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FATIGUE RISK MANAGEMENT SYSTEM

The primary goal of the Fatigue Risk Management Program is to 
prevent pilots and mechanics to become impaired by fatigue.



CATASTROPHIC FATIGUE RESULT: COLGAN AIR 3407
FEBRUARY 12, 2009, APPROACHING BUFFALO



COLGAN AIR’S CREW FATIGUE
• The first officer took a Fedex night cargo flight from Seattle to 

Memphis to Newark, to save money.
• The Captain flew to Newark from Florida, and was on the internet 

at 3AM.
• The crash occurred at 22:15
• From the NTSB final report: “The pilots' performance was likely 

impaired because of fatigue, but the extent of their impairment and 
the degree to which it contributed to the performance deficiencies 
that occurred during the flight cannot be conclusively determined”.







THE RULING SOURCES FOR FATIGUE MANAGEMENT 



THE STRUCTURE OF FM MANUAL



THE STRUCTURE OF FM MANUAL



THE STRUCTURE OF FM MANUAL



THE ICAO ANNEX 6 PART II APPROACH
• As is noted in the Foreword to Annex 6 — Operation of 

Aircraft, Part II — International General Aviation — 
Aeroplanes, it is not expected that general aviation should 
be regulated to the same level as commercial air 
transport. 
• In general, the Annex 6 Part II SARPS do not require States 

to issue specific approvals. Approvals are specified only in 
a few instances. 



THE ICAO ANNEX 6 PART II APPROACH

• Therefore, Annex 6, Part II Fatigue Management SARPs 
vary from those in other Annexes in that they do not 
mandate regulations for prescriptive limits for GA 
(aeroplane) flight crew or other operator personnel. 
• Nor do they require GA operators to be subject to the 

same FRMS (Fatigue Risk Management System) 
regulations, including an approval process, that a State 
may choose to offer. 



THE ICAO ANNEX 6 PART II APPROACH

• Instead, an operator is required to establish a fatigue 
management program to ensure that operator personnel 
involved in the operations and maintenance of aircraft are 
performing at an adequate level of alertness. 
• An operator is required to establish flight and duty time 

limitations for aircraft crew members and duty time rules 
for other employees involved in the operation and 
maintenance of aircraft where fatigue may be an issue. 



THE ICAO ANNEX 6 PART II APPROACH
• These limitations are to be documented in their operations 

manual. 
• Such limitations should be based on scientific principles and 

used to implement informed scheduling practices.
• An effective SMS should ensure management of all known risks, 

including those related to fatigue. 
• Annex 6, Part II, Section 3.4.2.8. contains information to help 

international GA aeroplane operators to implement such a 
program. 



FRMS - FATIGUE RISK MANAGEMENT SYSTEM

• FRMS is a specialized system that focuses only on the 
management of fatigue risks. 
• The structure of an FRMS is modeled on the SMS 

framework but has particular requirements (e.g. an 
increased reliance on specific types of data collection and 
analysis, enhanced processes specifically established to 
address fatigue risks, and more comprehensive fatigue 
management training).



FRMS - FATIGUE RISK MANAGEMENT SYSTEM
• GA operators are not precluded from using an FRMS approach 

and some of the methods more commonly associated with an 
FRMS may need to be considered when the fatigue-related 
risks in particular GA operations are considered high.
• Further information that may assist GA operators in using 

FRMS methods is contained in another manual in the Fatigue 
Management suite - The Fatigue Management Guide for 
Airline Operators. It can be downloaded from the ICAO web 
site http://www.icao.int.



ANNEX 6, PART II, SECTION 2.2.5 
DUTIES OF PILOT-IN-COMMAND STATES: 

“The pilot-in-command shall be responsible for ensuring that a flight: 
• a) will not be commenced if any flight crew member is 

incapacitated from performing duties by any cause such as injury, 
sickness, fatigue, the effects of any psychoactive substance; and 
• b) will not be continued beyond the nearest suitable aerodrome 

when flight crew members’ capacity to perform functions is 
significantly reduced by impairment of faculties from causes such 
as fatigue, sickness or lack of oxygen.” 



