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7-2 Manual on the Investigation of Cabin Safety Aspects in Accidents and Incidents

h) medical and pathological information (such as injuries and survivability);
i) aerodrome information; and
j)  crash site information.

71.5 Detailed guidance on each of these points is presented in Sections 7.2 to 7.11.

7.2 AIRCRAFT CONFIGURATION
This section should include a description of:
a) the number of passenger seats fitted in the cabin, per class of service (e.g. first, business, economy);
b) the number of cabin crew seats fitted in the cabin;
c) the number of flight crew seats and observer seats fitted on the flight deck; and
d) the number and types of emergency exits.

Note.— A diagram representation is a useful way to present the aircraft configuration in the report, as
illustrated in Figure 7-1.
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Figure 7-1. Example of an aircraft configuration diagram (Source: NTSB)

7.3 CABIN CREW INFORMATION AND TRAINING
This section should include a description of:

a) training of cabin crew members involved in the occurrence (this may be presented in tabular form, as
illustrated in Table 7-1)

b) any additional relevant training of cabin crew members involved in the occurrence (e.g. in-charge cabin
crew member, cabin crew instructor or evaluator);

c) the operator’s approved cabin crew training programme content (initial, recurrent, aircraft type and
differences training, or other relevant training);

d) relevant portions from the operator’'s operations manual, cabin crew operations manual (refer to
Figure 7-2), or other relevant manuals; and

e) cabin crew interviews and statements (refer to Appendix B to Chapter 5).
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Table 7-1. Example of cabin crew members training data tabulation

Position on board Initial training completion Last recurrent training
1L (I/C) 15/04/1998 25/03/2020
1-R 20/05/2005 25/05/2020
2-L 10/04/2003 01/08/2020
2-R 15/06/2012 01/06/2020
3-L 11/10/2007 23/08/2020
3-R 18/03/2016 02/03/2020
4-L 08/03/2018 01/03/2020
4-R 01/06/2019 03/06/2020

1. Rejected Take-off

A rejected take-off is any take-off that is stopped on the runway after the take-off roll has commenced. When a take-
off has been rejected, and there is no apparent life threatening danger evident, the cabin crew must wait for the
captain’s announcement over the PA system or interphone call. The I/C follows the captain’s order and manages the
cabin.

2. Captain announcement

Situation Command

“Crew and passengers, remain seated.”

Evacuation not needed After the flight crew announcement, cabin crew shall notify passengers the
emergency situation ended, attempt to keep passengers calm, and
discuss procedures with the captain.

“Attention, crew at stations.”

Immediate evacuation
anticipated After the flight crew announcement, cabin crew shall stand by and be
ready for the evacuation.

“Evacuate, evacuate!”

Announcement for evacuation . .
After the flight crew announcement, cabin crew shall carry out the

evacuation according to the standard operating procedures.

Figure 7-2. Example of a relevant portion from the operator’s cabin crew operations manual
(for an evacuation)
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7.4 SUMMARY OF THE OCCURRENCE

The summary of the occurrence is a factual description of the events leading up to, and immediately following, the accident.
It may include testimonials from the operating cabin crew members, passengers and other witnesses, and a description
of their perception of the events. It is important that text be written in a factual manner. The Cl should not include opinions
or potential conclusions regarding the occurrence or any other aspects related to the accident (such as assessment of the
adequacy of procedures, training, or crew actions). Figure 7-3 presents an example of text summarizing the moments
leading up to an accident on landing.

“The cabin crew described a normal flight until the final approach for landing. They reported securing
the cabin for landing and at least two cabin crew members checked the economy class cabin. Several
cabin crew members reported a sensation that the aircraft was descending too quickly. The cabin crew
member stationed at door 1-L was able to see out a window and felt the aircraft was going to collide
with the water and yelled for passengers to brace for impact. Some of the cabin crew members reported
that the aircraft pitched up prior to impact. The cabin crew generally described the first impact as similar
to a hard landing. One cabin crew member reported a crushing sensation after the first impact.”

Figure 7-3. Example of a summary

7.5 PASSENGER INFORMATION

This section should include a description of the total number of passengers on board the aircraft, including lap-held infants,
and special category passengers, if applicable. If the Cl conducted passenger interviews, interview summaries may be
included as an attachment to the report. Passenger actions, behaviours or responses (human performance) should be
captured in this section; such as, asking the passengers about their understanding of any instructions they received before,
during or after the occurrence. If available, their evacuation route, including any difficulties encountered, should be
documented. Appendix B to Chapter 5 provides an extensive list of questions that the Cl can use during a passenger
interview. This information will ensure a better understanding of the human performance aspect of occupants.

