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FOREWORD

The purpose of this manual is to encourage the uniform application of the Standards and Recommended Practices
contained in Annex 13 and to provide information and guidance to States on the procedures, practices and techniques
that can be used in aircraft accident investigations. Since accident investigations vary in complexity, a document of this
kind cannot cover all eventualities. The more common techniques and processes, however, have been included.
Although this manual will be of use to experienced and inexperienced investigators alike, it is not a substitute for
investigation training and experience.

This manual will be issued in four separate parts as follows:

Part | — Organization and Planning;
Part Il — Procedures and CheckKlists;
Part 1ll — Investigation;

Part IV — Reporting.

Because this manual deals with both accident and incident investigations and, for reasons of brevity, the term “accident
investigation”, as used herein, applies equally to “incident investigation”.

The following ICAO documents provide additional information and guidance material on related subjects:

— Annex 13 — Aircraft Accident and Incident Investigation;

— Manual on Regional Accident and Incident Investigation Organization (Doc 9946);

— Manual on Accident and Incident Investigation Policies and Procedures (Doc 9962);

— Manual of Civil Aviation Medicine (Doc 8984);

— Hazards at Aircraft Accident Sites (Cir 315);

— Human Factors Training Manual (Doc 9683);

— Human Factors Digest No. 7 — Investigation of Human Factors in Accidents and Incidents (Circ. 240);
and

— Training Guidelines for Aircraft Accident Investigators (Circ 298).

This manual, which supersedes Doc 6920 in its entirety, will be amended periodically as new investigation techniques
are developed and new information becomes available.

Throughout this manual, the use of the male gender should be understood to include male and female persons.

Readers are invited to submit material for possible inclusion in subsequent editions of this manual. This material should
be addressed to:

The Secretary General

International Civil Aviation Organization
999 University Street

Montréal, Quebec

Canada H3C 5H7
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Chapter 1

INVESTIGATION MANDATE

1.1 GENERAL

111 In accordance with the provisions of Annex 13, the State of Occurrence shall institute investigations and be
responsible for investigating the circumstances of accidents and of serious incidents when the aircraft is of a maximum
mass of over 2 250 kg. Annex 13 also recommends that the State of Occurrence should institute an investigation into the
circumstances of serious incidents involving smaller aircraft. The State of Occurrence may delegate the whole or any
part of the conduct of an investigation to another State or a regional accident investigation organization by mutual
arrangement and consent.

1.1.2 The sole objective of the investigation of an accident or incident conducted under the provisions of
Annex 13 shall be the prevention of accidents and incidents. The accident investigation authority responsible for the
investigation shall have independence in the conduct of the investigation and have unrestricted authority over its conduct,
consistent with the provisions of this Annex. The investigation shall normally include:

a) the gathering, recording and analysis of all relevant information on that accident or incident;

b) if appropriate, the issuance of safety recommendations;

c) if possible, the determination of the causes and/or contributing factors; and

d) the completion of the Final Report.
1.1.3 The extent of the investigation and the procedures to be followed in carrying out such an investigation shall
be determined by the accident investigation authority, depending on the lessons it expects to draw from the investigation
for the improvement of safety. The scope and complexity of the investigation and the size and composition of the
investigation team would be influenced by the following factors, among others:

a) injuries, deaths and damage to equipment, third parties and the environment;

b) identified and potential safety issues underlying the accident/incident;

c) the likelihood of recurrence, the probability of adverse consequences, and the severity of adverse
consequences;

d) accident and incident history related to the type of operation, size and type of aircraft, the operator,
manufacturer, and regulator; and

e) actual and potential deviations from industry safety and operational regulations, standards, procedures
and practices.
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1-2 Manual of Aircraft Accident and Incident Investigation

1.2 DEFINITIONS
In addition to the definitions contained in Chapter 1 of Annex 13, the following definitions apply to this manual:
Occurrence. Any accident or incident associated with the operation of an aircraft.
Major Accident Investigation. An investigation into an accident involving a large aircraft and usually involving fatalities.

Smaller Investigation. An investigation into an incident involving any aircraft or into an accident involving a small
aircraft.

1.3 ORGANIZATIONAL READINESS
Part | of this manual, in part, provides that the investigation authority should have:

a) appropriate legislation that defines the rights and responsibilities of the aircraft accident investigation
authority;

b) ready access to sufficient funds;
c) investigators who have the appropriate experience, training, clothing and equipment;

d) State regulations that provide for the accident investigation authority to be immediately notified of any
accident or incident in its territory;

e) policies, plans, procedures and checklists required for investigations; and

f)  an organization that ensures that accident and incident notifications are received and acted upon on a
twenty-four-hour basis.

1.4 PLANNING FOR RESPONSES TO NOTIFICATIONS

141 Even though an investigation authority may have sufficient personnel, equipment and financial resources
to properly handle a normal nhumber of small accidents and incidents, a higher number of occurrences or even one large
accident could result in a situation wherein the financial, equipment and personnel expertise resources required to
conduct a thorough investigation may exceed those of the authority. In this regard, the authority should have provisions
for acquiring supplementary funding and plans for filling investigation expertise gaps.

1.4.2 The investigation authority should have a documented process for assessing individual occurrences in
order to determine the scope and depth of its investigations and the assignment of available resources. Factors that
would influence such decision-making would include the potential for the investigation to result in safety improvements,
the available investigative resources, national interests, national and international obligations and commitments, and
media and public expectations.
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Chapter 1. Investigation Mandate 1-3

1.5 RESPONDING TO NOTIFICATIONS

151 The investigation authority must respond immediately to notifications of accidents and incidents. The
authority should maintain response plans and a ready posture, and have the capability to act upon these notifications on
a twenty-four-hour basis.

152 The investigation authority’s plans for responding to notifications should consider the following:

a) an immediate review of the information in the notification to ensure that all the required information
has been provided (Appendix 1 to Chapter 4 of Part | of this manual is an example of the information
that should be contained in a notification);

b) the collection of missing or additional information, as soon as possible;

c) the validation of the information collected, to the degree possible;

d) an assessment of the information received and the circumstances of the occurrence to determine the
classification of the occurrence (accident, serious incident or incident) and the scope and size of the
investigation to be conducted;

e) the appointment of an Investigator-in-charge;

f)  the notification of national authorities, local authorities, States and other organizations that may be
involved in or have an interest in the occurrence; and

g) the allotment of resources (financial, equipment and personnel) to the investigation.

153 The investigation authority’s immediate response to notifications will facilitate the immediate response of
local authorities (fire and police departments) and the prompt arrival on site of investigators. The following tasks should
be accomplished without delay:

a) securing the occurrence site, aircraft, wreckage, and other equipment involved to ensure their
preservation, including protection against further damage, and the deterioration or disappearance of
essential evidence due to theft, displacement or improper handling of the wreckage;

b) taking steps to preserve, through photography or other appropriate means, any evidence of a
transitory nature, such as ice or soot deposits, corrosion of the wreckage, obliteration of ground scars,
or contamination;

c) obtaining the names and addresses of all withesses whose testimony may aid in the investigation —
obtaining early statements from these witnesses could limit the risks that their accounts of the

occurrence will become contaminated over time;

d) initiating the collection and securing of all records associated with the occurrence flight (for example
crew, aircraft, and air traffic services); and

e) forming of the investigation team and dispatching the members of the team to the occurrence site.
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Chapter 2

SIZE AND SCOPE OF THE INVESTIGATION

2.1 GENERAL

211 It is essential that the magnitude of the tasks and the scope of the investigation be assessed at an early
stage so that the size of the investigation team can be planned, and the appropriate expertise can be acquired for the
investigation. To achieve its purpose, the investigation should be properly organized, carried out, coordinated and
supervised by qualified technical personnel.

212 Based on its assessment of the information contained in the notification and any other information
available, the investigation authority must first decide on the type and scope of investigation and appoint the
Investigator-in-charge. The Investigator-in-charge then becomes directly responsible for organizing the investigation
team and for assigning responsibilities to its members.

2.13 Throughout the investigation, the Investigator-in-charge will manage the progress of the investigation.
Specifically, the Investigator-in-charge must review the evidence as it is developed and make decisions that will direct
the extent and depth of the investigation. It should be recognized that the precise extent and depth will be contingent
upon the nature of the occurrence and, possibly, upon the availability of investigative resources.

214 Similarities between occurrences may tempt the unwary to arrive at premature conclusions. It is imperative
that each investigation be approached individually based on the circumstances of the occurrence. Based on the
evidence uncovered by the on-site investigation, it may be possible to eliminate certain areas from possible causal
consideration at a fairly early stage during the investigation. As the investigation progresses, however, the need for
extensive studies in one or more particular fields might become evident. It should be noted that this later statement or
the various sections of this manual that follow are not intended to convey the impression that extensive technical studies
need to be performed in every investigation or that every investigation needs to cover every aspect of the aircraft and its
operation.

