are clear of the immediate
on-scene area.

— If an aircraft has not been given a plan when a radio communications failure occurs,
then it should avoid the on-scene area, departing by an appropriate route and heights
height.

— Once clear of the on-scene area, aircraft should consider moving near or landing at
a suitable facility in order to establish communications by alternative methods.

If radio voice communications cannot be restored, then alternative procedures could be
considered such as increasing the distances between aircraft using time. If not already
included in SAR plans, then all participating airborne SRUs might have to be assembled
together in order for this procedure to be briefed and understood. In most cases, this would
result in considerable delays to a SAR operation.

A diagram illustrating a basic example of communications during multiple aircraft SAR
operations, involving an aircraft ACO, is as follows:
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v.,

Long range radio communications

Communications systems designed for long range SAR operations can be different from the
types of communications used at shorter ranges.

Seme-leng-Long range communications methods include the following:

High Frequency radio systems
Satellite communications systems
Position tracking systems, including those that enable two-way communications

The use of high flying aircraft to relay VHF radio communications to and from lower flying
SAR aircraft

Relay of information to and from SAR aircraft through ATS units

Relay of information by ships at sea able to communicate with SAR aircraft on marine
band VHF frequencies, whilst a shore-based RCC uses satellite, MF or HF
communications to communicate with the relaying ship(s)

Relay of information by any surface units able to communicate with both SRUs and
SMCs.
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Section 9 — On Scene Coordinator

Section contents

Requirements for coordination

On-scene coordination

Designation of on-scene coordinator (OSC)
OSC duties and responsibilities

SAR operation risks

SAR briefing, debriefing, and tasking

Situation reports

Requirements for coordination

When a SAR incident occurs, an SMC will normally be designated, within an RCC. The SMC
will obtain SAR facilities, plan SAR operations, and provide overall coordination. The SMC
may also designate an OSC to provide coordination at the scene to carry out plans to locate
and rescue survivors. If no SMC has been designated or communications between the SMC
and OSC are lost, the OSC may need to perform some additional functions normally handled
by an SMC. It may be necessary to designate a vessel OSC for surface activities and an
aircraft coordinator (ACO) for aircraft activities if vessel/aircraft communications on-scene are
not practical.

Note: In practice, the terms RCC and SMC are often used interchangeably due to their close
association.

- When a vessel or aircraft becomes aware of a SAR incident directly, it should alert the
appropriate RCC as follows:

— the RCC responsible for the SRR where the incident occurred
— the nearest RCC

— any RCC which can be reached; or

— any communications facility (e.g. alerting post).

- The first facility to arrive in the vicinity of the SAR incident should assume OSC duties
and, if necessary, SMC duties, until an SMC has been designated, and retain OSC duties
until the SMC has designated an OSC.

- For the maritime environment, ship masters typically perform the OSC function due to
ship endurance on-scene unless more capable SRUs are available.
On-scene coordination

- The types of facilities involved and the region of the SAR incident may affect on-scene
coordination.

- Available facilities may include:

- designated SRUs

- civil aircraft and vessels, military and naval or other facilities with SAR capability.
- Inremote regions, SAR aircraft may not always be available to participate.

- Inmost oceanic regions, ships will normally be available, depending on shipping density.

I\CIRC\MSC\01\MSC.1-CIRC.1594.docx



MSC.1/Circ.1594
Annex, page 228

- Ships may receive information from land-based SAR authorities or by monitoring distress
traffic.

- No advice received from these authorities can set aside the duties of any master as set
forth in regulation V/33 of SOLAS 1974 (see appendix A).

Designation of on-scene coordinator (OSC)

- When two or more SAR facilities conduct operations together, the SMC may designate
an OSC.

- Ifthisis not practicable, facilities involved may designate, by mutual agreement, an OSC.

- This should, if necessary, be done as early as practicable and preferably before arrival
of facilities on scene.

- Until an OSC has been designated, the first facility arriving at the scene should assume
the duties of an OSC.

- When deciding how much responsibility to delegate to the OSC, the SMC normally
considers the endurance, communication and personnel capabilities of the facilities
involved.

— The poorer the communications on scene with the RCC, the more authority the OSC
will need to initiate actions.

OSC duties and responsibilities

- The OSC should obtain a search and/or rescue action plan from the SMC via the RCC
as soon as possible.

— Normally, search planning is performed using trained personnel, advanced search
planning techniques, and information about the incident or distressed craft not
normally available to the OSC. However, the OSC may still need to plan a search
under some circumstances. Search operations should commence as soon as
facilities are available at the scene. If a search plan has not been provided by the
SMC, the OSC should do the planning until an SMC assumes the search planning
function. Simplified techniques are presented belew-in section 12.

- Provide information to and coordinate operations of all SAR facilities on-scene. An ACO
may be designated to coordinate aircraft operations.

- Modify the plan as the situation on-scene dictates, keeping the SMC advised (discuss
proposed modifications with the SMC when practicable).

- Coordinate on-scene communications.
" I i ) I I cilitios.

- Monitor the performance of other participating facilities and ensure operations are
conducted safely.

- Make periodic situation reports (SITREPS) to the SMC. The standard SITREP format may
be found in appendix D. SITREPs should include but not be limited to:
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— weather and sea conditions
— the results of search and/or rescue action to date
— any modifications made or suggested to the action plan
— any future plans or recommendations.
- Maintain a detailed record of the operation:

— on-scene arrival and departure times of SAR facilities, other vessels and aircraft
engaged in the operation

— areas searched
— track spacing used
— sightings and leads reported
— actions taken
— results obtained.
- Advise the SMC to release facilities no longer required.
- Report the number and names of survivors to the SMC.
- Provide the SMC with the names and designations of facilities with survivors on board.
- Report which survivors are in each facility.

- Request additional SMC assistance when necessary (for example, medical evacuation
of seriously injured survivors

- In case of language difficulties, the International Code of Signals, the IMO Standard
Marine Communication Phrases (SMCP) and standard ICAO phraseology contained in
Annex 10 to the Convention on International Civil Aviation and PANS-ATM (ICAO
Document 4444) should be used.

- On assuming the duty, the OSC should inform the appropriate RCC, via a CRS or ATS
unit as necessary, and keep it informed of developments at regular intervals.

SAR operation risks

- Safe and effective SAR operations depend on coordinated teamwork and sound risk
assessment.

- Saving distressed persons, and the safety of assisting personnel, should both be of
concern to the OSC.

- The leaders (captain, pilot-in-command, or OSC) must ensure that personnel perform
properly as a team with a common mission.

— Mishaps often follow a chain of errors that can start with mistakes made during SAR
planning and lead to poor decisions during operations.

-  Team safety is supported by:

— proficiency in keeping everyone informed
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— matching resource capabilities to tasks
— detecting and avoiding errors early

— following standard procedures

— adjusting to non-standard activities.

Search and rescue action plans provided by the SMC are only guidance for the OSC and
SAR facilities on-scene.

— the OSC may adjust the plans, based on the situation, and inform the SMC (discuss
proposed modifications with the SMC when practicable)

— SAR facilities should keep the OSC advised of any difficulties or hazards
encountered.

The risks inherent in any SAR response must be considered against the chances for
success and the safety of SAR personnel.

Some practical concerns for assessing the situation include:

— is the distressed craft in immediate danger of causing harm or placing the rescue
facility in jeopardy?

— can the rescue facility handle the weather conditions?

— has the distressed craft given enough information to prepare the assisting vessel to
aid in the rescue?

— can the assisting facility realistically be of assistance?
If recovery of a large number of survivors is a factor:

— can the rescue facility accommodate them in regards to food, shelter, clothing, living
space?

— will the craft performing the rescue be stable with the survivors on board?
If helicopter operations are a factor:

— isthe vessel's construction suitable for a vessel—aircraft joint operation?
— does the rescue facility have enough crew members available to assist?

SAR briefing, debriefing, and tasking

The SMC, OSC and/or ACO should provide information to SAR facilities on relevant
details of the distress and all instructions prior to the conduct of SAR operations. Parent
agencies may provide this information by briefing their facilities prior to deployment.
Debriefings of the SAR facilities provide valuable information on effectiveness of the
search and can influence planning of the next search. SAR facilities and the OSC should
be aware of the type of information that the SMC is likely to request. Appendix E provides
a sample SAR Briefing and Debriefing Form.

Masters and pilots-in-command of SAR facilities not designated as search and rescue
units should also be contacted by the SMC, OSC and/or ACO for debriefing.

Situation reports

SITREPs

— provide earliest notice of an emergency (short form)
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— pass urgent essential details when requesting assistance (short form)
— pass amplifying or updating information during SAR operations (full form).

- The OSC uses SITREPSs to keep the SMC informed of on-scene mission progress and
conditions, and addresses SITREPs to the SMC unless otherwise directed. Search-SAR
facilities use SITREPs to keep the OSC informed.

- The SMC uses SITREPs to keep superiors, other RCCs, and any other interested
agencies informed.

- Where pollution or threat of pollution exists from the vessel or aircraft casualty, the
agency tasked with environmental protection should be an information addressee on
SITREPs from the SMC.

- Initial SITREPs should be transmitted as soon as details of an incident become clear
enough to indicate SAR involvement.

—  SITREPs should not be delayed unnecessarily for confirmation of all details.
—  Further SITREPs should be issued as soon as other relevant information is obtained.
— Information already passed sheuld-ret-does not need to be repeated.

— During prolonged operations, "no change" SITREPs should be issued at intervals of
about three hours to reassure recipients that nothing has been missed.

— When the incident is concluded, a "final" SITREP should be issued as confirmation.
- A standard SITREP format is shown in appendix D.

Each SITREP concerning the same incident should be numbered sequentially.
- SITREPs prepared on-scene usually provide the following information:

Identification

— usually in the subject line

— the SITREP number

— identification of the distressed craft

— ashort description of the emergency

— numbered sequentially throughout the case

— when an OSC is relieved on-scene, the new OSC continues the SITREP
numbering sequence

Situation

— adescription of the case

— the conditions that affect the case

— any amplifying information that will clarify the problem

— after the first SITREP, only changes to the original reported situation need be
included

Action taken

— areport of all action taken since the last report, including results of such action

— when an unsuccessful search has been conducted, the report includes:
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— the areas searched

— hours searched

— factors that may have decreased search effectiveness, such as weather or
equipment difficulties

Future plans

— description of actions planned for future execution

— recommendations

— request for additional assistance

Status of case

— thisis normally used only on the final SITREP to indicate that the case is closed
or that search is suspended pending further developments.
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Section 10 — Multiple aircraft SAR operations

Section contents

General guidance
Number of SAR aircraft required and aircraft capabilities
Participation by other aircraft
Refuelling facilities
Area of SAR action
Entering areas of SAR action
Joining-eEntry report
Leaving areas of SAR action
Flights in areas of SAR action by other aircraft
Safety flow procedures
Aircraft approach and departure flight paths
Instrument based procedures

Approach fallback procedures

General guidance

The information in this section provides guidance for the management and conduct of multiple
aircraft SAR operations. Any of the described principles and procedures might have to be
modlfred by SMCs ACOs and SRUs, |n order to deal wrth specrfrc situations. Further

Number of SAR aircraft required and aircraft capabilities

The RCC/OSC/ACO responsible for the SAR operation should aim to achieve the most

effective blend of aircraft and surface unit capabilities ferthe-situations-that-are-anticipated-
Fhe-operation-should-aim-to-achieve-contindous-or-and efficient use of aircraft on scene when
needed.~while-minimizing-the

-  Minimize situations in which aircraft are airborne without a mission.

- Where more aircraft than needed are available for a SAR operation, some can be held in
reserve. These aircraft can provide additional resources if needed, or relieve other aircraft
involved in the operation for reasons related to aircrew fatigue or maintenance
requirements.

The RCC/OSC/ACO should define the number of aircraft to be used in a mission taking into
account weather, distance from scene, nature of drstress available facrlltres and other
operatronal |ssues

Given tasks should not rely on aircraft and aircrew conducting flying activities beyond their
abilities, or their approved types of operations. In case such a task is given, the
pilot-in-command shall inform the RCC/OSC/ACO immediately.
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Participation by ethersupplementary aircraft with SAR capability

In some situations, such as mass evacuations from offshore drilling platforms, large scale
incidents over land areas etc., supplementary aircraft with SAR capability belonging to
commercial companies or other organizations might be able to respond to incidents as part
of existing emergency plans.

Refueling facilities

The RCC/ACO/OSC is responsible for arranging refuelling facilities in a SAR operation.
The pilot-in-command is responsible for ensuring that the facilities available are suitable,
taking into account endurance and all operational needs. The pilot-in-command should take
appropriate actions to ensure required refuelling and keep the RCC/ACO/OSC eentinuously
informed of changes to on-scene and overall endurance.

Area of SAR action

ForlAMSAR Manualpurpoeses—a-An area of SAR action is an area of defined dimensions that

is established, notified or agreed for the purposes of protecting aircraft during SAR operations
and within which SAR operations take place.

Entering areas of SAR action

SAR aircraft intending to enter an area of SAR action should normally first contact the AGO
relevant unit (RCC, ACO, OSC or responsible ATS unit). They should not enter the area until
the ACO-this unit gives them permission—approval and provides them with sufficient
information to safely join the flow of SAR aircraft involved in the operation (see also section 8

Gemm&n%ms)%%he&ée&”&n%@@a&e&%&%—p@s&@e—bﬁm&ememg%m

- Aircraft should aimte-getintouch-with-an-ACOcontact the ACO when at least ten minutes'

flying time from the edge of an area of SAR action and pass entry information using the
format described in appendix H-5.

- In the event that an area of SAR action has been established but an ACO is not yet
available, SAR aircraft should receive information that they require primarily from the
coordinating RCC or OSC.

Entry report

- Airborne SRUs should make an a-standardjoining entry report to the ACO when entering
a search and rescue mission area, including:

— call sign;

— nationality;

— type (specify fixed-wing or helicopter and type);
—  position;

— altitude (on pressure setting used);

— ETA (at relevant point or search area);

— endurance on scene; and

— remarks (specific equipment or limitations).
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Leaving areas of SAR action

Aircraft leaving areas of SAR action should contact the AGO-relevant unit before the area
boundary and before changing to another frequency. Aircraft leaving should use the format
described in appendix H-5.

Flights in areas of SAR action by other aircraft

Aircraft that are not involved in a SAR operation should normally not fly within areas of SAR
action. Hewever—ifIf such aircraft need to enter an area of SAR action, they should do so
only with the approval of a SMC, ACO, OSC or coordinating ATS unit and are subject to the
rules of the area or the relevant class of airspace. If an SMC or coordinating ATS unit is giving
approval, the ACO or OSC should first be consulted.

Safety flow procedures

The main aim of on-scene procedures for multiple-SAR aircraft eperations-should be safety.
In general, there are two methods that can be used to ensure a safe flow of SAR-multiple
aircraft—ahich-are-asfollows:

- Herizontal-Spaeing- Horizontal spacing of aircraft operating visually should be the
basic method used by SAR authorities and ACOs. It can be achieved by establishing
coordinated specific routes to be flown by SAR aircraft to, from and within the area
of SAR action.

Vertical spacing of aircraft can be used in combination with horizontal spacing for
aircraft operating visually but is a key consideration for safety during poor weather
conditions when more segregated operations are likely to be required.

- Ingeneral, altitudes for RPAs should be kept apart from altitudes allocated for other
SAR aircraft.