7.6 ON-SCENE DOCUMENTATION

7.6.1 The on-scene documentation section of the survival factors group report should address the condition of
relevant aircraft systems, safety and emergency equipment, and the cabin in general after the occurrence.

7.6.2 This section should include a summary of data collected as part of the cabin documentation portion of the
investigation, as presented in Chapter 5, including the presence, condition (failed or damaged, serviceable and/or worked
normally) and part/serial number of any systems, equipment, or furnishings, as applicable. The following points should be
covered:

a) exits and assisting evacuation means;

b) safety and emergency equipment;

c) cabin crew seats;

d) flight crew seats;
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e) passenger seats;

f) galleys and lavatories (any other areas such as crew rest areas, if applicable);
g) overhead bins;

h) passenger service units; and

i) aircraft exterior.

7.6.3 Exits and assisting evacuation means

Detailed exit and slide data may be presented in tabular form, as presented in Chapter 5, Section 5.5. Information may
also be presented as simple text, as illustrated in Table 7-2. The Cl should use the documentation details, as noted in
Appendix C to Chapter 5, as a guideline to record the presence, condition (failed or damaged, serviceable and/or worked
normally), and part/serial number of exits and assisting evacuation means.

Table 7-2. Example of slide data tabulation

Door 1-L slide/raft
+  Type A with dual lane slide
*  Part number: XXXXXX-000
»  Serial number: 0000
»  Date of manufacture: 01/01
“Mod per XXX SB XXX-XX-XX"

7.6.4 Safety and emergency equipment

This section should include a description of the safety and emergency equipment on board the occurrence aircraft,
including the designated stowage location. The Cl should use the documentation details, as noted in Appendix C to
Chapter 5, as a guideline to record the presence, condition (failed or damaged, serviceable and/or worked normally) and
part/serial number of the equipment, as well as information on any tests performed on the equipment. The objective is to
evaluate the type of equipment that was available and/or used during the event; and to assess if it was useful or a
hindrance in managing the evacuation or increasing the survivability of occupants (refer to example in Table 7-3).

Table 7-3. Example of equipment data tabulation

1L Forward storage
*  [name of manufacturer] portable ELT (P/N 0000000-0) Exp. 01/01/20XX
*  124-minute portable oxygen bottle (2) (P/N 0000000) (unused but found outside aircraft)
*  [name of manufacturer] megaphones (2) (P/N X00XX)
«  First aid kit (P/N 0000)
*  [name of manufacturer] water fire extinguisher (P/N 000000, S/N 00000) Exp. 01/01/20XX

2L Storage
«  All contents destroyed by fire

Note.— A diagram representation is a useful way to present the designated stowage location of safety and
emergency equipment on board the accident aircraft in the report, as illustrated in Figure 7-4.
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Figure 7-4. Example of safety and emergency equipment location diagram (Source: NTSB)

7.6.5 Cabin crew, flight crew and passenger seats

7.6.5.1 Aircraft seats are designed to protect the occupant’s body and limit injuries from crash loads that can be
generated during a crash sequence, ultimately allowing the occupant to egress the aircraft. Documentation of seat
conditions, whether effective or failed/damaged, if applicable, is important as seats can have a major effect on the survival
of occupants (including injuries sustained) and can affect their ability to evacuate the aircraft.

7.6.5.2 The section addressing seats should include a description of the condition of the different seats, including
any unique configurations such as herringbone layout, cabin suites, or other unique design features (for example, shoulder
straps or inflatable restraint systems). This may be done by individual seat, rows of seats, or portions of the cabin,
depending on the situation (such as, if a portion of the cabin was consumed by fire). Other items for possible documentation
include: seat and restraint mechanism failure; seat track attachment issues; deformation of the seat structure; location of
upset/damaged seats; seat belts (frayed or damaged); tray tables (deployed or not deployed by seat number).

7.6.5.3 Seat data may be presented in tabular form, as presented in Table 7-4 or as simple text, for each of the
different models of cabin crew, flight crew and passenger seats.