2.2 MAJOR ACCIDENT INVESTIGATION

221 In a major accident investigation, a substantial team of investigators is usually necessary to cover all
aspects of the occurrence. The Investigator-in-charge should establish working groups, as required, to cover various
functional areas of the investigation. Normally, investigators from the State conducting the investigation will head the
various working groups. The membership of such groups may include, as appropriate, other investigators from the
investigation authority conducting the investigation, from the investigation authorities of the States involved in the
occurrence, as well as experts from the operator and the manufacturers of the aircraft, powerplant and accessories, who
can contribute their technical knowledge and experience to the investigation. The number of groups, and the number of
personnel assigned to each group, will depend on the type and complexity of the accident.

222 Nothing precludes using the major accident investigation procedures for the investigation of serious
incidents or accidents involving a small aircraft.
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223 In some investigations, the apparent causes/contributing factors may become evident early in the
investigation. In such situations, the subsequent prime investigative effort may then be channelled to good effect into a
relatively narrow but specialized area. Nevertheless, it will still be necessary to investigate all factors that might have
contributed to the accident and to eliminate those factors that did not. In situations wherein the causes are not readily
apparent, the investigator must progress steadily through all aspects of the occurrence, and this type of situation may
require substantive effort of many groups of investigators working in a balanced and coordinated manner.

Note.— Chapter 4 of this manual provides more specific guidance on the investigation of major accidents.

2.3 SMALLER INVESTIGATIONS OF INCIDENTS AND ACCIDENTS

231 In the case of incidents and non-major accidents, the investigative effort required in terms of manpower
and resources may be proportionately smaller than that required for a major accident. In such situations, the smaller
investigation might be handled by one or two investigators. One group of investigators can be assigned responsibilities
normally assigned to two or more groups, or alternatively, one trained investigator can conduct the investigation assisted
by one or more subject-matter experts.

2.3.2 Most investigations into serious incidents may be conducted by a small investigation team.
Notwithstanding, this does not preclude investigating a serious incident using a larger investigation team and following
the guidance for major investigations contained in section 2.2 and in Chapter 4 of this manual.

233 Even in small investigations, the degree of individual effort and diligence in accurately recording the facts
and developing the analysis and conclusions must be of the same high standards as for major accident investigations.

Note.— Chapter 5 of this manual provides more specific guidance on the investigation of incidents
involving any aircraft, or into accidents involving a small aircraft.
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Chapter 3

INVESTIGATION RESPONSIBILITIES

3.1 GENERAL

3.11 The investigation authority has overall responsibility for the investigation and the investigation report,
including ensuring that the investigation receives adequate resources. In practice, the authority delegates the day-to-day
conduct of the investigation to the appointed Investigator-in-charge.

3.1.2 The Investigator-in-charge must keep the authority apprised of any major shift in the size and scope of the
investigation and of any other situations that may result in a significant change to the resources required for the
investigation.

3.1.3 The following sections provide an overview of the typical responsibilities of investigation team members of
a major investigation. The Major Accident Investigation Guide (MAIG) in Appendix 6 of this manual provides more
information on these responsibilities.

3.14 For smaller investigations, the Investigator-in-charge should be responsible for the managerial,
administrative and support responsibilities. The remaining responsibilities listed in section 3.3 “Group Responsibilities”, if
pertinent to the investigation, should be divided amongst the Investigator-in-charge and the other available investigators.

3.2 INVESTIGATOR-IN-CHARGE

3.21 The Investigator-in-charge is responsible for the day-to-day management and conduct of the investigation.
During the pre-field phase, the Investigator-in-charge must determine the human, technical and financial resources
needed for the investigation and must establish the investigation team. During the field phase, the Investigator-in-charge
is responsible for the conduct and control of the investigation, including defining the scope of factual information to be
gathered. During the later phases of the investigation, when the significance of the established facts is under
consideration, the Investigator-in-charge must consolidate the group reports, analyse the information, and draft the Final
Report.

3.2.2 The Investigator-in-charge should liaise and coordinate investigation activities with other organizations,
agencies and parties; enter into necessary informal agreements to facilitate the coordination; recognize and authorize
observer/participant status; act as the investigation spokespersonl; and, in the absence of established standards,
procedures or instructions, take appropriate action, as necessary.

3.2.3 The Investigator-in-charge should have authority over all the members of the investigation team during the
field phase of the investigation while they are away from their usual place of work. As such, the Investigator-in-charge
should have the power to take administrative action, which includes authorizing travel expenses and overtime, approving

1. Some states may assign the responsibility of investigation spokesperson to a senior manager of the authority or to a media
relations specialist.
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leave, and authorizing the issuance of equipment. The Investigator-in-charge should also have the authority to give out
contracts and to engage in other necessary financial commitments.

3.3 SUPPORT COORDINATORS

331 Support coordinators are usually individuals belonging to the investigation authority of the State conducting
the investigation. The coordinators support the Investigator-in-charge in all endeavours, act in direct support of the
investigation process, and liaise with different groups, organizations and States. Coordinators who could be involved in a
major investigation include: the deputy Investigator-in-charge, head office coordinator, administration coordinator, public
relations coordinator, and site safety coordinator.

3.3.2 The Deputy Investigator-in-charge assists the Investigator-in-charge in the organization, conduct and
control of the investigation. He also provides continuity in the investigation process when the Investigator-in-charge is
absent.

3.3.3 The Head Office Coordinator assists the Investigator-in-charge in coordinating internal and external

support for investigators in the field and in keeping the States and various agencies involved in the occurrence informed
as to the progress of the investigation.

3.34 The Administration Coordinator provides administrative support to the investigation team, including the
establishment of a secure on-site office for the collection, retention and distribution of material collected during the on-
site investigation.

3.35 The Public Relations Coordinator provides expertise and advice to the Investigator-in-charge concerning
the handling of the media and their requests, arranges media events, provides advice on community relations, assures
that media requests and community queries are followed up, and promotes a positive public image for the accident
investigation authority. On occasion, the public relations coordinator may be appointed as the spokesperson on the
following: the investigation authority’s mandate, its investigation process, and on previously released investigation

information.

3.3.6 The Site Safety Coordinator ensures that all the activities at the accident site are properly coordinated
with specific emphasis on site security and site safety. This role should include, but not necessarily be limited to, the
following:

a) reviewing the cargo manifest and working with local safety officials as necessary;

b) conducting an initial assessment of the circumstances of the accident site(s), the geography and
condition of the site(s), and the hazards that exist, including biohazards;

c) defining the boundary(ies) of the site(s) required for the investigation, and the hazardous zones within
the site(s);

d) on behalf of the investigation authority assuming responsibility for the custody of the site(s);
e) taking action to mitigate the risks within the site(s), to the degree possible;
f)  determining the safety equipment and safety procedures for investigators operating on the site; and

g) establishing and maintaining the safety of operations and of personnel at the accident site(s).
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Chapter 3. Investigation Responsibilities 3-3

3.4 INVESTIGATION GROUPS

3.4.1 General

3411 The investigation groups can typically be divided into two categories: the operational category and the
technical category. The operational category may include the following groups: Operations; Aircraft Performance;
Medical/Human Factors; Witness; Flight Recordersz; Meteorology; Air Traffic Services/Airport; Survivability; and Cabin
Safety. The technical category may include the following groups: Maintenance and Records; Systems; Structures;
Powerplants; Site Survey; Crashworthiness; and Photo/Video.

3.4.1.2 Depending on the circumstances of the occurrence and the number of qualified personnel available to
carry out the investigation, it may be impractical to approach each investigation with a full investigation team; therefore,
some groups may be combined and/or some groups may be eliminated altogether. The Investigator-in-charge will
ultimately determine the team composition. A group chairperson will be responsible for all the activities of his group for
the whole period of the investigation. Normally, the activities of the various groups cease when their group reports are
completed and submitted to the Investigator-in-charge.

3.4.2 Operations Group

3421 The Operations Group is responsible for collecting the facts concerning the history of the flight and the
flight crew activities before, during and after the accident/incident. This includes the man-machine relationship and the
actions or inactions present in the events surrounding the accident. It also includes flight planning, dispatch, mass and
balance, weather and weather briefing, radio communications, air traffic services, navigation facilities, en-route stops,
refuelling, flight experience, flight checks and general information concerning the flight crew. It also includes all aspects
of training received and an assessment of the adequacy of this training; the level of supervision, including orders,
regulations and manuals; and, the performance of supervisors, instructors and company management. The medical
history of the flight crew, including any recent ilinesses, psychological factors, rest periods, and activities, particularly
during the twenty-four hours prior to the accident, should be determined. This latter aspect of the investigation should be
coordinated with the Medical/Human Factors Group. The Operations Group should also determine the flight path prior to
the accident or incident. In this effort, it is essential to coordinate with the Witness Group, the Flight Recorder Group,
and the Site Survey Group.

3.4.2.2 There are occasions when it is desirable to form additional groups to take over some of the functions of the
Operations Group.