- ldeallythe-mest-An effective method to ensure a safe flow of aircraft is by using a
combination of both horizontal and vertical spacing. The best way to achieve this is
through planning by an—the ACO, OSC or RCC and a clear understanding of
procedures by all of the units and authorities involved.

The procedures used by SAR aircraft within an area of SAR action should be determined by
the ACO in consultation with the SMC/OSC and pilots-in-command of the SAR aircraft. The
use of assigned flight paths, coordinated timings and designated entry and exit procedures
will help to ensure a safe flow of SAR aircraft. These can be determined by using bearings
and distances from features such as the casualty location, or described using coordinates
such as Latitude and Longitude. An effective way to organize multiple SAR aircraft engaged
in an evacuation operation is to use procedures based on a central reference position
(for example a vessel in distress).

Aircraft approach and departure flight paths

Approach and departure flight paths are usually influenced by the prevailing wind direction.
Factors which might also have to be taken into account are:

- Fumes directly downwind from burning structures may be unsafe — the direction
of approach for aircraft might have to be off-set from the wind direction.
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- Geographic features or the design of the casualty location might compel aircraft
to approach only from certain directions. Structures such as cranes, towers or
vertical obstructions in line with the wind direction, might be dangerous as
physical obstacles or due to mechanical turbulence created downwind.

Instrument based procedures

When weather conditions are so poor that flying operations cannot effectively be carried out
according to visual procedures and the procedures described earlier in this section, then it
might be possible for an aircraft to operate under instrument based procedures in an effort to
establish visual conditions in the area of SAR action.

Unless operations are carried out in controlled airspace under the control of an ATS unit,
aircraft pilots-in-command have full responsibility for avoiding other air traffic and surface
obstructions in accordance with established regulations of their State for operations in
Instrument conditions and transitioning to visual conditions.

Approach Fallback Procedures

If on scene conditions in an area of SAR action prevent a SAR aircraft from successfully
completing an approach to the distress location, then an Approach Fallback Procedure should
be flown in order to safely rejoin the flow or depart from the area. Approach Fallback
Procedures must be briefed to all SAR aircraft by an ACO.
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Section 11 — Aircraft Coordinator

Section contents

Designation of aircraft coordinator (ACO)
Purpose of an ACO

Responsibility for safety

ACO duties

ACO call sign

Information from SAR aircraft to the ACO
Transfer of ACO tasks

Checklists and guides

Designation of aircraft coordinator (ACO)

- When multiple aircraft conduct SAR operations, the SMC may designate an ACO in
addition to an OSC.

- If this in-is not practicable, the OSC may designate an ACO.
- Generally, the ACO is responsible to the SMC and coordinates closely with the OSC.

- When deciding how much responsibility to delegate to the ACO, the SMC considers the
mix of radios, radar, and trained personnel capabilities of the facilities involved.

The ACO function may be carried out from various locations, such as a fixed-wing aircraft,
a helicopter, a ship, a fixed structure such as an oil rig, an ATS unit, a coordinating RCC
or another appropriate land unit.

- Flight safety of SAR aircraft is a primary concern of the ACO.

Purpose of an ACO

The primary purpose of an ACO is to contribute to flight safety of aircraft involved in a SAR
operation. The ACO sheould-must have a clear understanding of the aim of a-the SAR
operation. The ACO organizes and coordinates the operations of aircraft involved inthe-SAR
mission to carry out the mission effectively, paying particular attention to aircraft that are likely
to operate close to each other.

Responsibility for safety

- Information from ACOs to ether—aircraft on-scene is advisory, but should
nevertheless be followed as closely as practicable.

- If necessary to ensure flight safety, aireraft—pilots-in-command should take whatever

measures they assess are needed. If they decide to aireraftpilots-in~-command deviate
from advice passed by an ACO, or observe any potential hazard to flight operations, then

they should inform the ACO as soon as possible.

- The final decision concerning the safety of an aircraft, its crew and passengers
rests with the pilots-in-command of the aircraft involved.
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volving-ACOs-are-desecribed-througheod

normal Duties for an ACO; > can include the following
tasks:

- Contributing to flight safety:
— maintain a safe flow of aircraft
— ensure use of a common altimeter setting for all aircraft involved
— advise the SMC/OSC of on-scene weather implications
— determine a direction for entering and leaving an area of SAR action
— determine all points necessary for maintaining safe flow in an area of SAR action
— fitermanage radio messages to and from SAR aircraft
— ensure frequencies are used in accordance with SMC directives
— coordinate with adjacent airtraffic-services{ATS) ATS units.
- Prioritizing and allocating tasks:
— ensure SAR aircraft are aware of the SMC/OSC overall plan and their own tasks
— monitor and report search area coverage and/or rescue action

— with appropriate SMC/OSC authority, identify emerging tasks and direct SAR aircraft
to meet them.

- Coordinating aircraft operations:
— respond to changing factors on scene and supervise effectiveness of operations
— ensure the continuity of aircraft operations in coordination with SMC/OSC

— monitor and keep SMC/OSC informed about the progress of tasks assigned to SAR
aircraft

- Informing SAR aircraft:

— assign tasks to aircraft

— provide information about relevant air activity and dangers on-scene

— provide information about search areas (if applicable), evacuation points
(if applicable) and refuelling facilities

— provide operational information about the ongoing SAR mission
—  provide relevant weather information.

- Make periodic situation reports (SITREPs) of SAR aircraft operations to the SMC and the
OSC, as appropriate. The standard SITREP format may be found in appendix D.

- Work closely with the OSC:
— assist in the execution of SMC directives
— maintain communications
— advise on how the ACO can assist.

- Coordinate aircraft refuelling.
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ACO call sign

In order to make the identity of an ACO clear to all participating units, the standard call sign
"Air Coordinator" should be used by all ACOs.

Information from SAR aircraft to the ACO

In order to enhance situational awareness for ACOs and other SAR aircraft and to assist with
safety and the continuity of operations, participating aircraft should report as follows:

- Entry report
- Reaching assigned points
- Leaving assigned points

- Commencing operations (search, investigation during search, approach to the
surface/ship, missed-approach difficulties, hoist, landing, etc.)

- Completing operations, including information regarding results
- Leaving present altitude

- Reaching new altitude

- 30 minutes on-scene endurance, expecting fuel at (location)

- 10 minutes to completing hoist operation

- 10 minutes to completing search

- Exit report

Transfer of ACO tasks

Before accepting the task the new ACO should understand the details of the SAR missien
operation and the SMC's plans. The details required may include the aim of the operation,
the position of the missing object, number of persons in distress, other units involved,
locations of participating aircraft, communications and any limitations to the operation. When
possible, basic pre-flight information should be provided by an SMC in order to simplify the
transfer to the new ACO.

Checklists and guides

ACOs and SAR aircraft are recommended to use checklists or guides containing relevant
information. Units who are likely to be desighated as ACOs or take part as airborne SRUs in
the event of a multiple aircraft SAR operation, should always have ACO checklists or guides
available whenever they are on duty.

A-shertreference-tist An operational summary known as the "Pilot Information File" (PIF)
contains useful in-flight information usefual—for all aircraft involved in multiple aircraft
operations. The PIF, guides and checklists suitable for ACOs and SAR aircraft are contained
in appendix H-6.
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Section 12 Searching

Section contents

General
Search action plan and message
Own search planning
Planning a search at sea
Datum
Visual search
Sweep width, track spacing, and coverage
Searching speed
Search area
Search patterns
Expanding square search
Sector search
Track line search
Parallel track search
Coordinated vessel / aircraft search pattern
Land search patterns
Visual ground search
Parallel track search
Contour search
Contour search (aircraft)
Initiation of search at sea
Restricted visibility
Look-outs
Radar search
Multiple aircraft search missions
General
Safety and search effectiveness
Visual methods
Flow methods
Coordination zones

No Fly zones
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Further action on completion of initial phase

Navigational inaccuracies of searching vessels

Evidence of distressed craft found

Manoeuvring instructions

Search unsuccessful

Search successful

General

For surface and aircraft facilities to search effectively, search patterns and procedures
must be pre-planned so ships and aircraft can operate in coordinated operations with
minimum risks and delay

Standard search patterns have been established to meet varying circumstances.

Search action plan and message

The SMC typically provides the search action plan.

The OSC and ACO (if designated) and facilities on-scene implement the search action
plan (see example message in appendix B).

The search action plan message includes six parts.

Situation

— a brief description of the incident

— position of the incident, and time that it occurred
— number of persons on board (POB)

— primary and secondary search objects

— amount and types of survival equipment

— weather forecast and period of forecast

— SAR facilities on-scene

Search area(s) (presented in column format)
— area designation, size, corner points, centre point, and circle radius

— other essential data

Execution (presented in column format)

- SAR facility identification, parent agency, search pattern, creep direction,
commence search points, and altitude

Coordination required

— designates the SMC, OSC and ACO

— SAR facility on-scene times

— desired track spacing and coverage factors
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OSC and ACO instructions (e.g. use of datum marker buoys)
airspace reservations (e.g. danger area)
aircraft safety instructions

SAR facility change of operational coordination (SAR facility follows coordinating
guidance of SMC, OSC and/or ACO)

parent agency relief instructions

authorizations for non-SAR aircraft in the area

Communications

coordinating channels

on-scene channels

monitor channels

method for OSC and/or ACO to be identified by SAR facilities

press channels, if appropriate

Reports

OSC reports of on-scene weather, progress, and other SITREP information,
using standard SITREP format

parent agencies to provide summary at the end of daily operations (hours flown,
area(s) searched, and coverage factor(s)).

- The OSC may be authorized by the SMC to alter the search action plan based on on-
scene considerations and efforts achieved in previous searches.

Own search planning

- Normally the SMC will determine the search area by use of search planning tools at the
RCC and in cooperation with the OSC.

- Considerations in developing a search plan include:

— estimating the most probable position of a distressed craft or survivors, taking drift
effect into consideration

— determining the search area

— selecting SAR facilities and equipment to be used

— selecting a search pattern

— planning on-scene coordination.

Planning the-a search at sea

Datum

It will be necessary to establish a datum, or geographic reference, for the area
to be searched. The following factors should be considered:
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— reported position and time of the SAR incident
— any supplementary information such as DF bearings or sightings
— time interval between the incident and the arrival of SAR facilities

— estimated surface movements of the distressed craft or survival craft,
depending on drift. (The two figures following this discussion are used in
calculating drift.)

- The datum position for the search is found as follows:
— drift has two components: leeway and total water current
— leeway direction is downwind
— leeway speed depends on wind speed

— the observed wind speed when approaching the scene may be used for
estimating leeway speed of liferafts by using the graph following this
discussion. (Persons in the water (PIW) have no leeway while liferaft
stability and speed vary with or without drogue or ballast.)

— total water current may be estimated by using the computed set and drift
of vessels at or near the scene

— drift direction and speed is the vector sum of leeway and total water current

- drift distance is drift speed multiplied by the time interval between the incident
time, or time of the last computed datum, and the commence search time

- datum position is found by moving from the incident position, or last computed
datum position, the drift distance in the drift direction and plotting the resulting
position on a suitable chart.
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Computing drift speed and direction from
total water current and leeway

Datum 1

Datum 2

Determining a new datum
(drift distance = drift speed x drift time)
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Wind force (Beaufort Scale)
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Visual search

- Individual search patterns have been designed so that an OSC can rapidly
initiate a search by one or more craft.

- There will be a number of variables that cannot be foreseen. Search patterns
based on visual search have been established which should meet many
circumstances. They have been selected for simplicity and effectiveness and
are discussed later in this section.

I\CIRC\MSC\01\MSC.1-CIRC.1594.docx



MSC.1/Circ.1594
Annex, page 246

Sweep width, track spacing, and coverage

Sweep width (W) is an index or measure of the ease or difficulty of detecting a
given search object with a given sensor under a given set of environmental
conditions. Tables of "uncorrected" sweep width values based on search object
and meteorological visibility for calm weather, and correction factors based on
search object and weather conditions (fw) are provided following this discussion.
Multiplying the uncorrected sweep width value (WU) by the appropriate weather
correction factor produces the corrected sweep width (WC):

WC =WU x fw

Most search patterns consist of straight, parallel, equally spaced tracks covering
a rectangular area. The distance between adjacent tracks is called the track
spacing (S).

Coverage (C) is the ratio of the corrected sweep width (WC) to the track spacing
(S):

C=WC/S
The recommended coverage (C) for most situations is 1.0, which means the

recommended track spacing (S) in most situations is the same as the corrected
sweep width (WC):

Recommended S = WC

Changes in weather, number of assisting craft, etc., may occur, making it
prudent to alter the track spacing-(S).

All searching ships and aircraft should maintain safe distances from one another
and accurately follow their assigned search patterns.

In addition to the weather correction factors {fa), other factors may be
considered, such as time of day, position of the sun, effectiveness of observers,
etc.
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Uncorrected sweep widths (W) for

merchant vessels (km (NM))

Meteorological visibility (km (NM))

Search object 6 (3) 9 (5) 19 (10) 28 (15) 37 (20)
Person in water 0.7 (0.4] 0.9 10.5) 1.1 {0.6) 1.3{0.7) 1.3 (0.7)
4-person liferaft 4.2_(2.3) 5.9 (3.2) 7.8 142’; 9.1 4.9) [ 10.2(5.5)
6-person liferaft 4.6 (2.5) 6.7 (3.6} 9.3 (5.0} 11.5{6.2) | 12.8(6.9;
15-person liferaft 4.81(2.6) 74 4.0 9.4 (5.1} 11,964} | 13.5(7.3)
25-person liferaft 5.0(2.7) 7.8 4.2) 9.6 (5.2) 12.0(6.5) | 13.9(7.5)

_Boal <5m{7M)| 2.0(L.1 2.6(1.4) 3.5(1.9) 39120 4.31(2.3)
Boat 7 m (23 1) 3.7 (2.0} 5.4 (2.9 8.014.3) 9.6 (5.2) 10.7 (5.8) '
Boat 12 m 40 it} 5.2 (2.8) 3.3 14.5) 14.1 (7.6) 174 (9.4) | 21.5 {11.6)
Boat 24 m (79 ft} » 5.93.2) 10.4 (5.6} | 19.8 (10.7) | 27.2(14.7) | 33.5 “815

Uncorrected sweep widths (W,)) for
helicopters (km (NM))
Meteorological visibility (km (NM))

_.S;al_'cﬁ obj;'ct 1.9 (1) 9.3 (5) > 37 (> 20)
Persan in water 0.0 10.0) 0.2 (0.1) 0.2 (0.1)
4-person liferaft 0.9 {0.5) 3.1 (1.7) 5.4 (2.9)
8-person Iifcr;ﬁt : 0.9 (0.3) — 3.9(2.1) 7.0 (3.8
15-person liferaft 1.1 {0.6) 4.4(2.4) 8.3 (4.5)
25-person liferaft 1.1 (0.6) 5.2{2.8) 10.6 (5.7)
Boat < 5 m {17 ft) 0.9 (0.5) 3.0 (1.6} 4.6 {2.5)
Boat 6 m (20 it} 1.3 i0.7} 5.6(3.0) 10.9 (5.9)
Boat 10 m (33 1) 1.3 [0.7]; 7.213.9) 16.9 {9.1)
Boat 24 m (80 f1) 1.5 {0.8) 10.6 (5.7] 34.3 (18.5}
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Uncorrected sweep widths (W) for

fixed-wing aircraft (km (NM))

Meteorological visibility (km (NM))

Search object 1.9 (1) 9.3 (5) > 37 (> 20)
Person in water 0.0 (0.0 0.2 0.1 0.2 (0.1)
4-person liferaft 0.6 {0.3) 24(1.3) 4.3 (2.3)
8-person liferait 0.7 (0.4) 3.1 01.72) 5.6 (3.0)
15-person liferaft 0.7 (0.4) 3.7 (2.0 6.9 (3.7)
25-person liferaft 0.7 (0.4 4.3 (2.3) 8.7 (4.7)
Boat << 5 m (17 ft) 0.7 10.4) 2.4101.3) 3.7 (2.0)
Boat 6 m (20 ft) 0.9 {0.5) 4.6 (2.5) 9.3 (5.0)
Boat 10 m (33 ft) 0.9 (0.5) 6.3 (3.4) 14.4 (7.8)
Boat 24 m (80 ft 11 (0.6) 9451 | 309067

Weather correction factors (f,) for all types of search units

Search object

Weather Person in | Liferaft
Winds km/h (kts) or seas m (ft) water

Winds 0-28 km/h (015 kt} or seas 0—1 m (0-3 ft 1.0 10 |
Winds 28-46 km/h (15-25 kt) or seas 1-1.5 m {3-5 ft) 0.5 0.9
Winds > 46 km/h (= 25 kt) or seas > 1.5 m (= 5 ft) 0.25 0.6 J

Searching speed (V)

- To perform a parallel track search with several vessels moving together in a
coordinated manner, all vessels should proceed at the same speed, as directed

by the OSC.