Table 7-4. Example of cabin crew and passenger seat data tabulation

1-R Forward-facing CC seat [name of manufacturer]
P/N XXX-000XXLL
S/N 0000-0000

DOM: 01/01/01

Restraint [name of manufacturer] 4-point
P/N XXX-000XXLL

S/N 0000-0000

DOM: 01/01/01

Damage or unique attributes Seat pan broken

“The 5A seat had severe fire damage. The seat structure was consumed by the fire [...].
The 6DG seats had severe fire damage with most the damage to the 6D seat.”
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7.6.6 Galleys and lavatories

Iltems of mass such as galleys and their components (for example, carts/trolleys), lavatories with hinged doors, and
overhead bins (as noted below) are designed to remain in place during a deceleration to avoid injuring occupants or
creating obstructions during an evacuation. Documentation of these interior monuments or components should include
the presence, condition (failed or damaged, serviceable and/or worked normally) and part/serial number of any systems,
equipment, or furnishings, as applicable. The section addressing galleys, lavatories and other areas should include a
description of the condition of the different areas, and may be done by individual galley, lavatory, etc., or by portions of
the cabin, depending on the situation, as presented in Figure 7-5.

“The forward galley at door 1-R had all of the galley bins secured with quarter turns and the two
refrigerator units were secured. The galley cart at position XX-XX had its quarter turns engaged, door
secured, and foot brake locked.”

Figure 7-5. Example of a galley description

7.6.7 Overhead bins

This section should include a description of the overhead bins, including the bin type (opening direction, placarded weight,
any unique features such as internal netting) and the condition found after the occurrence. Documenting the presence and
weight of carry-on baggage found on board is also important. Data may be presented in tabular form, as presented in
Table 7-5. Refer to the appendices in Chapter 5 for additional guidance.

Table 7-5. Example of overhead bin data tabulation

Row Left aisle outboard Left aisle inboard right aisle inboard Right aisle outboard
15 Consumed by fire Consumed by fire Consumed by fire Bin open
(empty)
16 Consumed by fire Consumed by fire Consumed by fire Bin open
(empty)
17 Bin open Bin open Bin open Bin closed
(empty) 1 bag (18 Ibs) (empty) 3 bags (45 Ibs*)

*Combined weight of the 3 bags

7.6.8 Passenger service units

This section should include a description of the condition of passenger service units (PSU), as well as a description of the
presence of their components. This includes the condition of the oxygen mask door, drop-down oxygen masks, and oxygen
generators. Data may be presented in tabular form, as presented in Table 7-6.
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Table 7-6. Example of PSU data tabulation

Passenger service units — Seats ABC
Row 02 door 02 door stowed Missing Oxygen generators
deployed
Activated Not activated
21 X X
22 X X
23 X X
24 X

7.6.9 Aircraft exterior
This section should contain a description of the condition of the aircraft's exterior, as pertinent to survival factors. This

includes holes in the fuselage of the aircraft, their location, shape and size, and the presence or failure of any exterior
emergency lights.

7.7 ADDITIONAL DOCUMENTATION AND TESTING
7.7.1 This section should contain a description of any additional tests or reviews conducted, for example, slide-raft
teardown examinations in evacuations where slides malfunctioned. Such testing is typically conducted by the original

equipment manufacturer and the results are transmitted to the survival factors group.

7.7.2 The proliferation of electronic devices being carried on the aircraft and some exterior area surveillance
systems can offer other forms of documentation either inside, outside or along the path of the flight.

7.8 EMERGENCY RESPONSE
7.8.1 This section should contain a description of any emergency response such as, search and rescue, police,
medical, community/airport disaster, and firefighting. This description should include a timeline of the emergency response
sequence, beginning when the appropriate authorities were notified of the occurrence (how/when the emergency alert
notification was activated) and all subsequent actions taken.
7.8.2 Aspects to be incorporated include, but are not limited to:

a) the time needed to respond to the occurrence, and reasons for delays, if any;

b) the challenges in relation to the aircraft model involved in the occurrence;
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c) communications between aircraft occupants and emergency response personnel; and
d) difficulties encountered (e.g. terrain, strong winds, heavy rain).