3.4.3 Aircraft Performance Group

An Aircraft Performance Group may be formed when there is a need for an in-depth examination of the aircraft
performance characteristics that may have been causal to the accident. This group will gather the information on aircraft
performance for the particular phases of flight and complete a scientific/mathematical analysis. This group will
coordinate with most of the operational and technical groups to gather the basic information and will determine if there is
a need to conduct performance-related flight tests or simulator tests.

2. Depending on the circumstances of the occurrence, it may be appropriate to establish the Flight Recorders Group as a technical
group.
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3.4.4 Medical/Human Factors Group

3441 Support regarding the investigation of medical and human factors issues normally would be achieved by
assigning the subject-matter experts to the investigation group(s) requiring such assistance. A separate Medical/Human
Factors Group would only be formed when there is a requirement to conduct an in-depth examination of the aero
medical, crash injury, and/or human performance issues.

3.4.4.2 For human factors issues, this group would be responsible for gathering and analysing evidence on the
general physical, physiological and psychological conditions, the environmental factors, and the organizational and
management factors that might have adversely affected the crew or other individuals in the performance of their duties.
The investigation of human factors should be conducted whenever human performance may have contributed to the
occurrence, which could include the performance of, among others, cabin crew, air traffic controllers, maintenance crew,
engineers, regulatory officials, decision-makers and management.

3.4.43 For medical issues, this group would be responsible for gathering and analysing evidence associated with
the pathological, aviation-medical and crash-injury aspects of the investigation, including the identification of the crew,
their location at the time of the accident, and by reviewing their injuries, their position and their activity in the cockpit at
the time of the impact. This group will cover matters involving autopsies of crew and passengers, as appropriate, not
only to identify the victims and to assist in legally determining the cause of death, but also to obtain all possible medical
evidence which may be of assistance in the investigation. The group will also investigate the design factors related to
human engineering that may have contributed to the causes of the accident, the survival aspects, and the
crashworthiness of the aircraft contributing to the injury or death of the occupants.

3444 The functions of the Medical/Human Factors group must be closely coordinated with the Operations Group,
Air Traffic Services/Airports Group, Witness Group, Recorders Group, Maintenance and Records Group, Structures
Group and Crashworthiness Group.

3.4.5 Witness Group

The Witness Group is responsible for contacting and interviewing all survivors of the flight, and all persons who may
have seen or heard some portion of the flight, or who may have knowledge concerning the flight or of the weather
conditions at the time of the accident. The group's activity can range from questioning relatively few witnesses to a door-
to-door activity covering great distances along the flight path in which hundreds of possible witnesses are interviewed.
Information concerning observed positions, heights, altitudes, sounds, aircraft behaviour and in-flight disintegration can
be gathered in this manner. The location of witnesses at the time of the accident should be plotted on a suitable map of
the area. Whilst interviewing witnesses, close coordination must be maintained with the Operations Group, the Flight
Recorder Group and the Site Survey Group in determining the flight path. In some instances, interpretation and
translation facilities have to be provided for the interview of witnesses.

3.4.6 Flight Recorders Group

3.4.6.1 The Flight Recorders Group is responsible for examining and analysing the on-board and ground-based
flight recorders, including the flight data recorders, cockpit voice recorder(s), and cockpit airborne image recorders. The
Group will arrange through the Investigator-in-charge for their read-out. The calibration of the parameters in the flight
data recorder must be taken into consideration in the interpretation of such read-outs; this work will often require
coordination with manufacturers, vendors, or the operator(s) to ensure proper conversion of the parameters. The results
of the read-outs must be closely coordinated with the Operations Group and such other groups as the circumstances
indicate.

3.4.6.2 Due to the importance of flight recordings, extreme care must be taken in handling the recorders to prevent
damage. Only fully qualified personnel should be assigned to recover and handle the recorders. Handling and
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transportation of the flight recorders from the accident site to the read-out facilities should be carried out by a member of
the investigation authority.

3.4.6.3 The Flight Recorders Group may also be responsible for recovery and analysis of information contained on
other aircraft computers (for example, flight management systems, traffic collision avoidance system, and terrain
awareness and warning system), on memory units containing satellite navigation information, and on other portable
electronic recording devices that can store some data related to the accident. The group may also be responsible for
collecting and synchronizing flight data, audio and video information stored on ground-based devices.

3.4.7 Meteorology Group

When the weather is an important factor in an accident, a separate Meteorology Group, composed of meteorology and
operations specialists, can best serve the investigation. The Meteorology Group should be responsible for the collection
and compilation of meteorological data pertinent to the accident, including both surface and upper air reports of actual
conditions, pilot reports, recorded meteorological data, as well as forecasts of anticipated conditions prepared and
issued by the agencies involved. This group would also be responsible for investigating the systems, sensors,
equipment and processes used to generate and provide weather information. Of necessity, the Meteorology Group must
maintain close coordination with other groups, particularly the Operations Group, the Air Traffic Services/Airports Group
and the Witness Group.

3.4.8 Air Traffic Services and Airport Group

3.48.1 When air traffic services or navigation aids are involved in the occurrence, the Air Traffic Services and
Airport Group, which should include air traffic services specialists, should be established. This group should be
responsible for the review of the records of the air traffic services units concerned, including radar screen recordings, the
radio communication and telephone line voice recordings; and, for the verification that written transcripts of voice
communications are consistent with the recordings. This group should provide, when appropriate, a reconstruction of the
history of the flight based on air traffic services information. In addition, the Group should determine the operating status
of pertinent navigation aids, communications equipment, radar, transponder equipment, computers, and other
equipment; and, should provide technical data on all such equipment and its operation, whenever it is deemed
necessary.

3.4.8.2 When applicable, this group should investigate the operational status of the airport, pertinent navigational
aids, communications equipment, radar, transponder equipment, and computers, and provide technical data on all such
equipment and its operation.

3.4.9 Survivability Group

When required, the Survivability Group will be established to investigate the evacuation, the crash response, the
firefighting, the survival and the rescue issues. The activities of this group include an examination of the respective
equipment and of the manner in which it was used. Close coordination with the Human Factors Group, Operations
Group and Cabin Safety Group will be required. This group could also logically be a sub-group of the Medical/Human
Factors Group.

3.4.10 Cabin Safety Group

The Cabin Safety Group is responsible for thoroughly exploring all the aspects of the accident related to the actions of
the passengers and cabin crew members. This will normally include the following aspects: passenger/crew member
survivability factors; company policies and procedures as they relate to passenger/crew member safety; industry policies,
procedures and regulations; and flight attendant training with respect to operational safety issues.
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3.4.11 Maintenance and Records Group

The Maintenance and Records Group is responsible for reviewing the maintenance records to ascertain the
maintenance history of the aircraft regarding adequacy of inspection, malfunctions that might be related to the
occurrence, flight time on the aircraft, engines and components, and the flight time since overhaul. These activities are
normally performed at the maintenance base of the operator. The function of this group involves close coordination with
the other technical investigation groups, the State of Registry and the operator. This group is also responsible for
reviewing recovered technical flight documents. Close coordination with the Operations Group will be required.

3.4.12 Systems Group

The Systems Group is responsible for the detailed examination of all systems and components, among others hydraulics,
pneumatics, electrical and electronics, radio communication and navigation equipment, air conditioning and
pressurization, ice and rain protection, cabin fire extinguishers, and oxygen. The examinations will include determination
of the condition and operational capabilities of components. It is important that all system components be accounted for,
within reason. The examination includes determination of the positions of associated controls and switches, as well as
the identification and downloading of data contained in built-in test equipment. This group must coordinate its activities
with the Flight Recorders, Operations, Site Survey, Maintenance and Records, Structures and Powerplants groups.

3.4.13 Structures Group

3.4.13.1 The Structures Group is responsible for collecting and analysing the facts and evidence related to the
airframe and flight controls. If the wreckage is scattered, the Group’s first concern is to locate and identify as many
sections, components and parts as possible and to plot their positions on a wreckage distribution chart.

3.4.13.2 A reconstruction of the aircraft structure may be necessary, and this task could vary from laying out various
pieces of wreckage on a flat area to the more complicated re-assembly of all available pieces in position on a framework.
This procedure is most often used for in-flight break-up, in-flight fire and explosion type accidents. The main purpose of
such a reconstruction is to identify the point of initial failure and to establish the progression of the break-up pattern.
Close cooperation with the Site Survey Group is usually required.

3.4.14 Powerplants Group

The Powerplants Group is responsible for collecting and analysing the evidence related to the engine(s), including fuel
and oil systems, propeller(s) and powerplant controls. The initial work of this group may be carried out in conjunction
with the Structures Group and the Site Survey Group in the locating and plotting of wreckage. All powerplant fires should
be investigated. This group is also responsible for determining the type of fuel used, the possibility of fuel contamination,
and the effectiveness of the powerplant fire extinguisher system. The functions of this group must be coordinated with
the Site Survey, Structures, Systems, Flight Recorders and Operations Groups.