- When performing a coordinated search with several vessels moving together,
the search speed should normally be the maximum speed of the slowest vessel
present under the prevailing conditions.

- In restricted visibility, the OSC will normally order a reduction in searching

speed.
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Search area (A)

Compute the search radius (R), using one of the following two methods:
if the search must commence immediately, assume R = 10 NM
if time is available for computation:

e compute the area a craft can cover in a certain amount of time (T) by the
formula:

A=SxVXxT

e the total amount of area (At) which can be covered by several craft is the
sum of the areas each craft can cover:

At=A1 + A2+ A3+ ...

o if all craft are searching at the same speed for the same amount of time,
then:

At =N x A
where N is the number of search craft

e the search radius (R) of the circle is one-half the square root of the search
area:

R = JA
2

Plot the search area:
— draw a circle centred on datum with radius R
— using tangents to the circle, form a square as shown below

— if several facilities will be searching at the same time, divide the square into
sub-areas of the appropriate size and assign search facilities accordingly.

most probable area

Datum

Use R = 10 NM for initial area
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Search patterns

Factors to consider in deciding what type of search pattern to use include:
— available number and types of assisting craft

— size of area to be searched

— type of distressed craft

— size of distressed craft

— meteorological visibility

— cloud ceiling

— type of sea conditions

— time of day

— arrival time at datum.

: " : |

It may be advisable for vessels, especially when searching for a person in the
water with either an expanding square search (SS) or a sector search (VS), to
use dead reckoning (DR) navigation rather than more accurate navigational
methods. DR navigation will minimize pattern distortion relative to the search
object since it will automatically account for the currents affecting the search
object's drift during the search.

For both vessels and aircraft, if a datum marker buoy or a smoke float or other
highly visible-object is available, it should be deployed at datum and the pattern
should be performed relative to it.

Precise search pattern navigation using high-precision methods such as global
satellite navigation systems will produce good patterns relative to the ocean
bottom, but not relative to the drifting search object. This could allow the search
object to drift out of the search area before the search facility arrives in that
vicinity.

Expanding square search (SS)

Most effective when the location of the search object is known within relatively
close limits.

The commence search point is always the datum position.

Often appropriate for vessels or small boats to use when searching for persons
in the water or other search objects with little or no leeway.

Due to the small area involved, this procedure must not be used simultaneously
by multiple aircraft at similar altitudes or by multiple vessels.

Accurate navigation is required; the first leg is usually oriented directly into the
wind to minimize navigational errors.

It is difficult for fixed-wing aircraft to fly legs close to datum if S is less than 2 NM.
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Sector search (VS)

- Most effective when the position of the search object is accurately known and
the search area is small.

- Used to search a circular area centred on a datum point.

- Due to the small area involved, this procedure must not be used simultaneously
by multiple aircraft at similar altitudes or by multiple vessels.

- An aircraft and a vessel may be used together to perform independent sector
searches of the same area.

- A suitable marker (for example, a smoke float or a radio beacon) may be
dropped at the datum position and used as a reference or navigational aid
marking the centre of the pattern.

- For aircraft, the search pattern radius is usually between 5 NM and 20 NM.

- For vessels, the search pattern radius is usually between 2 NM and 5 NM, and
each turn is 120°, normally turned to starboard.
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First search —»
Second search — —p»

/ -
-
-

Ist crossleg

~
"
-~ A

Sector pattern: single-unit (VS)
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Sector search computations: time to complete one leg (t)
in minutes and seconds

Speed
Radius | 3kt | 5kt | 8kt | 10kt | 15Kkt | 20kt | 60 kt | 80 kt | 90 kt
0.5 NM | 10:00 | 6:00 | 3:45 | 3:00 | 2:00 | 1:30 | 0:30 [0:225] 0:20
1.0 NM [ 20:00 | 12:00 | 7:30 | 6:00 | 4:00 | 3:00 | 1:00 | 0:45 | 0:40
1.5 NM | 30:00 | 18:00 | 11:15 | 9:00 | 6:00 | 4:30 | 1:30 | 1:075 | 1:00 |
2.0 NM | 40:00 | 24:00 | 15:00 [ 12:00 | 8:00 | 6:00 | 2:00 | 1:30 | 1:20
2.5 NM | 50:00 | 30:00 | 18.45 | 15:00 | 10:00 | 7:30 | 2:30 | 1:55.5| 1:40
3.0 NM | 60:00 | 36:00 | 22:30 | 18:00 [ 12:00 | 9:00 | 3:00 | 2:18 | 2:00
3.5 NM 42:00 | 2615 | 21:00 | 14:00 | 10:30 | 3:30 [2:40.5] 2:20
4.0 NM 48:00 | 30:00 | 24:00 | 16:00 | 12:00 | 4:00 | 3:03 | 2:40
4.5 NM 54:00 | 33:45 | 27:00 | 18:00 | 13:30 | 4:30 [3:25.5] 3:00
5.0 NM 60:00 | 37:30 | 30:00 | 20:00 | 15:00 | 5:00 | 3:48 | 3:20
6.0 NM 45:00 | 36:00 [ 24:00 | 18:00 | 6:00 | 4:33 | 4:00
7.0 NM 52:30 | 42:00 | 28:00 | 21:00 | 7:00 | 518 | 440
8.0 NM 60:00 | 48:00 | 32:00 | 24:00 | 8:00 | 6:03 | 5:20

Note: Interpolation may be used with this table,

Maximum
range cf
signal

Location)
of ELT
i
Signal ,' !
fades v
' o ‘Cﬂ"fd : 4
> Chare2 ~ = o “7
Signal ST
heard

Map-assisted aural electronic search
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Signal hea

rd
start timing

Signal fades

turn 180° o
A
N

Os»gnal heard

start timing

Signal fades
check time
turn 180%

Time-assisted aural electronic search

Location of ELT )

1/2 hme/

7N

turn 180°

Signal fades
O check time

v\Maxlmum

range of
signal

Uncorrected sweep widths (W) for visual land search (km (NM))
Visibility (km (NM))

Search Height 6 (3) 9 (5) 19 (10) | 28(15) | 37 (20)
object (m (ft))
Person 150 (500) | 0.7 (0.4) | 0.7 (0.4) | 0.9(0.5 [ 09(0.5) | 0.9 (0.5)
300 (1,000} | 0.7(0.4) | 0.7 (0.4) | 0.9(0.5) | 0.9(0.5) | 0.9 (0.5)
450 (1,500) i = 5 ] 358
600 (2,000) = — — — .
Vehicle 150 (500 | 1.7009) [ 2401.3) [ 240.3) [ 2401.3) | 2.4(1.3)
300 (1,000)| 1.9(1.0) | 26 (1.4) | 2.6(1.4) | 2.8(1.5) | 2.8 (1.5)
450(1,500) | 19(1.0) | 26(1.4) | 31(1.7) | 31 (1.7) | 31 (1.7)
600(2,000)| 19(1.0) | 2.8(1.5) | 3.7 (2.0) | 3.7(2.0) | 3.7 (2.0)
Aircraft 150(500) | 1.901.0) | 26(1.4) | 26014) | 2601.4) | 26 (1.4)
less than | 300 (1,000)] 1.901.0) | 2.8(1.5) | 2.8(1.5) | 3.0(1.6) | 3.0(1.6)
5700 kg [450(1,500) | 1.9(1.0) | 2.8(1.5) | 3.3(1.8) | 3.3(1.8) | 3.3(1.8)
600 (2,000)] 1.90.0) | 3.00.6) | 3.7(2.0) | 3.72.0) | 3.7 2.0)
Aircraft 150 (500) | 2.2(1.2) | 3.7(2.00 | 4122 | 412.2) | 4.12.2)
over 300(1,000)| 3.3(1.8) | 5.02.7) | 5.6(3.0) | 5.6(3.0) | 5.6 (3.0}
5700 kg 450 (1,500) | 3.7 (2.0) | 5.2(2.8) | 59(3.2) | 59(3.2) | 59 (3.2)
600 (2,000)| 41(2.2) [ 5229 [ 653.5) [ 6.53.5) | 6.5(3.5
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Correction factors - vegetation and high terrain

' Search object 15-60% 60-85% Over 85%
vegetation vegetation vegetation
or hilly or mountainous
Person 0.5 0.3 0.1
Vehicle 0.7 0.4 0.1
Aircraft less than 0.7 0.4 0.1
5,700 kg
Aircraft over 0.8 0.4 0.1
5,700 kg

Track line search (TS)

Normally used when an aircraft or vessel has disappeared without a trace along
a known route.

Often used as initial search effort due to ease of planning and implementation.

Consists of a rapid and reasonably thorough search along intended route of the
distressed craft.

Search may be along one side of the track line and return in the opposite
direction on the other side (TSR).

Search may be along the intended track and once on each side, then search
facility continues on its way and does not return (TSN).

Aircraft are frequently used for TS due to their high speed.

Aircraft search height usually 300 m to 600 m (1,000 ft to 3,000 ft) during daylight
or 600 m to 900 m (2,000 ft to 3,000 ft) at night.
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lrack line search, return (TSR)

Y

Track of missing aircraft Y

A 4

-
-

Track line search, non-return (TSN)

Parallel track search (PS)
- Used to search a large area when survivor location is uncertain.
- Most effective over water or flat terrain.

- Usually used when a large search area must be divided into sub-areas for
assignment to individual search facilities on-scene at the same time.

- The commence search point is in one corner of the sub-area, one-half track
space inside the rectangle from each of the two sides forming the corner.

- Search legs are parallel to each other and to the long sides of the sub-area.
- Multiple vessels may be used as shown below. en-page-3-36:
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Parallel track search (PS)
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PATTERN 5
Parallel track search — 5 or more ships

Coordinated vessel-aircraft search pattern

- Normally used only if there is an OSC present to give direction to and provide
communications with the participating craft.

- Creeping line search, coordinated (CSC) is often used as an alternative name.
- The aircraft does most of the searching, while the ship steams along a course

at a speed as directed by the OSC so that the aircraft can use it as a navigational
checkpoint.
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- The aircraft, as it passes over the ship, can easily make corrections to stay on
the track of its search pattern.

- Gives a higher probability of detection than can normally be attained by an
aircraft searching alone.

- Ship speed varies according to the speed of the aircraft and the size of the
pattern. The relationship among the speed of the surface facility, the aircraft's
speed, the track spacing and the length of the search legs is defined by the
following equation:

Vs=(SxVa)/(L+9S)
where Vs is the speed of the surface facility in knots, S is the track spacing in nautical

miles, Va is the aircraft's true air speed (FAS)}in knots, and L is the length of the
aircraft's search leg in nautical miles.

Creeping line search, coordinated (C5C)

Land search patterns

- Aircraft search over land differs from maritime searching in that it is usually more
difficult to locate search objects.

- Repeated aircraft searches of an area are often necessary.

- Search of large areas by ground facilities alone is usually not practical but may
be effective for close examination of a small area.

Visual ground search

- Use obvious natural or artificial landmarks such as rivers or roads to delimit
search sub-areas.

- Land search facilities should be equipped with large-scale topographical maps
with search areas marked on them.
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- Land search facility patterns are normally parallel tracks or contour searches
using a line-abreast formation.

- Track spacing for lost persons is normally between five and eight metres.

- Search progress should be slow through wooded areas. One square kilometre
of woods can be searched by 20 to 25 persons in about 1.5 hours.

FheP-Land parallel track search

— team leader, two flankers on end of each line, and as many searchers as the
terrain will allow

— search line is first formed along the search area boundary

— if an obstacle or an item of interest is encountered, the team stops and waits for
results of the investigation before the entire search line moves forward again

— boundary control of each successive pass through an area is assigned to the
pivoting flanker

— track spacing between each searcher is determined by the distance a person
can effectively search while keeping adjacent searchers in visual and audible
contact

— onfirst leg of search, one flanker will follow a natural boundary or predetermined
compass course while the other flanker marks a trail at the other end to follow
after the pivot is made

— if contact is lost with a searcher, the team leader must be notified and the search
line stopped until complete team contact is re-established.

Fhe-Contour search
— used when mountainous features can be circled completely
— pattern is a modified parallel track

— search begins with one flanker at the highest level and the other flanker at the
low end of the line

— when the mountain is circled once, the search line is re-formed on the lower side
of the bottom flanker

— general procedures for a parallel track search are followed.
Contour search (OS — aircraft)

— Used around mountains and in valleys when sharp changes in elevation make
other patterns not practical.

— Search s started from highest peak and goes from top to bottom with new search
altitude for each circuit.

I\CIRC\MSC\01\MSC.1-CIRC.1594.docx



MSC.1/Circ.1594
Annex, page 261

— Search altitude intervals may be 150 m to 300 m (500 ft to 1,000 ft).

— The aircraft may make a descending orbit away from the mountain before
resuming the contour search at the lower altitude.

— The aircraft may spiral downwards around the mountain at a low but
approximately constant rate of descent when there is not enough room to make
a circuit opposite to the direction of search.

— If the mountain cannot be circled, successive sweeps at the same altitude
intervals as listed above should be flown along its side.

— Valleys are searched in circles, moving the centre of the circuit one track spacing
after each completed circuit.

~Descends from 6,000 ft
to 5500 ft

\‘\ﬁnt::nﬁrjs from 6,500 ft
\ to 6,000 ft
Descends from 7,000 ft

lo 85,5001
* £18r18 search &l 7.000 1

Elevation view Plan view

Contour search (OS)

Initiation of search at sea

- When a search facility arrives on-scene in advance of the others, it should
proceed directly to datum and commence an expanding square search.

- If possible, datum may be marked by putting over a liferaft or other floating
marker with a leeway similar to that of the search object, as a check on the drift.

- This can then be used as a datum marker throughout the search.

- As other facilities arrive, the OSC should select one of the search patterns, as
appropriate, and allocate search sub-areas to individual facilities.

