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1)

INTRODUCTION

This Advisory Circular (AC) provides information and guidance. It describes an example of an
acceptable means, but not the only means, of demonstrating compliance with regulatory
requirements. This AC on its own does not set minimum standards or change, create, amend or
approve deviations from regulatory requirements.

Purpose

This document explains the regulatory requirements related to Fatigue Risk Management
Systems (FRMS).

Applicability

This document applies to the holders of Air Operator Certificates in CAR 705, 704, 703 and 702.

Description of Changes

Not applicable.

REFERENCES AND REQUIREMENTS

Reference Documents

Reference materials for use with this AC include but are not limited to:

(@)

(b)

(©)

(d)

()

(f)

(9)
(h)
(i)

0
(k)
()

Part VII, Subparts 0 and 2 of the Canadian Aviation Regulations i Commercial Air

Services;

Advisory Circular (AC) 700-XXX, Issue 01, 2017-MM-DD & Flight Crew Member Fatigue

Management i Prescriptive Requirements;

Advisory Circular (AC) 700-XXX, Issue 01, 2017-MM-DD i Fatigue Risk Management

System Implementation Procedures;

Advisory Circular (AC) SUR-002, Issue 01, 2015-09-15 - Root Cause Analysis and

Corrective Action for TCCA Findings;

Transport Canada Publication, TP 14572, April 2007 T An Introduction to Managing

Fatigue;
Transport Canada Publication, TP 14573, April 2007 i
for Employees;

Transport Canada Publication, TP 14574, April 2007 i

Transport Canada Publication, TP 14575, April 2007 i
Fatigue Risk Management System;

Transport Canada Publication, TP 14576, April 2007 i
Development Guidelines;

Transport Canada Publication, TP 14577, April 2007 i
Transport Canada Publication, TP 14578, April 2007 i

Fatigue Management Strategies

Employee Training Assessment;

Developing and Implementing a

Policies and Procedures

Fatigue Audit Tools;

Tr ai

ner 6s; Handbook

International Standards and Recommended Practices, Operation of Aircraft &
International Commercial Air Transport 8 Aeroplanes (Annex 6, Part | to the Convention

on International Civil Aviation);
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(@)

2.2
1)
()
2.3

1)

(m) International Civil Aviation Organization Doc 9966, Second Edition, 2016 -- Manual for
the Oversight of Fatigue Management Approaches;

(n) International Air Transport Association, International Civil Aviation Organization, and
I nternational Feder at i on -oFfatigue Manadementé&uideifor ot s 6
Airline Operators, Second Edition, 2015;

(0) International Business Aviation Council, International Civil Aviation Organization, and

Flight Safety Foundation -- Fatigue Management Guide for General Aviation Operators of

Large and Turbojet Aeroplanes, First Edition, 2016;

(p) International Civil Aviation Organization Doc 9859, Fourth Edition, 2017 -- Safety

Management Manual;

(o) International Air Transport Association - Fatigue Safety Performance Indicators, Edition

One, 2014-01-15;

)] Australian Government Civil Aviation Safety Authority - Fatigued The Rules Have

Changed, 2016-11-21;

(s) Australian Government Civil Aviation Safety Authority - FERMS Integration, 2016-02-17;

® Australian Government Civil Aviation Safety Authority i Fatigue Risk Register, 2016-11-
21;
(u) Australian Government Civil Aviation Safety Authority i Biomathematical Fatigue Models

Guidance Document, March 2014;
(v) Federal Aviation Administration Advisory Circular (FAA AC) 120-103A, 2013-06-05 i

Fatigue Risk Management Systems for Aviation Safety.

Page numbers cited in the Notes throughout this AC refer to the edition/issue of the applicable

document listed in section 2.1(1).
Cancelled Documents

Not applicable.

By default, it is understood that the publication of a new issue of a document automatically

renders any earlier issues of the same document null and void.

Definitions and Abbreviations

Definitions for use with this document are:

€) Accountable Executive: The individual appointed by the certificate holder to be
responsible for operations or activities authorized under the certificate and accountable
der6s behalf for meet]i

on the certifi

cate hol

(b) Actigraph: A wristwatch-like device containing an accelerometer to detect movement.
Activity counts are recorded per unit time, for example every minute. The patterns of
movement can be analyzed using purpose-built software to estimate when the wearer of
the actiwatch was asleep, and to provide some indication of how restless a sleep period
was (i.e. sleep quality). Actigraphs are designed to record continuously for several weeks
so they are valuable tools for monitoring sleep patterns, for example before, during, and

after a trip or work pattern.

(c) Alertness: The extent to which a person is fully awake and aware and mentally

responsive and perceptive.
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http://www.icao.int/safety/fatiguemanagement/FRMS%20Tools/Doc%209966%20Unedited%202nd%20version.pdf
http://www.icao.int/safety/fatiguemanagement/FRMS%20Tools/Doc%209966%20Unedited%202nd%20version.pdf
http://www.icao.int/safety/fatiguemanagement/FRMS%20Tools/FMG%20for%20Airline%20Operators%202nd%20Ed%20(Final)%20EN.pdf
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https://www.casa.gov.au/files/frmsbooklet2016pdf
https://www.casa.gov.au/file/157231/download?token=Twizp77_
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https://www.casa.gov.au/files/fatiguemodellingpdf
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http://www.faa.gov/about/office_org/headquarters_offices/agc/pol_adjudication/agc200/part117/Part117_AC/media/AC%20120-103A%20Final.pdf
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(d) Audit: An independent and objective process to verify the level of compliance with the
FRMS and associated regulatory requirements, as well as identify areas requiring
corrective or preventative action.

(e) Document: Certificates, manuals, work instructions, uncompleted checklists and any
other papers or equivalent electronic publications that detail the organizationd policies,
processes and procedures, training curricula, etc. that are required to hold a Canadian
Aviation Document (CAD). Documents exclude records.

) Fatigue: A physiological state of reduced mental or physical performance capability
resulting from sleep loss, extended wakefulness, physical activity or any combination
thereof,thatmay i mpair a flight crew member ds abi
perform safety-related duties.

(9) Fatigue data: Fatigue-related facts, observations, measurements, or statistics collected
for analysis to gain knowledge and make decisions. Sources of fatigue data include but
are not limited to: Flight crew sleep, performance, and alertness measurements, fatigue
hazard and event reports and investigation results, safety performance indicator
measurements, audit and review findings.