3.4.15 Site Survey Group
The Site Survey Group is responsible for producing, in pictorial and graphic format, a description of the accident site,
showing the location and distribution of the wreckage, human remains and other associated items, such as impact

marks. This group must establish a probable flight path, an impact angle and impact speed. The activities of this group
are linked to the Aircraft Performance Group, Structures Group and Recorders Group.
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3.4.16 Crashworthiness Group

The Crashworthiness Group is responsible for determining the survivability issues for all aircraft occupants. The
activities of this group will overlap with those of the Structures Group, Site Survey Group, Survivability Group, Flight
Recorders Group and Witness Group. This group is often a sub-group of the Structures Group.

3.4.17 Photo/Video Group

The Photo/Video Group is responsible for ensuring that a systematic photographic record of the accident is created. This
group would also provide photo/video support to the other groups during the field phase and post-field phase, including
the documentation of teardowns, examinations and testing of components, and the analysis of photo/video records. This
group is often a sub-group of the Site Survey Group.

3.5 ACCREDITED REPRESENTATIVES

351 Each accredited representative is the official representative of his State and, as such, is responsible for
ensuring the safety interests of his State in the investigation. Accredited representatives are the essential links between
the State conducting the investigation and the States that have a direct interest in the occurrence. The State of Registry,
the State of the Operator, the State of Design, the State of Manufacture and any other State that, on request, provides
information, facilities or experts are usually represented by an accredited representative. Chapter 5 to Annex 13
specifies the conditions under which these States are entitled to appoint an accredited representative, including the
accredited representative’s obligations and rights of access to, among others, the scene of the accident, the relevant
evidence, and all pertinent documents. The essential guide in the conduct of investigations, in which accredited
representatives participate, is comprised of a spirit of cooperation, participation, access to all relevant information,
mutual trust and consultation.

3.5.2 Ideally, the accredited representative(s) should arrive at the accident site with the least possible delay. For
this purpose, ICAO Annex 9 relating to Facilitation, provides for the temporary entry into a contracting State for the
purpose of participation in an accident investigation. In normal circumstances, the accredited representative should be
well advised to proceed directly to the accident site and to make contact with the Investigator-in-charge. Upon the arrival
of the accredited representative, the State conducting the investigation should have already received a communication
indicating the nomination of the accredited representative and the date of his arrival. During the investigation, the
accredited representative should maintain close contact with the Investigator-in-charge rather than participate in a
particular group. In this way, he should have an overall appreciation of all the facts relating to the accident and can be
most responsive to the needs of the investigation. He should be considered free to communicate investigation
information to his own government authorities; however, he must not divulge information on the progress and the
findings of the investigation without the express consent of the Investigator-in-charge, exercising considerable care to
ensure the preservation of the confidential nature of any information. To this end, the accredited representative should
take appropriate precautions to ensure the proper transmission and handling of sensitive investigative information. In
some situations, the accredited representative should be well advised to use the communications facilities that might be
available at the nearest diplomatic or consular establishment of his government, since the security of communications by
email, facsimile or other public services cannot be guaranteed.

3,53 Upon the arrival of an accredited representative, the Investigator-in-charge should provide him with a
thorough update on the investigation and provide copies of all relevant information and pertinent documents. The
Investigator-in-charge should also ensure that the investigation personnel, particularly the Group chairpersons are
introduced to the accredited representatives and their advisers, and are made aware of their rights and responsibilities.

354 On those occasions when the Investigator-in-charge requires documents or information, or requires aircraft
component examinations to be carried out in the State of Registry, the State of the Operator, the State of Design, the
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State of Manufacture, or in any other State, it is the responsibility of the accredited representative to endeavour to
comply with the request and to use his authority in his own State to ensure that the request is met in so far as it is
compatible with the policies of his government.

355 During the later stages of the investigation, in which the significance of the established facts are under
examination, it is desirable that the accredited representative be kept fully informed and invited to express his views, in
particular when conclusions are being developed which bear upon persons, organizations, or activities within his State.

3.6 ADVISERS TO ACCREDITED REPRESENTATIVES

3.6.1 An adviser to the accredited representative is a person appointed by a State, on the basis of his or her
qualifications, for the purpose of assisting its accredited representative in an investigation. A State that is entitled to
appoint an accredited representative shall also be entitled to appoint one or more advisers to assist the accredited
representative in the investigation. Normally, advisers will be representatives of the aircraft operator, aircraft
manufacturer, and the regulator.

3.6.2 Advisers assisting accredited representatives shall be permitted, under the accredited representatives’
supervision, to participate in the investigation to the extent necessary to enable the accredited representatives to make
their participation effective. In addition, advisers may be invited by the Investigator-in-charge to provide their expert
knowledge to one or more groups of the investigation.

3.7 OBSERVERS/PARTICIPANTS

3.7.1 Observer® or participant4 status is a privilege granted by the State conducting the investigation to a person
having a direct interest in the investigation and who has the expertise to contribute to achieving the objective of the
investigation. Among others, the following persons may be granted observer/participant status: persons representing a
State department or agency, the aircraft owner and operator, union or employee associations, the flight crew involved in
the accident.

3.7.2 The Investigator-in-charge should advise all the observers/participants in writing of their rights and
responsibilities. In this regard, the investigation authority should have a letter of appointment that stipulates the terms
and conditions of being granted observer/participant status. The letter of appointment should be signed by both the
observer/participant and the Investigator-in-charge.

3. An observer would be a representative of an involved government department who is authorized by the authority to attend an
investigation as an observer.

4. A participant would be a person authorized by the authority to participate in an investigation because in the opinion of the authority
that person has a direct interest in the subject matter of the investigation and has the expertise to contribute to achieving the
authority’s objective.
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Chapter 4

MAJOR ACCIDENT INVESTIGATIONS

4.1 GENERAL

41.1 The investigation into a major accident routinely requires a substantial team of investigators to cover all
aspects of the occurrence. This team should be lead by an Investigator-in-charge who has a thorough understanding of
applicable national legislation and regulations; a sound understanding of the international standards, recommended
practices, guidelines and protocols; and, experience in the conduct of investigations into accidents involving large
aircraft. The Investigator-in-charge should normally be a senior investigator of the investigation authority of the State
responsible for the investigation. The Investigator-in-charge is responsible for the management and conduct of all
aspects of the investigation from the start of the investigation to the time the Final Report is submitted for approval to the
State investigation authority.

41.2 The size and scope of the investigation and the size and organization of the investigation team should be
based on the circumstances of the accident. In this regard, the Investigator-in-charge should consider establishing
working groups, as required, to cover various functional areas of the investigation. The number of groups and the
number of personnel assigned to each group will depend on the type and complexity of the accident. Normally,
investigators from the State conducting the investigation will head the various working groups. The members of such
groups may include, as appropriate, other investigators from the investigation authority conducting the investigation and
from the investigation authorities of the States involved in the occurrence, as well as experts from the operator and the
manufacturers of the aircraft, powerplant and accessories, who can contribute their technical knowledge and experience
to the investigation. It is preferable that accredited representatives not be assigned to a particular group because such
an involvement may adversely affect the accredited representatives’ availability and primary responsibilities to their
States and to the Investigator-in-charge.

41.3 Chapter 5 of Annex 13 details the responsibilities and entitlements of the States involved in an
investigation. National legislation and regulations of the State conducting the investigation may also contain similar
information. In summary and in part, members of an investigation group should normally have access to all relevant
information uncovered in the course of the investigation and should normally be required to continue in the investigation
until the group report is completed. Supporting experts should normally have access to the information necessary for
them to advise in their area of expertise.

41.4 A major accident is always a significant event that may challenge the competency of the State investigation
authority. The credibility of the State investigation authority, its investigation and its Final Report and recommendations
will hinge on the independence of its investigation and on its ability to communicate investigation information in timely
fashion to those entities having an interest in the investigation, including entities external to the investigation such as
survivors, families of victims, and the media. No investigation information should be released without the express
approval of the State responsible for the investigation. In most situations, the Investigator-in-charge is delegated this
authority.

4.2 RESPONDING TO A NOTIFICATION

42.1 Immediate notification of accidents to the accident investigation authority is essential because the proper
conduct of an investigation requires the prompt arrival of investigators at the accident site. Any delay in their arrival may
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result in the deterioration or disappearance of essential evidence, displacement or improper handling of the wreckage,
corrosion of the wreckage, and obliteration of ground scars. (Section 1.5 of this manual provides a list of the factors that
should be considered by the Investigator-in-charge when responding to notifications.)

422 For the case of a major accident, communication difficulties and significant travel times may delay the
arrival of accredited representatives, advisors, operators and manufacturers at the accident location. In addition, loss of
contact with entities while travelling may unnecessarily delay the formation of the investigation team and the initiation of
the field phase of the investigation. In this regard, an accredited representative should provide the Investigator-in-charge
with his en-route contact information, and with the contact information of an alternate point-of-contact for the travel
period.

4.3 SECURING DOCUMENTATION

43.1 From the early stage in the investigation, it is important to secure the operational and maintenance
documents of the accident aircraft and all other documents relevant to the occurrence. What documents will be required
for the investigation depends on the nature of the accident. The Investigator-in-charge, as soon as possible, must decide
what documents need to be obtained and must ensure that the relevant organizations are contacted and requested to
collect the documents.