- In good visibility and with sufficient search facilities, the OSC may let the first
facility continue its expanding square search while the others conduct a parallel
track search through the same area.

- In restricted visibility, or if sufficient search facilities are not available, it will
probably be better to have the first facility break off the expanding square search
and be available for initiation of a parallel track search.

I\CIRC\MSC\01\MSC.1-CIRC.1594.docx



MSC.1/Circ.1594
Annex, page 262

Restricted visibility

Look-outs

A parallel track search in restricted visibility poses problems because of the
following considerations:

— desirability of reducing the interval between SAR facilities as much as
possible consistent with safety

— resulting loss of search area coverage
— potential risk of collision.

During restricted visibility, the OSC should direct a reduction of vessel speed as
necessary.

In such circumstances, any ship not fitted with radar, or whose radar has
become defective, should consider dropping astern of other ships, informing the
OSC of its action.

— the ship's search should continue when it judges its position (relative to
other searching ships) is safe to do so

— ifthere is a reduction in visibility and ships have already started to carry out
a search pattern, the OSC may decide that the safest action would be to
continue the pattern in force despite the resulting loss of coverage.

Should it be necessary for the OSC to consider initiating any of the patterns
during conditions of restricted visibility, the following factors should be
considered:

— ships will be proceeding at a reduced speed and searches will take longer

— to search the area thoroughly in such conditions must mean a reduction in
track spacing

— reduction in track spacing would require a reduction in the interval between
SAR facilities and, thus, the carrying out of more tracks.

The OSC may decide to accept a reduction in the area searched and should
have regard to the direction and rate of estimated drift in deciding whether to
accept a reduction in one or both of the length and width of the search area.

If visibility improves, the OSC should initiate such actions as will best make good
the lost coverage which has taken place.

Look-outs, also referred to as observers or scanners, are very important for
effective searches. Their location on the search facility, scanning technique, and
concentration on searching should be of concern to the search facility. They
should report any object or noise.

Aircraft observers must concentrate visual scans within the distance of the track
spacing.

Vessels:
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Day

— Place look-outs high on the vessel.

Night

— Place look-outs on the bows as far forward and as low to the water's edge
as possible to hear any calls for help and to establish the best night vision.

- Appendix C provides advice for all look-outs. Factors affecting observer

effectiveness include:

weather conditions and visibility

— type of search craft (vessel, aircraft, liferaft, or person)

— state of the sea (calm, choppy, or rough)

— land features (woods, desert, jungle)

— daytime or night-time

— look-out fatigue.

Radar search

- When several assisting ships are available, a radar search may be effective,
especially when the position of the incident is not known reliably and SAR aircraft

may not be available.

- No prescribed pattern has been provided for this contingency.

- The OSC should normally direct ships to proceed in "loose line abreast",
maintaining a track spacing between ships of the expected detection range

multiplied by 1.5.

- The table below serves as a guide for detection ranges for ship radar.

Radar scanner height

30m

e

1.9 NM

Search object 15m

10,000 gt ship 13.0 NM 18.0 NM
1,000 gt ship 6.0 NM 8.4 NM
200 gt ship 5.5 NM 7.7 NM
9 m boat 2.7 NM
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Multiple aircraft search missions

General

- The most likely situations in which multiple aircraft might be involved in searches
is when large areas need to be searched in which the confidence of the datum
position is low.

- The procedures described below generally assume that visual search
techniques are used. However, other technical devices and/or techniques sueh
asradar-orFLHIR-searehes might also be required or SAR aircraft might only be
able to locate persons in distress by homing onto transmissions from emergency
distress beacons, transponders or other devices. In these situations, techniques
might have to be modified and the need for multiple SAR aircraft might have to
be considered carefully.

Safety and search effectiveness

- ACO-and-SAR-aircraftshould-usep-Procedures that ensure flight safety without

making the search ineffective should be used. Aircraft should be given sufficient
operational freedom to carry out their searches effectively, but should conform
to safety procedures briefed by the RCC, ACO, OSC or ATS. Fhe-ACO-should
encourage-a-A high degree of situational awareness amongst the aircraft should
always be encouraged.

- Methods used to safely keep aircraft apart will depend on the on-scene
conditions. Beginning with good weather conditions and progressing to poor
conditions, methods for keeping aircraft apart to enhance flight safety are ean
be as follows:

— Visual methods
—  Flow methods
— Coordination zones
— Nofly zones
Visual methods
- Visual methods involve the ACO-alleecating-allocation of aircraft to search areas

and aircraft avoiding each other visually. Visual methods may be the only
measure necessary when weather conditions on-scene are good.

- When using visual methods, the RCC, ACO or OSC can allow aircraft more
freedom of action compared to other, more restrictive, methods. However, this
freedom will not relieve the need to operate with due regard to other flight
mformatlon and reportlng requwements arremﬁ—er—AG@s—#em—eﬁ%r—duﬂes
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Flow methods

- Flow methods can be used to assist keeping SAR aircraft apart in slightly poorer
conditions, by ensuring that they fly the same search patterns (commence
search point / line-ef-advance-direction of creep, etc.) butin-relative to adjacent
search areas.

- The first aircraft on scene should be allocated the search area furthest away
from the direction of creep LOA. This method generally enables aircraft to
execute effective searches of areas with a minimum of radio communication. All
aircraft should still be very well informed of each other to avoid any conflicts,
particularly for small track spacings and with high performance aircraft turning
circles at high speeds before rejoining search legs.

CSP csP CSP

iy

-  The-ACO-may-orders-Specific search altitudes may be assigned for SRUSs, to
allow an extra margin of safety when aircraft operate in close proximity to each

other.

- However in this situation the—AGQ—shequd—be—awaFe—that—any—hncHt—te—the
e—the

effectlveness of the search may be compromlsed

-  The-ACO-should-also-expeet-An additional consideration is that aircraft may

need to deviate from their assigned altitudes if they need to investigate objects
on the surface or drop SAR supplies.

-  AGCOsshouldensurethatallAll aircraft should use the same reference for
altitude.

- Amend diagram as follows: Replace the legend "Line of advance" with
"Direction of creep"

41' " P
- -~

L SN —_— — @ —

CSP 5007 CSP 200 CSP Soonr CSP 2001t

Coordination zones

- Coordination zones are border areas established by-ar-ACO between adjacent
search areas, which SAR aircraft can only enter under specific conditions.
Coordination zones enable aircraft to have operational flexibility within their
allocated search areas and ensure a level of safety between them.
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- The dimensions of a coordination zone depend on the on-scene conditions and
the size of a search area. As a general guide a coordination zone might be
2 nautical miles across, but this size may be increased or decreased if needed.

- Allowance for aircraft turns at the end of search legs needs to be considered,
especially for high speed aircraft.

-  Before entering a coordination zone, aircraft sharing the zone communicate with
each other in-erder to safely coordinate the entry. The aircraft should call again
when leaving the zone.

- The ACO, OSC or RCC should ensure that the aircraft have a clear
understanding of their mutual operating areas.

s )
e e m e e
2 NM 2 NM 2 NM

No fly zones

- If on-scene conditions are sufficiently difficult, no fly zones can be used in which
flight is not permitted while searching is taking place in adjacent areas. The
dimensions of no fly zones can be similar to coordination zones.

- Whenever no fly zones are used, the ACO should coordinate with the SMC and
OSC to ensure that the no fly zones are searched appropriately during the SAR
mission-operation.

S o o

2 NM 2 NM

Further action on completion of initial phase

- The initial phase is normally considered to have been completed when, in the
absence of further information, searching ships have completed one search of
the most probable area.

- If at that stage nothing has been located, it will be necessary for the SMC, in
consultation with the OSC, to consider the most effective method of continuing
the search.

- Failure to locate the search object may be due to one or more of the following
causes:

— Errors in position owing to navigational inaccuracies or inaccuracy in the
distress communications reporting the position. This is especially likely to
apply if the position of datum was based on an estimated position using
incomplete information.
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— An error in drift estimation.

— Failure to sight the search object during the search although it was in the
search area. This is most likely to occur if the search object is a small craft,
a survival craft, survivors in the water, a light aircraft forced down in rough
or densely vegetated terrain, or survivors in rough or densely vegetated
terrain. In the case of aircraft forced down in a forested area, the best
indicator may be broken treetops.

— The craft having sunk without a trace. Other than the case of a small ship or craft
in rough weather, experience has shown that there are usually some traces,
even if only debris or oil patches.

Navigational inaccuracies of searching ships

- This is most likely to apply when navigational fixes cannot be obtained. In this
situation, the OSC may:

— re-search the same area, allowing for added drift during the time elapsed
since calculating last datum;

— expand the most probable area, after allowing for added drift, and search
the expanded area; or

— expand the area more in one direction than another, depending on
circumstance and information available.

- Determine a new probable area based upon any additional information received.

- Where information is received to indicate that the original datum was grossly
inaccurate, determining an entirely new probable area would be advisable.

- A small search object, which is easily missed in the daytime, may become visible
at night if it shows lights, flares, or other pyrotechnics.

- The SMC and OSC should, therefore, consider using surface craft at night to
search again areas covered by day.

- It is good practice when searching for survivors in small craft, in survival craft,
or in the water, to stop the engines occasionally at night and in restricted visibility
by day to listen for cries for help.

Evidence of distressed craft found

- In some cases, the search may provide evidence of the distressed craft without
survivors being found.

- This evidence may provide information for a recalculation of datum and revision
of the search area.

- A low-lying, half-sunken loaded ship or aircraft may drift more slowly than a
floating survival craft, even if a drogue is used.

- Aderelict may drift at a considerable angle off the prevailing wind direction.
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- When wreckage is located it usually consists of debris, possibly with an oil slick.

- Should this have come from the distressed craft, survival craft will usually be
found downwind from the debris.

— In some cases, however, a ship may have been abandoned some time before
sinking, in which case survival craft may be upwind.

Manoeuvring instructions

— International Regulations for Preventing Collisions at Sea continue to apply fully
while carrying out searches.

— Manoeuvring and warning signals will be of particular importance in the
circumstances.

— The master of any ship taking part in a search should endeavour to carry out all
directions received and have due regard for the safety of the ship and crew.

— Toinitiate and conduct coordinated search patterns, the OSC should transmit a
limited number of manoeuvring instructions by the most appropriate means, and
in plain language when practicable.

— The text of the message for the initiation of a pattern and subsequent messages
relating to its conduct or adjustment should be in standard form. The
International Code of Signals may serve this purpose and a list of standard text
from it follows:

Text or meaning Code groups
Carry out search pattern _starting at __ hours. FR1
Initial course , search speed knots.

Carry out radar search, ships proceeding in loose line abreast at FR2
intervals between ships of miles. Initial course

search speed knots.

Vessel indicated (call sign or identity signal) is allocated track FR3
number

Vessel(s) indicated adjust interval between ships to miles. FR4
Adjust track spacing to _ miles. FR5
Search speed will now be knots. FR6
You should alter course to (at time indicated). MH
Your should steer course : MG
Alter course as necessary to next leg of track now (or at time FR7
indicated).
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—  Other useful signals in the International Code of Signals:

Text or meaning Code groups
| am (or vessel indicated is) in charge of coordinating search. FR

My maximum speed is (number) knots. S)

| have no radar. Ol

| have an echo on my radar on bearing ___, distance ______ ON
miles.

| am altering courseto . Ml

— Unless a time is specified in the text, individual ships should proceed as
necessary to perform the purpose of the message on receipt.

— Should circumstances require the OSC to direct the ships participating in a
pattern to carry out a major alteration of course (anything over 90°) before
proceeding to a new area, it would be desirable for the OSC to direct this in two
steps.

Search unsuccessful

e The OSC should continue the search until all reasonable hope of rescuing survivors has
passed.

e The OSC may need to decide whether to terminate an unsuccessful search. This should
be discussed with an RCC whenever practicable. For this determination, factors to
consider include the following:

probability that survivors were in the search area

probability of detection of the search object, if it were in the areas searched

time remaining that search facilities can remain on-scene

probability that survivors might still be alive.

e The following diagram shows realistic survival times for people believed to be in water at
various temperatures. If there is a possibility that survivors may have survival equipment
or have been able to get out of the water, search times should be extended.

e Remember that the graph can only be indicative. Predicting survival times in immersion
victims is not a precise science; there is no formula to determine exactly how long
someone will survive or how long a search should continue. In water temperatures above
20°C (68°F) search times exceeding 24 hours should be considered.
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e The OSC, after consultation with other assisting craft and land-based authorities / RCC,
should take the following action:

— terminate active search and inform the RCC
— advise assisting craft to proceed on passage
— send a message to all ships in the area asking them to continue to keep a look-out.
Search successful
e Once the distressed craft or survivors have been sighted, the OSC should assess the
best method for the rescue and direct the most suitably equipped craft to the scene. See
section—2,-Rescue-function,—sections 13, 14 & 15 for discussion on rescue by various
types of SAR facilities.
o  Ensure that all survivors are accounted for.
e  Survivors should be questioned concerning:
— the ship or aircraft in distress, number of persons on board
— whether other survivors or survival craft have been seen

— this information should be promptly relayed to the SMC.

e When all persons in distress have been accounted for, the OSC should inform all search
facilities that the search has been terminated.

e The OSC should inform the SMC of the conclusion of the search and give the following
details:
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— names and destinations of ships with survivors, and identities and numbers of
survivors in each

— physical condition of survivors
— whether medical aid is needed

— the state of the distressed craft and whether it is a hazard to navigation.
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Section 13 — Rescue action plan

Section contents

Rescue action plan and message

Developing a rescue plan

Rescue action plan and message

e A rescue action plan is normally prepared by the SMC for implementation by the OSC
and ACO (if designated) and facilities on-scene, and may be provided to them in a rescue

action message.

o Potential parts of the message, similar to those for a search action message, are as noted
below.

Situation
e includes a brief description of the:

incident

— number of persons requiring rescue
— extent of injuries
— amount and type of survival equipment
— weather forecast and period for forecast
— SAR facilities on-scene
Rescue area
o describes the position of the incident
e gives access routes to be followed by SAR facilities
Execution

e lists SAR facilities assigned, including facility call sign and parent agencies providing
them

e rescue method to be attempted

o lists supplies or equipment to be delivered
Coordination

e designates the SMC, OSC and ACO

e on-scene time for SAR facilities
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o change of operational coordination (SAR facility follows coordinating guidance of SMC,
OSC and/or ACO)

e parent agency relief instructions

o temporary flight restrictions

e authorization for non-SAR aircraft in the area

Communications

e prescribes coordination and on-scene channels

o call signs of aircraft assigned high-altitude communications relay duties
o other relevant communications information.

Reports

o discusses required OSC to SMC reports

e parent agency activity reports.

