o = U.S. DEPARTMENT OF TRANSPORTATION
; FEDERAL AVIATION ADMINISTRATION

Effective Date:
June 24, 2009

SUBJ: Flight and Duty Time Limitations and Rest Requirements Aviation Rulemaking
Committee

1. PURPOSE. This document establishes the Flight and Duty Time Limitations and Rest
Requirements Aviation Rulemaking Committee (ARC) according to the Administrator’s
authonty under Title 49 of the United States Code (49 U.S.C.), section 106(p)(5).

2. DISTRIBUTION. This document is distributed to the director level in the Offices of
Rulemaking; International Aviation; Chief Counsel; Flight Standards; Aerospace Mediciue;
Budget.

BACKGROUND.

a. On June 10, 2009, FAA Administrator J. Randolph Babbitt testified before the Senate on
the “FAA’s Role in the Oversight of Air Carriers.” He addressed issues regarding pilot training
and qualifications, flight crew fatigue, and consistency of safety standards and compliance
between air transportation operators, and committed to “...assessing the safety of our system and
taking the appropriate steps to improve [it]..”

b. The FAA recognizes that the effects of fatigue are universal, and the profiles of operations
occurring under parts 121 and 135 are similar enough that the same fatigue mitigations should be
applied across operations for flightcrew members. To carry out the Administrator’s goal, the
FAA is chartering an ARC that will develop recommendations regarding rulemaking on flight
time limitations, duty period limits and rest requirements for pilots in operations under parts 121
and 135.

3. OBJECTIVES AND SCOPE OF THE COMMITTEE. The Flight and Duty Time
Limitations and Rest Requirements ARC will provide a forum for the U.S. aviation community
to discuss cwrent approaches to mitigate fatigue found in international standards (e.g. the
International Civil Aviation Organization (ICAQ) standard, the United Kingdom Civil Aviation
Publication (CAP) 371 and European Aviation Safety Agency Notice of Proposed Amendment)
and make specific recommendations on how the U.S. should modify its existing requirements.
Specifically, the ARC should consider and address:
1.A single approach to addressing fatigue that consolidates and replaces existing regulatory
requirements for parts 121/135;

i1.Current fatigue science and information on fatigue;

iit. Current approaches to address fatigue in intemational standards; and

1v.Incorporation of fatigue risk management systems.

1110.144A [nitiated By: AFS-1



1110.144A 09/27/06

By September 1, 2009, the ARC will submit its recommendations, in the form of a draft Notice
of Proposed Rulemaking (NPRM) that includes regulatory language, to the Associate
Administrator for Aviation Safety. The Associate Admimstrator for Aviation Safety will 1ssue
more specific taskings, including deadlines for completion, as necessary.

4. COMMITTEE PROCEDURES.

a. The committee provides advice and recommendations to the Associate Administrator for
Aviation Safety. The committee acts solely in an advisory capacity.

b. The committee will discuss and present information, guidance, and recommendations that
the members of the committee consider relevant to disposing of issues.

5. ORGANIZATION, MEMBERSHIP, AND ADMINISTRATION.

a. The FAA will establish a committee representing the various parts of the industry and
Government.
i. The ARC will consist of approximately 25-30 members.

1. The FAA will select organizations to participate in the ARC. The ARC
will consist of representatives from the aviation community, including
pilot employee associations and air carriers.

iii. The FAA will identify the number of ARC members that each
organization may select to participate. The Associate Administrator for
Aviation Safety will then request that each organization name its
representative(s). The representative for the organization should have
authority to speak for the members he or she represents.

iv. Active participation and commitment by members will be essential for
achieving the committee objectives and for continued membership on the
ARC.

b. The committee may set up specialized work groups that will include at least one
committee member and invited subject matter experts from industry and Government, as
necessary.

c. The Associate Administrator for Aviation Safety will receive all committee
recommendations and reports.

d. The Associate Administrator for Aviation Safety is the sponsor of the committee and wili
select an industry chair(s) from the membership of the committee. Also, the Associate
Administrator will sclect the FAA-designated rcpresentative for the committee. Once appointed.
the industry chair(s) will:

(1) Determine, in coordination with the other members of the committee, when a
meeting s required.
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(2) Arrange notification to all committee members of the time and place for each
meetmg.

(3) Draft an agenda for each meeting and conduct the meeting.
e. A Record of Discussions of committee meetings will be kept.
f. Although a quorum is desirable at committee meetings, it is not required.

6. PUBLIC PARTICIPATION. The Flight and Duty Time Limitations and Rest
Requirements ARC meetings are not open to the public. Persons or organizations that are not
members of this committee and are interested in attending a meeting must request and receive
approval in advance of the meeting from the industry chair(s) or the designated Federal
representative.

7. AVAILABILITY OF RECORDS. Under the Freedom of Information Act, 5 U.S.C. § 522,
records, reports, agendas, working papers, and other documents that are made available to or
prepared for or by the committee will be available for public inspection and copying at the FAA
Flight Standards Service, AFS-200, 800 Independence Avenue, SW., Washington, DC 20591.
Fees will be charged for information furnished to the public according to the fee schedule
published in Title 49 of the Code of Federal Regulations part 7.

8. PUBLIC INTEREST. Forming the Flight and Duty Time Limitations and Rest
Requirements ARC is determined to be in the public interest to fulfill the performance of duties
imposed on FAA by law.

9. EFFECTIVE DATE AND DURATION. This committee is effective July 15, 2009. The
ARC will submit its recommendations, in the form of a draft Notice of Proposed Rulemaking
(NPRM) that includes regulatory language, to the Associate Administrator for Aviation Safety
by September 1, 2009. The committee will remain in existence until November 15, 2009, unless
sooner terminated or extended by the Admimstrator.

L. Babbim—

J. Randolph Babbitt
Administrator



September 9, 2009

Ms. Margaret Gilligan

Associate Administrator for Aviation Safety
Aviation Safety

Federal Aviation Administration

800 Independence Avenue SW.
Washington, DC 20571

Dear Ms. Gilligan:

On behalf of the Flight and Duty Time Limitations and Rest Requirements Aviation
Rulemaking Committee (ARC), we are pleased to provide you with a copy of the
ARC’s recommendations on updated flight and duty time limitations and rest
requirements. The recommendations are in the format of a draft notice of proposed
rulemaking, as required by the ARC’s charter.

These recommendations reflect diligent work by the ARC on an accelerated timeline, and
represent careful deliberation by the members, combining the best available science and
their collective experience in the air carrier industry. We are confident that the
recommendations represent a substantial improvement over current regulations and will be
effective in helping to achieve the FAA’s goal of reducing fatigue and increasing alertness
among flightcrew members.

We trust these recommendations will be helpful in your decisionmaking process. We and
our fellow ARC members stand ready to assist the FAA in prioritizing implementation of
the ARC’s recommendations.

Sincerely, 2
W Don Wykoff
Co-Chair Co-Chair

Enclosure


Katie
Stamp
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[4910-13]

DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration

14 CFR Part XXX

Docket No. FAA-YYYY- ; Notice No.

RIN 2120-

Flightcrew Member Flight and Duty Time Limitations and Rest Requirements
AGENCY: Federal Aviation Administration (FAA), DOT.

ACTION: Notice of proposed rulemaking (NPRM).

SUMMARY:: This proposal would establish flightcrew member flight and duty time
limitations and rest requirements, taking into account current fatigue science and
approaches to addressing fatigue. This proposal would set a single standard for all
certificate holders and flightcrew members operating under parts 121 and 135 of

Title 14, Code of Federal Regulations (14 CFR). This proposal is needed to address the
current international approaches concerning fatigue. The intended effect of this proposal is
to ensure the continued safety of the national airspace system (NAS) for all users by
enhancing flightcrew member alertness and mitigating fatigue.

DATES: Send your comments on or before [Insert date 30/45/60/90/120 days after date of

publication in the Federal Register].

ADDRESSES: You may send comments identified by Docket Number [insert docket
number] using any of the following methods:

e Federal eRulemaking Portal: Go to http://www.regulations.gov and follow the

online instructions for sending your comments electronically.
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e Mail: Send comments to Docket Operations, M—30; U.S. Department of
Transportation, 1200 New Jersey Avenue SE., Room W12-140, West Building
Ground Floor, Washington, DC 20590-0001.

e Hand Delivery or Courier: Take comments to Docket Operations in

Room W12-140 of the West Building Ground Floor at 1200 New Jersey
Avenue SE., Washington, DC, between 9 a.m. and 5 p.m., Monday through
Friday, except Federal holidays.
e Fax: Fax comments to Docket Operations at 202—493-2251.
For more information on the rulemaking process, see the SUPPLEMENTARY
INFORMATION section of this document.
Privacy: We will post all comments we receive, without change, to

http://www.regulations.gov, including any personal information you provide. Using the

search function of our docket Web site, anyone can find and read the electronic form of all
comments received into any of our dockets, including the name of the individual sending
the comment (or signing the comment for an association, business, labor union, etc.). You
may review the U.S. Department of Transportation’s (DOT) complete Privacy Act
Statement in the Federal Register published April 11, 2000 (65 FR 19477), or you may

visit http://DocketsInfo.dot.gov.

Docket: To read background documents or comments received, go to

http://www.regulations.gov at any time and follow the online instructions for accessing the

docket, or the Docket Operations in Room W12-140 of the West Building Ground Floor at
1200 New Jersey Avenue SE., Washington, DC, between 9 a.m. and 5 p.m., Monday

through Friday, except Federal holidays.
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FOR FURTHER INFORMATION CONTACT: For technical questions concerning this
proposed rule contact [Insert the name, Division/Branch, Routing Symbol],

Federal Aviation Administration, 800 Independence Avenue SW., Washington, DC 20591;
telephone (XXX) XXX-XXXX; facsimile (XXX) XXX-XXXX, email
XXXX.XXXX@faa.gov. For legal questions concerning this proposed rule contact [Insert
the name, Division/Branch, Routing Symbol], Federal Aviation Administration,

800 Independence Avenue SW., Washington, DC 20591; telephone (XXX) XXX-XXXX;
facsimile (XXX) XXX-XXXX, email XXXX.XXXX@faa.gov.

SUPPLEMENTARY INFORMATION:

Later in this preamble under the Additional Information section, we discuss how
you can comment on this proposal and how we will handle your comments. Included in
this discussion is related information about the docket, privacy, and the handling of
proprietary or confidential business information. We also discuss how you can get a copy
of related rulemaking documents.

Authority for this Rulemaking
[Insert]
Table of Contents
I. Executive Summary
II. Background
A. Statement of the Problem
B. Aviation Rulemaking Committee Tasking

C. National Transportation Safety Board (NTSB) Recommendations
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D. International Standards

1. Amendment No. 33 to the International Standards and Recommended Practices,

Annex 6 to the Convention on International Civil Aviation, Part I, International

Commercial Air Transport—Aeroplanes (International Civil Aviation Organization

(ICAO) Standards and Recommended Practices (SARP))

2. United Kingdom Civil Aviation Authority Publication 371 (CAP 371)

3.

Annex III, Subpart Q to the Commission of the European Communities

Regulation No. 3922/91, as amended (EU OPS subpart Q)

E. Scientific Expert Presentations

1.

2.

3.

4.

5.

Fatigue

Fatigue Factors in Aviation
Preventing and Mitigating Sleep Debt
Fatigue Modeling

Preventing Fatigue and Fatigue Risk Management Systems

ITI. General Discussion of the Proposal

A. Applicability

1. Single Approach

2. Unique Supplemental Operations

B. Definitions

C. Responsibilities

1. Certificate Holder Responsibilities

a. Schedule

b. Nonretribution Policy
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2. Flightcrew Member Responsibilities
D. Fatigue Policy, Education, and Training
E. Fatigue Risk Management System
1. Simplified FRMS
2. Comprehensive FRMS
F. Duty
1. Definitions
2. Scientific Considerations
3. ARC Considerations
a. Ground Transportation
b. Deadhead Transportation
c. Duties Before a Flight Duty Period
d. Training
e. Aircraft Positioning
G. Flight Time
1. Definition
2. ARC Considerations
H. Flight Duty Period
1. Scientific Considerations
2. ARC Considerations
3. Maximum Scheduled Flight Duty Period by Operations
4. Definitions

5. Nonaugmented Operations With Acclimated Flightcrew



6.

September 10, 2009
THIS DOES NOT REPRESENT A CONSENSUS DOCUMENT

Irregular Operations

I. Flight Duty Period—Split Duty

1.

2.

3.

Definitions

Scientific Considerations

ARC Considerations

J. Flight Duty Period—Consecutive Night Flights

K. Flight Duty Period—Augmented Flightcrew

1.

2.

Definition
ARC Considerations
Scientific Discussions

Flight Time Limitations To Determine Augmentation

. Rest Facilities

Relief Flightcrew Member

Development of FDP Augmentation Table

. Augmentation Triggers

Acclimation

a. Scientific Considerations

b. Definitions

c. Acclimated versus Nonacclimated

d. Long-range Flying and Recovery Rest

10. Acclimated Augmented Flightcrew

11. Nonacclimated Augmented Flightcrew

12. Multiple Flight Segment Augmented Flight Operations



September 10, 2009
THIS DOES NOT REPRESENT A CONSENSUS DOCUMENT

L. Flight Duty Period—Single Pilot Operations
M. Flight Duty Period—Extensions
N. Flight Duty Period—Commuting
O. Flight Duty Period—Reserve Duty
1. Definitions
2. Scientific Considerations
3. ARC Considerations
a. Long-call Reserve
b. Short-call and Airport/Hotel Standby Reserve
c. Proposed Reserve Systems
d. Long-haul Reserve
e. Proposed Reserve Requirements
P. Cumulative Fatigue Limits
1. Current Requirements
2. Scientific Considerations
3. ARC Considerations
a. Flight Hour Limits
b. Hours versus Calendar Days
c. Flight Duty Period, Duty Period, and Flight Time
d. 1,000 Flight Hour Yearly Limit
e. Cumulative Fatigue Limit Scheme
f. Categorizing Activities

g. Proposed Cumulative Fatigue Limits
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h. Deadhead Transportation
1. Rest Resets
Q. Rest Period
1. Definition
2. Scientific Considerations
3. ARC Considerations
4. International Rest
5. Contact During a Rest Period
6. Reduced Rest
7. Recovery Rest
8. Consecutive Circadian Disruptive Layovers
a. Scientific Considerations
b. ARC Considerations
IV. Regulatory Notices and Analyses
V. The Proposed Amendment
I. Executive Summary
[To be completed]
I1. Background
A. Statement of the Problem
On June 10, 2009, FAA Administrator J. Randolph Babbitt testified before the
Senate Committee on Commerce, Science, and Transportation, Subcommittee on
Aviation Operations, Safety, and Security on Aviation Safety regarding the FAA’s role in

the oversight of certificate holders. He addressed issues regarding flightcrew member
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training and qualifications, flightcrew fatigue, and consistency of safety standards and
compliance among air transportation certificate holders. He also committed to assess the
safety of the air transportation system and to take appropriate steps to improve it.