(h) Fatigue hazard: A work-related source of potential fatigue that could cause a fatigue-
related error and contribute to an aircraft incident or accident.

0] Fatigue information: Fatigue data processed, organized or analyzed so as to make it
useful for fatigue risk management purposes.

()] Fatigue modelling: A method to predict an average level of flight crew member fatigue
for a work schedule, based on scientific understanding of factors contributing to fatigue.

(k) Fatigue risk: The assessed likelihood and severity of the consequence(s) that could
result from a fatigue-related error caused by a fatigue hazard.

() Fatigue Risk Management System: A scientifically-based, data-driven set of integrated
management practices, beliefs and procedures for identifying and managing fatigue and
safety risks. An FRMS allows a systematic and structured approach to implementing
processes to prevent and manage fatigue, and to audit the control processes for
effectiveness and compliance.

(m) Fatigue-related event: An error, contravention, occurrence, incident, or accident related
to an undesired action or inaction by a flight crew member who was probably in a
fatigued state.

(n) Human and Organizational Factors: The relationship between people, their working
environment, and the organizationd6 s syst em(s) .

(0) Inputs: People, products, services, materials, resources, and information used to
produce the required outputs of a process.

(p) Likelihood: A measurement of the chance that a fatigue-related error caused by a
fatigue hazard will occur and result in a specific consequence.

(a) Major incident: A serious occurrence other than an accident, associated with the
operation of an aircraft, which affects or could affect the safety of flight operations.

) Outputs: Products, services, information, and/or materials provided to stakeholders
(internal/external) from a process.

(s) Policy: The set of guiding principles, formulated and enforced by the governing body of
an organization, to direct its actions in pursuit of objectives.
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® Prescriptive requirements: The set of flight and duty time limitations (including flight
time, flight duty period, duty period limitations, and rest period requirements) contained in
Division Il of Part VII of the Canadian Aviation Regulations.

(u) Procedure: A fixed, step-by-step sequence of activities or course of action that must be
followed in the same order to correctly perform a task.

(v) Process: A group of interrelated or interacting activities (with definite start and end
points) that convert inputs into outputs.

(w) Record: The specific details of events that have occurred during the performance of
activities authorized by a CAD. Records include (but are not limited to) hazard registers,
risk assessments, completed checklists, audit findings, training records, and submissions
made under internal fatigue reporting systems.

(x) Regulatory requirements: The Canadian Aviation Regulations and standards.

() Review: An independent and objective process to evaluate the effectiveness of the
FRMS and its performance in achieving safety objectives, as well as identify areas
requiring improvement.

(2) Safety: The condition to which risks associated with aviation activities are managed to
an acceptable level.

(aa) Safety case: A structured argument, supported by evidence, intended to justify that a
variance from the prescriptive requirements is acceptably safe for a specific application in
a specific operating environment.

(bb) Safety culture: The set of enduring values, norms, attitudes and practices regarding
safety issues, shared by employees at every level of an organization. In a positive safety
culture, a shared concern for, commitment to, and accountability for safety is promoted.

(cc) Safety Management System: A documented system for managing risks that integrates
operations and technical processes with the management of financial and human
resources to ensure aviation safety or the safety of the public.

(dd) Safety performance: An or gani zationds safety achievement
performance indicators and targets.

(ee) Safety performance indicator: A data-based parameter used for monitoring and
assessing safety performance.

(ff) Safety performance target: The planned or intended objective for a safety performance
indicator over a given period.

(99) Severity: A measurement of the impact on the air operator of a specific consequence
that could result from a fatigue-related error caused by a fatigue hazard.

(hh) System: A group of inter-dependent processes and people working together to achieve
a defined result. A system comprises policies, processes and procedures.

(i) Unforeseen operational circumstances: An event, such as unforecast adverse
weather, or an equipment malfunction or air traffic delay, that is beyond the control of an
air operator.

an Variance: A permitted variance by means of an exemption from the Canadian Aviation
Regulations as prescribed in CAR 700.20 to 700.73.

(kK) Window of Circadian Low: The period of time between 02:00 and 05:59 at a location
where the flight crew member is acclimatized.

(2) The following abbreviations are used in this document:
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3.0

3.1
1)

(@)

3)

(4)

(a) AE: Accountable Executive

(b) AC: Advisory Circular

(c) BFM: Biomathematical fatigue models

(d) CAD: Canadian Aviation Document

(e) CAR: Canadian Aviation Regulations

{) CASA: Civil Aviation Safety Authority of Australia

(9) CLC: Canada Labour Code

(h) COM: Company Operations Manual

() EASA: European Aviation Safety Agency

()] FAA: Federal Aviation Administration of the United States
(k) FRMS: Fatigue Risk Management System

() ICAO: International Civil Aviation Organization

(m) SARPs: ICAO Standards and Recommended Practices
(n) SMS: Safety Management System

(0) SPI: Safety Performance Indicator

(p) TCCA: Transport Canada Civil Aviation

(@) WOCL: Window of Circadian Low

BACKGROUND
FRMS History
FRMS was introduced into the ICAO Standards and Recommended Practices (SARPSs) in 2009

as an alternate approach to prescriptive requirements for the management of flight crew fatigue.

In 2010, Transport Canada convened a working group to review the new prescriptive
requirements in the SARPs and the fatigue risk management requirements. The working group
provided recommendations in relation to the existing flight, duty and rest requirements in the
CARs and recommended the adoption of FRMS as an alternate form of fatigue management.

In 2016, Transport Canada was given direction to develop and publish new requirements for the
management of flight crew fatigue. Upon publication in Canada Gazette Part Il, the new
requirements come into effect:

€) For CAR 705 operators, after 12 months;
(b) For CAR 704 and 703 operators, after 48 months; and

(c) For CAR 702 operators, FRMS is available immediately. CAR 702 operators are not
subject to the new flight, duty and rest requirements.

CAR 604 operators remain unaffected by the new requirements unless they also operate aircraft
under CAR 705, 704 or 703.