Developing a rescue plan

e Although the SMC normally prepares a rescue plan, sometimes the OSC may have to
develop it.

e Factors to consider include:
— risk to SAR personnel
— number, location and disposition of the survivors
— condition of survivors and medical considerations
— current meteorological conditions
— current sea conditions, as appropriate
— time of day
— survival equipment on hand
— type of rescue craft, etc.
e In a distress incident, even uninjured persons who are supposedly able-bodied and

capable of logical thought are often unable to accomplish simple tasks and may hinder
their own rescue.
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Section 14 — Rescue or assistance by vessels

Section contents

Rescue by maritime facilities — general considerations
Medical support

Ocean incident

Coastal incident
Recovery of survivors by assisting vessels

Rescue by maritime facilities — general considerations
| " derati
e For information on preparing vessels to assist in rescue, see section 6.

e See also "Recovery of survivors by assisting vessels", below, and the action card
"Master's checklist — Recovery of people in the water". The IMO publication Pocket Guide
to Recovery Techniques and the ICS publication Large Scale Rescue Operations at Sea:
guidance on ensuring the safety and security of seafarers and rescued persons (available
for download from www.ics-shipping.org) provide additional guidance.

e The rescuing vessel may find it necessary to:
— use recovery equipment
— launch rescue boats
— launch liferafts or other survival aids
— have crew members suitably equipped to assist survivors
— provide initial medical treatment.

e For a fire or extremely heavy weather, or where it is impossible for the rescue ship to
come alongside, then a lifeboat or liferaft may be towed to a closer position.

e In heavy weather, an area of sea may be calmed significantly by a large vessel circling
at reduced speed.

e Oil may also be used for quelling waves: vegetable oils and animal oils, including fish
oils, are most suitable

— fuel oil should not be used, except as a last resort, as it is harmful to persons in the
water

— lubricating oil is less harmful, and tests have shown that 200 -litres discharged
slowly through a rubber hose with an outlet just above the sea, while the ship
proceeds at slow speed, can effectively quell a sea area of some 5,000 m?

o A ship with a low freeboard may be better suited to effect rescue.
e A boarding station may be rigged by mooring a liferaft alongside.
— itis particularly useful when lifeboats are used

— survivors can be quickly unloaded into the boarding station, releasing the boat for
another trip.

o The direction of approach to the distressed craft (or survivors) will depend upon the
circumstances.
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— some emergencies, such as a ship on fire, may have to be approached from
windward and others, such as liferafts, from leeward.

— the two key factors are:
o whether a lee-side protection is necessary during the rescue operation and
o the comparative rates of drift of the distressed craft and the rescuing ship.
o If time permits, assess the relative rates of drift.
— this precaution may prevent serious mishaps during the rescue operations
— in general, survivors in the water are best approached from the leeward side.

Medical support

o If practicable, arrange for injured personnel requiring the attention of a medical officer to
be transferred to a ship carrying one.

e See also section 3.

Ocean incident

e If there is no ship available with a medical officer on board, the rescue facility should
request the OSC, if assigned, or the SMC to consider transmitting an urgency message
requesting such a ship to a rendezvous.

e If necessary, a CRS may be contacted for ship reporting systems information on the
availability of ships with a medical officer.

Coastal incident
- The SMC should arrange for medical assistance to be sent from shore.
- The local CRS may act as an intermediary.
Recovery of survivors by assisting vessels

e Vessels to which Chapter lll of the SOLAS Convention applies shall have, and other
vessels are recommended to have, ship-specific plans and procedures for recovery of
people from the water. The action card "Master's checklist — Recovery of people in the
water" and the IMO publication Pocket Guide to Recovery Techniques provide additional
guidance.

e Seafarers should consider how to recover survivors into their own vessels under various
environmental conditions. Recovery methods include:

— using throwing rockets or heaving lines to pass lifebuoys and/or lines to survivors
— streaming a rope, with lifebuoys or other flotation attached
— utilizing specialized recovery equipment

— rigging pilot ladders, jacob's ladders or nets, preferably clear of the ship's side, with
safety lines. If survivors are unable to climb, ladders or nets may have to be
recovered with the survivors secured to them. Where practicable:

o rig ladders or nets from pilot doors or other low openings
o deploy safety lines with rescue strops or loops
o use suitably equipped crew members to assist survivors directly
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o deploy a liferaft with the ladder or net to act as a transfer platform
— pulling survivors up suitable marine evacuation systems
— deploying liferafts or lifeboats for survivors to hold onto, or climb into
— using rafts or boats as lifts, leaving them on the falls if conditions permit

— lifting survivors using gantries, cranes, davits or derricks, with lines rigged to
minimize swinging against the ship's side

— deploying purpose-built or improvised recovery baskets
— rigging a boat rope for boats and survival craft to secure alongside
— lowering embarkation ladders.
e Any lights in use must not be directed towards helicopters operating in the area.

e Survivors in the water should be lifted in a horizontal or near-horizontal position if possible
(for example, in two strops or loops; one under the arms, the other under the knees) to
minimize the risk of shock induced by sudden transfer from the water and possible
hypothermia. However, especially for short lifts, do not delay if the survivor's airway
(mouth/ nose) is threatened by, for example, backwash from the rescuing vessel, but lift
by the quickest method. If a rescue craft has been deployed to recover the survivor, he
should, if possible, remain in the craft during its recovery on board the ship.

o Assisting vessels should also be prepared to receive survivors from helicopters: see page
2-23-section 16.

e When the risks involved in recovery operations outweigh the risks of leaving the survivors
in life-saving appliances, consider the following actions:

— using the ship to provide a lee for the survivors;

— deploying life-saving appliances from the assisting vessel;

— maintaining visual and communications contact with the survivors;
— updating the coordinating authority;

— transferring essential survival and medical supplies.
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Section 15 Rescue or assistance by aircraft

Section contents

Assistance by SAR aircraft — supply dropping

Assistance by helicopters

Rescue sling
Double lift method
Rescue basket
Rescue net
Rescue stretcher
Rescue seat

Long range operations

Long range procedures

Bringing a casualty vessel within range

Assistance by SAR aircraft
Supply dropping

Assistance by aircraft durlng a SAR m|SS|on can include dropplng Ilferafts and equment
to craft in distress;-tew ; i
by-helicopter.

Ships in distress or survivors may be supplied by SAR aircraft with special items of
droppable equipment.

Suggested procedure for aerial delivery of rafts, supplies, and equipment to persons in
watercraft or in water:

— approach slightly upward-upwind of the craft or person and perpendicular to the wind
direction

— drop item(s) with 200 m buoyant trail line attached to a position 100 m ahead of
survivors

— et trail line fall so that it will float downwind to survivors.

The contents of each container or package should:

— be clearly indicated in print, in English and ene-ermere-otherlanguages-additional

languages appropriate to the intended area of operation

— bhaveself-explanatery-symbels-be clearly identified by self-explanatory pictograms in

retroreflective material as shown below:
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e Miscellaneous equipment includes:
— individual liferafts
— liferafts linked by a buoyant rope
— buoyant radio beacons and transceivers
— dye and smoke markers and flame floats
— parachute flares for illumination
— salvage pumps.

o The following factors should be considered when deciding whether or not supplies should
be dropped:

— communications with the survivors

— supplies needed by survivors
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— availability of suitable aircraft and trained crew.

Success of an air drop is affected by:

—  correct release point

—  drift effect of the wind

— speed and height of the aircraft

— relative locations of the distress site and the rescue facility's base
— time before rescue can be effected

— danger of exposure.

Assistance by helicopters

A helicopter may be used to supply equipment and rescue or evacuate persons.

The radius of helicopter action usually varies up to 300 rautical-miles{NM)}-NM from
base, but it can be greater, especially with air-to-air refuelling.

Lifting capacity is between one and up to 30 persons depending on the size and type of
aircraft.

Rescue operations involve helicopter crew risks which should be minimized.

— itis essential to evaluate the seriousness of the situation, and to ascertain the need
of helicopter assistance.

— The helicopter's mass may be a factor limiting the number of survivors taken on
board each trip.

— it may be necessary to reduce the mass of the helicopter by removal of non-essential
equipment, or using minimum fuel loads and advance bases with fuelling capabilities.

For the evacuation of persons, the end of a winching cable may be provided with a rescue
sling, basket, net, stretcher or seat.

Rescue sling

The most widely used means for evacuating persons is the rescue sling, if possible
together with a helicopter crew member.

Slings are suited for quickly picking up uninjured persons, but are unsuitable for persons
with injuries.

The sling is put on in much the same way as one puts on a coat, ensuring that the loop
of the sling passes behind the back and under both armpits.

The person using the sling must face the hook. Hands should be clasped in front as
shown.

The person must not sit in the sling, nor should the sling be unhooked.

Experience has shown that when winching a person suffering from hypothermia,
especially after immersion in water, a rescue basket or stretcher or a second sling (under
the knees) should be used to keep the person in a horizontal or near-harizontal position,
since winching in a vertical position may cause severe shock or cardiac arrest.
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Rescue sling

Double lift method

e Most SAR helicopters use the double lift method which consists of a normal sling and a
seating belt manned by a helicopter crew member.

e This method is suitable for pick-up of incapacitated persons from land, water, or the deck
of a vessel, if they are not injured badly enough so that a stretcher has to be used.

e The helicopter crew member puts the person into the sling and conducts the winching
operation.

Rescue basket

e Use of the rescue basket does not require any special measures. To use the basket, the
person merely climbs in, remains seated and holds on.

Rescue net
e The rescue net has a conical "bird cage" appearance and is open on one side.

e To use the net the person merely enters the opening, sits in the net, and holds on.
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Rescue basket Rescue net

Rescue stretcher
e Patients will in most cases be disembarked by means of a rescue stretcher.

e The evacuation of patients can be done in a special stretcher provided by the helicopter
or in a litter provided at the site (if approved by the helicopter crew).

e Bridles are fitted to this stretcher and can quickly and safely be hooked on and off.

o The stretcher provided by the helicopter should be unhooked from the winch cable while
the patient is being loaded.

Rescue seat
e The rescue seat looks like a three-pronged anchor with two flat flukes or seats.

o Persons to be hoisted merely sit astride on one or two of the seats and wrap their arms
around the shank.

e This device can be used to winch two persons at once.
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Rescue stretcher Rescue seat

Long range operations

General

Long range is any distance that significantly limits or compromises the ability of SAR aircraft
to operate on-scene effectively and safely.

Long range procedures

At long ranges, SAR aircraft might need to minimize the fuel used while flying in
transit, in order to permit more time operating on scene.

It might be necessary for SAR aircraft to fly as directly as possible to and from
an incident, with the result that multiple aircraft SAR procedures have to be
modified and rely on basic safety arrangements.

These arrangements could include separate arrival times on-scene and basic
inbound and outbound height differences in order to keep aircraft safely apart.

Additional considerations for long range SAR communications are described
earlier-inthis-in section 8.

Bringing a casualty vessel within range

If the casualty is a vessel underway, SMCs should consider the possibility of
directing requesting it to move to a point within the effective range of SAR aircraft
or other forms of assistance.

Alternatively, it might be possible for SAR aircraft to refuel at locations that effectively bring a
casualty within their maximum radius for SAR operations. It is also effective for SMCs to use
both of these options at the same time.

I\CIRC\MSC\01\MSC.1-CIRC.1594.docx



MSC.1/Circ.1594
Annex, page 283

Section 16 — Vessel / helicopter operations

Section contents

Helicopter operations
Communications between vessel and helicopter for winching operations
Sample briefing to vessel prior to helicopter winching
Guidance for vessels
Positioning of landing or pick-up areas
Hi-line technique
Vessel preparation
Other considerations
Safety preparations
Shipboard safety checklist
Safety precautions when approaching or leaving a helicopter
Helicopter operations
General
e Helicopter operations include landing and winching on land or at sea. Landings on
vessels will normally be done on well-equipped and trained craft. Discussion here will
focus on winching since it may be conducted for various trained and untrained facilities.
Winching can be hazardous to the persons being hoisted, the rescue facility, and others

at the scene of the winching.

» Follow the instructions of the rescue facility and inform when unable to do so. In principle,
only act after instructions of the rescue facility have been received.

e The final decision about whether it is safe to conduct the winching, subject to agreement
of personnel at the scene, is with the person in command of the rescue facility. The
distressed vessel's captain is responsible for the safety of his vessel and personnel and
may decide against the winching.

e The vessel or the ground facility at the rescue scene should be briefed on what is
required. A sample briefing is provided after this discussion. This briefing can be given
by another SAR facility prior to the on-scene arrival of the helicopter.

Communications between ship and helicopter for winching operations

o Itis important that information be exchanged between the vessel and helicopter, and that
it is understood.
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o A direct radio link should be established between ship and helicopter. This is usually
accomplished by having the helicopter equipped with a marine VHF FM radio able to
transmit and receive on at least channel 16 and preferably on two other simplex working
frequencies.

o The following information should be exchanged between the helicopter and the vessel:

position of the vessel
course and speed to the rendezvous position
local weather conditions

how to identify the vessel from the air (such as flags, orange smoke signals,
spotlights, or daylight signalling lamps).

type and any special activity of the ship

e The exchange of information and instructions about rendezvous positions, etc., may be
established through shore-based radio stations.

e Unless other arrangements have been agreed upon in advance, the ship should monitor
VHF channel 16 for the arrival of the helicopter.

e When the helicopter is equipped for DF, it can identify the ship and home on it by using
the ship's radio transmission on an agreed frequency.

e To avoid any misunderstandings, the following is a selection of internationally-developed
phrases which may be used as appropriate.

Helicopter to ship

Join me on VHF channel ...

Query — what is your exact position?

Please transmit a long homing signal on 410-kHz...

Query — what is your course?

Query — what is your speed?

Query —what is the present relative wind direction and speed across your deck?

Query — what are the pitch, heave, roll, sea, and spray conditions at the
operating area?

| understand that your vessel has

o a landing area with a clear zone of metres in diameter on the
port/starboard side/centre line, or

o a pick-up area with a manoeuvring zone of metres in diameter on the
port/starboard side. | propose to serve you on the port/starboard/centre line
landing/pick-up area.
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— | will be overhead your vessel in ____ minutes.
— | have you in sight.
— Query —is the ship ready?
— Query —is the deck party ready?
— Query —is the operating area clear of unnecessary personnel?
— Query —is the fire-fighting equipment ready?
— Please confirm that there are no obstructions above the operating area.
— Please confirm that all passengers have been briefed on winching procedures.
— Please confirm permission to land.
— | am standing by.
— | expectto bereadyin____ minutes.
— Please maintain your course and speed (if possible).
— Canyou alter courseto ____ degrees?
— Canyou reducelincrease speedto __ knots?
— Please advise when you have steadied on your new speed/course.
— Can you resume your original course and speed?
— Acknowledgement.
Ship to helicopter
— My vessel's position is___degrees __ miles from ____ (prominent point).
— My vessel has

o a landing area with a clear zone of metres diameter on the
port/starboard side/centre line, or

o a pick-up area with a manoeuvring zone of metres diameter on the
port/starboard side.

— My vessel is/is not ready for you to approach.

— Stand by. | expect to be ready for you to approach in ____ minutes.
— My present course is ____ degrees.

— My present speedis ____ knots.

— Therelative windis ___ degrees at ____ knots.
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| am shipping light spray on deck/heavy spray on deck.

— |l am pitching/rolling moderately/heavily.

—  Query — do you wish me to alter course?

—  Query — do you wish me to reducelincrease speed?

— The ship is ready — all preparations have been made.

— Affirmative: you have permission to proceed with the operation.
— Affirmative: you have permission to land.

— Acknowledgement.

- Means of communication between ship and helicopter are further indicated in
the International Code of Signals — General Section, DISTRESS -
EMERGENCY under AIRCRAFT — HELICOPTER.