7.8.3 Refer to Chapter 5, Appendix C for additional guidance.

7.9 MEDICAL AND PATHOLOGICAL INFORMATION

7.9.1 This section should present a summary of occupants’ injuries, classified by severity, and a description of
how the injuries were sustained. This section should also present the total number of fatalities and the cause of death, if
applicable. Medical and pathological information is typically provided to the survival factors group by the coroner, medical
examiner, or other medical specialist conducting the post-mortem examination, or by a pathologist, preferably one
experienced in accident investigation. Data may be presented in tabular form (refer to Table 7-7) and supported in a
diagram format (refer to Figure 7-6). Data should include injuries to flight crew, cabin crew, passengers, and others, such
as RFF/ground personnel or bystanders.

Table 7-7. Example of occupant injury data tabulation

Injuries Flight crew Cabin crew Passengers Other Total
Fatal 0 0 0 0 0
Serious 0 1 0 0 1
Minor 0 0 19 0 19
None 3 9 138 0 150
Total 3 10 157 0 170
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Figure 7-6. Example of an occupant injury diagram (Source: NTSB)

7.9.2 Several factors can contribute to occupant injuries. This information assists the Cl to establish correlations
between occupants’ injuries and the specifics of the occurrence, and to develop recommendations to improve occupant
survivability. The Cl should consider the following factors when analysing injuries to occupants:

a)

b)

c)

d)

e)

f)

occupant information: e.g. sex; age; physiological factors; activities at the time of the occurrence; and a
detailed description of the specific injuries sustained;

aircraft design, structure and cabin configuration: e.g. cabin dividers;

restraints and brace positions: e.g. restraint type (two-, three- or four-point), whether restraint was
fastened and how tightly, brace position taken, if any;

energy absorption: e.g. aircraft structure and seats, including construction of seat-backs; the presence
of energy absorbing materials (foam, fabric or malleable aluminium) or rigid ones (plastic or metal); and
items such as monitors, tray tables and PED holders;

cabin environment: e.g. overhead bins and restraining devices for their contents; sharp edges on seats,
galley and toilet fixtures; and moveable objects such as trolleys; and

post-occurrence actions: e.g. provision of first-aid by other passengers, cabin crew, ground crew and
rescue services.



Chapter 7. Reports on survival factors 7-11

7.9.3 The accident investigation authority should share pertinent information regarding occupant injuries with all
relevant stakeholders, such as the appropriate State entity (e.g. the civil aviation authority), the equipment manufacturer,
or operator, to recommend focus areas of research or further investigation in order to enhance survivability.

710 AERODROME INFORMATION
This section should contain information regarding the aerodrome where the accident occurred. This includes the layout
(for example, runways, taxiways, location of passenger terminal), its characteristics (such as close proximity to water),
and any special features that may have affected the accident’s outcome in a positive or negative manner (for example,

arresting systems to slow down an aircraft following a runway excursion; proximity of structures at the end of the runway
which damaged the fuselage). Refer to the appendices in Chapter 5 for additional guidance.

7.11 CRASH SITE INFORMATION
If the accident did not occur at an aerodrome, the report should address other pertinent information regarding the crash

site. This includes characteristics of the crash site that affected survivability (e.g. remote areas that make search and
rescue operations difficult).

7.12 FINAL REPORT

7121 Following the completion of the accident investigation, the accident investigation authority must publish a
final report, in accordance with Annex 13 provisions. To address the importance of occupant survivability, all final reports
should contain a condensed version of the survival factors group factual report. The body of a final report must include the
following headings:

a) factual information record;

b) analysis of the relevant facts;

c) conclusions in the form of findings, causes and/or contributing factors; and

d) safety recommendations.

Note.— Detailed guidance on completing each section of the final report is found in the Manual of Aircraft
Accident and Incident Investigation (Doc 9756), Part IV — Reporting.

7.12.2 The final report is derived from all relevant aspects of the accident investigation, including information from
the various groups formed during the investigation. It should include a section on survival aspects, containing the following
subheadings:

a) general information related to accident survivability;

b) occurrence description (e.g. evacuation);

c) specific issues (e.g. passengers taking carry-on baggage in an evacuation);

d) injuries (fatal, serious or minor/none);
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e) cabin damage, including failure of structures;
f)  exits and assisting evacuation means, when applicable;
g) emergency response; and

h) tests and research including results (may be presented separately).