B. Aviation Rulemaking Committee Tasking

To carry out the Administrator’s goal, the FAA chartered an aviation rulemaking
committee (ARC) to recommend rulemaking on flight time limitations, duty period limits,
and rest requirements for flightcrew members in operations under parts 121 and 135. The
ARC was chartered to provide a forum for the U.S. aviation community to discuss current
approaches to mitigate fatigue found in international standards, and recommend how the
United States should modify its regulations. The ARC consisted of 18 members
representing air carrier and union associations. The members were selected based on their
extensive certificate holder management and/or direct operational experience.

The FAA recognizes that the effects of fatigue are universal. The profiles of
operations under parts 121 and 135 are similar enough that the same fatigue mitigations
should be applied to all flightcrew members operating under these parts. Therefore, the
FAA asked the ARC to consider and address the following:

(1) A single approach to addressing fatigue that consolidates and replaces existing
regulatory requirements in parts 121 and 135.

(2) Generally accepted principles of human physiology, performance, and alertness
based on the body of fatigue science.

(3) Information on sources of aviation fatigue.

(4) Current approaches to fatigue mitigation in international standards.

(5) Fatigue risk management systems (FRMS).
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The ARC met over a 6-week period beginning July 7, 2009, and provided the FAA
the results of their meeting discussions in the form of a record of each meeting, and a draft
NPRM, including the preamble and regulatory text. A writing committee, a subgroup of
the ARC, drafted this preamble using the records of meeting, which are attached in their
entirety to this NPRM as attachment II1.

(NOTE: Because of time constraints, the full ARC did not review

this preamble. However, as mentioned, the language was developed

from the records of meeting, which were reviewed for accuracy by

the full ARC.)

The ARC’s goal was to reach as much agreement as possible on the prospective
regulation. The ARC noted that it would most likely not achieve consensus on all issues.
Several of the ARC members proposed rule sections include alternative schemes and/or
limits to reflect the range of ARC member positions; these are bracketed and highlighted in
gray. In addition, the Cargo Air Carrier Association (CAA) presented a separate proposal,
for FAA consideration, that addresses the unique operations of its members. (See
attachment I to this NPRM.) According to the CAA, cargo operations are subject to
different operational and competitive factors than scheduled passenger air carrier
operations, including flight delays and schedule changes outside the control of the
certificate holder. Several ARC members opposed establishing a separate rule for cargo
operations and stressed that they support establishing one level of safety for all operations.
These ARC members believed that fatigue mitigation elements for the various types of
operations discussed during the ARC meetings can be addressed under the ARC’s

proposed scheme.

10
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The National Air Carrier Association (NACA) also submitted an alternate proposal
to the ARC. (See attachment II to this NPRM.) NACA proposed that the regulations
contained in subpart S of part 121 continue to apply to certificate holders conducting
unscheduled supplemental operations; however, the regulations should include a
requirement that such operators develop and implement FRMSs. NACA also requested
that the FAA establish a supplemental air carrier working group in the near future to
discuss the most effective fatigue mitigation elements for certificate holders conducting
supplemental operations.

The FAA informed the ARC that it may not accept all of the ARC’s proposals, but
it would explain any decisions in the published NPRM’s preamble. The FAA clarified to
ARC members that their ARC participation in no way precluded them from submitting
comments critical of the final NPRM to the public docket when it is eventually published.
C. National Transportation Safety Board (NTSB) Recommendations

The NTSB has long been concerned about the effects of fatigue in the aviation
industry. The first aviation safety recommendations, issued in 1972, involved
human fatigue. Aviation safety investigations continue to identify serious concerns about
the effects of fatigue, sleep, and circadian rhythm disruption. Currently, the NTSB’s list of
Most Wanted Transportation Safety Improvements includes safety recommendations
regarding pilot fatigue. These recommendations are based on two accident investigations

and an NTSB safety study on commuter airline safety.

11
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In February 2006, the NTSB issued safety recommendations after a BAE-J3201
operated under part 121 by Corporate Airline struck trees on final approach and crashed
short of the runway at Kirksville Regional Airport in Kirksville, Missouri. The captain,
first officer, and 11 of the 13 passengers were fatally injured. The NTSB determined the
probable cause of the accident was the pilots’ failure to follow established procedures and
properly conduct a nonprecision instrument approach at night in instrument meteorological
conditions. The NTSB concluded that fatigue likely contributed to the pilots’ performance
and decisionmaking. This conclusion was based on (1) the less than optimal overnight rest
time available to the pilots, (2) the early reporting time for duty, (3) the number of flight
legs, and (4) the demanding conditions encountered during the long duty day.

As a result of the accident, the NTSB issued the following safety recommendations
on flight and duty time limitations: (1) modify and simplify the flightcrew hours-of-service
regulations to consider factors such as length of duty day, starting time, workload, and
other factors shown by recent research, scientific evidence, and current industry experience
to affect crew alertness (recommendation No. A—06-10); and (2) require all part 121 and
part 135 certificate holders to incorporate fatigue-related information similar to the
information being developed by the DOT Operator Fatigue Management Program into
initial and recurrent pilot training programs. The recommendation notes that this training
should address the detrimental effects of fatigue and include strategies for avoiding fatigue
and countering its effects (recommendation No. A—06—11).

The NTSB’s list of Most Wanted Transportation Safety Improvements also includes
a safety recommendation on pilot fatigue and ferry flights conducted under 14 CFR part 91.

Three flightcrew members died after a Douglas DC—8-63 operated by Air Transport

12
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International was destroyed by ground impact and fire during an attempted three engine
takeoff at Kansas City International Airport in Kansas City, Missouri. The NTSB noted
that the flightcrew conducted the flight as a maintenance ferry flight under part 91 after a
shortened rest break that followed a demanding round trip flight to Europe that crossed
multiple time zones. The NTSB further noted that the international flight conducted under
part 121 involved multiple legs flown at night following daytime rest periods; this caused
the flightcrew to experience circadian rhythm disruption. In addition, the NTSB found that
the captain’s last rest period before the accident was repeatedly interrupted by the
certificate holder.

In issuing its 1995 recommendations, the NTSB stated that the flight time limits and
rest requirements under part 121 that applied to the flightcrew before the ferry flight did
not apply to the ferry flight operated under part 91. The NTSB found that the regulations
permitted a substantially reduced flightcrew rest period for the nonrevenue ferry flight. As
a result of the investigation, the NTSB reiterated earlier recommendations to (1) finalize
the review of current flight and duty time limitations to ensure the limitations consider
research findings on fatigue and sleep issues and (2) prohibit certificate holders from
assigning a flightcrew to flights conducted under part 91 unless the flightcrew met the
flight and duty time limits under part 121 or other applicable regulations
(recommendation No. A—95-113).

In 1994 the NTSB issued a safety study on commuter airline safety. The NTSB
noted that most of the pilots surveyed for the study had flown fatigued. The NTSB
concluded that the practice of scheduling part 135 pilots for training, check flights, or other

nonrevenue flights at the end of a full day of scheduled revenue flying increases the

13
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potential for fatigue-related accidents. The NTSB recommended that the FAA revise

part 135 to require that pilot flight time accumulated in all company flying conducted after
revenue operations, such as training and check flights, ferry flights, and repositioning
flights, be included in the flightcrew member’s total flight time accrued during revenue
operations.

In addition to recommending a comprehensive approach to fatigue with flight duty
limits based on fatigue research, circadian rhythms, and sleep and rest requirements, the
NTSB has also stated that FRMSs may hold promise as an approach to dealing with fatigue
in the aviation environment. However, the NTSB noted that it considers fatigue
management plans to be a complement to, not a substitute for, regulations to prevent
fatigue.

D. International Standards

There are a number of international standards addressing flight and duty time
limitations and rest requirements. In developing this proposal, the ARC reviewed the
following standards to determine if the FAA should adopt any of the international
philosophies or structures. The ARC recognized the importance of harmonization with the
international community and, where possible, used those standards in developing its
proposals. However, the ARC tailored the proposed flight and duty time limitations and
rest requirements to more accurately reflect the type of flying U.S. certificate holders
conduct, which differs from operations by European Union certificate holders. The

following is a summary of the basic provisions of the international standards.

14
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1. Amendment No. 33 to the International Standards and Recommended Practices,

Annex 6 to the Convention on International Civil Aviation, Part I. International

Commercial Air Transport—Aeroplanes (International Civil Aviation Organization

(ICAQ) Standards and Recommended Practices (SARP))

U.S. certificate holders are increasingly concerned with compliance with
ICAO standards, as they form the basis for regulation in foreign states where
U.S. certificate holders often operate.

The ICAO SARPs for Contracting States (States) provide that a certificate holder
establish flight time and duty period limitations and rest requirements that enable the
certificate holder to manage the fatigue of its flightcrew members. The ICAO SARPs do
not provide specific numerical values for these provisions; rather they set forth a regulatory
framework for member States to use as guidelines in establishing prescriptive limitations
for fatigue management. Member States are required to base their regulations on scientific
principles and knowledge, with the goal of ensuring that flightcrew members perform at an
adequate level of alertness for safe flight operations. The ICAO SARPs currently do not
address fatigue risk management programs. However, these programs are currently under
development.

The ICAO SARPs define fatigue as a physiological state of reduced mental and
physical performance capacity resulting from sleep loss or extended wakefulness and/or
physical activity. The ICAO SARPs address both transient and cumulative fatigue. They
recognize the importance of limiting (1) the additional tasks flightcrew members perform
before flights, and (2) the total flight time and duty periods over specified timeframes. In

establishing flight time and duty period limitations, member States are to consider factors

15
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that affect fatigue, including the (1) number and direction of time zones crossed, (2) time a
scheduled flight duty period is to begin, (3) number of planned and/or actual sectors,

(4) pattern of resting and sleeping relative to the flightcrew member’s circadian rhythm,
(5) scheduling of days, (6) sequence of early reporting times and late releases from duty,
and (7) flight operations characteristics.

ICAO states that a flight duty period (FDP) begins when a flightcrew member is
required to report for duty that includes flight and ends when the airplane comes to rest and
the engines are shutdown after the last flight on which that person is a flightcrew member.
Basic FDP limitations may be extended through the use of flightcrew augmentation
depending on the composition and number of flightcrew members carried to provide relief
and the type of rest facility. The ICAO SARPs provide that positioning (that is,
transferring a nonoperating flightcrew member from place to place as required by the
certificate holder) is part of an FDP if the time spent positioning immediately precedes an
FDP in where that person participated as a flightcrew member. However, commuting
(traveling from home to the point where the flightcrew member reports for duty) is not
included in an FDP.

The ICAO SARPs recognize the necessity of providing flightcrew members with an
adequate rest opportunity, free from all duties, to recover from fatigue before beginning the
next FDP. The flightcrew member is responsible for reporting for duty in an adequately
rested condition. The ICAO SARPs provide that rest periods should not include standby if
the conditions of standby do not allow the flightcrew member to recover from fatigue. In

addition, suitable accommodations are required to allow flightcrew members to recover

16
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from fatigue. The ICAO SARPs also provide that the pilot in command has the discretion,
within limits, to extend an FDP and reduce rest if unforeseen circumstances arise.

Finally, the ICAO SARPs provide that a certificate holder should maintain records
for its flightcrew members, including records of flight time, FDPs, duty periods, and rest
periods, and retain those records for a specified period of time for inspection by the State.
The certificate holder also should maintain records when the pilot in command has
exercised his discretion as described above. If this discretion has to be applied on more
than a specified percentage of occasions on a particular route or pattern, the certificate
holder should make arrangements to prevent undue fatigue; this can be accomplished by
revising the schedule or flightcrew member composition to reduce the frequency of such
events.

2. United Kingdom Civil Aviation Authority Publication 371 (CAP 371)

Air Navigation Order 2000, Part VI, as amended, requires a certificate holder to
have a civil aviation authority (CAA)-approved scheme for regulating the flight time of
aircrews. CAP 371 provides guidance on this requirement and recognizes that the prime
objective of a flight limitation scheme is to ensure flightcrew members are adequately
rested at the beginning of each FDP and are flying sufficiently free from fatigue so they can
operate efficiently and safely in normal and abnormal situations. When establishing
maximum FDPs and minimum rest periods, certificate holders must consider the
(1) relationship between the frequency and patterns of scheduled FDPs and rest periods and
time off, and (2) effects of working long hours with minimum rest.

Similar to the ICAO SARPs, CAP 371 states that an FDP begins when the

flightcrew member is required to report for duty that includes a flight and ends with
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“on-chocks,” that is, shutting down the aircraft engines on the final flight sector
(commonly referred to in the United States as a flight segment or a flight leg). However,
CAP 371 sets specific maximum FDP limitations in a series of tables for different
flightcrew compositions.

For an acclimatized flightcrew with two or more pilots, the limitations are based on
the local start time of the FDP and the number of sectors to be flown. (An acclimatized
flightcrew member is an individual who has spent 3 consecutive local nights on the ground
within a time zone that is 2 hours wide.) Under this scheme, the number of hours in an
FDP that begins between 0800 and 1259 is greater than the number of hours in an FDP
beginning earlier or later in the day for the same number of sectors flown.

For a nonacclimatized flightcrew with two pilots, the FDP limitations are based on
the length of the preceding rest period and the number of sectors flown. FDP limitations
may be extended by use of in-flight relief (augmentation) or split duty, or at the
commander’s (pilot in command’s) discretion. CAP 371 requires that when in-flight relief
is used to extend an FDP, the flightcrew members must have a comfortable reclining seat
or bunk separated from the flight deck and passengers.

To prevent cumulative fatigue, CAP 371 provides for maximum cumulative duty
hours and flight time hours. Maximum cumulative duty hours must not exceed 55 hours in
any 7 consecutive days (with limited extension to 60 hours); 95 hours in any
14 consecutive days; and 190 hours in any 28 consecutive days. In addition, CAP 371
precludes an individual from acting as a flightcrew member if at the beginning of the flight

the aggregate of all flight times exceeds (1) 100 hours, during the period of 28 days
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expiring at the end of the day on which the flight begins; or (2) 900 hours, during the
period of 12 months expiring at the end of the previous month.

Under CAP 371, a certificate holder must provide a rest period before a
flightcrew member begins an FDP. The minimum rest period must be (1) at least as long
as the preceding duty period or (2) 12 hours, whichever is greater. In limited
circumstances, the rest periods may be reduced by 1 hour. When away from home base,
the certificate holder must provide the flightcrew member with suitable accommodations
for rest. All flightcrew members must make optimum use of the opportunities and facilities
provided for rest; the individual flightcrew member is responsible for being sufficiently
rested before undertaking a flight.