Sample briefing to vessel prior to helicopter winching
(Modify text for helicopter winching over land)

"A helicopter is proceeding to your position and should arrive at approximately . Maintain
a radio watch on ___ MHz/kHz/channel ___ VHF-FM. The helicopter will attempt to contact
you and instruct you about the winching procedures. Provide a clear area for winching,
preferably on the port stern. Lower all masts and booms that can be lowered. Secure all
loose gear. Keep all unnecessary people clear of the pick-up area. Just before the helicopter
arrives, secure the ship's radar or put it in standby mode. Do not direct lights towards the
helicopter as it will adversely affect the pilot's vision. Direct available lighting to illuminate
the pick-up area. When the helicopter arrives, change course to place the wind 30° on the
port bow and maintain a steady course and steerageway. As the helicopter approaches,
strong winds may be produced by the rotors, making it difficult to steer. The helicopter will
provide all the equipment for the winching. A line will probably be trailed from the helicopter
for your crew to guide the rescue device as it is lowered. Before touching the rescue device,
allow it to touch your vessel. This will discharge static electricity. If you have to move the
rescue device from the pick-up area to load the patient, unhook the cable from the rescue
device and lay the loose hook on the deck so it can be retrieved by the helicopter. If a
helicopter crewman is lowered down, follow his instructions. If this is not the case, act as
follows:

— Do not attach the loose hook or the trail line to your vessel.

— If you have to move the rescue device from the pick-up area to load the patient,
unhook the cable and trail line from the rescue device and lay the loose hook on
the deck so it can be retrieved by the helicopter.

— The helicopter may move to the side while the patient is being loaded.

— Have the patient wear a lifejacket and attach any important records, along with
a record of medications that have been administered.

— When the patient is securely loaded, signal the helicopter to move into position
and lower the hook.

I\CIRC\MSC\01\MSC.1-CIRC.1594.docx



MSC.1/Circ.1594
Annex, page 287

—  After allowing the hook to ground on the vessel, re-attach the hook and the trail
line to the rescue device.

— Signal the winch operator with a "thumbs up" when you are ready for the
winching to begin.

— As the rescue device is being retrieved, tend the trail line to prevent the device
from swinging.

— When you reach the end of the trail line, gently toss it over the side."

Guidance for vessels

Positioning of landing or pick-up areas

Operating areas on vessels should be located on the main deck and, if practicable,
arranged on both port and starboard sides.

— the operating areas consist of an outer manoeuvring zone and an inner clear
zone

— whenever possible, the clear zone should be close to the ship's side

— any amount of the manoeuvring zone may extend outboard but none of the clear
zone may do so.

Identify clear access to the operating area and exit from it to the ship's side.

Establish the best position within the area for the manoeuvring zone that will give the
largest clear zone.

Areas close to the bow are not recommended due to the increased air-flow turbulence
created by the ship's passage.

33 3
)

As large a stretch of deck as possible which is clear of obstructions should be made
available as a pick-up area.

B e

Larger vessels may have areas marked on their decks. These markings are an aiming
circle with "H" painted in white for landing, or a circle with an inner circle painted yellow
for winching only, as shown below.
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Manoeuvring zone
No obstacle above
3 m in height

No restriction
on obstacle
height

No restriction

on obstacle ;
height Painted yellow
' Helicopter manoeuvring zone !
minimum 30 m i Helicopter
i hover height
TP R ) R L P TN . above highest
) 1 obstacle
Maximum | ; 3m
obstacle
height
3m

o  During the night, pick-up area floodlighting should be provided and the floodlights should
be located so as to avoid glare to pilots in flight or to personnel working on the area.

— the arrangement and aiming of floodlights should be such that they are not
directed towards the helicopter and shadows are kept to a minimum

— the spectrum distribution of the floodlights should be such that the surface and
obstacle markings can be correctly identified

— obstacles should be clearly identified by obstacle lights

— where pick-up area floodlighting and obstacle lighting cannot be provided, the
ship should, in consultation with the pilot, be illuminated as brightly as possible,
particularly the pick-up area and any obstructions, such as masts, funnels, deck
gear, radar antenna, etc.

e Loose objects should be cleared away or secured due to downwash from the helicopter.

e The helicopter may be able to lift a person from a lifeboat or a liferaft secured on a long
painter. However, liferafts have been overturned by the helicopter's downwash.

Hi-line technique
e In certain circumstances, typically, poor weather, obstructed vision or confined winching

area, it may not be possible to lower the helicopter crewman or lifting harness to the deck
from directly above the vessel. In such cases the hi-line technique may be used.
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A weighted line, attached to the aircraft's hook by a weak link, is lowered to the vessel.
It may be illuminated by cyaline lightsticks. The transfer area should give unobstructed
access to the deck edge.

The line should be handled by one member of the vessel's crew.

ONLY WHEN INSTRUCTED BY THE HELICOPTER CREW the slack should be hauled
in (it is advisable to wear gloves).

THE LINE MUST NOT BE MADEFAST ATTACHED TO THE VESSEL.
The helicopter will pay out the line and descend to one side of the vessel while the
crewman continues to take in the slack. A second crewmember should coil the spare line

into a container, clear of obstructions.

When the helicopter crewman or lifting harness reaches deck height the line must be
hauled in to bring the winch hook on board (considerable effort may be required).

The static discharge line must touch the vessel before contact with the hook is made.

At any time the helicopter may discontinue the operation, in which case the line must be
paid out immediately, clear of obstructions.

When prepared for winching the helicopter crewman, if present, or a member of the
vessel's crew, should indicate to the helicopter by hand signals.

The helicopter will climb and winch in the cable. The line must be paid out maintaining
sufficient force to prevent a swing.

If multiple transfers are required to be made the line should be retained. On the final lift the
end of the line should be released over the side of the vessel.

Vessel preparation

SRUs

Vessels taking part in a SAR mission in the vicinity of aircraft operations, should consider
the following:

- keep clear of aircraft approach path {area—betweenFinalPoint-and-distress
vesseh)

- keep clear of missed approach flight path
- inform ACO/OSC/SMC of any activity observed in above-mentioned areas

- ask ACO for guidance concerning the placement of the areas mentioned above
in case they are unclear

- the ACO/OSC/SMC may also ask a surface SRU to remain in a certain position
relative to a distressed vessel to accommodate operational needs; for example,
to act as an approach fix for aircraft airborne radar approaches

- in search missions including both airborne and surface units, keep the
ACO/OSC/SMC aware of own position as advised.
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Distress vessel

o In additionto-otherguidance-givento-vessels—r multiple aircraft SAR operations or mass

evacuation situations, the Master of the vessel in distress should agree with the

ACO/OSC/SMC on cooperation with airborne units: with-ACO/IOSCISMC-including:

determine landing/hoist positions

— determine working channels

— inform when ready to receive helicopters

— be prepared to provide ship manifest to RCC or SRU

— be prepared to guide rescue personnel arriving on ship

— be prepared to gather passengers to landing/hoist positions and to guide them

— determine number of casualties and their medical triage status anrd-rumber-of
castalties

— plan order of evacuation and relay to RCC/OSC/ACO

— update vessel position, speed and course at regular intervals; 1 NM can be

considered a significant difference in position for aircraft especially in poor
weather conditions.

Other considerations
e Vessels which are not well suited for helicopter landing operations (due to their size,

design or nature of their cargoes) should carefully consider how te-best to remove or
deliver these-people or equipment in an emergency.

Safety preparations

e A briefing to discuss the safety aspects and operational details of helicopter—ship
operations should be held for all involved personnel prior to the operation's
commencement.

o Wherever available, the following fire-fighting equipment or its equivalent should be ready
during helicopter operations:

— atleast two dry powder extinguishers with an aggregate capacity of not less than
45 kg

— a suitable foam application system (fixed or portable), capable of delivering a
foam solution at a rate of not less than 6 L-litres per minute for each square
metre of clear zone and sufficient foam compound to enable the rate to be
maintained for at least five minutes
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— carbon dioxide (CO.) extinguishers with an aggregate capacity of not less than
18 kg

— adeck water system capable of delivering at least two jets of water to any part
of the helicopter operating area

— atleast two fire hose nozzles which should be of the dual-purpose type
— fire-resistant blankets and gloves
— sufficient fire proximity suits

— portable fire-fighting equipment for oil fires should be stationed near the
disembarkation space

— if possible, the fire-fighting pump should be started and hoses should be
connected and kept in readiness.

For better identification from the air, and also for showing the direction of the wind to the
helicopter pilot, flags and pennants should be flown.

All crew members concerned, as well as the persons to be evacuated, should wear
lifejackets

— this precaution may be amended when it would cause unjustifiable deterioration
of the condition of the patient to be transferred.

Care should be taken that the patient-dees-deck party and persons to be evacuated do
not wear loose clothing or headgear.

On no account should the lifting device or the trail line on the end of the winch cable be
secured to any part of the ship or allowed to become entangled in the rigging or fixtures.

Never fix a trail line to a person.

Ship's personnel should not attempt to grasp the lifting device unless requested to do so
by the helicopter crew.

— evenin this case, a metal part of the lifting device should first be allowed to touch
the deck in order to avoid possible shock due to static electricity.

When helicopter winching is to be done from carriers of flammable or explosive cargo, or
in the vicinity of a flammable mixture spillage, the winching must be grounded clear of
spillage or the carrier's tank venting area in order to preclude a possible fire or explosion
from an electro-static discharge.

The helicopter pilot will want to approach the ship in such a way that the helicopter will
hover into the relative wind and with the pilot's side (starboard) closest to the ship during
the approach.

If the helicopter is to approach in the usual manner, from the stern, the ship should
maintain a constant speed through the water and keep the wind 30° on the port bow; or
on either beam if the area is amidships; or 30° on the starboard quarter if the area is
forward.
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« A flow of air, as free of turbulence as possible, clear of smoke and other visibility

restrictions, over the pick-up area is very important.

e These procedures may be modified on instructions from the pilot if communications exist.

e Personal belongings should not be taken along.

— loose gear can become entangled in the winch cable or pulled up into the
helicopter rotors.

)

Relative

wind direction

Helicopter
axis and
line of
approach

Wind sock
or flag
indicator

Ship’s
— side rails
removed

Landing/
operational

area

Emergency
equipment
— on deck and
close to hand

Funnel O

Smoke actsas . )
wind directional
indicator
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o The following diagrams show the appropriate day shape a vessel must display while
engaged in helicopter operations and signals that may be used in winching
communications:

Forward

Signal given to helicopter pilot to v . . ’
indicate that the vessel is ready and ‘
the helicopter may approach. \ J’ \ J
(Arms repeatedly moved upward O [ O «{)J
and backwards, beckoning onward.) [ |

J

Finishing operations

Signal given to helicopter pilot to
indicate operations finished or

stop operations.

(Arms repeatedly crossed above the
head.)

Helicopter operations

e  The following checklist can help the ship's deck officer prior to helicopter—ship operations.
The checklist was created for a large merchant vessel but provides information useful for
any size vessel.

Shipboard safety checklist

To be checked by officer in charge.

General

e Have all loose objects within and adjacent to the operating area been secured or
removed?

e Have all aerials, standing or running gear above the operating area been secured or
removed?
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e Has a pennant or windsock been hoisted where it can be clearly seen by the helicopter
pilot?

e Has the officer of the watch been consulted about the ship's readiness?

o Does the leader of the deck party have a portable radio transceiver{walkie-talkie} for
communicating with the bridge?

e Are the fire pumps running and is there adequate pressure on deck?

e Are fire hoses ready (hoses should be near to but clear of the operating area)?
¢ Are foam hoses, monitors, and portable foam equipment ready?

o Are dry powder fire extinguishers available and ready for use?

e Are the fire hoses and foam nozzles pointing away from the operating area in case of
inadvertent discharge?

e Isthe deck party ready, wearing brightly coloured waistcoats and protective helmets, and
are all passengers others clear of the operating area?

e Has a rescue party been detailed?

e Is arescue boat ready for lowering?

e Are the following items of equipment to hand?
— Large axe
—  Crowbar

Wire cutters

— Red emergency signal/torch
halling.| at night
— First-aid equipment

e Has the correct lighting (including special navigation lights) been switched on prior to
night operations and not directed towards the helicopter?

e Has the hook handler been equipped with helmet, strong rubber gloves and rubber-soled
shoes to avoid the danger of static discharge?

e Is access to and egress from the operating area clear?

e Has the radar been secured or placed in standby mode just before the helicopter arrives?

I\CIRC\MSC\01\MSC.1-CIRC.1594.docx



MSC.1/Circ.1594
Annex, page 295

Landing on

o Isthe deck party aware that a landing is to be made?

e Isthe operating area free of heavy spray or seas on deck?

e Isthe operating area clear of all loose and/or removable items?

e Have side rails and, where necessary, awnings, stanchions, aerials and other
obstructions been lowered or removed?

e Are rope messengers to hand for securing the helicopter, if necessary? (Note: only the
helicopter pilot may decide whether or not to secure the helicopter.)

o Have all personnel been warned to keep clear of rotors and exhausts?
Tankers: additional items

e  Ships not fitted with an inert gas system: Has pressure been released from tanks within
30 minutes of commencement of helicopter operations?

»  Ships fitted with an inert gas system: Has pressure in cargo tanks been reduced to slight
positive pressure?

e All tankers: Have all tank openings been secured following venting operations?
Bulk carriers and combination carriers: additional items

e Has surface ventilation to dry bulk cargoes ceased, and have all hatch openings been
fully battened down prior to helicopter operations?

Gas carriers: additional items

o Have all precautions been taken to prevent vapour emission?
Passenger vessels: additional items

o Portableradio-communication-Be prepared to communicate on 123.1 MHz / 121.5 MHz.
Safety precautions when approaching or leaving a helicopter

¢ Do not approach or depart a helicopter UNLESS directed to do so by the pilot or
crewman.
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Section 17 — Underwater search and rescue

Section contents

Underwater search and rescue

Underwater search and rescue

e In the event a mobile facility has reason to suspect that an underwater accident has
occurred, every effort should be made to contact the nearest rescue coordination centre.

e When accidents occur, survivors may be either on the surface or entrapped in a
submarine resting on the seabed.

e Generally, medical care requirements for survivors of an underwater or submarine
accident is specialized and competent medical advice is required.

e Vessels believing they have collided with a submarine, as with a collision with any vessel,
should anticipate a requirement to provide SAR assistance.

o  Further information on submarine SAR and its parallel activity, submarine escape and
rescue, may be found at the website maintained by the International Submarine Escape
and Rescue Liaison Office.
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Section 18 — Rescue on land

Section contents

Rescue by land facilities

Rescue by land facilities

e The duties of a land facility at a distress scene include:

giving initial medical treatment

collecting and preserving medical and technical data for investigatory purposes
making a preliminary examination of the wreckage

reporting to the SMC, and

evacuating survivors by whatever means are available.

e Aircraft crash sites have special requirements

Movement in the vicinity of crash sites can be extremely hazardous for ground
parties on account of toxic fumes, dangerous substances (including radioactive
substances) and explosives. Extreme care should be taken when approaching
such a crash site and advice sought from RCC or expert authorities, wherever
possible, before approaching crash site.

Personnel should wear personal protective equipment and all work should be
carried out upwind of the wreckage wherever possible.

For military aircraft, extreme care should be taken to avoid hazardous materials,
ordnance, leaking fuel tanks, pyrotechnics or triggering the ejection seat (the
activating handles are normally coloured red or yellow-and-black). Expert advice
should be sought before approaching the crash site, wherever possible.

Do not disturb aircraft wreckage except to the minimum necessary to assist in
the recovery of survivors.