Note: Guidance on complying with the prescriptive flight, duty and rest requirements can be
found in AC 700-XXX (Flight Crew Member Fatigue Management i Prescriptive Requirements).
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3.2

1)

(2)

3.3

1)

A\

Prescriptive Approach

Why FRMS?

Fatigue is a hazard that can contribute to aviation accidents or incidents. Fatigue management
refers to the methods by which air operators and operational personnel address the aviation
safety implications of fatigue. Flight and duty time limitations and rest requirements traditionally
have provided the regulatory basis for managing fatigue. However, they are a one-size-fits-all
approach that does not take into account operational differences. Transport Canada recognizes
that fatigue management is a complex issue and the prescriptive requirements may not be the
optimal solution in all instances or for all operators or all types of operations.

ICAO SARPs Annex 6 Part 1 require member States to establish scientifically-based flight and
duty time limitations. They also provide a framework for States to allow air operators to
implement an FRMS in part or all of their operations as an alternative to the one-size-fits-all
prescriptive requirements, provided that operations under the FRMS do not adversely impact the
levels of fatigue or alertness of flight crew members.

What is fatigue management?

Part VII of the CARs supports two distinct approaches for managing fatigue, shown in Figure 1:

Figure 17 Approaches for Managing Fatigue

Performance-based
Approach

Air operators comply with prescriptive Alr operators implement an FRMS to
requirements that define maximum manage the actual fatigue risk in their
flight and duty periods and minimum
rest periods for flight crew members.

flight operations (rather than the
predicted fatigue risk in general, which ig
the basis of prescriptive requirements).

Air operators may be exempted from
certain prescriptive requirements if a
validated safety case demonstrates that

CAR 705 operators manage their fatigue
risks as part of their SMS processes for
managing other safety risks, although

the variance will not adversely impact th
levels of flight crew member fatigue or
alertness.

data-driven evidence related to fatigue is
not specifically collected unless a fatigue
issue has been identified by the SMS.

(@)

A\ 7 7 7 .

Using an FRMS to manage flight crew fatigue is voluntary. FRMS implementation is mandatory
only when an air operator wishes to benefit from a variance from the prescriptive requirements to
operate a flight.
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3.4 Using an FRMS to manage fatigue

(D) FRMS provides a mechanism for air operators to operate a flight using a variance from
prescriptive requirements if:
(a) All requirements of CAR 700.100 to 700.120 are met; and

(b) A validated safety case supported by fatigue data or science demonstrates that the
variance will not adversely impact the levels of fatigue or alertness of flight crew
members.

Note: Guidance on developing and implementing a safety case can be found in AC 700-XXX
(Fatigue Risk Management System Implementation Procedures).

2) TCCAmayassessanaroper ator s r eagingandBMS. t o begin

4.0 SEVEN THINGS YOU SHOULD KNOW ABOUT FRMS

41 What is an FRMS?

(2) An FRMS is a management system used to:

(a) Identify and minimize acute and chronic sources of work-related fatigue;

(b) Mitigate and manage the potential risks associated with fatigue; and

(c) Monitor effectiveness in preventing fatigue-related errors, incidents and accidents.
(2) The four components of an FRMS are shown in Figure 2:

Figure 27 FRMS Components

~

* CAR
700.105

* CAR
700.104

Fatigue Risk |} Fatigue Risk
Management Management
Plan |§ Process

Fatigue Risk
Management
Promotion
Program

FRMS Quality
Assurance
Program

* CAR
700.107

e CAR
700.108
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4.2 Are SMS and FRMS the same thing?

(1) Many of the elements that comprise an SMS can be used to satisfy the requirements of an
FRMS, such as data collection, corrective measures and self-reporting procedures. However, the
purpose of an FRMS is to identify fatigue hazards and to minimize the safety risks. In order to do
this, specific tools are required such as methods to understand when schedules are fatiguing,
policies that deal uniquely with fatigue-related situations, and training and awareness that
highlights fatigue risks.

(2) Where an air operator chooses to use their SMS to meet these requirements, a table of
concordance is heeded to show where the documentation (policies, procedures and processes)
can be found and how the SMS will be applied to the management of fatigue.

Note: A comparison of SMS and FRMS frameworks can be found in section 9.1 of this AC.
4.3 What are the benefits of an FRMS?

(1) FRMS provides a more flexible operating environment that may enable:

€) Potential variance from a prescriptive requirement if a validated safety case
demonstrates that there is no adverse impact on flight crew member fatigue or alertness;

(b) Increased efficiency by customizing prescriptive requirements to better fit unique
operating environments;

(c) Improved safety through the use of fatigue data from advances in scientific knowledge for
more informed decision-making in managing fatigue;

(d) Other potential benefits which may include:

() A reduction in fatigue related errors, incidents and accidents i which may be
associated with financial costs and/or impactanaroper at or 6s reputati on

(ii) Reduced insurance costs if an air operator can demonstrate that fatigue risk is
being managed effectively;

(iii) Reduced absenteeism that may previously have been related to fatigue;

(iv) dat i gue dchedukesinthy attiéact and retain flight crew as a result of an
improved work/life balance. Fatigue at work is more effectively managed,
increasing morale; and

(v) Fatigue and sleep loss have well documented health effects. Fatigue friendly
schedules are good for oneds mental and physical

4.4 What key qualities are evident in an organization with an effective FRMS?

(1) An effectively implemented and maintained FRMS demonstrates an airo p e r adommittent
and responsibility to proactively manage fatigue. Organizations with an effective SMS and FRMS
normally have a positive safety culture, which is key to successful reporting and functioning of the
FRMS. It shows:

(a) A top-down commitment from management and a personal commitment from all flight
crew members to reduce the overall fatigue and fatigue risk;

(b) A clear picture of what the FRMS is, what it is supposed to accomplish, and how it is
supposed to achieve its aims;

(c) An effective fatigue reporting culture where personnel have been trained and are
encouraged to confidentially report fatigue hazards openly in an environment of trust; and
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(d) An organizational safety culture that continuously strives to improve.
4.5 Does your organization need an FRMS?
(D) If your organization is able to operate safely and satisfactorily within the prescriptive

requirements, there is no obligation to have an FRMS. The cost and complexity of implementing
an FRMS may not be necessary when operations stay within the prescriptive requirements and
fatigue risk is low.