CAP 371 requires each certificate holder to maintain the following records and
reports for at least 12 calendar months: (1) each flightcrew member’s flight and duty time
performed and rest periods received and (2) commander discretion reports for extended
FDPs and reduced rest periods as described above. The CAA audits these records and
reports to determine if the certificate holder’s planning of flight schedules and duty is
compatible with the limitations provided in the certificate holder’s scheme.

3. Annex III, Subpart Q to the Commission of the European Communities Regulation

No. 3922/91, as amended (EU OPS subpart Q)

EU OPS subpart Q prescribes limitations on FDPs, duty periods, block (flight) time,
and rest requirements. Like the previous standards discussed, EU OPS subpart Q
recognizes the importance of enabling flightcrew members to be sufficiently free from
fatigue so they can operate the aircraft satisfactorily in all circumstances. In establishing

their flight and duty limitation and rest schemes, EU OPS subpart Q requires certificate
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holders to consider (1) the relationship between the frequencies and pattern of FDPs and
rest periods, and (2) the cumulative effects of long duty hours with interspersed rest.
Certificate holders must revise a schedule when an actual operation exceeds the maximum
scheduled FDP on more than 33 percent of the flights in that schedule during a

specified period.

EU OPS subpart Q limits the maximum scheduled daily FDP to 13 hours. This
limitation does not apply to single pilot operations or emergency medical service
operations. However, for each sector (flight segment) flown, this 13-hour limitation is
reduced by 30 minutes after three sectors, with a maximum reduction of 3 hours. In
addition, EU OPS subpart Q recognizes the fatigue effect of flight during a flightcrew
member’s window of circadian low (WOCL). The WOCL is the period between 0200 and
0559. If the FDP starts in the WOCL, the FDP is reduced by 100 percent of its
encroachment on the WOCL, up to a maximum of 2 hours. When the FDP ends in or fully
encompasses the WOCL, the maximum FDP is reduced by 50 percent of its encroachment.

Under EU OPS subpart Q, the maximum daily FDPs can be extended up to 1 hour,
depending on the number of sectors flown and whether an FDP encroaches on the WOCL.
In addition, the use of augmented flightcrews is permitted to extend the maximum FDP
limit of 13 hours. The commander (pilot in command) also may extend an FDP after
consultation with the other flightcrew members in the event of unforeseen circumstances.
However, any such extensions must not exceed 2 hours, unless the flightcrew is
augmented; then the FDP may not be extended by more than 3 hours. If circumstances
arise after takeoff during the final sector, the flight may continue to the destination or an

alternate destination.
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EU OPS subpart Q also addresses cumulative duty and total block (flight) time
limits. Cumulative duty periods, including airport standby, cannot exceed 190 duty hours
in any 28 consecutive days, and must be spread as evenly as possible throughout the
28 consecutive days. In addition, a flightcrew member’s cumulative duty hours cannot
exceed 60 duty hours in any 7 consecutive days. A flightcrew members total block (flight)
time cannot exceed 900 block (flight) hours in a calendar year and 100 block (flight) hours
in any 28 consecutive days.

EU OPS subpart Q defines rest as an uninterrupted and defined period of time when
a flightcrew member is free from all duties and airport standby. Certificate holders are
required to ensure that rest periods provide sufficient time for flightcrew members to
overcome the effects of the previous duties and be well-rested for the next FDP. In
addition, a certificate holder must ensure that the effects on a flightcrew of passing through
different time zones are compensated for with additional rest. Flightcrew members are
required to make optimum use of rest opportunities and facilities.

Specifically, EU OPS subpart Q requires that minimum rest for an FDP, beginning
at home base, must be at least as long as the preceding duty period or 12 hours, whichever
is greater. If the FDP begins away from home base, the rest period must be as long as the
preceding duty period or 10 hours, whichever is greater. Within this rest period,

EU OPS subpart Q requires that a certificate holder provide at least 8 hours of opportunity
for sleep. EU OPS subpart Q also requires certificate holders to increase the minimum rest
periodically to a weekly rest period. The commander (pilot in command) also may reduce

rest in the event of unforeseen circumstances.
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Certificate holders must record and preserve each flightcrew member’s block and
duty time and rest period records for at least 15 calendar months. In addition, certificate
holders must separately retain aircraft commander discretion reports of extended FDPs and
flight hours and reduced rest periods for at least 6 months after the event.

E. Scientific Expert Presentations

To assist the ARC with its goal of developing proposed rules to enhance
flightcrew member alertness and employ fatigue mitigation strategies, the ARC reviewed
scientific information presented by the following scientific experts in sleep, fatigue, and
human performance research:

e Information on sleep, fatigue, and human performance presented by

Mr. Gregory Belenky, M.D., Sleep and Performance Research Center,
Washington State University and Mr. Steven R. Hursh, Ph.D., president,
Institutes for Behavior Resources, Professor, Johns Hopkins University,
School of Medicine.

e An overview of the current FAA fatigue studies. Mr. Thomas Nesthus, Ph.D.,

FAA Civil Aeromedical Institute (CAMI).

Drs. Belenky, Hursh, and Nesthus addressed questions from ARC members. In
addition, Mr. Peter Demitry, M.D., 4d Enterprises, addressed questions from the ARC but
did not make a presentation.

Below is a summary of the scientific presentations. The information from
responses to ARC member questions are contained under the appropriate subject headings

in the preamble.
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1. Fatigue

Fatigue is characterized by a general lack of alertness and degradation in mental
and physical performance. The scientific experts identified three types of fatigue:
transient, cumulative, and circadian. Transient fatigue is acute fatigue brought on by
extreme sleep restriction or extended hours awake within 1 to 2 days. Cumulative fatigue
is fatigue brought on by repeated mild sleep restriction or extended hours awake across a
series of days. Circadian fatigue refers to the reduced performance during nighttime hours,
particularly during the WOCL.

The scientific experts explained that there is no direct measure or physiological
marker that establishes when a person is fatigued, although biomedical data may indicate
physiological conditions favorable to fatigue. Fatigue is often accompanied by drowsiness
but is more than just being sleepy or tired.

Common symptoms of fatigue include the following:

e Measurable reduction in speed and accuracy of performance,

e Lapses of attention and vigilance,

e Delayed reactions,

e Impaired logical reasoning and decisionmaking, including a reduced ability to

assess risk or appreciate consequences of actions,

e Reduced situational awareness, and

e Low motivation to perform optional activities.
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A variety of factors contribute to whether an individual experiences fatigue, and the

severity of fatigue experienced. The major factors affecting fatigue include the following:

Time of day. Fatigue is, in part, a function of circadian rhythms. Human
waking and sleep cycles follow a 24-hour cyclical wave pattern, which is
known as the internal body clock (circadian rhythm). The circadian rhythm is
closely correlated to core body temperatures. All other factors being equal,
fatigue is most likely, and, when present, most severe, during the WOCL, when
body temperatures are at their lowest, between the hours of 0200 and 0600.
Studies have found that subjects remaining awake through the WOCL and into
the daytime hours experience improvements in performance once past the
WOCL, relative to their performance during the WOCL.

Amount of recent sleep. If a person has had significantly less than 8 hours of
sleep in the past 24 hours, he or she is more likely to be fatigued.

Time awake. A person who has been continually awake for more than 17 hours
since his or her last major sleep period is more likely to be fatigued.
Cumulative sleep debt. Sleep debt refers to the impact of receiving less than a
full night’s sleep for multiple days. For the average person, cumulative sleep
debt is the difference between the amount of sleep a person has received over
the past several days, and the amount of sleep they would have received if they
obtained 8 hours of sleep per night. For example, a person who has received a
total of 10 hours of sleep over the past 2 nights has a cumulative sleep debt of
6 hours. A person with a cumulative sleep debt of more than 8 hours since his

or her last full night of sleep is more likely to be fatigued.
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e Time ontask. The longer a person has continuously been doing a job without a
break, the more likely he or she is to be fatigued.

e Individual variation. Different individuals will respond to fatigue factors
differently. Individuals may also become fatigued at different times, and to
different degrees of severity, under the same circumstances.

There often is interplay between various factors contributing to fatigue. For
example, the performance of a person working night and early morning shifts is impacted
by the time of day. Additionally, because of the difficulty in obtaining normal sleep during
other than nighttime hours, this person is more likely to have a cumulative sleep debt
and/or to not have obtained a full night’s sleep within the past 24 hours.

2. Fatigue Factors in Aviation

It was noted that fatigue was a contributing factor in 9.3 percent of all Flight Safety
Awareness Program reports from one air carrier. Reported events included procedural
errors, unstable approaches, lining up with the incorrect runway, and landing without
clearances.

The following work schedule factors' were cited as affecting sleep,
circadian rhythms, and alertness:

e Early start times,

e Extended work periods,

¢ Insufficient time off between work periods,

e Insufficient recovery time off between consecutive work periods,

e Amount of work time within a shift or duty period,

" Rosekind MR. Managing work schedules: an alertness and safety perspective. In: Kryger MH, Roth T,
Dement WC, editors. Principles and practice of sleep medicine; 2005:682.
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e Insufficient time off between work periods,

e Number of consecutive work periods,

e Night work through WOCL,

e Daytime sleep periods, and

e Day-to-night or night-to-day transitions (lack of schedule stability).

3. Preventing and Mitigating Sleep Debt

Scientific research and experimentation has consistently demonstrated that adequate
sleep sustains performance. For most people, 8 hours of sleep in each 24-hour period
sustains performance indefinitely. Sleep opportunities during the WOCL (0200 and 0559)
are preferable, although some research indicates that the total amount of sleep obtained is
more important than the timing of sleep within the day. Within limits, shortened periods of
nighttime sleep augmented by additional sleep periods, such as naps before evening
departures, during flights with augmented flightcrews, and during layovers, may be nearly
as beneficial as a single consolidated sleep period. Sleep should not be fragmented with
interruptions and environmental conditions, such as temperature, noise, and turbulence.
Such conditions can impact how beneficial sleep is and how performance is restored.

In addition to scheduled rest in dedicated onboard rest facilities, the scientific
experts also endorsed the concept of controlled napping on the flight deck. Under a
carefully designed and approved controlled napping program, one flightcrew member at a
time remains seated at his or her flight deck station, but is relieved from flight
responsibilities, and may use the opportunity to nap. The other flightcrew member
assumes responsibility for monitoring flight status. By taking controlled naps in turns

during cruise, each flightcrew member may be more rested and alert for the more
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demanding approach and landing phases of flight. The scientific experts emphasized that
controlled cockpit napping is a performance enhancing measure only. They recommended
that it not be used to extend duty periods.

The scientific experts recommended crew resource management as an early step in
identifying fatigue. Flightcrew members should be cognizant of the appearance and
behavior of fellow flightcrew members. Signs of fatigue to watch for include slurred
speech, droopy eyes, requests to repeat things, and attention to the length of time left in the
duty period.

When a person has accumulated a sleep debt, recovery sleep is necessary.
Recovery sleep requires an opportunity to obtain sufficient sleep to fully restore the
person’s “sleep reservoir.” Recovery sleep should include at least 1 physiological night;
that is, one sleep period during nighttime hours in the time zone in which the individual is
acclimated. Recovery sleep does not require additional sleep equal to the cumulative sleep
debt; that is, an 8-hour sleep debt does not require 8 additional hours of sleep. However,
sleep on recovery days should be extended beyond the usual sleep amount. The average
person requires in excess of 9 hours of sleep per night to recover from a sleep debt.

The scientific experts also addressed issues involved in layovers. It was noted that
after long flights, a layover should permit at least 1 physiological night’s sleep, and the
value of additional layovers days would depend on circumstances of the particular
operation. According to the scientific experts, if a person usually sleeps less on layovers
than the normal amount at home, then additional layover days may lead to more sleep debt.
However, when sleep is missed, an extra day can permit additional recovery. Finally, the

benefits of layover sleep can depend on circadian factors.
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4. Fatigue Modeling

The scientific experts noted that biomathematical modeling of fatigue and
performance can assist in providing objective metrics, which are conspicuously lacking in
fatigue science. The rationale for modeling is that conditions that lead to fatigue are well
known. A model simulates specific conditions and determines if fatigue could be present.
Models can estimate degradations in performance and provide an estimate of schedule-
induced fatigue risk that considers many dynamically changing and interacting fatigue
factors.

5. Preventing Fatigue and Fatigue Risk Management Systems

The scientific experts offered the following steps toward preventing fatigue:
e Consider fatigue a safety risk factor.
e Consider the conditions and consequences of fatigue.

e Apply modeling as a tool to assess fatigue potential for specific routes and
schedules.

e Construct barriers in the scheduling process to reduce the safety risk.
e Use modeling as one tool to assess the success of fatigue reduction initiatives.

The scientific experts noted that these steps lead toward the concept of an FRMS.
An FRMS is an evidence-based process of continuous performance improvement.
One approach to an FRMS uses the five Ms, as follows:

e Measure. This step involves defining the operating environment, evaluating
schedules, and gathering empirical data, such as actigraph recordings, that may
correlate to fatigue risk.

e Model. This step includes modeling the fatigue problem, and analyzing factors

and sources of fatigue.
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e Manage. This step prescribes collaborating to identify solutions, and obtaining
commitment from affected parties to solve the problem.

e Mitigate. This step includes implementing operating practices,
labor agreements, and individual lifestyle choices to reduce fatigue risk to
acceptable levels.

e Monitor. The final step includes assessing operational indicators, as well as
individual self-evaluation. These data are fed back into the measurement
process to evaluate the success of and continuously improve mitigation
measures.

Following each presentation, the scientific experts cautioned the ARC not to base
its proposals on any one scientific study because of the propensity for individuals to
selectively interpret a study. Rather, they suggested considering an entire body of
scientific studies on which to develop proposed limitations and requirements.

The ARC members considered the information presented by the scientific experts
as well as other available scientific information, and used their substantial operational
experience knowledge base to develop its proposals. The ARC noted that the flight and
duty time rules and rest requirements will not eliminate fatigue; however, the ARC’s

proposals are focused on managing fatigue risk using mitigation strategies.
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I11. General Discussion of the Proposal
A. Applicability

1. Single Approach

The ARC initially discussed a single approach covering all part 121 and 135
operations, including certain flights conducted by part 121 and 135 certificate holders
under part 91, such as ferry flights, maintenance flights, and training flights. The proposed
flight and duty time limitation and rest requirement scheme is designed to enhance
flightcrew member alertness and mitigate fatigue. Its concepts have broad applicability,
therefore, it may not be necessary to distinguish between domestic, flag, supplemental,
commuter, or ondemand operations. Some ARC members disagreed and suggested that
certain operations might need to be addressed outside of mainstream operations.