Except for compelling reasons, bodies or human remains should not be moved
without authorization.

Some civil light aircraft are fitted with ballistic recovery parachute systems which
eject a powerful rocket that pulls a parachute from a container attached to or in
the airframe. Activation handles are normally coloured red and should not be
touched or moved. The ejection hatch of the parachute rocket should be
identified and personnel warned to keep clear.
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. Section 19 - Intercepts

Section contents

Intercept and escort service

Direct intercepts

Aircraft intercepts

Minimum time-to-scene intercept

Intercept and escort service

General

o The purpose of this service is to minimize delay in reaching the scene of distress and te
perhaps eliminate a lengthy search for survivors. Escort service for both aircraft and
vessels will normally be provided to the nearest adequate aerodrome or nearest safe

haven.

e Intercept procedures apply to both vessels and aircraft. However, the higher rate of speed
of aircraft often requires a more rapid calculation of the intercept course and speed.

e The following assistance can be provided by an escort:

provide moral support to the persons on board the distressed craft

assume the navigation and communication functions of the distressed craft,
thereby permitting its crew to concentrate on coping with the emergency

visually inspecting the exterior of the distressed craft
advise on procedures for:
o ditching an aircraft
o abandoning a vessel
o beaching a vessel
provide illumination during:
o aircraft ditching
o vessel abandonment
o assist in the approach procedure at the destination
provision of emergency and survival equipment, carried by the escort facility

direct rescue facilities to the distress scene.

e The SMC may alert SAR facilities capable of providing an escort facility and dispatch an
escort facility when appropriate.

Direct intercepts

o Three types of direct intercept are possible. They are the head-on, overtaking, and offset
or beam-on intercepts. For direct intercepts, it is usually assumed that the SAR facility's
speed is greater than that of the distressed craft.
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o A distressed aircraft should not be asked to change its heading for a direct intercept
unless the aircraft:

is lost
requires minor heading changes to correct for navigation error

is in imminent danger and cannot reach safety.

The head-on direct intercept solution:

- plot the simultaneous position of SAR facility and distressed aireraft
craft

- the SAR aireraftfliesfacility follows a reciprocal track to that beirg-Hown
by-of the distressed aireraft-craft

- compute the distance between the simultaneous position plots and the
rate of closure

- divide the distance separating the two aireraft-craft by rate of closure to
determine the time of interception

or (graphical solution):

plot the relative positions of both the distressed craft (A) and the intercepting
SAR facility (B) for that time at which the intercepting SAR facility is ready to
proceed

join the two positions with a line (AB)

lay off a line at 90° to the distressed craft's course made good and project it a
reasonable distance (AC)

along this line, measure off the distance it will cover in one hour, based on the
speed it is making good, and mark the position with an X

lay off a line at 90° to the intercepting SAR facility's course made good on the
opposite side of AB and project it a reasonable distance (BD)

along this line, measure off the distance the intercepting SAR facility will cover
in one hour, based on the speed it can make good along its intended course,
and mark the position with a Y

join the positions X and Y with a line: where it cuts the course line is the intercept
position, P

to find the time for this intercept, measure the distance from the initial position
of either craft to the position of intercept and divide this distance by the speed of
the chosen cratft.
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Head-on method

The overtaking direct intercept solution:
- plot the simultaneous position of SAR facility and distressed craft
- the SAR facility moves along the same track to that of the distressed craft

- compute the distance between the simultaneous position plots and the rate of
closure

- divide the distance separating the two craft by rate of closure to determine the
time of interception

or (graphical solution):

plot the relative positions of both the distressed craft (A) and the intercepting
craft (B) for that time at which the intercepting SAR facility is ready to proceed

- join the two positions with a line and project it a reasonable distance (BC): this
line is the course made good of both craft

- lay off a line at 90° to the intercepting SAR facility's course and project it a
reasonable distance (BD)

- along this line, measure off the distance the intercepting SAR facility will cover
in one hour, based on the speed it can make good along its intended course,
and mark the position with an X

- lay off a line at 90° to the distressed craft's course and project it a reasonable
distance (AE) on the same side as BD

- along this line, measure off the distance the distressed craft will cover in one
hour, based on the speed it is making good, and mark the position with a 'Y

- join the positions X and Y with a line and project it until it cuts the course line at
F: this is the intercept position

- tofind the time for the intercept, measure the distance from the initial position of
either craft to the position of the intercept, and divide this distance by the speed
of the chosen craft.
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Overtaking method

The offset or beam-on intercept:

- The offset or beam-on intercept is used when the SAR facility is to one side of
the track being made good by the distressed craft.

- The SAR facility intercepts the track of the distressed aireraft-craft.

- When the distressed craft has the greater ground speed, the SAR facility will
have to be closest to the point of intended landing to make the offset interception
possible. There are three methods for performing offset or beam-on intercepts.

Method 1:

o plot the relative positions of both the distressed craft (A) and the intercepting
SAR facility (B) for that time at which the intercepting SAR facility is ready to
proceed

. join these two positions with a line (AB)

o lay off the distressed craft's track in the direction of its heading and project it a
reasonable distance on the chart (AC)

o along this projected track or course line of the distressed craft, measure off the
distance it will cover in one hour, based on its speed through the air (TAS for
aircraft) or water (vessels), and mark the position with an X

. transfer the line joining the two craft through the plotted position, X (XY)

e with the centre of the circle being the point of departure of the intercepting SAR
facility, and using a radius equal to the distance it will cover in the time interval
used for the distressed craft, describe an arc and mark the spot (W) where the
arc cuts the transferred line

Note: If the speed of the intercepted or intercepting vessel-craft is such that the scale
of the chart makes it unreasonable to use a full hour, then it will be necessary to use
a proportional interval of time to ensure that the radius of the arc cuts the transferred
line.

- draw a line from the position of the intercepting SAR facility through the spot
where the arc cuts the transferred line — this is the intercept heading/course for
the intercepting SAR facility. By projecting this line until it cuts the projected track
or course line of the distressed craft, one finds the position where the intercept
will take place (D)
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to find the time it will take for the intercept, measure the distance from the initial
position of the intercepting vessel-craft to the point of intercept and divide this
distance (BD) by the speed of the intercepting vessel-craft.
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Offset or beam-on intercept: method 1

Method 2 (with wind/current effects):

plot the simultaneous positions of the distressed aireraft-craft (A) and the SAR
aireraftfacility (B)

a ten-minute lead to the position of the distressed aireraft-craft is allowed for
navigational errors (C) and the position of the distressed aireraft-craft one hour
later (D) is plotted

plot these dead-reckoning (DR) positions based on speed in knots and course
made good over the ground

a line of constant bearing (LCB) is drawn between positions B and C
a second LCB, parallel to BC, is drawn through point D

a wind vector (BF), drawn downwind from the original position of the SAR aireraft
facility, is drawn

an arc equal to the SAR aireraft-facility FAS-speed through the air or water is
swung through the second LCB, using the end of the wind vector (F) as the
centre of origin
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the bearing and distance of the line drawn from the original position of the SAR
aireraft-facility (B) to point (G) represent interception true course and ground
speed. If necessary, this line is extended until it crosses the projected true
course of the distressed aireraft-craft (H)

the distance to intercept the intended track of the distressed aireraft—craft is
measured between the original position of the SAR aireraftfacility (B) and the
point at which the interception true course crosses the projected true course of
the distressed aireraft-craft (H)

Distressed aircraft

SAR aircraft

Offset or beam-on intercept: method 2

the en-route time for this distance and closure time for the lead distance are
computed and added to determine total time required for collision point intercept
with the distressed aireraft-craft

depending on the speed differential, the SAR aireraftfacility may execute a turn
to the reciprocal of the track of the distressed aireraft-craft when the course of
the distressed aireraft-craft has been intercepted

interception of the course of the distressed aireraft-craft can be confirmed by DF
from the distressed aireraft-craft.

Method 3 (using direction-finding equipment):

e This procedure requires that the SAR aireraftfacility have DF equipment that can receive
transmission from the distressed aireraft-craft, and is executed as shown in the following
figure, using magnetic bearings.

determine the bearing to the distressed aireraft-craft, turn the SAR aircraftfacility
to a heading 45° from this bearing in the direction the distressed aireraft-craft is

flying-moving-

maintain a relative bearing of 45° by checking DF bearings
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if the DF check reveals that the bearing from the SAR aireraftfacility has
increased, the interception course should be increased twice the amount of the
change between the last two bearings

if the check reveals that the bearing from the SAR aireraftfacility has decreased,
the interception course should be decreased twice the amount of change
between the last two bearings

by bracketing the bearings as described above, an interception course is
determined, maintaining a line of constant bearing.

331" MAG bearing
Track of
distressed
aircraft

332° MAG bearing

\ Point of
interception

Offset or beam-on intercept: method 3

Aircraft intercepts

When visual contact has been made, the intercepting aircraft will normally take up a position
slightly above, behind and to the left of the distressed craft.

Minimum time-to-scene intercept (MTTSI)

e This procedure was developed to intercept and escort higher-speed aircraft with
lower-speed aircraft SRUSs.

because of speed differential, it may be necessary for the SRU aircraft to turn
short of the interception point on the distressed aircraft track to minimize the
time-to-scene (provide maximum rescue availability) over the remaining
distance to be flown

compute the SRU's maximum operating distance
compute the time to launch the SRU

compute the time at which the SRU should turn around (time-to-turn or TTT) and
allow the distressed aircraft to begin overtaking it

when the SRU reaches the turn-around point, its time-to-scene from there to the
distressed aircraft's position should equal the SRU's remaining time to the
destination at the time the distressed aircraft lands
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- keep the distressed aircraft informed of the type and the status of the
interception being performed.

e The MTTSI should be used when all of the following conditions exist:
- the distressed aircraft is not, nor expected to be, in immediate danger of ditching,
crash landing, or bailout before it reaches the SRU's maximum operating
distance

- the SRU will depart and return to the same aerodrome that is the distressed
aircraft's destination

- the SRU's true air speed is less than that of the distressed aircraft

- the position of the distressed aircraft is accurately known and it is proceeding
from that location directly to the aerodrome from which the SRU will be launched.

¢ The SRU's maximum operating distance is computed as follows:
- subtract the required fuel reserve time and the estimated time required on-scene
from the SRU's maximum endurance to get the maximum operational endurance

- the SRU's maximum operating distance is found by using the formula:
Dmo = Tmo Va1 Va2
Vai + Va2
where:

Dmo = maximum operating distance in nautical miles

Tmo = maximum operational endurance in hours
Va1 = ground speed of SRU aircraft, outbound to intercept, in knots
Va2 = ground speed of SRU aircraft, inbound after 7HF turn, in knots

- for distressed aircraft beyond the SRU's maximum operating distance, the
SRU's launch time is computed using the following formula:

T — ()() | D f) VJI + ‘2\’.11\".3? T \,'.."'l
s Nl [T S i 17 XAV aau ) 7
\ \l\ \"al\' b('\al ka?‘ '
where:
To = time to launch, in minutes, after the emergency was declared
D = distance, in NM, of the distressed aircraft from the aerodrome

when the emergency was declared
Vb = ground speed of the distressed aircraft in knots
Note: If the computed value of TO is negative, the SRU may be launched immediately.

- The distance of the distressed aircraft from the aerodrome when the SRU is
launched is given by:

Do=D-T; XV,
60
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where:

Do = The distressed aircraft's distance from the aerodrome at the time
the SRU is launched

T: = The time the SRU is launched, in minutes, after the emergency
was declared.

- the time to turn, in minutes after SRU launch, is computed using the following
formula:

60D,V ,(V,, + V,)

VIVE +2V. V. +V..V)
b* " al al a2 a2’ b

al

where:

Ta —time-to-turn—in-minutes—after the SRU's launch-time the time in
minutes after launch when the SRU should turn back toward the aerodrome.

Do = distance, in NM, of the distressed aircraft from the aerodrome
when the SRU is launched.
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Section 20 — Survivors

Section contents

Immediate care of survivors
Recording information on survivors
Debriefing of survivors

Immediate care of survivors

e Once on board, medical care and welfare of the survivors should be attended to.
Additional assistance should be sought from the SAR authorities as required.

e Medical advice should be sought from the Telemedical Maritime Advice Service, via the
RCC. See section 3.

o After arescue, survivors may require hospital treatment.
e« They must be delivered to a place of safety as quickly as possible.
e The SMC should be advised if ambulances are needed.

e  SAR personnel should be alert and ensure that, after rescue, survivors are not to be left
alone, particularly if injured or showing signs of physical or mental exhaustion.

e When survivors are delivered to a hospital, the person in charge of the delivering facility
should provide information on all initial medical treatment given to the survivors.

Recording information on survivors
. Survivor information should include:
— type of injury suffered by the patient
e describe serious injury
e describe secondary injuries
— how the injury occurred

e the history of the most serious injury may give valuable insight into the
nature and extent of injuries which may not be noticed otherwise

— past medical history

includes previous surgery

congenital defects

illnesses, allergies

medication taken
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results of a full secondary assessment, including
e vital signs
e  other signs
e symptoms
treatment given
e  particularly morphine and similar narcotic drugs
e amounts and times administered
times when tourniquets, splints, or compress bandages were applied

for stretcher cases, this information should be noted and placed in a waterproof
pouch, and securely attached to the survivor

medical records pertaining to the survivor should be delivered to the hospital as
soon as possible.

Debriefing of survivors

e Survivors should be questioned about the distressed craft as soon as possible. Their
input may be able to further assist in the SAR operation, future SAR operations, or the
prevention of incidents in the future. The information should be relayed to the SMC.

e Questions to ask include the following:

What was the time and date of the incident?

What was the last known position?

What was the total number of persons on board prior to the accident?
What caused the emergency?

Were any of the persons able to leave by lifeboat or raft?

How many survivors did you see in the water?

What flotation gear did they have?

If you were in the water, how long for?

Were search craft seen before the survivors were located and, if so, what were
the dates and times of the sightings?

Were any signals or devices used to try to attract the attention of search craft?
If so, what were they and when were they used?

e In addition, for aircraft incidents:

Did you bail out or was the aircraft ditched?

If you bailed out, at what altitude?

How many others did you see leave the aircraft by parachute?
How many ditched with the aircraft?

How many did you see leave the aircraft after ditching?
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Survivors should also be questioned about their medical history:
— recurring disease
— heart trouble
— diabetes
— epilepsy
— conditions from which they may suffer.

This information should be noted, together with any medical attention given, for future
attending physicians.

Questioning survivors has many purposes.
— to ensure that all survivors are rescued
— to attend to the physical welfare of each survivor
— to obtain information which may assist and improve SAR services.
Care must be taken to avoid worsening a survivor's condition by excessive interrogation.

If the survivor is frightened or excited, the questioner should assess these statements
carefully.

Note: Questions should be asked in a calm voice and the questioner should avoid suggesting
answers to the survivor. Explain that the information required is for the success of the SAR
operation and may be of great value for future SAR operations.
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Section 21 — Deceased persons

Section contents

Handling of deceased persons

Handling of deceased persons

e Searching for and recovering bodies is not normally considered to be part of SAR
operations. However, handling of human remains may at times be necessary.

e Human remains at an aircraft crash site should not be disturbed or removed without
authorization except for compelling reasons.

o  Without exposing rescuers to danger, an attempt should be made to identify deceased
persons. All articles removed from or found near each body must be kept separate,
preferably in a container so labelled that it can be correlated later with the body. All these
articles should be handed over to the proper authority as soon as possible.

e When human remains are recovered during a SAR operation, or when a death occurs on
board a SAR facility, a waybill should be made out for each deceased person. It should
contain the full name and age of the deceased (if known), as well as the place, date, time,
and cause of death (if possible). This waybill should be made out in the national language
of the SAR facility and, wherever possible, in English.

e Considerations for the transport of human remains include:

— on vessels, body bags or sailcloth for human remains should be carried. (If
human remains are kept on board for any length of time, they should be properly
wrapped and put in a suitable place on the vessel.)