4.3.2 The operator, maintenance facility, air traffic services and airport service providers, civil aviation authorities,
and meteorological services are examples of organizations that should be contacted as soon as possible to collect and
secure documents necessary to the investigation. Typically the Investigator-in-charge or a person delegated by him will
contact the applicable organizations preferably by telephone, or by e-mail or any other suitable means, to request that
required documents and recordings be secured. For more guidance as to the typical documentation to collect, refer to
the applicable sections of the Investigations Management System Event Checklist and the Major Accident Investigation
Guide — both documents are appendices to this manual.

4.3.3 The Investigator-in-charge should remind the accredited representatives, the air operator and the
manufacturers that the requested documents are needed urgently. These documents either could be provided
electronically via email or, alternatively, could be transported to the accident location as personal baggage on board
aircraft.

4.4 FIELD PHASE OF THE INVESTIGATION

44.1 When arriving at the site of the occurrence, investigators should meet leaders of firefighting and rescue
teams, police, and other officials to determine the accident site situation regarding who has control, what has been done,
and what has not been done. Before taking control of the site, the Site Safety Coordinator on behalf of the Investigator-
in-charge, should assess the circumstances of the occurrence, the geography and condition and boundaries of the site,
the hazards that exist, and the requirements for ensuring the security and safety of the site. When ready to take control
of the site, the Site Safety Coordinator should establish site boundaries, security, and access control procedures.

442 The size and organization of the investigation team should be based on the circumstances of the accident,
the complexity of the investigation and the areas that will require significant investigation resources. The Investigator-in-
charge must determine, first, the expertise requirements for the investigation; second, the expertise available within the
authority; third, the expertise shortfalls; and fourth, how to fill the expertise gaps. Most of these expertise gaps should
normally be filled using investigators from the State investigation authorities involved in the occurrence and subject-
matter experts from the involved operator and manufactures. The number of groups and the number of personnel
assigned to each group will depend upon the type and complexity of the accident. The Investigator-in-charge should
appoint a chairperson to head each investigation group.
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443 The investigation groups in a major investigation may include the following: Operations, Maintenance and
Records, Site Survey, Aircraft Performance, Survivability, Cabin Safety, Crashworthiness, Photo/Video, Medical/Human
Factors, Structures, Systems, Powerplants, Flight Recorders, Witnesses, Meteorology, and Air Traffic Services/Airport.
Examples of typical group structures can be found in Appendix 1 to this manual.

444 To manage the investigation effectively, the Investigator-in-charge must be kept informed as to the
progress of the investigation. In this regard, open communications between all members of the team is paramount. To
achieve this objective the Investigator-in-charge should consider the following:

a) As soon as possible after arriving at the accident location, he should hold an organizational meeting.
During this meeting the Investigator-in-charge will assign responsibilities to the investigation groups.

b) On a daily basis, hold end-of-day investigation team meetings. The purpose of these meetings should
be to determine the progress and status of the investigation, to identify strategic issues affecting the
investigation, and to identify any significant safety issues.

c) At the end-of-day meetings, the chairperson of each investigation group should report on the
significant work completed, important factual information determined, important work not completed,
important information that is missing, any safety issues uncovered, the next day’'s planned
investigation activities, and the group’s revised investigation plan.

d) Atthe end-of-day meeting, the Investigator-in-charge should adjust the investigation plan.

445 For more guidance on assigning responsibilities (tasks) to investigation groups, on tracking the progress of
the investigation, and on the typical documentation to collect during the field phase of the investigation, refer to the
Investigations Management System and the Major Accident Investigation Guide. More detail on these investigation tools
can be found in sections 4.7 and 4.8 of this chapter.

4.4.6 Prior to leaving the occurrence site, the Investigator-in-charge should consider the following:

a) chairpersons of investigation groups should collect copies of any photos and reports prepared by team
members; prepare a group field report of work completed and the work that still needs to be done;
identify all potential safety issues, including the plans to validate them; and, coordinate the collation
and archiving of all documents, recordings and components;

b) review group field-phase reports and review the status of group checklists and of the post-field-phase
investigation plans, including the required tasks and deadlines;

c) update the investigation plan, including investigation tasks completed, investigation work remaining;

d) hold a final team meeting during which tasks and deadlines should be assigned to the chairpersons of
the investigation groups;

e) ensure that all required wreckage of interest has been removed from the site; that all wreckage no
longer required for the investigation has been returned to the rightful owners; and, that the
responsibility for the accident site has been passed to the appropriate local authority or the owner of
the aircraft.

Documents

Document Sharing Hub

Full document details: ICAO 9756 VOL Il 2012


http://www.avadocuments.com/doc/icao-9756-vol-ii-2012
http://www.avadocuments.com/doc/icao-9756-vol-ii-2012

4-4 Manual of Aircraft Accident and Incident Investigation

4.5 POST-FIELD PHASE OF THE INVESTIGATION

45.1 Subsequent to the field phase, significant investigation work remains, and the Investigator-in-charge must
work diligently to maintain and manage the progress of the investigation. In general, the post-field phase involves the
continued collection and validation of evidence; the examination of all pertinent personnel, company, aircraft, facility,
government and other records; the examination of selected wreckage in the laboratory; the testing of selected
components and systems; the reading and analysis of recordings; the conduct of further interviews; the determination of
the sequence of events; the analysis of all investigation information; and completion of technical and group reports, if
any. The post-field phase can take many months, depending on the size and complexity of the investigation.

45.2 It is always a challenge to ensure that the investigation continues to progress following the field phase, for
the most part because the members of the investigation team are no longer centrally located, and subject matter
expertise is no longer readily available. As a result, the group chairpersons and the Investigator-in-charge will have to
increase their efforts to maintain communication with team members and to ensure that investigation tasks are
completed on time. In this regard, the Investigator-in-charge should have frequent, regularly scheduled, decision-
oriented team meetings, and have additional meetings for significant issues or for issues that will require a change to the
investigation plan. Specifically, it is prudent for the Investigator-in-charge to convene an investigation planning meeting
soon after the team returns from the accident scene. The meeting should be attended by the group chairmen and senior
management and should provide for a discussion of the scope of the investigation, the primary issue areas, and the
scheduling of future investigative tasks. All team members should understand that they do not have to wait for a meeting
to communicate significant, new information.

453 To ensure the continued progress of the investigation, the Investigator-in-charge should ensure that all
team members regularly refer to the Investigations Management System Event Flow Chart and the applicable sections
of the Investigations Management System Event Checklist.

4.6 INVESTIGATION REPORTING

Reporting — General

46.1 Timely and effective release of investigation information, including preliminary and other reports, interim
statements, final reports and safety recommendations, is important to ensure that those involved and/or implicated in the
occurrence are kept informed of the progress of the investigation and of the safety deficiencies uncovered.

Safety recommendations

46.2 Annex 13 requires that at any stage of the investigation of an accident, the accident investigation authority
of the State conducting the investigation shall recommend to the appropriate authorities, including those in other States,
any preventive action that is considered necessary to be taken promptly to enhance aviation safety. Consequently,
safety recommendations can be made any time during the investigation or be made in the safety recommendations part
of the Final Report.

4.6.3 Safety recommendations should describe the safety problems and provide justification for the
recommended safety actions. A safety recommendation should identify what actions to take, but leave scope for the
authorities responsible for the matters in question to determine how to accomplish the objective of the recommendation.
(More information on safety recommendations is contained in Part IV — Reporting of the Manual of Aircraft Accident and
Incident Investigation.)
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46.4 The safety recommendations made during the investigation, as well as the preventive actions taken in
response to these recommendations, should be presented in the safety recommendations part of the Final Report.
Publishing the preventive actions taken has significant value for accident prevention for other authorities involved in
similar operations.

Final Report

4.6.5 The Final Report of an investigation, including its recommendations, is the catalyst for preventing further
occurrences. Therefore, the Final Report must establish in detail what happened, how it happened and why it happened.
For reporting on small investigations, many States have created abbreviated report formats that only contain the history
of flight, information on the deficiencies discovered by the investigation, analysis of the factors contributing to the
occurrence, and findings related to the deficiencies. The findings and the causes/contributing factors of Final Reports
should usually lead to safety recommendations so that appropriate preventive actions can be implemented.

4.6.6 The Investigator-in-charge and the group chairpersons should refer to the following documents related to
the production of the Final Report:

a) Annex 13, Chapter 6 contains the Standards and Recommended Practices on the consultation
process and the release of the investigation Final Report;

b) the Appendix to Annex 13 details the format of the Final Report; and

c) ICAO’s Manual of Aircraft Accident and Incident Investigation (Doc 9756), Part IV — Reporting,
provides detailed guidance on completing each section of the Final Report.