2. Unique Supplemental Operations

The ARC discussed various types of supplemental operations that may not be
adequately addressed by the ARC’s proposed requirements and unduly restrictive to these
certificate holders. These supplemental operations range from moving armed troops for the
U.S. military and conducting humanitarian relief, repatriation, Civil Reserve Air Fleet
(CRAF), Air Mobility Command (AMC), and State Department missions.

One ARC member noted that many types of supplemental operations fly into hostile areas.
Another ARC member added that these flights are conducted into politically sensitive,
remote areas without rest facilities. One ARC member proposed that the director of
operations for the supplemental operator and the FAA’s principal operations inspector be
allowed to extend the FDP limits based on necessity. Another ARC member clarified that

these supplemental operations need to be distinguished from tourism operations or
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operations where cargo arrives late to the aircraft for loading. The ARC member added
that the certificate holder needs to have performed adequate planning for the mission, such
as having the appropriate onboard rest facilities or number of flightcrew members for the
length of the duty day, and that the emergency should not be self-induced. If a certificate
holder chooses not to equip an aircraft with adequate rest facilities, then the certificate
holder should not be able to claim an inability to comply with requirements because of the
lack of those rest facilities.

The ARC recognized the uniqueness of these operations and noted that today, AMC
and emergency operations are conducted under a deviation authority contained in
14 CFR §§ 119.55 and 119.57. The ARC also noted that the proposed requirements
establish a level of minimum risk, and added that the FAA should determine how to adjust
this level of risk for these special operations. One ARC member emphasized that a
certificate holder should be required to provide the flightcrew member adequate recovery
rest after operating under a deviation authority described above.
B. Definitions

The ARC’s proposed definitions are discussed under the appropriate topic headings.
C. Responsibilities

1. Certificate Holder Responsibilities

The ARC defined certificate holder as a person, organization, or enterprise
operating an aircraft for compensation or hire. The ARC used the term certificate holder to

reference domestic, flag, and supplemental air carriers and operators.
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The ARC discussed the following issues regarding certificate holder responsibilities

relating to flightcrew member flight and duty time limitations and rest requirements:

Each certificate holder should consider the relationship between the frequencies
and pattern of flight duty periods, flight time, and rest periods, and the
cumulative effects of long duty hours; and

Each certificate holder’s culture should not inhibit flightcrew members from

refusing to accept an assignment because of being in a state of fatigue.

a. Schedule

The ARC noted that a certificate holder should consider the following factors,

which affect fatigue, in addition to the characteristics of its flight operations, when

scheduling flightcrew members:

Time of day a flight duty period is to begin and end,
Number of flight segments,

Time zones,

Flightcrew member’s circadian rhythm, and

Days off.

The ARC also noted that a flightcrew member scheduling system needs to be

robust. The ARC discussed that reliability of the FDP schedule is a key component to

maintaining fatigue mitigation boundaries. The ARC defined schedule reliability as the

accuracy of the length of a scheduled FDP, as compared to the actual FDP. The ARC

proposed that each certificate holder ensure scheduling integrity by adjusting their

system-wide FDP schedule if the total number of FDPs are shown to actually exceed the

planned schedule 5 percent of the time. In addition, the ARC proposed that the certificate
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holder ensure flightcrew member scheduling reliability by adjusting any FDPs that are
shown to actually exceed the planned schedule [15 to 30] percent of the time. The ARC
also considered that planned schedule times should factor in all known and foreseeable
circumstances such as seasonal wind changes and runway closures, and that certificate
holders adjust schedules in the next cycle after any variations become known or forecasted.
The ARC proposed that certificate holders report scheduling reliability data to the FAA
every [1 month/ 2 months].
b. Nonretribution Policy

The ARC proposed that each certificate holder establish a policy of nonretribution
toward a flightcrew member who may state that he or she is fatigued. This may be a
separate policy or part of the company’s overall fatigue policy discussed in section D.

2. Flightcrew Member Responsibilities

The ARC defined a flightcrew member as a certificated pilot or flight engineer
assigned to duty in an aircraft during a flight duty period. The ARC discussed that
flightcrew members should make the best use of sleep opportunities and rest facilities. The
ARC noted that it is incumbent on a flightcrew member to be rested and prepared before
beginning an FDP.

The ARC also noted that it would be a violation of § 91.13, Careless or reckless
operations, not to do so. The ARC also considered whether the ARC proposal should
contain a requirement for each flightcrew member to report to the certificate holder when
they are too fatigued to complete a flight segment. Generally, the ARC members felt that
such regulation would be overly restrictive. The ARC included a proposed requirement for

a flightcrew member to report for an FDP adequately rested. In addition, the ARC defined
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fatigue as a physiological state of reduced mental and/or physical performance capability
resulting from a lack of sleep and/or increased physical activity that can reduce a flightcrew
member’s alertness and ability to safely operate an aircraft or perform safety-related duties.
D. Fatigue Policy, Education, and Training

The ARC noted that to be effective, changes to flight and duty time limitations and
rest requirements must be coupled with a robust education initiative. Flightcrew members
must be aware of the relationships between fatigue, rest, and duty time, and must know
how to plan their rest to best prepare for upcoming duty periods. The ARC proposed that
each certificate holder develop a fatigue policy, and implement a fatigue education and
training program for its flightcrew members and all flight operations employees in
dispatch, crew scheduling, and systems operations control, including individuals with
management oversight of those areas. This policy and training is required regardless of
whether the certificate holder chooses to develop an FRMS. The fatigue education and
training program must include information on the detrimental effects of fatigue and
strategies for avoiding and countering fatigue. The ARC anticipated that the FAA will
provide advisory material on these issues.
E. Fatigue Risk Management System

The ARC defined an FRMS as a comprehensive range of procedures that are both
scientifically based and data-driven, allowing a cooperative and flexible means of
managing fatigue.

The ARC noted that an FRMS is envisioned to bring relief on flight and duty time
limits that may be overly prescriptive for particular operations, including those that

experience has shown can be safely conducted even though the constructs of the operation
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may indicate a potential for inducing fatigue. The ARC discussed extended twin-engine
overwater operations (ETOPS), the advanced qualification program (AQP), and area
navigation/required navigation performance as examples of existing processes developed
by the FAA and air carriers that could be benchmarked.

1. Simplified FRMS

The ARC noted that certificate holder development and FAA approval of a
comprehensive, mature FRMS would be a lengthy process, but believes a simplified FRMS
could be implemented relatively quickly to permit certificate holders the flexibility to
increase maximum scheduled FDPs for limited operations, as necessary, if certain
mitigations are present. As an example, the ARC speculated that the requirements would
be similar to those in existing operations specifications (OpSpecs) A332, Ultra Long Range
Operations. The ARC noted that the FAA envisioned a centralized FAA organization
responsible for processing all such FRMS requests.

The ARC stated that an education and data collection component, a feedback
process, and a review process be the minimum required in a simplified FRMS. Several
ARC members expressed concern that education is not an adequate substitute for quality
sleep, and that simplified FRMS approvals could be granted too easily. Further, some
ARC members held personal beliefs that fatigue and rest education is an existing
requirement for all certificate holders, so the education component of a simplified FRMS
should include enhancements or increases, such as a required number of training hours.

The ARC members discussed the philosophy behind an FRMS, and some of the
key concepts, from the standpoints of both certificate holders and flightcrew members.

Some ARC members stated that the ARC’s recommendations should include rule language
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enabling the development and approval of a basic FRMS process potentially under a
certificate holder’s operations specifications. In addition, the FAA could develop advisory
circulars offering certificate holders guidance on creating an FRMS. The ARC envisioned
that these would be interim steps in the development of a comprehensive, fully matured
FRMS.

The ARC noted that an FRMS initially would be developed around long-range
international operations, although scientific modeling shows that domestic operations pose
a greater fatigue risk. From long-range operations, development for potential use would
extend to all operations, and could eventually reach a point where all schedules are vetted
through an FRMS.

The ARC discussed the following mitigations that can be described as a simplified
FRMS. The ARC proposed that a simplified FRMS be approved by the FAA for the
limited operation. The ARC presented how a simplified FRMS would be used for flights
conducted by a four-pilot flightcrew with a Class 1 rest facility. The simplified FRMS
would include the following:

e Scientifically based method to determine maximum duty times, preduty,
layover, and post-duty rest requirements, and an in-flight prescriptive rest
scheme to ensure adequate alertness is maintained during regular and irregular
operations.

e Validation of the suitability of the onboard rest facility.

e Data gathering methodology to validate the scientific method used.

e A feedback process to assess actual operations.

e Specific qualification and staffing requirements.
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e An FAA-approved training program for all stakeholders on fatigue and sleep

education, including mitigation and countermeasures strategies.

2. Comprehensive FRMS

The ARC considered whether development and implementation of an FRMS would
be voluntary or mandatory. One ARC member noted that developing and implementing an
FRMS eventually should be mandatory, although expanded operational capability may be
an incentive to early development.

The ARC discussed a comprehensive FRMS. Fatigue risk management includes
development of a just culture, processes, and structures within the operation that are
directed toward the effective mutual management of both potential opportunities. The
scientifically validated effects those opportunities might pose on the operation from
fatigue. Fatigue risk management also requires a cooperative effort at the highest level for
the respective parties involved. The FRMS requires the certificate holder to—

e Identify a fatigue baseline for the population.

e Use scientific validation of respective work schedules.

¢ Implement education and management of the processes for the all stakeholders.

e Evaluate and validate the instituted policies at the highest level of the joint

review team for future inclusion in the continuing process of fatigue
management/mitigation on the property.

The ARC discussed some of the concepts that would be included in a
comprehensive FRMS, such as high-level management involvement, feedback and
continuous improvement, and an intrinsic safety culture. An FRMS would include the

definition of baseline fatigue, identification and implementation of mitigation measures,
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and data collection to evaluate effectiveness, which would be fed back into the system in a
repetitive process. The ARC envisioned a data collection effort similar to those used to
support AQP and ETOPS would be necessary, and that the FRMS would be FAA-approved
through a centralized FAA office. The ARC noted that three operators currently are
gathering fatigue data under an independently funded voluntary program.

The ARC proposed an FRMS addressing the following elements:

A fatigue risk management policy.

e A cooperative effort between management and labor (management and labor are
co-owners of the program).

e Development of a baseline of fatigue.

e The use of scientific methodology for developing work schedules that
includes—
0 Construction of rotations (pairings) and monthly schedules, and
0 Scientific modeling and filtering of actual operations.

e The development of processes and structures within the operation directed
toward effective management of fatigue.

e Education and training of all stakeholders.

e A continuous process of fatigue management and mitigation.

e A fatigue review panel that includes management and labor representatives.

¢ A monthly reassessment process, including analysis of data.

Audits (semiannual and annual).

The ARC envisioned that the FAA audit a certificate holder’s FRMS annually.
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F. Duty
1. Definitions

The ARC reviewed the definition of duty contained in the ICAO SARPs, CAP 371,
and EU OPS subpart Q. The ARC noted that all three standards consider duty as any task
associated with the business of the certificate holder. ICAO specifies duty as any task that
flightcrew members are required by the certificate holder to perform, including, for
example, flight duty, administrative work, training, deadheading, and standby when it is
likely to induce fatigue. The ARC defined duty as any task where a certificate holder
requires a flightcrew member to perform, including pre- and post-flight duties,
administrative work, training, deadhead transportation, aircraft positioning on the ground,
aircraft loading, and aircraft servicing. In addition, the ARC defined duty period as a
period that begins when a certificate holder requires a flightcrew member to report for duty
and ends when that person is free from all duties.

2. Scientific Considerations

In determining cumulative fatigue limits, the ARC considered whether a
duty period, which encompasses duties not included in the FDP, such as post-flight
checklists, debrief, and logbook write-ups, was necessary. The ARC asked the
scientific experts how cumulative duty affects fatigue. The scientific experts responded
that repeated infringement of duty into opportunity for sleep leads to sleep debt. The
scientific experts noted that there also is a correlation between time awake and general
performance, in that regardless of whether the person is doing work that requires little
effort, there still is a drain on the body over time since awakening. The scientific experts

ultimately decided that while low-level tasks, such as post-flight checklists and logbook
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write-ups, did not require the same level of alertness as that needed to safely operate an
aircraft, there was good rationale for placing a cumulative limit on duty time. It was noted
that some administrative tasks, such as logbook write-ups, can have safety implications on
future operations.

3. ARC Considerations

The ARC noted that some certificate holders use the concept of a release time,
which typically is 15 to 30 minutes after the end of an FDP, to address checklists, debrief,
and logbook write-ups, essentially creating an ad hoc duty period limitation. The ARC
considered whether such an approach was adequate, as opposed to creating a separate duty
period. The ARC noted that a separate, total duty period limit was necessary to prevent
flightcrew member fatigue because flightcrew members often are being required to carry
out other duties, such as monitoring an aircraft that has an engine running because of
station or aircraft limitations and engine run-ups for maintenance purposes that would not

be captured by a set length of time for release. See figure 1 for depiction of duty period.
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Figure 1—Duty Period
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a. Ground Transportation

The ARC discussed whether transportation to and from an accommodation for a
rest period should be included in a duty period, because time spent in transportation is not
rest and could detract from a flightcrew member’s opportunity for sleep during a rest
period. The ARC defined transportation local in nature as transportation from the point of
last duty to an accommodation for the purpose of a rest period, or from an accommodation
to report for a duty period. This transportation does not exceed 30 minutes under normal
circumstances. The ARC differentiated transportation local in nature from any
transportation needed to travel from a remote airport or aircraft location to an
accommodation. The ARC acknowledged that transportation was not rest, but elected to
include an allotment for transportation time in the required rest period, rather than include

it as part of a duty period. However, if the actual transportation time is known to exceed
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the allotted time in the rest period, the certificate holder should plan for that additional time
period to protect the flightcrew member’s opportunity for sleep on a rest period.
b. Deadhead Transportation

The ARC noted that deadhead transportation can be either by air or surface, and can
occur before, after, or in between flight segments. The ARC defined deadhead
transportation as transportation of a flightcrew member as a passenger, by air or surface
transportation, as required by a certificate holder. The ARC considered how each of these
situations would be addressed in either an FDP or duty period.