7.13 CONCLUSIONS AND RECOMMENDATIONS

7.13.1 The final report of an accident includes conclusions, and when appropriate, safety recommendations issued
by the State conducting the investigation of the accident (or incident). Conclusions and safety recommendations must not
be used for apportioning blame or liability. Unlike the survival factors group factual report, which only contains factual
information, a survival factors analysis report can be helpful to determine any actual or potential safety deficiencies.

7.13.2 Analysis of documented information

7.13.21 Following the collection of the factual information included in the survival factors group factual report, an
analysis can assist the Cl in determining any actual or potential safety deficiencies to facilitate the development of any
conclusions or recommendations. The analysis should be supported by factual information (that is, free from subjective
comments). Details of the information should be clearly stated in the report. Figure 7-7 presents an example of the process
that the ClI can use when analysing an occurrence in preparation for writing the report.

This analysis will address the following issues:
a) cabin crew evacuation training;
b) evacuation procedures;
c) communication and decision-making; and
d) passenger manifests.

The following are example of the wording of the analysis for one of the issues listed above (passenger
manifests). The first example is vague (undesired) and the second is concise (desired):

“The Investigative Authority is concerned that the internal processes and procedures are
inaccurate.”

Versus

“The Investigative Authority concludes internal processes and procedures for providing an
accurate number of passengers on board, including infants, to emergency responders were
inadequate because they did not include infants in the total passenger count provided to
emergency responders by the crew.”

Figure 7-7. Example of the process for analysing an evacuation
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7.13.2.2 The Cl should anticipate that other stakeholders will scrutinize and will challenge the report’s content during
the investigation process. The following points can assist the Cl in presenting a strong report:

a) revise the report to find any omissions/inaccuracies before other readers do;

b) read the document from the perspective of an uninformed, but interested, reader — are there gaps in
the reasoning, issues not dealt with, or extraneous information; and

c) acknowledge and respond to inconsistent facts or opposing points of view (if there are any).
7.13.2.3 The ClI's analysis should provide the following information, which may be presented in bullet point form:

a) what safety issues can be ruled out based on the CI’'s work on this investigation? This may involve
multiple issues;

b) what safety issues were discovered as a result of the CI's part of the investigation? This may involve
multiple issues;

c) identify specifically why each issue is deemed a safety concern, giving as many details as possible.
The CI should repeat this step for every identified safety issue, as follows:

1) identify the root cause/contributing factors for the issue;

2) provide any other factual support for the issue;

3) propose a conclusion that states why the identified issue is a safety concern;

4) indicate whether preventive actions have been taken or are planned to resolve this issue;

5) state whether any recommendation(s) is/are needed in this area. If not, state why; if so, provide
proposed wording for the recommendation(s), including the agency or organization to which the
recommendation(s) would be addressed.

7.13.3 Conclusions
Conclusions are a list of findings, causes and/or contributing factors established in the investigation. The list of causes
and/or contributing factors should include both immediate and deeper systemic causes and/or contributing factors.

Conclusions should be written as objective, factual statements. They should be free from subjective comments, as
presented in Figure 7-8.

“The dynamics of the impact sequence in this accident were such that occupants were thrown forward
and experienced a significant lateral force to the left, which resulted in serious passenger injuries that
included numerous left-sided rib fractures and one left-sided head injury.” (Source: NTSB)

Figure 7-8. Example of a conclusion
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7.13.4 Safety recommendations
7.13.41 As appropriate, the final report should state any recommendations made for the purpose of accident

prevention and identify safety actions already implemented. These are suggestions or proposals as to the best course of
action to address identified deficiencies. Safety recommendations should be clear, concise and action oriented, as
presented in Figure 7-9.

“Conduct research that examines the injury potential to occupants in accidents with significant lateral
forces, and if the research deems it necessary, implement regulations to mitigate the hazards identified.”
(Source: NTSB)

Figure 7-9. Example of a safety recommendation

7.13.4.2 Safety recommendations may be addressed to one or more of the following entities:

a)
b)
c)
d)

e)

State’s competent authority (e.g. the civil aviation authority);
operator (involved in the occurrence or to operators in general);
equipment manufacturer (airframe, components, etc.);
aerodrome or other service provider; and

other specific stakeholders (e.g. industry group, firefighting, medical services).

71343 A State that receives safety recommendations must inform the proposing State of the preventive action taken
or under consideration, or the reasons why no action will be taken to address the safety recommendations issued by the
accident investigation authority of the State conducting the investigation.

— END —
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