4.7 INVESTIGATION MANAGEMENT SYSTEM (IMS)

47.1 In the case of an accident investigation involving a large or complex aircraft, a large team of investigators
is usually required to conduct the investigation in the most effective and expeditious way. The effective management of a
major investigation requires a management system based on a comprehensive plan, checklists, and a method and flow
charts to track the progress of the investigation. In effect, a major investigation is a project that must managed. This
section of the manual presents one such project management system, called the “Investigation Management System.”
This system divides the investigation activities into functional events. Each event is humbered with a corresponding
descriptive phrase. The list of Investigations Management System events is contained in Appendix 2 to this manual.

4.7.2 To assist in the management of the investigation and the monitoring of the workload, each event should be
assigned to a group within the investigation team. These assignments should be documented. An example Investigation
Event Task-Assignment Chart is contained in Appendix 3 to this manual.

4.7.3 The Investigation Management System flow chart, which consists of a set of events, should be completed
sequentially in the course of an investigation. The flow chart allows the investigators to ensure that the essential
sequence of events is followed, and it provides an up-to-date picture of what has been completed to date. An example of
the Investigations Management System — Event Flow Chart is contained in Appendix 4 to this manual.

4.7.4 A checklist is provided for each Investigation Management System event. The checklists may differ
somewhat from one State to another due to local conditions and procedures. The checklists should be reviewed to
ensure that the tasks are appropriate to the organizing and conducting of accident investigations and are in line with the
procedures of the State. The breakdown of activities and tasks into checklists allows the Investigator-in-charge to
indicate clearly what is to be accomplished by the investigators and by the groups during an investigation.
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475 Use of the task-assignment flow chart, the event flow chart, and checklists also allows the Investigator-in-
charge to provide direction and guidance to persons who are participating in an investigation for the first time and who
may require specific advice. The checklists, aside from being part of the Investigation Management System, provide
some order in what is sometimes a confusing situation. The Investigations Management System Event Checklist is
contained in Appendix 5 to this manual.

4.7.6 The investigation team members should be familiar with the Investigation Management System. The group
chairpersons must be knowledgeable about this system and the tasks that their groups will be required to carry out.
Group chairpersons should be well aware that the tasks listed for each event may not be complete and that particular
circumstances may require additional tasks. When using the checklists, investigators should note the completion date for
each task, any further action that is required, and any significant issues associated with a particular task Regardless of
how much planning goes into the provision of this type of checklist, there will be cases in which the outlined tasks have
to be adapted to the special circumstances of the investigation.

4.7.7 The event flow chart and the checklists provide tools for the group chairpersons to organize the work of
their groups. The flow chart also provides the Investigator-in-charge with a tool to monitor progress. At the daily progress
meetings, the investigators should report the particular tasks in their checklists that have been completed since their last
report, and the Investigator-in-charge should note the progress on the event flow chart. Another advantage of using this
chart is the ease with which progress of the investigation can be reported to the headquarters office from the
investigation site.

4.7.8 The Investigation Management System is one of the tools that an investigator should be called upon to use.
The effectiveness of the Investigation Management System is directly related to the adherence to the flow chart and the
checklists. An investigator likely to be appointed Investigator-in-charge or group chairperson in a major investigation
should be familiar with this system prior to attempting to use it in the field.

4.8 MAJOR ACCIDENT INVESTIGATION GUIDE (MAIG)

48.1 In order to discharge his duties effectively, it is essential that the Investigator-in-charge of a major accident
investigation have appropriate directing principles for the conduct of the investigation. The Major Accident Investigation
Guide, Appendix 6 to this manual, complements the Investigation Management System and provides the Investigator-in-
charge, group chairpersons and other investigation team members with basic major investigation guidelines. These
guidelines are not exhaustive. The Investigator-in-charge and members of the team are expected to exercise common
sense and initiative, dependent on the circumstances of the accident.

48.2 The Major Accident Investigation Guide has proven to be an excellent method of conducting a thorough
investigation of a major accident. It may prove to be impractical, however, to approach each investigation with a full
investigation team; consequently, some investigation groups may be combined or eliminated altogether. The final
determination of the team composition rests with the Investigator-in-charge. All personnel assigned to an investigation
should remain responsible to the Investigator-in-charge until released by him.

4.8.3 One of the pitfalls of major accident investigations is the potential for the breakdown of effective
communications between the various groups. This guide is aimed at eliminating that possibility.
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Chapter 5

SMALLER INVESTIGATIONS OF INCIDENTS
AND ACCIDENTS

5.1 GENERAL

5.11 The investigation of incidents and non-major accidents may be conducted by one investigator, sometimes
assisted by one or a few other investigators. In such situations, the Investigator-in-charge will have the responsibility for
the organization, conduct and reporting of the investigation, and will also be active in the investigation work appropriate
to his expertise and background. If, for example, the Investigator-in-charge has a pilot background, then another team
member could have different technical expertise and background. Depending on the circumstances of the occurrence,
other subject-matter experts (such as air traffic services, aircraft performance, recorders, and human factors) could be
assigned to the investigation team. Appendix 1 contains sample organization charts for smaller investigation teams.

5.1.2 Smaller investigations will vary from occurrence to occurrence. For example, the investigation could be a
field investigation for which some or all of the investigators would deploy to the occurrence site, the location of the
aircraft, the airline’s offices, and/or the air traffic facility; or, it could be an office investigation where all or most of the
investigation is conducted from the investigation authority’s offices.

5.1.3 Where a non-major accident occurs on an airfield, there will likely be significant pressure to remove the
wreckage so that normal operations can resume. In the same vein, for incidents that occur in flight or on the airport
manoeuvring area, there might be significant pressure to move the aircraft and to return it to normal operations. In both
these situations, the primary concern for the investigation should be the potential for loss of evidence. In this regard, the
investigator may have to put a priority on properly documenting the wreckage site and/or the aircraft prior to its removal.

5.14 For incidents wherein there has been little or no damage, there will likely be significant pressure to return
the aircraft to normal operations. Removing a recorder may delay the dispatch of an otherwise serviceable aircraft. In
this regard, the investigator may have to put a priority on: first, ensuring that flight recordings are protected properly;
second, determining if the recordings are required for the investigations; third, downloading the recordings; and fourth,
releasing the aircraft for operations. (See section 5.3 for additional guidance on downloading recordings.)

5.15 For incidents and non-major accidents, it may be difficult to get on-site support from all entities having an
interest in the investigation, such as from foreign States, airlines and aircraft and component manufacturers. As a result,
extra effort will have to be taken to ensure good communications between the authority’s investigators and these other
entities throughout the investigation.

5.2 RESPONDING TO A NOTIFICATION

5.21 Although immediate notification of accidents and incidents to the accident investigation authority is
essential, the uncertainty regarding the circumstances of incidents and non-major accidents, and a perception that such
occurrences may be low-risk events, frequently lead to delayed and incomplete notifications. Such time delays usually
lead to the loss of perishable evidence. (Section 1.5 of this manual provides a list of the factors that should be
considered by the Investigator-in-charge when responding to notifications.)
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5.2.2 The following are important considerations associated with incidents and non-major accidents :

a) Immediately contact the reporting source to ensure that all the required information has been
provided, to determine who and what organizations may have been involved in the occurrence, to
determine who else has been informed of the occurrence, and to determine what actions have already
been taken in response to the occurrence.

b) Notify national and local authorities, air traffic services, and other organizations who may be involved
in or who have an interest in the occurrence regarding:

— the type of investigation that will be conducted;

— the requirement to secure the occurrence site, aircraft, wreckage, and other involved equipment
to ensure their preservation, and the requirement to preserve and to photograph any evidence of
a transitory nature;

— the requirement to secure all documentation and recordings associated with the occurrence; and

— the urgency to obtain the names and contact information of all those who may have been involved
in the occurrence flight and of all eyewitnesses.

5.3 SECURING DOCUMENTATION

531 From the early stage in the investigation, it is important to secure the operational and maintenance
documents of the occurrence aircraft, as well as all other documents relevant to the occurrence. What documents will be
required for the investigation also depends on the nature of the occurrence. The Investigator-in-charge should decide, as
soon as possible, what documents need to be obtained. He should contact the relevant organizations to collect the
documents.

5.3.2 The operator, maintenance facility, air traffic services and airport service providers, the civil aviation
authority, and meteorological services are examples of organizations that should be contacted as soon as possible to
collect and secure documents necessary for the investigation. Typically the Investigator-in-charge or a person delegated
by him should contact the applicable organizations preferably by telephone, by e-mail or any other suitable means, to
request that required documents and recordings be secured. For more guidance as to the typical documentation to
collect, refer to the applicable sections of the Investigations Management System Event Checklist and the Major
Accident Investigation Guide. Both documents are appendices to this manual.

5.3.3 Flight recorders are an important source of factual information for investigations; consequently, recorder
data should be recovered as a matter of course when the decision is made to investigate. An aircraft involved in an
incident (and its flight recorders) may have moved a considerable distance from where the occurrence took place. Some
operators have the equipment to copy the flight data recorder (FDR) and cockpit voice recorder (CVR) recordings
without removing the unit from the aircraft.