Discussion centered around whether deadheading was fatiguing or could actually
mitigate fatigue because flightcrew members were not spending time on a task and may be
able to obtain a restorative nap. Because of the various possibilities for deadhead
transportation, which can include a minimally reclining coach seat in an aircraft to riding in
a van in surface transportation, the ARC noted it is difficult to assume that a flightcrew
member would receive any sort of sleep opportunity for fatigue mitigation during deadhead
transportation. The ARC acknowledged that deadhead transportation preceding a flight
segment was more critical, because the flightcrew member would begin their flight
segment after potentially having spent several hours in an aircraft or vehicle in an upright
sitting position. The ARC viewed deadhead transportation following a flight segment as
potentially fatiguing for the previously listed reasons, but acknowledged that the
transportation would allow the flightcrew member to reach either their home base or an
accommodation for a rest period without requiring time on task. The ARC defined home
base as the location designated by a certificate holder, where a flightcrew member normally

begins and ends his or her duty period. Home base is also commonly known as domicile.
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Based on this reasoning, the ARC noted that deadhead transportation that precedes
a flight segment without an intervening required rest period or occurs between flight
segments should be considered as part of an FDP. The ARC further noted that deadhead
transportation following the final flight segment of an FDP or a flightcrew member’s duty
that consists entirely of deadhead transportation should be considered part of a duty period,
and may not be considered part of a rest period.
One ARC member suggested that there be additional limitations on deadhead
transportation other than the proposed cumulative fatigue duty limits. The ARC discussed
whether there should be a daily duty day limit applicable to a flightcrew member in
deadhead transportation. One ARC member commented that flightcrew members in
deadhead transportation are not operating aircraft, so safety is not directly affected.
Another ARC member suggested that that proposed weekly cumulative duty limits
adequately address the issue; however, the ARC solicited alternative concepts. These
alternatives are presented as follows:
e Time spent entirely in deadhead transportation during a duty period must not
exceed the flight duty period in tables B(1) and B(2) of § 117.17 for the same
start time as the deadhead transportation, plus 2 hours. [Option 1]

e A duty period that consists entirely of deadhead transportation cannot exceed
21 hours and the flightcrew member must travel in a Class 2 rest facility.
[Option 2]

e The certificate holder must provide rest equal to the length of the deadhead

transportation, but not less than the required rest in § 117.33 upon the

completion of such transportation. [Option 3]
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If time is spent entirely in deadhead transportation, the certificate holder must
provide a rest period equal to the length of the deadhead transportation
multiplied by 1.5 but not less than the required rest in § 117.33 upon completion
of such transportation. [Option 4]

See attached September 1, 2009, CAA Proposal. [Option 5]]

These alternatives potentially would address the possible scenario of a

flightcrew member in deadhead transportation for 30 hours who, as currently proposed,

would receive only the 12 hours minimum required rest.

The ARC considered the following additional concepts for limiting deadhead

transportation:

A duty period that includes an FDP, followed by deadhead transportation in the
same duty period may exceed the maximum FDP values by no more than the
allowable extension.

For a duty period that consists solely of deadhead transportation, the subsequent
rest period should be based on the length of the deadhead transportation
multiplied by 1.5 but not less than 10 hours for domestic operations or 12 hours

for international operations.

c. Duties Before a Flight Duty Period

The ARC discussed duties that may be required of a flightcrew member before an

FDP. For example, some flightcrew members working for smaller certificate holders may

be required to be at the airport well before departure time to clean, load, or deice an

aircraft. Some certificate holders take the position that, regardless of when a flightcrew

member arrives to perform these tasks, duty does not begin until 1 hour before departure,
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which is the report time commonly used in the air carrier industry. The ARC defined
report time as the time at which a flightcrew member is required by a certificate holder to
report for a duty period. This time is typically 1 hour for domestic operations and

1 to 1.5 hours for international operations but can vary by certificate holder.

The ARC noted that with the increased use of electronic flight bags, flightcrew
members may begin preparing for a flight before their report time at the airport. The ARC
considered when duty begins, if a flightcrew member downloads and reviews flight
planning paperwork before leaving his or her home or accommodations. The ARC noted
that the difference is that the certificate holder required the duties to be performed versus
the flightcrew member voluntarily performing the duties. The ARC proposed that if the
certificate holder requires the duty, it should be included in the duty period. If the duty was
a voluntary action by the flightcrew member, it should not be included in the duty period.
The ARC stated that the purpose of the report time being a set time before departure is to
allow for preflight planning and briefing.

d. Training

The ARC discussed various concerns related to training administered in close
proximity to the beginning or end of an FDP. The ARC considered whether training
should constitute a duty period or an FDP. The ARC noted that time in training cannot
constitute rest, and that flightcrew members must have adequate rest following training
before reporting for an FDP.

One ARC member suggested that training preceding actual flight operations be
considered part of an FDP, while training following flight operations be considered part of

a duty period. Some ARC members proposed that training conducted in an aircraft,
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[flight simulator or flight training device] would be considered as an FDP, while all other
types of training, including ground school and distance learning would be considered as
part of a duty period. Other ARC members proposed that training in [flight simulators or
flight training devices] be considered duty but not part of an FDP. The ARC further
discussed how distance learning would be counted against duty period limits, because
many flightcrew members conduct this training at various times, including at home on days
off or while on a lengthy layover. The ARC proposed to allow distance learning to be
performed at the discretion of a flightcrew member. This would allow the flightcrew
member to complete the training on their own schedule, without concern for whether or not
they were exceeding a duty limit if they elected to do so while on a layover.
e. Aircraft Positioning

The ARC also considered whether on-airport aircraft positioning and similar
activities should be included in a duty period or an FDP. The ARC noted that under the
definition proposed by an earlier ARC addressing fatigue in part 135 operations,
positioning an aircraft on the ground would be included in an FDP. However,
one ARC member pointed out that it seems unnecessary to, for example, augment a
flightcrew simply to cover the potential need to position an aircraft were the positioning to
cause the flightcrew member to exceed an FDP. Several ARC members stated that under
the above scenario aircraft positioning could be accomplished under a 2-hour extension for
unforeseen circumstances. However, some ARC members noted that if positioning
consistently was called for after flights, such as at a station where aircraft are parked in a
hangar during winter months, that it could not be considered unforeseen and would have to

be included in the FDP. Several ARC members suggested that any activities conducted
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after a flight is concluded, such as positioning or engine run-ups, should be considered part
of a duty period, but not part of an FDP. The ARC did not reach general agreement on this
issue. ARC members agreed that fatigue certainly could play a role in causing an error by
a flightcrew member taxiing an aircraft on the airport, such as a runway incursion;
however, some ARC members believed that an FDP ended as soon as there was no further
intention for flight (that is, when the aircraft was parked following the final flight segment
in an FDP).
G. Flight Time
1. Definition

The ARC noted that flight time also is referred to as block time. The ARC further
noted that the FAA defines flight time in 14 CFR § 1.1 as time that commences when an
aircraft moves under its power for the purpose of flight and ends when the aircraft comes to
rest after landing. The ARC proposed the same definition for flight time to be consistent
with § 1.1.

2. ARC Considerations

The ARC discussed the difference between flight or block time and flight duty time.
The ARC noted that a flightcrew member flying pairings involving long, single-leg FDPs
could fully comply with the FDP limitations of CAP 371 and still exceed current 14 CFR
flight hour limitations. Many ARC members stated that flight time limitations are
necessary and urged that these limitations be retained in addition to setting FDP limits.
Some ARC members noted that duty time limits are intended to replace flight time limits as

more accurate measures of fatigue, and proposed that there be no flight time limits. The
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ARC discussed whether fatigue is induced by flight hours, duty time, or both, and whether
flight time is more physically taxing than duty time.

The ARC noted that the NTSB has included a combination of duty time and
flight time limitations in its safety recommendations. The ARC also noted that the
ICAO standards contain flight time limitations. Therefore, removing flight time limitations
from 14 CFR might require the filing of a difference from ICAO standards. Additionally,
the ARC discussed that from a legal standpoint, reducing any safety standard requires a
justification, and noted that an absence of scientific data supporting the existing standard is
not sufficient justification to remove it. The ARC stated that it would have to show that the
combination of proposed FDP limits and rest requirements in the new scheme provided an
equivalent level of safety to that of the current flight time regulations, if it proposed the
removal of flight time limits. Some ARC members expressed concern that the ARC did
not have sufficient justification to remove flight time limits.

Several ARC members noted that the FDP limitations address concerns over
transient fatigue, while flight time limitations address cumulative fatigue issues. The ARC
determined that flight time limitations, if retained, could be variable like the proposed FDP
limits, and based on factors such as report time and circadian rhythms. Ultimately, the
ARC proposed two daily flight time limit schemes, as presented in tables A(1) and A(2).
One ARC member proposed that the daily flight time limit for a nonaugmented flightcrew
never exceed 8 hours because there is a lack of scientific evidence that exceeding the

current limit is safe.
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The ARC’s first proposal, in table A(1), selected the scheduled maximum flight
times to adjust workload during circadian cycles. The ARC’s second proposal, in table
A(2), using the same scientific principle as in table A(1), selected the scheduled maximum
flight times for each time of start by reducing the maximum flight duty period proposed in
table B(2) by 2 hours. Also see attached CAA and NACA proposed alternative flight time

limits.

Table A(1)—Maximum Flight Time Limits, Option 1

Time of Start | Maximum Flight

(Home Base) Time (hours)
0000-0459 7
0500-0659 8
0700-1259 9
1300-1959 8
2000-2359 7

Table A(2)—Maximum Flight Time Limits, Option 2

Time of Start | Maximum Flight

(Home Base) Time (hours)
0000-0159 7
0200-0459 8
0500-0659 10
0700-1259 11
1300-1659 10
1700-2159 9
2200-2259 8.5
2300-2359 7.5

The ARC also proposed cumulative flight time limits. (See the discussion of

Cumulative Fatigue Limits in section P of this document.)
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H. Flight Duty Period

1. Scientific Considerations

The ARC considered the following considerations relevant to fatigue management

and FDP limitations:

¢ Information presented by scientific experts on the relationship between fatigue,
rest, time awake, time on task, and circadian rhythms.

e Science does not provide a hard and fast rule, but should be considered in
establishing FDP limitations, as recommended by ICAO.

e Performance and sleep propensity follow the 24-hour circadian rhythm cycle.
Sleep opportunities during the WOCL (0200 and 0559) are preferable.

e Scientific studies (referenced by the scientific experts during a
question-and-answer session with the ARC members) demonstrate that a person
will eventually adjust to a new time zone. The general thought in the scientific
community is that acclimation requires 1 day for each time zone shifted,
although there is significant individual variability. Full acclimation to a
6-hour time shift requires 6 days, depending on the person and light exposure.
The scientific experts noted that there is still much discussion on this topic.

2. ARC Considerations

In establishing the specific maximum scheduled FDP limitations proposed for the
various types of part 121 and 135 operations, the ARC considered the following:
e International standards in the ICAO SARPs, CAP 371, and the
EU OPS subpart Q. Specifically, the ARC used CAP 371 as a starting point to

determine maximum FDPs. The ARC noted that the FDP limits in CAP 371
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were established 5 years ago or longer, and in some areas current scientific
research warrants a more conservative approach. The ARC used operational
experience and current, applicable science to modify CAP 371 limitations.
Whether FDP limitations should take into account the number of flight
segments, flightcrew member augmentations, irregular operations, and
flightcrew member acclimation.

Whether FDP reductions for the number of flight segments should be
linear-based or whether ranges of flight segments could be treated equally.
Whether, regardless of the flight segments and/or time of day, a maximum
scheduled FDP should be established. Setting an absolute maximum FDP
would prevent certificate holders from scheduling too close to the maximum
FDP. The ARC did not establish an absolute maximum FDP, because it would
reduce a certificate holder’s ability to use its own operational judgment.
Whether, in the case of continuous duty overnights (CDOs) (also referred to as
split duty), the makeup of the pairing should be taken into account.
Alternatively, should CDOs be treated differently with a separate maximum
scheduled FDP table or should credit be given for actual sleep opportunity
during split duty. (See discussion on Split Duty in section I of this document.)
Whether FDP reductions should be eliminated, reduced, or increased after
multiple flight segments if certain mitigating factors are demonstrated such as—
0 Details of previous and subsequent duties,

0 Amount and timing of sleep opportunities,

0 Time for nonrest physiological needs,
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0 Quality of flightcrew member rest facilities,

0 Scheduling reliability, and

o0 Simplified FRMS process factors which include flightcrew member
education, a safety reporting structure, data collection, feedback, and
nonpunitive fatigue policy.

Appropriate maximum scheduled FDP hour limitations, including a maximum

scheduled limitation of 9 hours. However, some air cargo operator

representatives opposed a 9-hour maximum scheduled FDP. It was noted that

16-hour duty periods are common in air cargo operations, and the

9-hour limitation would be unduly burdensome. In addition, some regional

air carriers opposed a 9-hour limit because it would represent a significant

reduction in their FDPs. Both felt that science does not support some of the

proposal limitations.

Longer FDPs might be appropriate for flightcrew members with more

experience and better judgment, but this topic would be more appropriately

addressed in an FRMS. The ARC determined that the regulations needed to

prescribe specific hour limits and not rely solely on an FRMS to address lengthy

FDPs.

Maximum scheduled FDPs may have to be reduced in certain circumstances

involving difficult flying, such as multiple legs, multiple category II

approaches, and inclement weather, which can greatly increase fatigue.

There is little data on overnight or ultra long-range operations to validate

proposed FDP limitations for these types of operations. The ARC encouraged
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air cargo operators conducing operations on the “backside of the clock” to
collect and share the data with FAA.

3. Maximum Scheduled Flight Duty Period by Operations

Based on the considerations discussed above, the ARC established maximum
scheduled FDP limitations for—

e Nonaugmented operations with an acclimated flightcrew.

e Acclimated augmented flightcrew operations.

e Nonacclimated augmented flightcrew operations.
4. Definitions

FDP means a period that begins when a flightcrew member is required to report for
duty that includes a flight, a series of flights, and/or positioning flights, and ends when the
aircraft is parked after the last flight and there is no intention for [further aircraft
movement]/[further flight] by the same flightcrew member. An FDP includes deadhead
transportation before a flight segment without an intervening required rest period, training
conducted in an aircraft, [flight simulator, or flight training device], and airport standby
reserve.

To define FDP, the ARC reviewed the definition of FDP in the ICAO SARPs and
CAP 371. The ARC agreed that the FDP would begin when the flightcrew member reports
for duty. The ARC considered what location should be used to determine where a
flightcrew member reports, such as the flightcrew member’s home base or the location of
an aircraft. The ARC also considered the fatigue effects on a flightcrew member who is
required to report in a different time zone from his or her home base. The ARC noted that

the “time of start” used to determine an FDP should be the local time at the flightcrew
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member’s home base. Therefore, a flightcrew member based at Los Angeles International
Airport (LAX) would use LAX time when reporting for duty in another time zone (unless
the flightcrew member became acclimated to that time zone). The ARC also considered
the appropriate language for describing the end of an FDP. The ARC noted that a
definition that described the end of an FDP as when engines shut down would be
problematic. For a variety of reasons, the flightcrew may not shut the engines down at the
termination of a flight. Therefore, the ARC proposed that an FDP includes—

¢ Flightcrew member sign-in, otherwise known as report time, is the time that the
certificate holder requires a flightcrew member to report for duty;

e Deadhead transportation, if it precedes a flight segment without a required
intervening rest period;

e Training conducted in an aircraft;

e [Training conducted in a flight simulator or flight training device]; and

e A positioning flight.