(2) However, using an FRMS can lead to a better understanding and awareness by management
and flight crew of the impact of fatigue on safe operations, and ultimately reduce the level of
fatigue risk.

3) Ther e i-the-snle Iifod; ik MBtNIStailloredtoeachor gani zati onés needs and
operating conditions. The complexity of an FRMS will vary according to:

(a) The size, type and complexity of the organization and its operations; and

(b) The nature and level of the fatigue risks managed by the FRMS.
4.6 Whose responsibility is it?

(2) Regardless of how your organization chooses to manage fatigue and fatigue risk, the
responsibility is shared between management and flight crew members. This joint responsibility
is shown in Figure 3.

(2) In order for this approach to work, greater knowledge and awareness of fatigue is required by all
personnel. The dual responsibility of fatigue management requires acceptance of these shared
obligations:

(a) Management: Responsible for developing and implementing work schedules that
minimize fatigue to enable flight crew members to perform their duties safely, for
monitoring and managing fatigue risks, and for providing fatigue management education;
and

(b) Flight crew members: Responsible for making effective use of rest periods to obtain
sleep, for arriving fit for duty, and for reporting fatigue, fatigue hazards, and fatigue-
related events.

Figure 37 Shared Responsibility

Organizational Responsibilitie Employee Responsibilities

Work-related

Workload & Situation &

Hours of work Environment Lifestyle
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5.0
(1)

(@)

FRMS COMPONENTS

In order to benefit from a variance to the CARs, air operators must demonstrate that they meet
the conditions and requirements established in CAR 700.100 to 700.120. These include the four
components of an FRMS and their associated requirements, which are summarized in Figure 4.

Figure 47 FRMS Components

r

Fatigue Risk Management Plan

oJ-atigue risk management policy
uBafety objectives

oBafety indicators

of~atigue management responsibilities
oY 'raining plan

wCommunication plan

ainternal fatigue reporting policy

Fatigue Risk Management Process ‘

ainternal fatigue reporting procedure

oProcedure to identify fatigueelated hazards

oBafety data and scientific studies used to support FRMS processes
of-atigue data and information management procedure

oProcedure for fatigue modelling of flight crew schedules
oProcedure to analyze planned work schedules

oJ-atigue risk assessment process

Fatigue Risk Management Promotion Program

wCompetencybased training program for:
w FRMS components and functions
w Employee responsibilities
w Actions to be taken for fatigueelated risks
w Regulatory requirements for fatigue management
«Means to measure competency attainment
wCommunication procedure to inform employees of FREI®I fatiguerelated information

Fatigue Risk Management System Quality Assurance Progr:

WFRMS audit process
WFFRMS effectiveness review process
wV/ariance monitoring procedures for effect on flight crew member fatigue and alertness

The intent of the FRMS requirements is explained in the following sections.
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51

1)

(2)

5.1.1
1)

Note: Further information canbe foundi n T CCAO6 s F R M&IInKE to avhich arein
Appendix A of this AC.

Fatigue Risk Management Plan

CAR 700.103(1)(a) requires your FRMS to include a fatigue risk management plan. The purpose
of this planisto outiney o u r o r g acomnzitment andrappsoach to the management of
fatigue risks specific to your organizational context and operational needs.

Essentially, your fatigue risk management plan is a road map explaining to employees,
management and TCCA how your FRMS works, who is responsible for it, and how it will be
monitored and measured to assess whether it is working effectively.

Note: Guidance for designing and writing your FRMS policy, procedures and processes can be
found in TP 14576. It provides information on the intent of the policy, points to consider, and
sample text.

Fatigue Risk Management Policy

CAR 700.104(a) requires your fatigue risk management plan to include a fatigue risk
management policy, signed by the AE. This policy is a high level stateme nt of your
commitment to FRMS and identifies the scope, purpose, and objectives of your FRMS.

Note: Examples of FRMS scope statements can be found on page 83 of Fatigue Management
Guide for Airline Operators.

€) Your fatigue risk management policy must establish the shared responsibility of
management and flight crew members in managing fatigue. For example:

() Management is responsible to:

1 Provide an operational environment that promotes an open and fair reporting
culture;

Implement work schedules that minimize fatigue;

1 Accept the displacement of a flight crew member from duty if he/she is too
fatigued to perform his/her duties safely;

Encourage cooperation from flight crew members to measure fatigue levels;

Provide annual FRMS training to all relevant personnel, including
management and the AE;

1 Provide adequate resources and authority to meet FRMS requirements; and
9 Continuously improve the FRMS.
(ii) Flight crew members are responsible to:
Use rest periods effectively in order to be adequately rested and fit for duty;
Report for duty sufficiently well-rested to be able to safely perform their duties;
Alert management when too fatigued to perform his/her flight duties safely;
Choose when to use personal fatigue mitigation strategies while on duty;
Complete FRMS-related training;

Report fatigue, fatigue hazards and fatigue-related events; and

=A =4 =4 =4 =4 -4 =

Voluntarily cooperate when fatigue levels need to be measured for fatigue risk
management processes.
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Note: Other examples of shared responsibilities can be found on page 37 of Fatique
Management Guide for Airline Operators.

(b) Your fatigue risk management policy must be signed by your AE to indicate senior
management commitment to fatigue management.

() Your AE should communicate the policy with visible endorsement to all relevant
areas and levels of your organization.

Note: Examples of an FRMS policy can be found on pages 86-87 of Fatigue Management Guide
for Airline Operators.

| A——
For

' smaller

wAn example FRMS policy can be found on pageé-8tafua TheRules

‘operators | HaveChanged

5.1.2
1)

(@)

Safety Objectives

CAR 700.104(b) requires your fatigue risk management plan to include safety objectives, which
clearly define what your organization plans to achieve with the FRMS. Safety objectives are
statements of desired outcomes for specific operational activities and FRMS processes. These
include identifying fatigue hazards, reducing fatigue risks and effectively managing fatigue in your
flight operations.