5.34 Before demanding that a FDR or CVR be removed from an aircraft, the following should be carefully
considered:

a) Isthe recorded data vital to or useful to the investigation?
b) Can the data be obtained from other sources?

c) Can a suitable copy of the data be made without the recorder being removed from the aircraft?
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d) If a copy of the recordings cannot be made at the location of the aircraft, what is the length of time that
the aircraft can operate before the desired data is overwritten?

Note.— Removing CVRs for incidents: ICAO Annex 6 states that “Flight recorders shall not be switched off
during flight time”. In addition, the aircraft minimum equipment list normally does not allow an aircraft to be flown with a
“purposely” removed or disabled flight recorder. The investigation authority might be taking an unacceptable risk if the

CVR is pulled and the operator continues to fly without a replacement installed since, if the aircraft subsequently
sustains another occurrence, there would be no CVR recording.

5.4 FIELD PHASE OF THE INVESTIGATION

54.1 When arriving at the site of the occurrence, investigators should meet leaders of firefighting and rescue
teams, police, and other officials to determine the accident site situation, who has control, what has been done, and
what has not been done. Before taking control of the site, the investigator should assess the circumstances of the
occurrence, the geography and condition and boundaries of the site, the hazards that exist, and the requirements for
ensuring the security and safety of the site. When ready to take control of the site, the investigator should establish site
boundaries, security, and access control procedures. For non-major accidents, it would be prudent to use local police
authorities for securing the accident site. This would relieve the investigators from this task and allow them to
concentrate on other investigation matters.

5.4.2 The detailed on-site examination requires an orderly approach both to the examination and the recording
of the information. The following is a partial list of actions required at the occurrence site:

a) locate the flight recorders;

b) initiate photo and video recording, in particular of perishable and important parts;

c) collect perishable evidence and flight recorders;

d) mark and photograph components in their original places;

e) construct a wreckage distribution plot;

f)  locate major components and initiate searches for missing components;

g) assess general failure patterns (wings, fuselage and empennage);

h) document the initial ground impact and the subsequent path of the aircraft.

5.4.3 The Investigator-in-charge should also consider the following activities:

a) initiating an event flow chart to track the progress of the investigation. To assist in this regard,
investigators should use, and adapt as necessary, the Investigations Management System Event Flow
Chart located in Appendix 4 of this manual.

b) interviewing aircraft crew members;

c) interviewing eyewitnesses, including local authorities and first responders;

d) conducting preliminary examinations of systems, structures, engine(s), and propeller(s);
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e) sending flight recorders to a readout facility, and conducting an immediate initial assessment of the
recordings; and

f)  sending aircraft parts and components for laboratory testing and analysis.

5.4.4 Prior to leaving the occurrence site, the Investigator-in-charge should ensure that:
a) all required wreckage of interest has been removed from the site and is secured elsewhere;
b) all wreckage not required for the investigation has been returned to the rightful owners; and

c) responsibility for the accident site has been passed to the appropriate local authority or the owner of
the aircraft.

545 To avoid leaving the accident/incident site with information undetected or unrecorded, the Investigator-in-
charge should consider referring to the applicable sections of the Investigations Management System Event Checklist
and the Major Accident Investigation Guide — both documents are appendices to this manual.

5.5 POST-FIELD PHASE OF THE INVESTIGATION

55.1 Subsequent to the field phase, significant investigation work remains, and the Investigator-in-charge must
work diligently to maintain and manage the progress of the investigation. In general, the post-field phase involves the
continued collection and validation of evidence; the examination of all pertinent personnel, company, aircraft, facility,
government and other records; the examination of selected wreckage in the laboratory; the testing of selected
components and systems; the reading and analysis of recordings; the conduct of further interviews; the determination of
the sequence of events; the analysis of all investigation information; and completion of technical and group reports, if
any. The post-field phase can take many months, depending on the size and complexity of the investigation.

5.5.2 To ensure that all pertinent information is considered, the Investigator-in-charge should refer to the
applicable sections of the Investigations Management System Event Checklist and the Major Accident Investigation
Guide, and should maintain an Investigations Management System Event Flow Chart. All these documents are
appendices to this manual.

5.6 INVESTIGATION REPORTING

Reporting — General

5.6.1 Timely and effective release of investigation information, including preliminary and other reports, interim
statements, final reports and safety recommendations, is important to ensure that those involved and/or implicated in the
occurrence are kept informed of the progress of the investigation and of the safety deficiencies uncovered.

Safety recommendations

5.6.2 Annex 13 requires that at any stage of the investigation of an accident, the accident investigation authority
of the State conducting the investigation shall recommend to the appropriate authorities, including those in other States,
any preventive action to be taken promptly to enhance aviation safety. Consequently, safety recommendations can be
made any time during the investigation or be made in the safety recommendations part of the Final Report.
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5.6.3 Safety recommendations should describe the safety problems and provide justification for the
recommended safety actions. A safety recommendation should identify what actions to take, but leave scope for the
authorities responsible for the matters in question to determine how to accomplish the objective of the recommendation.
(More information on safety recommendations is contained in Part IV — Reporting of the Manual of Aircraft Accident and
Incident Investigation.)

5.6.4 The safety recommendations made during the investigation as well as the preventive actions taken in
response to these recommendations should be presented in the safety recommendations part of the Final Report.
Publishing the preventive actions taken has significant value for accident prevention for other authorities involved in
similar operations.

Final Reports

5.6.5 The Final Report of an investigation, including its recommendations, is the catalyst for preventing further
occurrences. Therefore, the Final Report must establish in detail what happened, how it happened and why it happened.
For reporting on small investigations, many States have created abbreviated report formats that only contain the history
of flight, information on the deficiencies discovered by the investigation, analysis of the factors contributing to the
occurrence, and findings related to the deficiencies. The findings and the causes/contributing factors of Final Reports
should usually lead to safety recommendations so that appropriate preventive actions can be implemented.

5.6.7 Some States have created report forms that contain narrative sections, wherein the sequence of events is
described; point-form sections, wherein free text can be entered; and, check-off boxes for certain parameters that will
facilitate data storage and extraction for statistical programmes. A well-designed form could serve as an investigation
checklist and/or as the investigation Final Report.
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Appendix 1

SAMPLE INVESTIGATION ORGANIZATION CHARTS

Depending on the circumstances of the occurrence, it may be appropriate to establish the Flight Recorders Group as a
technical group under the Airworthiness Group Chairman.

Investigator-in-charge

Deputy
Investigator-in-charge
Operations Group Maintenance and Records Group
Medical/Human Factors Group Systems Group

Witness Group Structures Group
Flight Recorders Group Powerplants Group
Meteorology Group Site Survey Group
ATS & Airports Group Survivability Group
Cabin Safety Group Photo/Video Group

Figure Al-1. Major Accident Investigation Team Organization — A
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Investigator-in-charge

] Airworthiness Group ] Operations Group | Medical/Human Factors Group
Chairman Chairman Chairman

— Maintenance & Records — Flight Operations | Pathology

— Structures — ATS & Airports - Psychology

— Powerplants — Meteorology — Survival Factors
]

— Systems — Witnesses ]
— Crashworthiness

— Site Survey — Flight Recorders )
— Cabin Safety
— Fire & Rescue

Figure A1-2. Major Investigation Team Organization — B

Investigator-in-charge

Operations Group Technical Group

Witnesses
Meteorology
Human Factors

Maintenance and Records
Flight Recorders

Flight Operations + Systems
ATS/Airports + Powerplants
Cabin Operations + Structures

e o o o o o

Figure A1-3. Smaller Investigation Team Organization — A
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Investigator-in-charge

Airworthiness Flight Operations Cabin Operations
« Systems « Flight Operations + Cabin Safety
« Powerplants « ATS/Airports * Witnesses
« Structures « Witnesses * Crashworthiness
« Maintenance and « Meteorology * Evacuation
Records « Flight Records * Passenger Safety
+ Human Factors and Recovery
* Fire and Rescue
Figure A1-4. Smaller Investigation Team Organization — B
Investigator-in-charge
Operations Group ATS/Airports
¢ Flight Operations « Air Traffic Control
+ Cabin Operations + Airports
* Witnesses + Witnesses
* Meteorology + ATS Systems
* Flight Records + Safety Management
* Human Factors System
¢ Aircraft Systems + Equipment Maintenance
and Records

Figure A1-5. Smaller Investigation Team Organization — C
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Appendix 2

INVESTIGATION MANAGEMENT SYSTEM EVENTS

1. Initial response

2. Initial actions at the site

3. Secure flight operations documents

4.  Human remains recovery

5.  Eyewitness interviews

6.  Flight recorder recovery

7.  Secure weather documents

8.  Secure air traffic services and airport documents
9.  Search and rescue operations

10. Secure pertinent cabin documents

11. Secure maintenance documents

12. Examination of systems

13. Examination of structures

14. Examination of engine(s) and propeller(s)
15. Initial survey of the accident site

16. Site photography (Phase 1)

17. Review of operations documents

18. Crew member medical examinations
19. Plot flight path

20. Read-out of flight recorders

21. Review of weather documents

22. Review air traffic services and airport documents
23. Evacuation operations

24. Review pertinent cabin documents

25. Review of maintenance documents
26. Examination and testing (Systems)

27. Fire and explosion

28. Examination and testing (Powerplants)
29. Wreckage distribution plotting

30. Site photography (Phase 2)

31. Flight crew members interviews

32. Victim identification

33. Interviews of next of kin

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
590.
60.
61.
62.
63.
64.
65.
66.