The ARC defined positioning flight as a flight conducted by a certificate holder that
is not scheduled or a charter, for the purpose of ferrying, maintenance, or otherwise moving
an aircraft between locations.

The ARC proposed that an FDP does not include—

e Release time and activities, such as post-flight check, debriefings, and logbook
entries, because of the reduced level of skill required for the performance of
these tasks. However, the ARC recognized that these activities may have safety
implications for future operations and are included in a duty period.

e Deadhead transportation that follows the final flight segment in an FDP.
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e Training that follows a flight segment.

e Commuting. (The ARC again noted that it is the flightcrew member’s

responsibility to report for duty rested.)

Some ARC members defined an acclimated flightcrew member as a flightcrew
member who remains in a theater to allow 3 consecutive physiological nights’ rest or
[30 or 36] consecutive hours or greater free from all duty in the theater. The ARC
defined theater as a geographical area where local time at the flightcrew member’s FDP
departure point and arrival point differ by no more than 4 hours.

5. Nonaugmented Operations With Acclimated Flightcrew

The ARC proposed four maximum scheduled FDP limitation schemes for
nonaugmented operations with an acclimated flightcrew. These schemes are set forth in
the tables B(1) and B(2), and the CAA and NACA attachments.

Tables B(1) and B(2) differentiate FDP limits for lineholders. The ARC defined
lineholder as a flightcrew member that has a schedule and is not a reserve flightcrew
member. This term differentiates flightcrew members who have a known schedule of
flying from a reserve flightcrew member who must make themselves available for duty at

the request of the certificate holder. (For reserve duty periods, see tables E(1) and E(2).)
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Table B(1)—Flight Duty Period: Nonaugmented operations, Option 1

Time of Maximum Flight Duty Period (hours)
Start for Lineholders Based on Number of Flight Segments
(Home Base) 1 2 3 4 5 6 7+
0000-0359 9 9 9 9. 9 9 9
0400-0459 10 10 9 9 9 9 9
0500-0559 11 11 11 11 10 9.5 9
0600-0659 12 12 12 12 11.5 11 10.5
0700-1259 13 13 13 13 125 12 11
1300-1659 12 12 12 12 115 11 10.5
1700-2159 11 11 10 10 9.5 9 9
2200-2259 10.5 10.5 9.5 9.5 9 9 9
2300-2359 9.5 9.5 9 9 9 9 9
Table B(2)—Flight Duty Period: Nonaugmented operations, Option 2
Time of Maximum Flight Duty Period (hours)
Start for Lineholders Based on Number of Flight Segments

(Home Base) 1 2 3 4 5 6 T+
0000-0159 9 9 9 9 9 9 9
0200-0459 10 10 10 10 9 9 9
0500-0659 12 12 12 12 115 11 10.5
0700-1259 13 13 13 13 125 12 115
1300-1659 12 12 12 12 115 11 10.5
1700-2159 11 11 11 11 9 9 9
2200-2259 10.5 10.5 10.5 10.5 9 9 9
2300-2359 9.5 9.5 9.5 9.5 9 9 9

The maximum scheduled FDP limitation is 13 hours and applies to FDPs beginning
at 0700 and ending by 1259, with a maximum of four flight segments. The number of
hours in an FDP beginning earlier than 0700 or later than 1259 are less and vary depending
on the time of start and the number of flight segments. The maximum number of hours in
an FDP are the lowest for FDPs during and immediately preceding the WOCL. The ARC
defined WOCL as a period of maximum sleepiness that occurs between 0200 and 0559
during a physiological night on a person’s home base or acclimated time. (Also see the

attached CAA and NACA alternative proposals.)
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In establishing these limitations, the ARC considered that many certificate holders’
flightcrew members’ daily flight duty schedules can consist of four or more flight
segments. This is especially true of regional air carriers and some air cargo operators. The
proposed FDP tables seek to mitigate fatigue especially for regional air carrier flightcrew
members, by recognizing the high workload involved in conducting multiple takeoff and
landings and time of day as factors. Therefore, as the number of flight segments increase
the FDP is reduced. In addition, the ARC noted that under the proposed duty limits, after
four flight segments the number of flight segments essentially limit the number of
available FDP hours. The ARC also proposed that if a flightcrew member is
nonacclimated, the maximum FDP in tables B(1) and B(2) is reduced by 30 minutes. Some
ARC members considered limiting the maximum FDP for a nonacclimated flightcrew
member to 9 hours until the flightcrew member becomes acclimated. The ARC did not
reach an agreement on this issue.

6. Delayed Departures

The ARC considered whether to address delayed departures, and their impact on an
FDP and minimum rest. The ARC reviewed the following scheme for delayed departures.
If the flightcrew member has not checked in, a certificate holder may reschedule a report
time, provided the flightcrew member can obtain an intervening physiological night’s rest.
Otherwise, the maximum FDP limits apply based on the flightcrew member’s originally
scheduled report time. For delays occurring after a flightcrew member has checked in, the
maximum FDP limit applies based on the report time. If the flightcrew member is released

to rest, a minimum required rest period must be given in accordance with the required rest
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for the particular operation. In addition, no certificate holder may allow multiple
consecutive minimum rest periods. The ARC noted that this is a difficult issue to regulate.
I. Flight Duty Period—Split Duty
1. Definitions

The ARC defined split duty as an FDP that has a break in duty that is less than a
required rest period.

2. Scientific Considerations

The ARC discussed the concept of split sleep with the scientific experts to assess
the value of the type of rest obtained on a split duty trip. The ARC asked if 4 hours of
sleep at one time of day, and 4 hours of sleep at another time of day equal 8 hours of sleep.
The scientific experts noted that split sleep is an area of intensive work. All other factors
being equal, if the total amount of actual sleep is the same, split sleep is as valuable as
continuous sleep. However, the scientific experts noted that the value of sleep is impacted
by when in the circadian rhythm it falls. The scientific experts stated that split sleep with
4 hours during a circadian night is better than 8 hours of continuous sleep not during a
circadian night. The scientific experts stressed that actual sleep is important, and noted that
a 4-hour sleep opportunity may only net 2 hours of actual sleep. The scientific experts
stated that it is less clear if a split sleep involving a 2-hour sleep segment and a 6-hour
sleep segment is equivalent to 8 hours of continuous sleep.

The ARC also considered how best to position split sleep. The scientific experts
stated that the larger portion of split sleep ideally would fall during the WOCL, and
reiterated that split sleep with a component at night is better than consolidated sleep during

the day. The scientific experts recommended protecting some sleep to take place at night,
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and not to discourage naps. The scientific experts noted that there is an overhead involved
in getting to sleep, and that split sleep multiplies that overhead. Therefore, split sleep with
4 hours at night and 4 hours during the day would, over time, result in a cumulative

sleep debt.

3. ARC Considerations

The ARC discussed extending the FDP based on the opportunity for sleep during
the duty period and the mitigations needed to extend the FDP. These mitigations would
apply to split duty trip pairings (including CDOs), in which a flightcrew member has a
downtime of several hours between flights within the same FDP. The ARC identified
factors affecting the level of mitigation to include the quality of the sleep facility
(flat bed versus recliner, noise level, and temperature), and the duration of sleep available.

ARC members questioned whether this mitigation would be necessary to increase
maximum scheduled FDP for a single-leg overnight pairing, because the flightcrew
members would be expected to arrive adequately rested. One ARC member noted that for
sleep opportunities to be valuable, they must coincide with times in a flightcrew member’s
circadian cycle when he or she actually is able to sleep. It was noted this could be
problematic for daytime split duty scenarios, where the sleep opportunity would fall during
the day. The ARC noted that providing a sleep opportunity in a sleep facility is equivalent
to the concept of flightcrew augmentation in the air; therefore, with the appropriate
mitigations extending the FDP would be possible. However, some ARC members
disagreed with this principle because augmented flightcrews have an additional flightcrew
member to provide rest in flight while there are no additional flightcrew members in a

split duty scenario.
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The ARC developed the following key concepts for split duty to extend the FDP:

Rest must be obtained in a suitable accommodation, which means a single
occupancy, temperature-controlled facility with sound mitigation that provides a
flightcrew member with the undisturbed ability to sleep in a bed and to

control light.

The flightcrew member must be given an actual, not scheduled, sleep
opportunity in the suitable accommodation (behind the door). Some

ARC members believe this reconciles the split duty rest with in-flight rest
flightcrew members receive when conducting augmented flightcrew operations.
A feedback loop must be established between flightcrew members and the
certificate holder to review and adjust for issues that develop in actual
operations.

The split duty operation should be FAA-approved.

The certificate holder’s FAA-approved training program must include—

0 Information on fatigue and sleep education, and

O Mitigation and countermeasures strategies.

The ARC considered allowing a certificate holder to extend the FDP up to

[50 or 75] percent of time that a flightcrew member spent resting in a suitable
accommodation up to a maximum FDP of [12 or 13] hours contingent upon meeting the

above mitigations.

The ARC also considered another split duty scheme. This scheme would allow a

certificate holder to schedule up to four consecutive split duty periods, with a fifth possible

under an FRMS. In addition, the FDP could be extended by [75] percent of the time spent
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by the flightcrew member behind the door at accommodations up to the maximum daytime
FDP limit. Finally, a flightcrew member would be given a 30-hour rest period after a series
of night split duty periods before shifting to daytime duty — denoted by whether or not the
duty period encompasses the WOCL.

One ARC member suggested that the FDP be extended by 50 percent of the time
spent by the flightcrew member at accommodations versus 75 percent, and that the
proposed 30 hours rest requirement be revised to 2 physiological nights to better address
cumulative sleep debt. Another ARC member commented that based on operational
experience, five consecutive split duty periods is demanding. Another ARC member added
that it cannot be guaranteed that flightcrew members obtain sleep during a split duty period
because of delays. One ARC member responded that many certificate holders who conduct
split duty operations find that flightcrew members normally obtain over 4 hours of sleep
during split duty periods. The ARC then reconsidered the concept that split duty proposals
involving sleep during the WOCL do not differ significantly from the concept of
augmented flightcrew operations using onboard rest facilities to extend FDPs.

One ARC member reiterated that split duty cannot be compared to augmented flightcrew
operations because there is no additional flightcrew member to provide in-flight relief.
J. Flight Duty Period—Consecutive Night Flights

The ARC considered that pre— and post—duty rest requirements be established for
consecutive night duty operations. One ARC member suggested that night FDP operations
be limited to 4 consecutive nights. The ARC discussed whether an FRMS would be

necessary to operate 5 consecutive nights, and if split sleep or napping could effectively
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mitigate fatigue in this situation. The ARC reviewed presentations depicting the results of
scientific modeling for 5 consecutive night FDPs.

The ARC then discussed limiting night FDP operations to 3 consecutive nights but
allowing up to 5 consecutive nights with mitigations. The ARC noted that objective data
validation is needed to allow operations beyond a prescriptive scheme if operating under an
FRMS. One ARC member suggested limiting consecutive night patterns until objective
validation is conducted, or place an intervening physiological night’s sleep (defined
alternatively as 2200 to 0600) between consecutive night periods.

The ARC also considered a proposal that after 3 consecutive duty periods during
the WOCL, a flightcrew member would require a rest period of at least 14 hours before
reporting for a fourth duty period during the WOCL. A fifth consecutive duty period
during the WOCL would require the certificate holder to have an FRMS.

K. Flight Duty Period—Augmented Flightcrew
1. Definition

Augmented flightcrew means a flightcrew that has more than the minimum number
required to operate the aircraft to allow a flightcrew member to be replaced by another
qualified flightcrew member for in-flight rest.

2. ARC Considerations

In establishing the maximum scheduled FDP limitations for an augmented
flightcrew, the ARC discussed the relative merits and safety of operations conducted with
augmented flightcrews and in-flight rest, as compared to conventionally scheduled

operations.
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The ARC considered how augmented flightcrew accommodations could be
included under the broader proposed FDP-based scheme and reviewed the following:
e The current 8 and 12 flight hours before augmentation currently used in
domestic and international operations, which is not scientifically based.
e  Whether flight time should continue to be a limiting factor for augmented
flightcrews.
e The amount of time an FDP could be expanded based on the quality of rest
facility (seat versus a lie flat bunk). The ARC defined rest facility as a bunk,
seat, room, or other accommodation that provides a flightcrew member with a
sleep opportunity. (Also see attached CAA September 1, 2009, alternative
proposal.)
The ARC noted that the type of rest facility needs to be addressed in the proposed
rule and in advisory material.

3. Scientific Discussions

The ARC members reviewed the scientific material regarding augmentation that
was presented during its meetings. The following are key points made by the
scientific experts during their presentations and follow up discussions.
e In-flight naps with augmented flightcrews are dramatically helpful in mitigating
sleep debt.
e  When extending the FDP with an augmented flightcrew, a quality opportunity
for in-flight sleep becomes available; however, the flightcrew members must
take advantage of this sleep opportunity because augmentation is of no value if

the entire flightcrew is awake.
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e The value of augmented flightcrew operations depends on the available sleep
facility adding that a quiet, flat bunk is the most desirable.

e In-flight sleep has restorative value, and the flatter one is able to lie, the more
beneficial the sleep is. Sitting in an upright position increases blood flow to the
brain and causes emission of norephrenephrine, which stimulates the body and
reduces relaxation.

e To divide in-flight duty and rest among the flightcrew appropriately, route
guides for positioning of sleep should be developed for augmented flightcrews.

4. Flight Time Limitations To Determine Augmentation

In developing the proposed FDP augmentation scheme, the ARC reconsidered
whether the current 8-hour flight time limitation will continue to be necessary with the
ARC’s proposed FDP limitations. Some ARC members again suggested that limiting
FDPs noticeably reduces fatigue risk. ARC members further noted that CAP 371 contains
no daily flight time restrictions.

The ARC members contemplated whether changing the flight time limitations
variable could have unpredicted consequences. The ARC members noted that
12-hour flight operations with three-person flightcrews (two pilots and one flight engineer)
used to be a common practice and questioned if fatigue mitigations would permit longer
flight times for nonaugmented flightcrews. The ARC members also considered that fatigue
is influenced by exposure to factors such as noise, vibration, and radiation, and that

eliminating the 8-hour flight time limit would increase exposure to those factors.
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The ARC members discussed whether the 8-hour flight time limitation in the
current regulation was based on science, or was derived arbitrarily. The ARC considered
that longer flights crossing multiple time zones or overnight flights instead of a flight time
limit may prompt augmentation. For example, an 8-hour-and-45-minute flight during the
day could be safely operated by a nonaugmented flightcrew, but a 7-hour-and-30 minute
overnight flight should perhaps be augmented. This led the ARC to consider that required
augmentation be driven by factors other than block time. One ARC member proposed that
any planned pairing with greater than 6.5 block hours, where the FDP infringes on the
normal sleep cycle, require augmentation.