Safety objectives need to be specific, measurable, and realistic, and tailored to the size and
complexity of your organization. Example FRMS objectives could include:

1 Proactively manage fatigue risks in flight operations in order to maintain a safe operation;

1 Provide adequate flight crew member training and resourcing to avoid, detect and mitigate
fatigue impairment;

1 Encourage reporting and act on fatigue hazards and fatigue-related events within the specified
timeframe to minimize the chance of recurrence;

1 Maintain awareness and application of contemporary fatigue research as part of continuous
improvement of the FRMS; and

1 Ensure all areas of the organization feel well represented in the FRMS processes and
decision-making.

For Yo make the most effective use of limited resources, focus your safety

' smaller objectives on what will have the greatest safety benefit (e.g. the 3
‘operators | highest fatigue risks on your risk register each year)

5.1.3
1)

Safety Indicators

CAR 700.104(c) requires your fatigue risk management plan to include safety indicators to
measure attainment of safety objectives. Safety indicators are individual measures to monitor the
performance of your FRMS and the effectiveness of fatigue risk mitigations. The key steps in
safety performance monitoring are shown in Figure 5.
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Figure 571 Steps in Safety Performance Monitoring

Set Values/

Targets

Collect
Data

5.1.3.1 Identify Safety Performance Indicators

1)

5.1.3.2
1)

Evaluate

Performance

and associated safety performance target. Select SPIs that reflect:

(a) The changes your organization wants to advance and the processes you need to
monitor; and
(b) The type of feedback needed to adequately evaluate y our or g antigueeski oné s

mitigations.

Note: Examples of fatigue-related SPIs are shown in Table 1 and Appendix B of this AC.

Set Values/Targets

For SPIs to be useful in decision-making, acceptable values or targets need to be set for each
SPI. Defined targets will help you establish whether your organization has made the desired
improvement. Safety performance values/targets need to be quantifiable, achievable, and have

time components. Acceptable levels for safety performance targets must falli n

region defined in your risk assessment process.

Note: Examples of SPIs and safety performance targets linked to safety objectives are shown in

Table 1.

Table 117 Example Safety Objectives with SPIs and Safety Performance Targets

Take
V" Action

Each safety objective needs to be measured with at least one safety performance indicator (SPI)

achepta B | e 6

Safety Objective

SPI

Safety Performance Target

Proactively manage
fatigue risks in flight
operations in order to
maintain a safe operation

Number of exceeded
maximum scheduled duty days

Not more than 5% of total duty
days in any 90-day period
exceeded the limits defined in
the FRMS policy

Encourage reporting and
act on fatigue hazards
and fatigue-related events
within the specified
timeframe to minimize the
chance of recurrence

Ratio of fatigue reports from
flights conducted under the
variance to fatigue reports
from flights conducted under
prescriptive requirements

By the fourth month of FRMS
operation, the fatigue reporting
rate is comparable from flights
conducted under the variance to
flights conducted under
prescriptive requirements

Note: Examples of acceptable values/targets for SPIs can also be found on page 78 of Fatigue
Management Guide for Airline Operators.
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!

smaller
operators |
-

i wAn example of safety performance targets for safety objectives can be

found on page 9 dfatigua The Rules Have Changed

5.1.3.3 Collect Data

(1)

(@)

Determine what data is required to measure safety performance. Sources of data may include
(but are not limited to):

€) Planned versus actual schedules and flight crew pairings;
(b) Fatigue reports and investigation results;
(c) Fatigue survey results and audit findings; and

(d) FRMS reviews and fatigue studies.
Decide how, when and who will collect, analyze and compile the data and report the results.

Note: Examples of data collection methods and SPIs can be found in Fatigue Safety
Performance Indicators.

5.1.3.4 Evaluate Performance

(1)

(@)

®3)

Measure actual performance against the target level, using the data collected for each SPI.
Analyze the data collected to determine whether:

€) All safety performance targets are being met; and
(b) All SPls remanbl ed defimegingomraisk@agsessment process.

Evaluate trends in SPIs to identify deviations from targets and expected safety outcomes. Trends
may be identified over individual duties, patterns of work, periods of time (e.g. weekly trends,
seasonal trends, yearly trends), and in relation to specific locations, types of operations or groups
of employees.

Note: Examples of trend analysis output can be found on pages 73 and 79 of Fatigue
Management Guide for Airline Operators.

Report safety performance results and comparisons, e.g. monthly to the FRMS committee,
quarterly to the AE, and annually to stakeholders. As additional data is collected each year, use
the data to refine SPIs and safety performance targets in order to set more realistic and specific
measures.

5.1.3.5 Take Action

(1)

When safety performance targets are not met or when SPIs are not at the defined acceptable
level, take corrective action to achieve safety objectives. This could involve:

(a) Gather information and investigate the cause;

(b) Check whether fatigue-related training is being delivered as expected;

(c) Re-evaluate fatigue hazards and associated risks;

(d) Identify, implement, and evaluate new or revised risk mitigations;

(e) Review compliance with FRMS processes; and/or

() Determine whether each SPI is still an appropriate measure of FRMS safety
performance.
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Yo make the most effective use of limited resources, set a manageable
smaller number of SPIs which focus on measuring the performance of risk
"Operators O2y iNRf & T2NJ &82dz2NJ 2NEBFYAT FGA2yQa

5.1.4 Fatigue Management Responsibilities

(1) CAR 700.104(d) requires your fatigue risk management plan to include defined responsibilities
related to managing fatigue for: management, person(s) managing the FRMS, and flight crew
members. The purpose is to establish clear accountabilities and defined roles.

€) Management:

0] By signing the FRMS policy, your AE accepts accountability for the FRMS,
including the allocation of adequate resources for an effective FRMS.

(ii) CAR 700.102(2) assigns responsibility to your Operations Manager to ensure
your FRMS is compliant with regulatory requirements.

(b) Person(s) managing the FRMS:

0] The person managing the FRMS is the focal point for implementing and
maintaining your FRMS. Depending on the size of your organization, this role
may be carried out by:

(A) A designated person; or

(B) A committee representing all stakeholders within the organization (e.g.
flight operations management, scheduling staff, flight crew, and
specialists with access to scientific, statistical, and medical expertise).

Note: In smaller organizations, a single individual may represent more
than one stakeholder (e.g. both a flight crew member and a scheduler).

(ii) Key functions of the person(s) managing the FRMS are to:

(A) Develop and implement your FRMS;

(B) Oversee the ongoing operation of your FRMS processes and monitor
FRMS performance;

(© Maintain your FRMS documentation; and

(D) Provide ongoing FRMS training and communication.