ANNEX 6, PART II, SECTION 3.4.2 
OPERATIONAL MANAGEMENT  

• “An operator shall establish and implement a fatigue 
management program that ensures that all operator 
personnel involved in the operation and maintenance of 
aircraft do not carry out their duties when fatigued. 
• The program shall address flight and duty times and be 

included in the operations manual.” 



ANNEX 6, PART II, SECTION 3.4.2 
OPERATIONAL MANAGEMENT  

• It is intended to include personnel directly employed by the 
international GA operator and is not intended to include 
personnel employed by organizations that the operator has 
contracted with to perform operational and maintenance 
functions. 
• However, operators are responsible for managing risks to 

their operations, and may address the issue of fatigue of 
contractor personnel, as part of their normal SMS activities. 



AFFECTS ON SLEEP QUALITY

• There are two different types of sleep: non-REM and REM (rapid eye 
movement) sleep, cycling in ±90 min. intervals. 
•  For sleep to be fully restorative, it must contain unbroken cycles 

of non-REM and REM sleep. 
• Sleep quality declines as a normal part of aging.
• Sleep disorders can reduce the amount and quality of sleep a person 

can obtain, even when they spend enough time trying to sleep.
• Caffeine, nicotine, and alcohol can disrupt sleep quality.



AFFECTS ON SLEEP QUALITY

• The sleep environment can affect sleep quality.
• Sleep obtained at work is often not as good quality as 

sleep under normal conditions at home.
• Sleep obtained when on call may be poorer quality.



TIPS FOR FATIGUE MITIGATION

• It is suggested that at least 10-15 minutes should be allowed 
after awakening before recommencing safety-related duties.
• Rest periods (in flight or on layovers) should include protected 

blocks of time (sleep opportunities) during which 
crewmembers are not contacted except in emergencies.
• These protected sleep opportunities need to be known to 

crewmembers and all other relevant personnel.



TIPS FOR FATIGUE MITIGATION

• Operators should also develop procedures to protect 
crewmember sleep at layover and napping facilities. For 
example: make arrangements with the hotel to restrict 
access to the section of the hotel where crewmembers 
are trying to sleep (i.e.- maintenance, children, cleaning)
• A short nap can improve alertness and performance and 

is a valuable mitigation strategy in fatigue management.



TIPS FOR FATIGUE MITIGATION- NAPPING
• Research supports the benefits of napping as a mitigation in 

flight operations. 
• For two-pilot crews on long range flights, planned 40-minute 

nap opportunities on the flight deck seat have been shown 
to provide an average of 23 minutes of sleep and to improve 
alertness and performance at top of descent, with no 
apparent effect on subsequent layover sleep. 
• Note that not all regulators permit flight deck napping.



TIPS FOR FATIGUE MITIGATION- NAPPING

• Napping during a duty period (e.g. on the ground while the 
aircraft is being loaded and unloaded or in-flight under 
certain conditions), can help maintain performance during 
extended work periods or during duty periods at night.
• The length of the nap will depend largely on the available 

time away from duties but it should allow enough time for 
individuals to fall asleep



CONTROLLED REST IN THE COCKPIT

• These types of naps are taken by pilots in response to 
unexpected fatigue experienced during operations. 
• If these are allowed, they need to be supported by 

specific guidance material and policies to ensure 
operational integrity and continued safe operations when 
this fatigue mitigation measure is necessary



CONTROLLED REST IN THE COCKPIT

• It is not a means of scheduling extended flight periods. 
• On the flight deck, naps should be limited to 40-45 

minutes and at least 10-15 minutes be given after waking 
before returning to flying duties.
• During this time, a third crew member should ensure the 

engagement of the pilot flying to avoid both pilots falling 
asleep at the same time.



CONTROLLED REST IN THE COCKPIT

• On aeroplanes where suitable in-flight rest facilities are 
available some limited sleep recovery may be possible and 
flight and duty times may be able to be extended to 
accommodate a particular route or pairing
• Procedures for the use of in-flight naps need to be 

established to ensure operational integrity and continued 
safe operations when used.