The ARC noted that for certificate holders who would have difficulty augmenting
their flightcrews to fly increased flight time or FDP hours, the solution would be an
FRMS process.

The ARC reviewed CAP 371 as a baseline for its discussions on augmentation.
CAP 371 determines the maximum FDP based on the number of planned block hours and
the number of sectors (flight segments). The ARC also reviewed the CAP 371
methodology for determining the maximum FDP for an augmented flightcrew.

During the ARC’s review, some members criticized CAP 371 requirements for not
being scientifically based. ARC members suggested that CAP 371 does not appropriately
account for acclimation and augmentation needed for the operations conducted by
U.S. certificate holders.

The ARC then reviewed the TNO Report, Extension of Flying Duty Period by
In-flight Relief, dated July 29, 2007. The TNO Report was prepared for the Dutch

Government to provide science-based advice on the maximum permissible extension of the
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FDP related to the quality of the available onboard rest facility and the augmentation of the
flightcrew with one or two pilots. The TNO Report benchmarked existing research when
arriving at its recommended values. Finally, the ARC created a comparison table
combining the TNO Report and CAP 371 approaches, and generated sample pairings using
the numbers in the table to evaluate both approaches.

The ARC also discussed whether augmentation could be used for domestic
operations. The ARC considered that augmentation of domestic operations is a possibility.
ARC members expressed concern that domestic operations that would appear to work on
paper would require flightcrew members to obtain rest in unreasonably small amounts, or
that certificate holders would use augmentation to schedule long, multiple-leg FDPs, rather
than its current use, to permit long, single-leg operations that could not otherwise be
operated.

5. Rest Facilities

The ARC noted that both the TNO Report and CAP 371, to varying degrees, assign
value to in-flight rest opportunities that depend on the quality of the rest facility available
on the aircraft. The TNO Report ranks the quality of the rest facility from 1 to 4, with
1 being the best quality (flat bunk separated from passenger cabin), and 4 being the worst
quality (coach seat). No FDP may be extended using augmentation with a category 4 rest
facility. Under the TNO Report, FDPs may be extended using augmentation, with the
amount of the extension dependent on the length of the planned FDP and the quality of the

rest facility available.
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Several ARC members noted that the TNO Report does not account for all the types
of rest facilities used by U.S. certificate holders. The ARC then discussed how to evaluate
or rate rest facilities. The ARC determined that there are approximately 20 different
combinations of rest facilities among various certificate holders. The ARC members
developed a rating system dependent on the following variables:

e Horizontal, lie flat position.

e Amount of light.

e Noise.

e Temperature.

e Flightcrew member’s time off task.

Depending on the amount of points assigned to these rest facilities, the amount of
credit for receiving rest in a type of seat could be calculated. The ARC members suggested
a type I, 11, and III scheme. ARC members questioned how to address a situation if the
flightcrew member was in a type II seat with all the positive factors but the chair does not
recline. The ARC members noted that they reviewed various combinations, but the subject
needed more study. Some ARC members liked the theory and found it easier to understand
than the TNO Report scheme.

Other ARC members favored adopting the TNO Report scheme as the basis for its
proposed augmentation recommendations, with the following suggestions:

e Account for factors such as noise, temperature, lighting, and proximity to

activities by other persons (for example, passengers, flight attendants, or

loadmasters).
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e Have five sleep facility categories, rather than four, with the highest quality
category being a flightcrew rest bunk compliant with FAA Advisory Circular
(AC) 121-31, Flight Crew Sleep Quarters and Rest Facilities. The
five categories would be—

0 Category 1: a separate, horizontal, overhead, or underneath bunk.
0 Category 2: atrue, lie flat (horizontal) seat.

0 Category 3: areclining seat that includes a foot rest.

0 Category 4: a traditional business class seat.

0 Category 5: a coach class seat.

e Credit as sleep a percentage of the time during which a flightcrew member
occupies a rest facility to extend the FDP. The percentages proposed ranged
from 65 percent of time occupied for the highest level sleep facility to 0 percent
for the lowest level (coach seat in passenger cabin). The percentages are as
follows:

0 Category 1: 65 percent.

0 Category 2: 20 to 50 percent, depending on the time of day.
0 Category 3: 33 percent.

0 Category 4: 25 percent.

0 Category 5: 0 percent.

e Certificate holders and flightcrew members should have flexibility in how they
choose to arrange rest opportunities to address both foreseen and unforeseen
circumstances, and ensure the best rested flightcrew at landing.

e Factor in the time of day of the departure into the augmentation scheme.
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For simplicity, the ARC combined the reclining sleep facility and traditional
business class facility (categories 3 and 4 above), resulting in the following classes of
sleep facilities:

e Class 1 rest facility: a bunk or other surface that allows for a flat sleeping
position, is separated from both the flight deck and passenger cabin to provide
isolation from noise and disturbance, and provides controls for light and
temperature.

e Class 2 rest facility: a seat in an aircraft cabin that allows for a flat or near flat
sleeping position (approximately 80 degrees), is separated from passengers by a
minimum of a curtain to provide darkness and some sound mitigation, and is
reasonably free from disturbance by passengers and/or flightcrew members.

e Class 3 rest facility: a seat in an aircraft cabin or flight deck that reclines at
least 40 degrees, provides leg and foot support, and is not located in the coach
or economy section of a passenger aircraft.

e Class 4 rest facility: a coach seat.

Accordingly, the ARC revised the sleep credit for the class rest facility to more

closely align the percentages with the TNO Report recommendations as follows:

e C(lass 1: 75 percent.

e C(Class 2: 56 percent.

e C(lass 3: 25 percent.

e C(lass 4: 0 percent.
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6. Relief Flightcrew Member

The ARC defined flightcrew member as a certificated pilot or flight engineer
assigned to duty in an aircraft during an FDP. The ARC discussed the qualifications of the
relief flightcrew member used in augmented operations. Some ARC members emphasized
that there must be one type-rated flightcrew member on the flight deck at all times.

One ARC member noted that current regulations require only one type-rated flightcrew
member on the aircraft. Another ARC member stated that under no circumstances should a
flight engineer serve as a relief flightcrew member. The ARC proposed that at least

one flightcrew member type rated in the aircraft be on the flight deck at all times.

7. Development of FDP Augmentation Table

The ARC considered applying a modifier to the standard FDP limit table when
conducting augmented flightcrew operations or creating a separate table combining values
from CAP 371 and the TNO Report for augmented operations. The ARC agreed to create a
separate FDP table for augmented flightcrew operations.

The ARC reviewed a table that combined limits from the first (single flight
segment) column of the proposed FDP table with principles from the TNO Report. The
ARC placed an absolute limit of 16 or 18 hours (for a three or four pilot flightcrew,
respectively) on the FDP, even though the TNO Report scheme results in a higher FDP.
The ARC determined that higher FDPs could be achieved only by use of an FRMS process.

In developing the proposed FDP augmentation tables, several ARC members
presented pairing scenarios to demonstrate how they would work under the TNO Report
and CAP 371 approaches, respectively. It was noted that some extremely long flights, such

as Washington Dulles International Airport to Beijing Capital International Airport, are
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close to exceeding the absolute 16- and 18-hour limits in the TNO Report approach. It was
also noted that return trips on such long-leg pairings are problematic because of domicile
time and acclimation issues. The ARC stated that its prescriptive approach could apply to
most operations, but certificate holders engaged in ULR operations could use an FRMS
process to develop an alternate means of fatigue mitigation tailored to their specific
operations. ARC members noted that some types of operations, such as air cargo
operations, which operate under different demands and circumstances, might approach
augmentation and fatigue differently than other operations.

Finally, the ARC members considered an alternative FDP augmentation table that
provided a block hour maximum for nonaugmented operations, where the flightcrew
member is acclimated based on report time. If the planned block hours for a trip exceeds
the block hours indicated in the table, augmentation is required. A separate table for
augmented flightcrew operations must be consulted to determine the maximum FDP, which
depends on the size of the flightcrew and the onboard flightcrew rest facilities available.
The rest opportunity in the table is the maximum nonaugmented FDP minus 2.5 hours to
account for climb and descent times and non-sleep rest time. The ARC reviewed several
scenarios to see how FDP was affected by augmentation under the table.

8. Augmentation Triggers

The ARC determined that augmentation is required when the maximum scheduled
FDP or flight time hour limit described, in sections G and H above, is insufficient for the
planned operation. The ARC also considered intrusion into the WOCL as a potential
trigger for augmentation. The length an FDP and the number of additional flightcrew

members required is determined using the appropriate augmentation table. Augmentation
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is based on the length of the FDP and is not limited to international operations. The ARC
noted that augmentation should be used strictly for long flights of not more than
two to three flight segments and not to extend the FDP for multiple short flight segments.

9. Acclimation

The ARC discussed various approaches to determine whether a flightcrew member
is acclimated before accepting an assignment for an FDP. Each approach discussed was
interrelated with the following:

e Cumulative fatigue limits for rest ([30 or 36] consecutive hours free from all

duty);

e Sleep required to acclimate (3 consecutive local nights’ rest where the
flightcrew member could also be working during this period, or [30 or 36] hours
free from duty); and

e Minimum required rest after a duty period (12 consecutive hours) for flights
conducted outside the 48 contiguous United States.

a. Scientific Considerations

During the question and answer session with ARC members, the scientific experts
explained how an individual acclimates to time zones when flying long range operations.
The scientific experts noted that an individual spending time in a new time zone will
gradually acclimate to that time zone. Generally, an individual acclimates approximately
1 day per hour of time zone difference, depending on the individual’s variation and amount
of light exposure; however, the scientific experts noted there is still much discussion on

this topic and considerable individual variability.
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The scientific experts stated that having sleep opportunities during a physiological
night is the most important fatigue mitigation strategy for global travel, and they
recommended that certificate holders arrange flight schedules to permit that. The
scientific experts suggested that an applicable regulation allow for flexibility and iterative
adjustment.

b. Definitions

The ARC defined the following terms relevant to long-range flying and
acclimation.

e Acclimated means when a flightcrew member remains in a theater and is given

3 consecutive physiological nights’ rest, or at least [30 or 36] consecutive hours
free from all duty.

e Physiological night’s rest means the rest that encompasses the hours of

0100 and 0700 [2200 and 1000] local time.
e Theater means a geographical area where local time at the flightcrew member’s
FDP departure point and arrival point differ by no more than 4 hours.

The ARC members chose the 0100 to 0700 timeframe to define physiological

night’s rest to ensure to encompass rest during the WOCL. However, other ARC members

provided an alternate definition, which states that the rest occurs between the hours of

2200 and 0600.
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c. Acclimated versus Nonacclimated

The ARC assumed the following to determine that a flightcrew member is
acclimated after travelling across multiple time zones:

e The United States is one time zone.

e The basic FDP table is used.

e The certificate holder has a designated flightcrew member base.

The ARC originally defined nonacclimated as flying more than 4 hours and across
five time zones, and then developed a scheme for calculating FDP based on different
amounts of rest. After reviewing these scenarios, the ARC concluded that to reset from
nonacclimated to acclimated, a flightcrew member would require 3 consecutive local
nights’ sleep or a [30 or 36]-hour rest period.

The ARC members noted that a flightcrew member can be on duty during the
period encompassing 3 local nights, but not during local sleep hours. The ARC considered
if an international reset rest of [30 or 36] hours is reasonable in cases where, for example,
the time zone difference between the flightcrew member’s home base and the theater where
the flightcrew member is operating is 11 hours (11 days to acclimate according to the
scientific experts presentations). The ARC discussed an alternate reset of 3 physiological
nights’ sleep. The ARC also considered a physiological night’s sleep (a local night’s sleep)
to include a 10-hour period encompassing the entire WOCL. The ARC later reviewed a
proposal for acclimation after 3 consecutive local nights’ rest or 30 hours free from duty.
One ARC member stated that 30 hours is insufficient to acclimate and instead
3 consecutive local nights’ rest is necessary. One ARC member raised the issue that

3 consecutive local nights’ rest would affect certificate holders conducting scheduled
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operations that wish to keep their flightcrew members on home base time instead of
local time. Another ARC member noted that eventual acclimation is inevitable in response
to daylight cues.

The ARC reviewed another presentation on acclimation and recovery rest. The
ARC members noted that the presentation stated that to determine acclimation, the
United States should not be treated as having one time zone, but should have four time
zones. In addition, circadian factors also should be considered domestically.
d. Long-range Flying and Recovery Rest

The ARC discussed the rest needed for flightcrew members returning to their home
base after becoming acclimated in another theater. ARC members noted that such a
flightcrew member is not truly acclimated to the new theater, but is no longer acclimated to
his or her home base either. To address the acclimation issue and determine the flightcrew
member’s next FDP, the ARC presented the following options: (1) use a nonacclimated
FDP chart and give the flightcrew member home base reset rest (3 consecutive local nights’
sleep or a 36-hour layover (equal to 2 physiological nights’ rest)), or (2) use the acclimated
FDP chart and the local time in the time zone where the flightcrew member last had an
international reset rest period to determine the maximum FDP. One ARC member noted
that home base reset rest was intended for flightcrew members who have been away from
their home base for at least 96 hours.

The ARC also noted that international reset rest only occurs with a change of more
than four time zones; therefore, it would not apply to destinations in North America or

South America. However, some ARC members asked to have an international reset occur
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after a certain number of flight time hours to account for long trips to South America that
do not involve shifts of more than four time zones.

The ARC revisited the proposed international rest resets. The ARC members
agreed that a flightcrew member must always find at least [30 or 36] continuous hours free
of duty in any 168 consecutive hours, and that once a flightcrew member is given this rest,
the flightcrew member is considered acclimated to local time. The flightcrew member
would determine his or her next FDP according to local time. The ARC members
discussed trips where the flightcrew members are at an international destination for a brief
time (such as Houston, Texas, to Paris, France, and return to Houston, Texas) and do not
need to acclimate but need recovery rest after returning to home base. The ARC
determined that under that scenario, because the flightcrew members were not away from
home base longer than [60 or 72] hours, the flightcrew member would be given 12 hours
minimum rest that encompasses the WOCL. The ARC considered that if a flightcrew
member was away from home base longer than [60 or 72] hours, then the flightcrew
member would require 2 physiological nights’ rest.