Note: An example Terms of Reference for an FRMS committee can be found on page
137 of Manual for the Oversight of Fatigue Management Approaches.

(© Flight crew members:

0] Flight crew members are responsible for managing their own fatigue levels,
submitting fatigue reports when they are not fit for duty, completing FRMS
training, and reporting fatigue hazards and fatigue-related events.

Note: Examples of responsibilities can be found on pages 13-15 of TP 14576.

(d) Establish an appropriate organizational structure to ensure the effective functioning of
your FRMS. Define clear decision-making authorities and lines of communication for
management, flight crew members, and all other involved personnel.

Note: An example of a reporting structure can be found on page 12 of TP 14576.
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oY 'he person(s) managing the FRMS do not need to be engagedhéull
smaller on FRMS, but they will need to be allocated a balance of duties which
‘operators | allow them sufficient time to oversee the FRMS

5.1.5 Training Plan

(1) CAR 700.104(e) requires your fatigue risk management plan to include a training plan that
identifies the content of the initial and annual training. The purpose is to ensure that all personnel
whose role could influence flight crew fatigue are trained and competent to perform their roles
effectively in your FRMS.

(2) Your organizationds tr ai ni n qatpnlgenaratedéandeach stepind oc ume nt
the training program development process (see section 5.3.1 of this AC).

5.1.6 Communication Plan

(1) CAR 700.104(f) requires your fatigue risk management plan to include a plan for communicating
fatigue-related information to flight crew members. The purpose is to identify the types of
information to be communicated, objectives, responsibilities, audience, methods of delivery, and
schedule for FRMS communication activities. To achieve this, your communication plan should
address at least the following areas:

€) What fatigue-related information needs to be communicated?
0] CAR 700.107(4)(a) to (f) requires the following information to be communicated
to employees:
(A) Industry reports on fatigue;
(B) Industry best practices in fatigue risk management;
(© Updates to science related to fatigue;
(D) Results of data analysis from your fatigue risk management process;

(E) Updates to your FRMS; and
(3] Results of the review of your FRMS.

Note: Communication of industry reports on fatigue, FRM best practices, and updates to
fatigue science should focus on those used in support of your FRMS processes.

(i) Examples of related information to communicate include:
(A) FRMS policies, procedures, objectives and responsibilities; and
(B) Recent fatigue-related events, fatigue hazards and investigation results.
(b) What do you want to accomplish by communicating this information?
0] Examples of objectives for various communication activities may include:
(A) Provide timely information on FRMS-related activities, trends, corrective

actions, pairing and scheduling policy changes, and fatigue management
tips for flight crew members;

(B) Remind all personnel that fatigue management is a shared responsibility
and encourage continuing commitment to your FRMS processes;

© Foster greater awareness of fatigue risk in your operations; and
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(D) Encourage feedback to improve the effectiveness of your FRMS.
(c) Who needs to receive fatigue-related information?
() Examples of stakeholder groups include flight crew members, crew schedulers

and dispatchers, operational decision-makers, personnel involved in fatigue risk
assessment activities, FRMS auditors/reviewers, and senior management.

(ii) Key messages should be tailored to the needs and roles of different stakeholder
groups, to convey information that is relevant, practical, clear and concise.
(d) Who will be communicating the information?
() Examples may include the AE, the person(s) managing your FRMS, operational
management, etc.
(e) How will the information be distributed?
() Examples of delivery methods may include email, text message, blogs, posters,

safety notice boards, newsletters, bulletins, websites, online forums, e-zines,
videos, briefings, presentations, meetings, videoconferences, etc.

(ii) Leverage existing communication processes that are effective and appropriate to
your organizationds structure and compl exit)
) When and how often do you plan to communicate fatigue-related information?
() Timing and frequency should correspond to the safety-criticality of the
information and required actions.
(9) How you will measure the results of your communication activities?
() Periodically monitor the effectiveness of your communication strategies to ensure

all affected stakeholders are receiving and understanding the information they
need. Adjust your communication plan accordingly.

Note: An example of a communication plan excerpt can be found on page 10 of ERMS Integration.

w¥our communication plan could be as simple as a chart with columns to
address the aspects listed in section 5.1.6(1)(a) to ()

smaller

operators|
\J

5.1.7 Internal Fatigue Reporting Policy

(1) CAR 700.104(g) requires your fatigue risk management plan to include a policy for internal
reporting of fatigue by flight crew members, without fear of reprisal. The purpose is to foster trust
that the intent of the reporting process is to improve safety, not to assign blame. Flight crew
members are more likely to report fatigue and cooperate in an internal investigation when they
know that confidentiality will be maintained, their reports will be acted upon, and they do not fear
punishment for reporting fatigue.

(2) An effective internal fatigue reporting policy is based on open communications and a positive
safety culture which builds confidence in your reporting system. A healthy reporting culture is
built on a just culture, where internal fatigue reporting is encouraged and acting as a flight crew
member when too fatigued for duty is discouraged.

Note: Guidance on fostering a positive safety culture can be found in Chapter 3 of the 4™ edition
of Safety Management Manual.
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3) CAR 700.106 requires your internal fatigue reporting policy to be developed in collaboration with
flight crew bargaining agents, or where there is no bargaining agent, with your employees or a
representative they select. Your internal fatigue reporting policy should give all stakeholders a
clear understanding that:

(a) Flight crew members are expected to report fatigue, fatigue hazards and fatigue-related
events;

(b) Fatigue reports are kept confidential to protect the privacy of reporters; and

(c) Flight crew members are protected from punishment for reporting fatigue.

Note: An example of an internal fatigue reporting policy can be found on page 46 of TP _14576.
5.2 Fatigue Risk Management Process

(1) CAR 700.103(1)(b) requires your FRMS to include a fatigue risk management process. The
purpose of this process is to identify, assess and control fatigue risks in your operations. This is a
data-driven process which uses reactive, proactive, and predictive data to monitor and manage
fatigue risks.

(2) The key steps in fatigue risk management are shown in Figure 6.