EXAMPLE FOR CONTROLLED REST IN THE COCKPIT 
PROCEDURE

• Napping on the flight (or controlled rest) deck may be used at the 
discretion of the captain to manage both unexpected fatigue and to 
reduce the risk of fatigue during higher workload periods later in 
the flight. 
• Flight crews should use controlled rest only if they are familiar with 

the published procedures. 
• Controlled rest should be used only during the cruise period from 

the top of climb to 20 minutes before the planned top of descent. 
This is to minimize the risk of sleep inertia. 



EXAMPLE FOR CONTROLLED REST IN THE COCKPIT 
PROCEDURE

• Any routine system or operational intervention which would normally 
require a cross-check should be planned to occur outside controlled rest 
periods. 
• One pilot only may take controlled rest at a time in his seat. The harness 

should be used and the seat positioned to minimize unintentional 
interference with the controls. 
• Personal equipment such as eye shades, neck supports, ear plugs, etc., 

should be permitted for the resting pilot. 
• The autopilot and auto-thrust systems (if available) should be operational. 



EXAMPLE FOR CONTROLLED REST IN THE COCKPIT 
PROCEDURE

• It should be clearly established who will take rest and when it will be taken. If 
required, the pilot-in-command may terminate the rest period at any time. 
• A short period of time should be allowed for rest preparation. This should 

include an operational briefing, completion of tasks in progress and attention 
to any physiological needs of either crew member. 
• During controlled rest, the non-resting pilot must perform the duties of the 

pilot flying and the pilot monitoring, be able to exercise control of the 
aircraft at all times, and maintain situational awareness. The non-resting 
pilot cannot leave his seat for any reason, including physiological breaks. 
• Hand-over of duties and wake-up arrangements should be reviewed.



TIPS FOR FATIGUE MITIGATION- CAFFEINE

• Caffeine can be useful to temporarily reduce sleepiness on duty 
because it blocks a chemical in the brain (adenosine) that increases 
sleepiness.
• It can also be used in advance of a period that is likely to be 

associated with higher fatigue (e.g. the early hours of the morning).
• Caffeine takes approximately 30 minutes to have an effect and can 

last for up to 5 hours, (but people differ widely in how sensitive 
they are to caffeine and how long the effects last).



TIPS FOR FATIGUE MITIGATION- CAFFEINE

• For maximum benefit, caffeine should be avoided when 
alertness is high, such as at the beginning of a duty 
period, and instead used at times when sleepiness is 
expected to be high, i.e.- towards the end of a long duty 
period or at the times in the circadian body clock cycle 
when sleepiness is greater. 



ORGANIZATIONAL FATIGUE RISK MANAGEMENT 
EXAMPLES



ORGANIZATIONAL FATIGUE RISK MANAGEMENT 
EXAMPLES



ORGANIZATIONAL FATIGUE RISK MANAGEMENT 
EXAMPLES



ORGANIZATIONAL FATIGUE RISK MANAGEMENT 
EXAMPLES



ORGANIZATIONAL FATIGUE RISK MANAGEMENT 
EXAMPLES



ORGANIZATIONAL FATIGUE RISK MANAGEMENT 
EXAMPLES



DUTY TIMES, ACCORDING TO FAA CFR 14, PART 91



RISK MANAGEMENT AND THE SAFETY MANAGEMENT 
SYSTEM 

• Operational and scheduling issues are identified and 
addressed to minimize the risk of fatigue to the operation. 
It is critical that all individuals involved report concerns to 
the Safety Manager. 
• The Safety Manager can then utilize the Safety 

Management System process to track and mitigate issues. 



PERSONAL FATIGUE MITIGATION STRATEGIES

• In the FRMS manual, the operator should refer also to the 
personal strategies for fatigue mitigation. 

   For example:



PERSONAL FATIGUE MITIGATION STRATEGIES



DEVIATIONS FROM THE FLIGHT SCHEDULE

• The Chief Pilot shall be notified of deviations from flight 
schedules. If any question exists regarding extension of 
the duty period, the Chief Pilot should be contacted. 
• Such considerations as prior crew rest, flight conditions, 

number of landings, availability of duty breaks, or the 
upcoming duty schedule should be considered in making 
such a decision.