Analysis of flight recorders data

Interviews (Meteorology)

Interviews (Air Traffic Services and Airport)
Rescue operations

Cabin condition

Interviews (Maintenance and Records)
Interviews (Systems)

Crashworthiness

Aircraft performance

Autopsies

Re-interviews (Eyewitnesses)

Navigation aids and airport status

Firefighting operations

Interviews (Cabin crew and passengers)
Maintenance management

Wreckage reconstruction

Analysis and report of Operations Group
Analysis and report of Medical/Human Factors Group
Analysis and report of Witness Group
Analysis and report of Flight Recorders Group
Analysis and report of Meteorology Group
Analysis and report of ATS and Airport Group
Analysis and report of Survivability Group
Analysis and report of Cabin Safety Group
Analysis and report of Maintenance and Records Group
Analysis and report of Systems Group
Analysis and report of Structures Group
Analysis and report of Powerplants Group
Analysis and report of Site Survey Group
Analysis and report of Photo/Video Group
Operations analysis and findings

Technical analysis and findings

Report of the Investigator-in-charge
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INVESTIGATION EVENT TASK-ASSIGNMENT CHART

Appendix 3

Investigation Group

Assigned Events

Administration Support

Head Office Coordinator

Media Coordinator

Site Safety

Investigator-in-charge

Deputy Investigator-in-charge

Operations

Aircraft Performance

Human Factors

Medical and Pathology

Witness

Flight Recorders

Meteorology

Air Traffic Services

Airports

Survivability

Cabin Safety

Maintenance and Aircraft Records

Systems

Structures

Crashworthiness

Powerplants

Site Survey

Photo/Video

(Example of a blank chart — Modifications may be necessary).

Full document details: ICAO 9756 VOL Il 2012

A3-1

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/icao-9756-vol-ii-2012
http://www.avadocuments.com/doc/icao-9756-vol-ii-2012

A3-2 Manual of Aircraft Accident and Incident Investigation

Investigation Group Assigned Events
Administration Support
Head Office Coordinator
Media Coordinator
Site Safety 2
Investigator-in-charge 1 2 64 65 66
Deputy Investigator-in-charge 64 65 66
Operations 3 17 31 50 64
Aircraft Performance 42 64
Human Factors 4 18 32 43 51 64
Medical and Pathology 64
Witness 5 19 | 33 | 44 | 52 64
Flight Recorders 6 20 34 53 64
Meteorology 7 21 35 54 64
Air Traffic Services 8 22 36 45 55 64
Airports 64
Survivability 9 23 37 46 56 65
Cabin Safety 10 24 38 a7 57 64
Maintenance and Aircraft Records 11 25 39 48 58 65
Systems 12 26 40 59 65
Structures 13 27 49 60 65
Crashworthiness 41 65
Powerplants 14 28 61 65
Site Survey 15 29 62 65
Photo/Video 16 30 63 65
(Example of a filled-in chart — Modifications may be necessary)
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Appendix 4

INVESTIGATION MANAGEMENT SYSTEM —
EVENT FLOW CHART
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Figure A4-1. Investigation Management System — Event Flow Chart
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Appendix 5

INVESTIGATIONS MANAGEMENT SYSTEM —

EVENT CHECKLIST

Page
N | 11T L (=2 o o] T SRR A5-3
2. Initial actions at the site A5-3
3. Secure flight operations documents A5-3
4.  Human remains recovery............... A5-4
5.  Eyewitness interviews.................... A5-4
6.  Flight recorder recovery............c........ A5-5
7.  Secure weather documents A5-5
8.  Secure air traffic services and airport dOCUMENTS ...........ooiii i e A5-5
9. Search and reSCUE OPEIALIONS ... ... ..e ittt e e e ettt e e e e e sttt e e e e e e e s saebeeeaaa e e e e nsbeeeeeaeeaaaseeeaeeesaannnnees A5-6
10. Secure pertinent Cabin OCUMENTS .......ciiiiuiiiiiie et e et e e e e e e et ee e e e e e e e e aabeeeeeaaeeaaaneeaeeeaanenees A5-6
11. Secure MaiNteNaANCE QOCUMENES ........veveiireieeiiieieerree e e e e et e e e e st e e s st e e s e e e s s e e e s asnn e e nnreeesnneees A5-7
12, EXamINation OFf SYSIEIMS ... .ooii ittt e ettt e e e e e e ettt e e e e e e e e nnete e e e e aanntbeeeeaeeeeanneeees A5-8
13, EXamination Of SITUCTUIES ......oiiiiiiiiiiiie ettt e e e e e s e e e nneees A5-9
14. Examination of engine(s) and Propeller(S) ........euu it A5-9
15. Initial Survey Of the @CCIABNT SILE .........iiiiiiiiiieie ettt e e e ettt e e e e e e s et be e e e e e e annebeeeeaeeeeanneneeas A5-10
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Appendix 5 A5-3

EVENT 1. Initial response
1. Gather as much accident-related information as practicable from the reporting source and relevant authorities;

2. Contact the local police or other authority responsible for site security to determine what actions have been
taken and convey the intentions and requirements of the accident investigation authority, in particular the
safeguarding of recorders and other perishable investigation evidence;

3. As appropriate, advise the coroner, the attorney-general or the police of the requirements of the investigation
authority regarding the recovery and handling of the human remains, in particular the safeguarding of
perishable investigation evidence;

4. Determine from the air operator if hazardous material, such as chemicals, explosives, biological and radioactive
materials, were carried on the aircraft;

5. Determine the composition of the investigation team, taking into account pre-assignments, such as a go-team;

6. Make arrangements for travel, accommodation, and facilities required for meetings, briefings, and other
investigation activities; and

7. Complete and dispatch the notification to other States involved and to ICAO as per Chapter 4 of Annex 13, and
Part 1, Chapter 4 of this manual.

EVENT 2. Initial actions at the site
Event 1 refers.
1. Review the guarding arrangements and adjust the limits of the site as required;
2. Arrange for guarding of the site for the time period envisaged for the field investigation;
3. Obtain a briefing from the local authorities on actions taken at the site; and

4. Make a preliminary survey of the site with the investigation team.

EVENT 3. Secure flight operations documents

1. Obtain and secure the following documents, as appropriate:

a) From the operator/company:
—  Air Operator Certificate;
—  Air Operator Operations Manual;
—  Flight Manual (FM);
—  Flight crew and cabin crew members’ training records;
— Aircraft Operating Manual (including Standard Operating Procedures);
—  Copy of current cockpit checklists (normal, abnormal and emergencies);
— Pilot log books;
—  Pilot’s flight log;
— Pilot flying schedule for the last six months;
— Aircraft Journey Log Book;
—  Minimum Equipment List (MEL);
—  Air Operator dispatch logs;
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Daily dispatch logs, including the week prior to and the day of the accident;

Mass and balance and centre-of-gravity calculations for the accident flight and previous flight;
Passenger and freight manifests;

Air Operator schedules and aircraft schedules;

Air Operator Route Manual,

National and international agreements associated with the transfer of some or all of the State of
Registry’s responsibilities (if applicable);

Refuelling documentation; and

Record of pertinent communications.

b) From the pertinent civil aviation authority:

Flight crew personnel licensing file;

Copy of approved Flight Manual (FM);

Copy of approved Minimum Equipment List (MEL);

Copy of company Master Minimum Equipment List (MMEL);

Files on chief pilot, chief inspector, cabin crew, chief flight engineer and chief of maintenance;
Copy of in-flight inspections covering the last six months;

Documentation in support of applications for the Air Operator Certificate;

Copy of any civil aviation authority Policy Letters applicable to the company;

National and international agreements associated with the transfer of some or all of the State of
Registry’s responsibilities (if applicable);

Copy of the last company audit by the civil aviation (regulatory) authority; and

Air operator files.

EVENT 4. Human remains recovery

1. Identify and assign personnel for human remains recovery and preservation, in part and such as pathologists,
and dentists; (This is normally the tasks of the appointed police official, coroner or pathologist.)

2. Determine and obtain material resources for human remains recovery and preservation, in part and such as
vehicles and morgue facilities; (This is normally the task of the appointed police official, coroner or pathologist.)

3. During the recovery, photograph the remains and record their location; and

4. Prepare a plot of the locations of the human remains.

EVENT 5. Eyewitness interviews

1. Search for eyewitnesses;

2. Interview eyewitnesses, at their location of observation, if feasible;

3. Obtain photographs and videos taken by witnesses, and those recorded by security or operations monitoring
devices; and

4. Develop an initial plot of the aircraft flight path.
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