Figure 6 - Steps in Fatigue Risk Management

T .~ ASSEss ;
hazards & Identify risks & likelinood Evaluate _r!sk mitigate ). Evgluate
consequences ; acceptability ; effectiveness
causes & severit risks

5.2.1 Identify Fatigue Hazards and Causes

() The starting point of risk management is identifying hazards. CAR 700.105(1)(c) requires your
fatigue risk management process to include a procedure to collect information to identify fatigue
hazards. This includes:

€) Flight crew member performance data;
(b) Accident or incident information;
(c) Data from work schedules;
(d) Comparisons of planned schedules in relation to actual time worked; and
(e) Data from a review of operational or administrative duties.
(2) To achieve this, your FRMS needs to include three types of hazard identification:
(a) Predictive i To identify fatigue hazards in future operations by examining planned flight

crew schedules before they are actually worked. Methods of predictive hazard
identification may include:

0] Previous internal or industry experience and fatigue data collected on similar
types of operations (in sufficient quantities to represent a trend or tendency);

(i) Evidence-based scheduling practices; and

(iii) Fatigue modelling.
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3)

(4)

Note: Guidance on predictive hazard identification methods can be found on pages 65-

66 of Manual for the Oversight of Fatigue Management Approaches, and pages 53-54 of
Fatigue Management Guide for Airline Operators. Considerations for fatigue modelling

can be found in section 6.0 of this AC.

(b) Proactive i To identify fatigue hazards in current operations by assessing flight crew
member fatigue levels. Methods of proactive hazard identification may include:
() Fatigue hazard reports;
(i) Flight crew fatigue surveys;
(iii) Analysis of planned versus actual time worked;
(iv) Flight crew member performance data;
(v) Flight crew sleep data/monitoring;
(vi) Hazard information from industry associations;
(vii) Industry or sector-specific fatigue hazard registers; and

(viii)  Safety databases and scientific studies.

Note: Guidance on proactive hazard identification methods can be found on pages 67-
71 of Manual for the Oversight of Fatigue Management Approaches, and pages 55-61 of
Fatigue Management Guide for Airline Operators.

(c) Reactive i To identify fatigue hazards in previous operations by assessing the
contribution of flight crew member fatigue to errors and events that have occurred.
Triggers for reactive hazard identification may include:

() Fatigue-related event reports;
(ii) Audit reports;

(iii) Event investigations; and

(iv) Flight data analysis events.

Note: Guidance on reactive hazard identification methods can be found on page 71 of
Manual for the Oversight of Fatigue Management Approaches, and page 61 of Fatigue
Management Guide for Airline Operators.

Hazard identification methods vary with the size and complexity of an operation. For example:

€)) A smaller operator may use reactive data from fatigue-related event reports and audit
findings, proactive data from company training and risk assessments, and predictive data
from manual fatigue modelling of future schedules.

(b) A mid-size operator may do all of (a), and use actigraphs for sleep monitoring of flight
crew members.

(c) A larger operator may do all of (b), and use proactive data from fatigue surveys as well as
predictive data from biomathematical fatigue modelling.

CAR 700.105(2)(a) requires your fatigue risk management process to include a procedure to
identify the cause of fatigue hazards. The purpose is to identify operational factors that are likely
to cause flight crew member fatigue, which vary across different types of operations. Examples
of common factors in aviation operations that may affect fatigue risk include:

€) Length of flight duty periods
(b) Number of flights per flight duty period
(c) Length and timing of breaks
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5.2.2
1)

(d) Number of flight duty periods worked in a row
(e) Recovery days off between flight duty periods
{) Number of hours of night work in a schedule

(9) Early duty report times

(h) Number of time zones crossed per 24 hours
() Layovers in different time zones
()] Duration and timing of layovers between successive flight sectors

(k) Split sleep patterns
() Multiple high workload periods in a flight duty period

(m) High density airspace

(n) Unscheduled operations
(0) Schedule changes that extend duties beyond the published schedule
(p) Additional duties assigned to flight crew members.

Note: A summary of causes of flight crew fatigue identified in daytime short-haul, domestic night
cargo, and long-haul operations can be found on pages 50-52 of Fatigue Management Guide for
Airline Operators.

Assess Fatigue Risks

Once a fatigue hazard and its cause has been identified, the level of risk that it poses must be
assessed. The purpose is to ensure that fatigue risks are managed to an acceptable level. To
accomplish this, CAR 700.105(2) requires your FRMS to have a fatigue risk assessment process
which includes procedures to:

€) Assess the likelihood that a fatigue-related event will occur and the degree of severity of
its consequences;

(b) Identify and prioritize the risks that need to be managed;

(c) Develop and update a record of the risks that are identified;

(d) Determine the actions to be taken to manage those risks and the preventative or

corrective measures to be taken with respect to those risks; and

(e) Develop performance indicators to measure the effectiveness of those risk management
actions and preventative or corrective measures.

wy¥ou do not have to be a risk specialist to do a risk assessment, but

smaller involve those who fly, support, or plan your operations because their
‘operators | knowledge will make your risk assessments more effective

5.2.2.1 Identify Risks and Consequences

(1)

Your risk assessment process needs to determine the risks and potential consequences of
fatigue hazards. Questions to consider include:

(a) When in a work schedule are the risks of fatigue hazards increased (e.g. time in a flight
duty period or pattern of work, critical phases of flight, what tasks are susceptible to
fatigue impairment)?

DRAFT 2017-MM-DD 22 of 57 AC 700-XXX Issue 01


http://www.icao.int/safety/fatiguemanagement/FRMS%20Tools/FMG%20for%20Airline%20Operators%202nd%20Ed%20(Final)%20EN.pdf
http://www.icao.int/safety/fatiguemanagement/FRMS%20Tools/FMG%20for%20Airline%20Operators%202nd%20Ed%20(Final)%20EN.pdf

FRMS Requirements

(b) How does the increased fatigue risk affect your operation (e.g. how could flight crew
performance change, what could result, who could be impacted)?

Note: Examples of particular times of the day when the risks associated with fatigue are
increased can be found on pages 11-12 of TP 14573. Examples of flight crew performance
implications from fatigue hazards can be found in Appendix C of this AC. Examples of general
performance effects of fatigue can be found on page 49 of Fatigue Management Guide for
General Aviation Operators of Large and Turbojet Aeroplanes.

5.2.2.2 Assess Likelihood and Severity

(1) Your risk assessment process must have a procedure to determine:
(a) The likelihood that a fatigue-related event will occur; and
(b) The degree of severity of the consequences that could result.
(2) A likelihood and severity matrix may be used to assess the level of risk associated with a hazard.