— SAR aircraft do not normally transport human remains. (However, SAR aircraft
may have to carry human remains if no other means are readily available.)

— immediately after return to a base specified by the RCC, the remains must be
handed over to the appropriate authorities, accompanied by the wayhbill

— ifitis known or suspected that a deceased person had an infectious disease, all
material and objects which have been in direct contact with the deceased person
must be cleaned and disinfected or destroyed.
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Section 22 — Public relations

Section contents

Contact with the media

Contact with the media

A SAR operation often creates great interest with relatives of the victims, the general
public, and with radio, television, and newspapers. Contacts with the media are normally
the responsibility of the RCC or higher authority.

The media may be waiting when the rescue facility returns to its base or reaches its next
destination, and may sometimes arrange to conduct interviews over radio links. In such
situations where there will be contact with the media, a rescue facility spokesperson
should be designated. That person should exercise good judgement and avoid:

- personal judgements or demeaning information on the:

o Ccrew or missing persons
o judgement, experience, or training of the pilot-in-command, captain, or the
crew
- degrading opinions on the conduct of the SAR operations (only factual
information should be given)

- personal opinions or theories as to why the accident occurred or how it could
have been avoided

- giving names of missing or distressed persons until every effort has been made
to inform the relatives

- giving the name of the operator or the owner of the aircraft, ship, or other craft
before they have been informed

- revealing names of persons who have given information related to the case.
The rescue facility spokesperson should refer any request for personal opinions,

comments on departmental policies, search rationale or sensitive matters to the
appropriate RCC and/or higher authority.

On the other hand, the type of information that the RCC spokesman-person could release,
depending on the specific circumstances of the SAR operation, includes, but is not limited
to:

- general reason for the SAR operation

- type of aircraft or vessel involved

- owner/operator of the aircraft or vessel (only after the owner/operator has been
informed and given consent)

- name of vessel / flight number (only after the owner/operator has been informed
and has given consent)

- number of people on board
- general area being searched

- number and types of aircraft and vessels engaged in the search and the number
of hours flewn-engaged

- arrangements for search at sea or on land (as applicable)

- details of other authorities participating in the search
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- contact number for use by the next of kin to obtain information
- contact number for further information

- contact number for media enquiries.
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Section 23 — Training

Section contents

Search and rescue personnel

Air search and rescue facilities

Maritime search and rescue facilities

Masters and officers of merchant ships

Land search and rescue facilities

Pararescue and paramedical personnel

Depot personnel

Search and rescue personnel

. Training of search and rescue personnel can include:

study of the application of SAR procedures, technigues, and equipment through
lectures, practical demonstrations, films, SAR manuals, and journals

assisting in or observing actual operations

exercises in which personnel are trained to coordinate individual techniques and
procedures in a simulated operation.

Air search and rescue facilities

. In addition to normal flying programmes, each crew member should be given
specialized experience in SAR techniques for that member's particular function and
the type of aircraft.

. All crew members assigned to SAR duties should be familiar with the following:

air—surface coordination in SAR operations

signal codes and signalling methods used by surface craft and survivors
scanning and spotting techniques

action to be taken when sighting a distress scene

first aid.

Pilots

Pilot training programmes should be aimed at developing one or more of
the following techniques as appropriate to the type of operation involved:

— precision in flying search patterns, maintaining tracks and height

— flying at low levels as applicable to normal searches or to contour
searches

— dropping of supplies (selection of approach heading and height,
judgement of release point)

— intercepting and escorting aircraft
— assistance to ditching aircraft
— landing and take-off from confined areas

— winching by helicopters.
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Navigators

e Accurate navigation and continued knowledge of position within narrow limits is
required, often in areas with no or few navigation aids.

Observers

e The observer (or look-out) performs a very important function and should
preferably have aircrew experience; an untrained observer seriously reduces the
efficiency of an air search.

e In addition to continued flight experience, personnel with observer duties should
be given training on the following:

—  sufficient flying time for:
e  aircraft familiarization
e familiarity with the terrain of likely search areas
e knowledge of day and night scanning procedures

e acquiring the ability to detect objects from the air under
monotonous conditions for prolonged periods of time

— knowledge of the appearance from the air of:

e aircraft wreckage and associated marks (e.g. slash marks in
standing timber, burnt-out areas, skid marks, or scattered
pieces of wreckage.)

o liferaft, lifeboat, dye marker trails, a person in the water
— knowledge of supply dropping procedures.

o If extensive flying training is not practicable, the use of films, photographs and
information circulars describing general procedures for observers may prepare
observers for their task.

e Appendix C discusses factors affecting observer effectiveness.

Supply droppers

e Personnel responsible for the dropping of supplies from aircraft should be
familiar with:

— stowage and handling of supply containers and parachutes
— safety precautions during dropping operations
— dropping techniques.

Maritime search and rescue facilities

Crew members

o Every opportunity should be taken to supplement training with SAR exercises as
follows:

— coordinated air—surface SAR operations

— provision of assistance to aircraft (homing, communication, ditching)
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— knowledge of signalling methods and codes
— handling of all types of survival craft and equipment
— storage and maintenance of special equipment
— removal of survivors from ships, other craft, survival craft, and the sea
— first aid, artificial respiration, general care of survivors and the injured
— fire-fighting methods and associated equipment.

Deck officers

e Training of deck officers should include all training required for crew members
plus:

Organization

e knowledge of the SAR organization

o knowledge of available SAR facilities, including those of adjacent SRRs
o knowledge of legal aspects, particularly as regards to towing and salvage, etc.
Procedures

e search patterns and techniques for air and surface facilities

e communication procedures

e rescue procedures

e supply dropping procedures

e ditching assistance, stand-by and escort procedures

e debriefing of survivors

Seamanship

e navigation in difficult conditions close inshore or at sea and in close proximity to
disabled vessels

e use and understanding of all electronic navigational equipment used on SAR
craft, including their accuracy and limitations

e  proper use of radar

o knowledge of charts, sailing directions, buoys, lights, and aids to navigation in
the SRR

e use of publications on tides and currents relating to the SRR and the calculations
of tidal conditions, as applicable
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e use of weather and wave charts, pilot charts
e estimating the drift of survival craft
¢ methods of calculating the point of interception

¢ methods of recovery of survivors both close inshore and in the open sea from
all kinds of craft in adverse weather conditions

e good seamanship

e methods of calculating search patterns.

Radio operators

- All radio operators must be qualified in accordance with Article 55 of the ITU
Radio Regulations for operating the specific equipment with which individual
SAR craft are fitted.

- Additional training should include:

— SAR communications procedures and regional communications plans

— knowledge of communications facilities existing within the SRR and
adjacent SRRs

— an understanding of the practical difficulties which may be associated
with ship—aircraft communications and possible methods of overcoming
these conditions

— knowledge of procedures for exchange of information with SAR surface
craft and with the shore

— knowledge of available operating frequencies for the SRR.
Look-outs

o Keeping a good look-out is a most important function, given the limited range of
vision from surface craft and difficulty in locating objects and persons in the sea.

e« Masters, commanding officers, and watch standing officers must be trained in
properly briefing look-outs in their duties and the harmful effects of fatigue on
the look-out.

e Training should include:

— knowledge of distress signals
— scanning methods and reporting sightings
— signs of sunken ship or aircraft; for example, oil slicks or wreckage

— relative range of detection for various types of search objects.

e Appendix C discusses factors affecting observer (look-out) effectiveness.
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Crews of rescue boats

e Rescue boat crews should be trained in all duties that they could be called upon
to perform.

First aid

e Regular training in first aid should consist of formal instruction, demonstration,
and exercises, given by qualified emergency medical personnel.

e Appropriate training aids should be used and copies of a first aid manual should
be issued. The syllabus should include, as appropriate, depending on equipment
available:

— use of rescue lifting systems and other devices for removing survivors
from water

— fundamental first aid, with emphasis on revival of the partially drowned
and treatment for shock, prolonged immersion, hypothermia, and burns

— cardiopulmonary resuscitation (CPR)

— use of automated external defibrillators (AEDs)

administration of oxygen.

e Attention is also drawn to the guidance on first aid given in IMO's Pocket Guide
for Cold Water Survival.

Masters and officers of merchant ships

- The mandatory minimum requirements for the training of masters of merchant ships in
SAR operations are contained in the International Convention on Standards of Training,
Certification and Watchkeeping for Seafarers, 1978, as amended.

Land search and rescue facilities

e Land facilities are normally established from groups whose members have special
qualifications for operating in the type of terrain prevalent in their area.

o Additional training may be needed (such as search techniques, first aid, and radio
communication procedures.)

e When staffed by volunteers whose only qualification is physical fitness, then training
should be provided on:

— familiarity with the terrain in which operations will be conducted and SAR
methods and techniques to be employed

— map reading and the use of a magnetic compass
— ability to operate by day and night in all weather conditions with little outside help

— knowledge of supply-dropping techniques
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— preparation of airstrips or clearings for helicopters
— air-surface coordination in SAR operations

— knowledge of fire prevention and fire-fighting methods in aircraft and aircraft
wrecks

— knowledge of safety requirements for working around and within aircraft wreck
sites

— knowledge of signalling methods and codes

— operation and maintenance of special equipment
— evacuation of survivors and injured

— first aid and general care of survivors.

Land rescue personnel should be specially instructed concerning the removal of
survivors and human remains from crashed aircraft.

— knowledge of the position in the wreckage of both survivors and bodies may be
of vital importance to the accident investigation

— rescue personnel should be taught to make every effort to preserve such
evidence to the maximum extent possible (such as photography)

Training in medical aspects should consist of formal instruction, demonstrations and
exercises, given and supervised by a competent instructor, e.g. a doctor or qualified
emergency medical personnel. Manuals on initial medical assistance should be issued
to the trainees. Training should include fundamental first aid and general care of
survivors, including treatment for exposure. It should be stressed that medical advice
should be obtained before the evacuation of seriously injured survivors.

Pararescue and paramedical personnel

In addition to training in parachute-jumping techniques and procedures, pararescue
and paramedical personnel should also be trained as members of a land facility.

Pararescue and paramedical units should be able to make precision landings with
minimum dispersal of the group and without injuring themselves or damaging or losing
equipment. They should develop skills in:

— accurate estimation of exit points from various altitudes

— execution of jumps into various types of land and water areas in different
weather conditions

— descent from trees with or without the aid of ropes or other let-down devices
— swimming and the use of one-person liferafts

— diving equipment.
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. Practice jJumps should be supervised by an experienced parachutist and the pilot of
the aircraft should have experience as a pilot of an aircraft carrying parachutists. The
following precautions should be observed:

— the aircraft used should be approved for the carrying of parachutists

— the supervisor should check that each person is correctly dressed and equipped:
o proper parachute suits, jump-boots, and helmets are worn
o harnesses, parachutes, and (if carried) rescue packs are correctly fitted

o reserve chutes are worn

o rigid face guards are worn for jumps in timber or bush-land and
sufficient rope is carried to permit descent from trees

o lifejackets are worn for jumps near or into water
— wind speed or wind gusts must not exceed the limits specified for the parachute

— the jumping point should be determined by the supervisor after dropping a pilot
chute or a streamer to determine drift

— jumps should not be made in close proximity to runways or other hard surfaces
— the jump height should not be less than the altitude required to effect a safe
landing under a reserve parachute in the event the main parachute fails to
properly open.
Depot personnel
e At each depot, adequately trained personnel should be assigned to maintain, inspect,
pack, and repack liferafts, parachutes, containers, and packs of survival stores and to

carry out periodic inspections.

e Depot personnel training should include, where necessary:

fitting parachutes to containers, liferafts, etc.

joining containers and liferafts for combined drops

loading and securing supplies on board aircraft and surface craft

stocktaking and replenishing supplies

inspections.
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Appendix C

Amend the text in two places on page C-2 as follows:
Limitations of the eye,

10" dot point, remove "target" and replace with IAMSAR term "search object":
if a target search object is visible to only one eye, ...

12" dot point: Glare, usually worse on a sunny day, makes targets search objects hard to
see...
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Appendix H

Multiple aircraft SAR operations

ACO procedure form — Mass+rescue Multiple aircraft SAR operations

GENERAL INFORMATION

OPERATION

EMERGENCY LOCATION

IDENTIFICATION (VERSON)

TIME ZONE

ACO INFORMATION

ACO CALLSIGN

ACO FREQUENCY

ACO TEL/EMAIL

WAYPOINTS

REFERENCE POINT

ENTRY POINT

FINAL APPROAGH POINT

EXIT POINT

HOLDING POINT 1

HOLDING POINT 2

EVACUATION SITE 1

EVACUATION SITE 2

REFUELING

CREW SUPPORT

ALTITUDES

ENROUTE/ENTRY

HOLDING POINT(S)

FINAL APPROACH POINT

EXIT POINT
MISSEB-APPROACH-
APPROACH FALLBACK
PROCEDURE

ENROUTE/LEAVING AREA

NATURE OF DISTRESS AND/OR SEARCH OBJECTS

SAFETY BRIEF

"The Air Coordinator will only provide advisory information.
You (Pilot-in-command) are responsible for the safety of your
own aircraft at all times. If you, because of safety reasons,
are unable to comply with instructions given by ACO, you are
to notify me (ACO) immediately."
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PICTURE OF ACO PROCEDURE

MISSED-ARPPROACHPROCEDURE
APPROACH FALLBACK PROCEDURE

HOIST POSITIONS ON SCENE

WEATHER ON SCENE | QNH
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Pilot Information File

AIR COORDINATOR 123,100 MHz

ENTRY REPORT / 20 NM before reaching area!
10. Callsign
11. Nationality
12. Type (FIXED/HELICOPTER AND TYPE)
13. Position
14, Altitude and pressure setting
15. ETA (RELEVANT POINT OR SEARCH AREA)
16. Endurance on scene
17. Remarks (EQUIPMENT — LIMITATIONS)
18. POB (crew, other personnel)

REPORTING

* Reaching assigned points.

* Leaving assigned points.

« Commencing operations (search, investigation during search, approach to
surface/ship, missed approach fallback procedure, hoist, landing etc.).

* Completing operations, including information regarding results.

* Leaving present altitude.

* Reaching new altitude.

+ 10 minutes to completing hoist operation or search.

+ 30 minutes on scene endurance, expecting fuel at (location)

* Exit Report: PAX, ETA and requirements at destination, ETA back in operations area
and any remarks (hoist position and weather)

SEARCH MISSION

%, W ,.."‘"
- -1 " - -
- 5 -3 - -

° Coordination zones — example 1 NM on each side of border
Call neighbouring helo: before entering coordination zone
+when exiting 1NM buffer

2. No fly zones: Do no enter buffer zone.

NOTE:

The ACO provides only ADVISORY information, pilots-in-command ai-eraft
commanders are responsible for the safety of own aircratft.

Notify ACO immediately if unable to comply with instructions received.
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