However, common risk assessment matrices may not systematically take into account risk
controls and mitigations. CAR 705 operators are expected to use a risk assessment method in
their FRMS that is consistent with the method used in their SMS, but adapted for fatigue risk
assessment.

Note: A fatigue-specific method to assess the risks associated with a particular duty, type of shift
or work pattern based on fatigue causes is summarized on pages 75-79 of Manual for the
Oversight of Fatigue Management Approaches. This method assesses relevant fatigue causes,
both before and after mitigations, and allows for risk assessment of cumulative fatigue risk over a
work period.

3) When using a risk assessment matrix to assess fatigue risks, the severity and likelihood
categories should be customized to reflect that the outcome may depend on the type of work
being performed when fatigued.

€) Severity classification methods for fatigue risk include:
0] The number of relevant fatigue causes associated with a specific duty or work
pattern;
(ii) Defined fatigue modelling thresholds (e.g. low/moderate/high impairment due to
fatigue); and
(iii) Perceived fatigue levels.
(b) Likelihood classification methods for fatigue risk include:
€) How often a particular consequence of fatigue-affected performance might occur;
and
(b) How often a flight crew member may be exposed to a specific fatigue cause

associated with a flight duty period or work schedule.

Note: Examples of methods for classifying fatigue risk severity and likelihood can be found on
pages 73-75 of Manual for the Oversight of Fatigue Management Approaches.

5.2.2.3 Evaluate Risk Acceptability

(2) Your risk assessment process must have a procedure to identify and prioritize which risks need to
be managed. To accomplish this, your FRMS needs to defin
acceptable level of fatigue risk. The purpose is to decide whether it is hecessary to invest
resources in risk controls and mitigations.

(2) Use the risk level resulting from the likelihood and severity determination to decide whether the
assessedriskiswi t hin your organi abkdetlevebofirtls def i ned accept
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FRMS Requirements

3)

!

For
smaller

operators |
.

(a) If Yes, accept the risk.
(b) If No, identify controls and mitigations to reduce the risk to the defined acceptable level.

Note: An example of a risk acceptability table based on fatigue scores can be found on page 78
of Manual for the Oversight of Fatigue Management Approaches.

While all risks that exceed the defined acceptable level must be addressed, mitigate the highest
risks first. If the assessed risk level of the highest risks is similar:

(a) When the severity rating is the same, address the risk with the highest likelihood first;

(b) When the likelihood rating is the same, address the risk with the highest severity first.

W2y QG GNB G2 YAGAILGS SOSNE FI GA3IdzS
risks and deal with the most significant first.

5.2.2.4 Control and Mitigate Risks

(1)

!

Your risk assessment process must have a procedure to determine the preventative and
corrective actions to be taken to manage the risks of fatigue hazards. This is important because
fatigue risk cannot be eliminated, particularly fatigue caused by non-work factors.

€) Preventative actions focus on reducing the potential for work-related fatigue to occur (e.g.
scheduling rules to prohibit multiple consecutive night flights).

(b) Corrective actions focus on reducing the likelihood and/or severity of the risks to the
safety of your operation, when preventative actions alone cannot reduce fatigue risk to an

N

acceptable level (e.g. procedure for pilot-in-commandé s di scretion to reduce

period or extend a rest period to address flight crew fatigue from unforeseen operational
circumstances).

Note: Example fatigue risk mitigations can be found in Appendix C of this AC, in EASA6 bkazard
mitigation table, on pages 70 and 140-141 of Fatigue Management Guide for Airline Operators,
and on pages 54-55 of Fatigue Management Guide for General Aviation Operators of Large and
Turbojet Aeroplanes.

For uYo identify appropriate corrective and preventative actions, compare the
smaller risk controls you have in place and how your schedule is managed with

‘operators | good practices your competitors are using

(2)

Your risk assessment process must have a procedure to develop and update a record of the
fatigue risks that are identified. The purpose is to build a register that prioritizes your
organi zati on6s dlddntfigddadgue hazarldlss This register summarizes the
output of your procedures for identifying fatigue hazards, their causes, associated risks, risk
ratings, and risk controls. Your fatigue hazard/risk register should summarize at least the
following information for each fatigue hazard:

(a) Unique hazard reference number;
(b) Hazard description;

(c) Potential causes of the hazard;
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FRMS Requirements

(d) Risks associated with the hazard;
(e) Assessed risk in terms of likelihood and severity;
0] Any required risk controls and mitigations; and

(9) Ranking of risks into a priority order.

3) Depending on the size and complexity of your operation, the format of your hazard/risk register
may range from a simple table or spreadsheet to an integrated database linking risk

assessments, mitigation responsibilities, and follow-up monitoring.

Note: Examples of fatigue hazard/risk registers can be found in Appendix C of this AC and on

CASA's website.

(4) To effectively manage fatigue risk, multiple levels of controls are needed to form a
comprehensive defence. Figure 7 shows the systems approach to minimizing fatigue risks using
a 5-level fatigue hazard and risk control model (Source: Dawson and McCulloch (2005).

Figure 71 Fatigue Hazard and Risk Control Model

Type of Fatigue Risk
HazID Hazard Assessment Trajectory

Provide Sufficient

Predictiv Sleep Opportunity

Level 1

Assess Actual Slee

Obtained Level 2

Monitor Symptoms o

Fatigue Level 3

Control Mechanism

Prescriptive requirements
Fatigue modelling

Prior sleep/wake data
Individual fatigue likelihood scor

Symptom checklists
Selfreport behavioural scales
Physiological monitoring

Prevent Fatigue Y
Related Errors

Learn from Fatigue

Reactive Related Events

Fatiguerelated
accident

Fatigueproofing strategies

reporting system
Event investigation
FRMS audits

Note: Further information on this model can be found on pages 8-11 of TP 14575. A detailed
explanation of the 5 levels of controls can be found in Chapters 5-8 of TP 14575.

Level 1 Controls: Providing Sufficient Sleep Opportunity

(1) Predictive hazard identification methods examine planned flight crew schedules before they
are actually worked. CAR 700.105(1)(f) requires your fatigue risk management process to
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