The ARC then considered that the amount of rest required depended on how long
the flightcrew member was away from home base. The ARC reviewed the current
regulation, which requires a flightcrew member that exceeds 12 flight hours to receive
twice the rest upon return to home base. The ARC members noted that the current
requirement does not take into account how long the flightcrew member had been away
from home. The ARC recognized that a flightcrew member is not acclimated to a new

theater when flying an international trip with a short layover.
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Based on the discussion above, the ARC proposed the following:

e To acclimate, the flightcrew member must always find at least
[30 or 36] continuous hours free of duty in any 168 consecutive hours.

e Once the [30 or 36] hours free of duty or 3 consecutive local nights’ rest is
given, the flightcrew member has been acclimated to local time and will enter
the appropriate FDP table based on local report time.

(See the discussion of recovery rest under section Q., Rest Period.)

10. Acclimated Augmented Flightcrew

Based on the above review and considerations, the ARC developed tables C and D
for augmented flightcrew operations. (See attached CAA and NACA alternative
proposals.) Several ARC members supported the methodology used to calculate the
maximum FDP hours but did not agree on the final values in the tables. Table C shows the
highest allowable FDP as 19 hours and 20 minutes for an acclimated four-member
flightcrew. Table D shows the highest allowable FDP as 18 hours and 30 minutes for a
nonacclimated four-member flightcrew. All other values in the tables are less than

18 hours.

Table C—Flight Duty Period: Acclimated Augmented Flightcrew

Maximum Flight Duty Period (hours and minutes) based on

Time of Rest Facility and Number of Pilots

(Loc?;fl'lr'::me) Class 1 Rest Facility | Class 2 Rest Facility | Class 3 Rest Facility
3 Pilots 4 Pilots 3 Pilots | 4 Pilots | 3Pilots | 4Pilots

0000-0559 13:50 16:05 12:55 14:20 11:45 12:15

0600-0659 15:10 17:40 14:10 15:40 12:55 13:25

0700-1259 16:30 19:20 15:25 17:05 14 14:30

1300-1659 15:10 17:40 14:10 15:40 12:50 13:20

1700-2359 13:50 16:05 12:55 14:20 11:45 12:15
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The ARC calculated the maximum scheduled FDPs in table C for augmented
flightcrew members who are acclimated based on the following:

e A flightcrew composed of three or four pilots.

e The start time of the FDP.

e The maximum planned FDP.

e The rest opportunity minus 2.5 hours (to account for no possibility for rest from

takeoff to top of climb and from top of descent to landing).

e The class of the rest facility.

The FDP values for the class of rest facility were benchmarked from the
TNO Report and use the same methodology, with time limits rounded to the closest
5-minute interval.

An ARC member proposed that the maximum number of hours in an FDP for a
three-pilot flightcrew be limited to [16 hours] and for a four-pilot flightcrew be limited to
[18 hours]. [Maximum values in excess of these limits contained in the table require the
certificate holder to use a simplified FRMS process described in section E above.] The
maximum FDP can be extended up to 3 hours for unforeseen circumstances under the joint
discretion of the pilot in command and the certificate holder. The ARC defined unforeseen
operational circumstances as an unplanned event, including unforecasted weather,
equipment malfunction, or air traffic delay, that is beyond the control of a certificate
holder.

11. Nonacclimated Augmented Flightcrew

The maximum scheduled FDP limitations for augmented flightcrew member

operations with a nonacclimated flightcrew are set forth in the table D.
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Table D—Flight Duty Period: Nonacclimated Augmented Flightcrew

Maximum Flight Duty Period (hours and minutes) based on

T 6 Rest Facility and Number of Pilots

Start | cjass 1 Rest Facility | Class 2 Rest Facility | Class 3 Rest Facility
(Home Base)

3 Pilot 4 Pilot 3 Pilot 4 Pilot 3 Pilot 4 Pilot
0000-0559 | 13:15 15:20 12:20 13:35 11:15 11:45

0600-0659 | 14:30 17 13:35 15 12:15 12:50
0700-1259 | 15:50 18:30 14:50 16:25 13:30 14
1300-1659 | 14:30 17 13:35 15 12:20 12:45

1700-2359 | 13:15 15:20 12:20 13:35 11:15 11:40

The ARC calculated the maximum scheduled FDPs in table D for augmented
flightcrew members who are nonacclimated based on the same methodology provided for
acclimated flightcrew members in table C above. However, for nonacclimated flightcrew
members, there is a 30-minute reduction (derate) in the planned maximum FDP for
augmentation calculation. The maximum FDP can be extended up to 3 hours for
unforeseen circumstances under the joint discretion of the pilot-in-command and the
certificate holder. Some ARC members also proposed that for a nonacclimated flightcrew
member, the maximum FDP may not exceed 9 hours until the flightcrew member becomes
acclimated. The ARC did not reach a resolution on this proposal.

12. Multiple Flight Segment Augmented Flight Operations

The ARC discussed whether more than two flight segments should be permitted in
augmented flight operations and, if so, would an FRMS be required to do so. The ARC
considered that the FDP for a two-flight segment trip would be shorter, and the
second augmented flight segment reduces the FDP by a certain number of hours. The ARC
cautioned that it is not the intent of augmentation to facilitate unnecessary additional flight

segments or eliminate flightcrew member swaps. The ARC considered unique operations
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requiring augmentation for three or more flight segments. One ARC member stated that if
a certificate holder is augmenting for more than two flight segments, that would require an
FRMS. The ARC noted that the available sleep opportunity for flightcrew members is key
when augmenting for multiple flight segments. The ARC considered that a flightcrew
member assigned to a multiple-flight segment trip needs a specific amount of available
time to rest to be able to fly the multiple segments.

The ARC members considered two proposals on minimum flight segment length
for augmented operations, focusing on multiple flight segments. The first proposal
presented a minimum flight segment length of 2 hours and 15 minutes. This would provide
a flightcrew member with 90 minutes of sleep opportunity, plus 30 minutes for retiring and
recovery time. The remaining 15 minutes would allow the flightcrew member to be on the
flight deck during takeoff and landing. The proposal was based on a National Aeronautics
and Space Administration study on cockpit napping, which was conducted in the early
1980s, and showed that a 40-minute nap with a 20-minute recovery time resulted in
increased alertness for the remaining 90 minutes of flight. Some ARC members questioned
whether these times were too short to be realistic, especially the length of time given for
takeoff and landing. This would result in flightcrew members being subject to greater
noise and pressure changes during climb and descent that could make obtaining sleep
difficult. Some ARC members also expressed concern that this proposal would only rest
one flightcrew member on each flight segment.

The second proposal set a maximum of two flight segments, one of which must be a
minimum of 7 hours of flight time and may not be followed by another flight segment.

Augmented operations of three flight segments would require an FRMS. The 7-hour flight
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segment was designed to provide the two flightcrew members at the controls for landing
with 2 hours of in-flight rest opportunity, and 1 hour and 30 minutes for the relief
flightcrew member. The remaining time provided for 45 minutes on each end of the flight
for taxi to top of climb, and top of descent to parking at the gate. The ARC considered
these proposals and has included them in the range of alternatives in the proposed rule
language.

Some ARC members also proposed that augmented operations be prohibited on
domestic flights, because flightcrew member swaps are relatively easy to conduct within
the domestic system. This may lead to certificate holders building very long FDPs with
numerous flight segments and no real opportunity for adequate in-flight rest. The ARC
also considered examples of domestic flights that could be operated using an augmented
flightcrew to avoid a long deadhead segment each way for two flightcrews, which is
permitted and actively practiced under the current system. Ultimately, the ARC was
divided on whether the FAA should permit augmented operations on domestic flights.

L. Flight Duty Period—Single Pilot Operations

The ARC had no recommendation on this subject.
M. Flight Duty Period—Extensions

The ARC’s proposal provides that in the event of unforeseen circumstances, the
pilot in command and the certificate holder may extend an FDP for a maximum of 2 hours
for an nonaugmented flightcrew and a maximum of [2 or 3] hours for an augmented
flightcrew. The ARC defined unforeseen circumstances as an unplanned event, including
unforecasted weather, equipment malfunction, or air traffic delay, that is beyond the

control of a certificate holder.
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The ARC noted that certificate holders and flightcrew members should share

responsibility to extend the maximum schedule FDP. There was concern that if the

decision rested solely with the flightcrew member, the flightcrew member’s

decisionmaking ability after 13 hours of an FDP might be impaired. The ARC also noted

that the desire to return home base might influence the flightcrew member’s decision.

There also was a concern that certificate holders could pressure flightcrew members to

make unwise decisions. The ARC noted that there should be a non-punitive policy for a

flightcrew member’s decision to not extend the maximum FDP.

When developing extensions to the FDP, the ARC considered—

Requiring mandatory reporting of extensions to the FAA.

Limiting the number of extensions permitted within a specified time period.
For example, limiting one extension per trip or per week. (The

scientific experts supported occasional but not consecutive extensions of duty.)
Requiring certificate holders to adjust a pairing, if the flightcrew members
flying that pairing exceeded the maximum schedule FDP on a predetermined
percentage of trips.

Limiting extensions that fall within the WOCL.

Increasing the subsequent minimum rest period by the amount of the extension,
for any extension beyond the maximum FDP.

Limiting unforeseen circumstances beyond the control of the certificate holder
to the day of the FDP and requiring that the circumstances must directly relate

to and affect that flight in the FDP in question.
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e Noting that unforeseen circumstances lasting more than 72 hours are no longer
unforeseen.

N. Flight Duty Period—Commuting

The ARC discussed commuting as travel of a flightcrew member by air or surface
transportation, that is not required by a certificate holder, to report for or return from a duty
period.

The scientific experts explained to the ARC that commuting time that is adjacent to
a duty period is time the flightcrew member is awake, and commuting may be a concern
when there is no opportunity to recover.

Under the ARC’s proposal, the time spent commuting is not included in a
flightcrew member’s FDP or duty period. The ARC emphasized that it is the
flightcrew members’ responsibility to report for duty rested. (See section C2., Flightcrew
Member Responsibilities.)
O. Flight Duty Period—Reserve Duty
1. Definitions

The ARC discussed various definitions of reserve and initially proposed that a
reserve flightcrew member does not have a regular flying schedule and is available for
flight when contacted by the company. That flightcrew member has no telephone or
reporting responsibility to the company. The ARC refined this definition to read
“A flightcrew member that a certificate holder requires to be available to receive an
assignment for duty.”

The ARC established definitions for the following types of reserve duty: long-call,

short-call, airport/standby (the word “airport” was added to standby to differentiate
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between the ICAO term “standby,” which is the equivalent of “reserve” in U.S.
terminology), and short-call reserve. The ARC noted that there is significant variation
between different certificate holders as to the rules and limitations that apply to reserve
flightcrew members, but also found that there are some relatively consistent conditions.
The ARC also proposed a definition for reserve duty period.

A long-call reserve flightcrew member typically receives an assignment for duty
well in advance and will have a sleep opportunity before reporting for duty, and may have
enough notice of the assignment to plan his or her rest accordingly. The ARC defined a
long-call reserve as “A reserve flightcrew member who receives a required rest period
following notification by the certificate holder to report for duty.”

Airport/standby reserve is known by several terms among various
certificate holders, but ultimately involves a flightcrew member on call at an
accommodation or other facility at or near an airport. The flightcrew member is not at
home and is not resting. The purpose of such reserve duty is to have an available
flightcrew member close to the operation in case of a schedule irregularity.

Flightcrew members on these assignments can receive notice to report as little as 1 hour
before departure time, requiring them to be in a state of readiness.

The ARC defined airport/standby as “A defined period during which a flightcrew
member is required by a certificate holder to be at, or in close proximity to, an airport for a
possible duty assignment.” Because of the unique nature of these assignments, and the fact
that the flightcrew member is not resting, an airport/standby reserve assignment is
considered to be an FDP, whether or not a flightcrew member ultimately receives a flying

assignment.
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A short-call reserve flightcrew member typically would receive an assignment on
relatively short notice, meaning he or she would not be provided an adequate time for a
legal rest period before reporting for duty. Short-call reserve differs from airport/standby
reserve in that the flightcrew member is likely to be at home and available for contact by
the certificate holder, rather than at the airport or a hotel actively awaiting an assignment.
The ARC defined short-call reserve as “A reserve flightcrew member who does not receive
a required rest period following notification by the certificate holder to report for duty.”
Though the flightcrew member may be at home, the opportunity for sleep before reporting
for duty cannot be guaranteed. Therefore, the ARC deemed a limit on the amount of time
spent on short-call reserve duty as necessary.

The ARC also developed definitions to describe the duration of reserve duty. The
ARC defined a reserve availability period (RAP) as “A period of time a certificate holder
requires a reserve flightcrew member to be available for contact.” A reserve duty period
was defined as “The time from the beginning of the reserve availability period to the end of
either the reserve availability period or assigned FDP, whichever is later.”

The ARC defined “scheduled” as times assigned by a certificate holder when a
flightcrew member is required to report for duty. The ARC also proposed that “assigned”
mean “scheduled,” as defined in this proposal. The ARC notes that “assigned” and
“scheduled” are one in the same; therefore, when a certificate holder assigns a reserve
flightcrew member a trip, that certificate holder has given that flightcrew member a
schedule. This prevents a certificate holder from assigning a trip to a flightcrew member

and stating that the term assigned does not fall under the definition of scheduled.
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2. Scientific Considerations

The ARC discussed the topic of reserve duty and its relationship with fatigue.
One of the most difficult factors of reserve duty is the lack of predictability. The ARC
asked the scientific experts what effect this has on a reserve flightcrew member compared
with a lineholding flightcrew member. The scientific experts responded that depending on
when a reserve flightcrew member is called and how much notice is given, the flightcrew
member may not have the opportunity to nap as compared to a lineholder who would
know about the trip and could plan rest accordingly. A reserve flightcrew member who
thought a call was unlikely also might not nap to avoid a disrupted sleep schedule. This
makes it difficult for the reserve flightcrew member to plan rest around a potential
assignment, especially an assignment that would involve working into or through the
WOCL. The ARC asked the scientific experts how a reserve flightcrew member could best
prepare for a potential assignment. The scientific experts recommended a normal night’s
sleep through the WOCL and a late afternoon nap in the minor WOCL. This would
assume the flightcrew member was on a continuous reserve assignment versus a defined
period. The ARC also asked the scientific experts if there was a maximum duty time (for
example, 16 hours) that should be set for reserve duty. The scientific experts noted that
time on duty is dependent on rest. If 8 hours of sleep in the WOCL is available, then 16

hours is a possibility.
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3. ARC Considerations

The ARC cautioned that many of the issues with reserve duty are industrial in
nature, rather than safety-based. Through its collective experience, the ARC acknowledged
that reserve duty is difficult. While improvements to help manage fatigue were certainly
possible, achieving parity with lineholding flightcrew members would most likely not be
possible.

Reserve duty is based on unpredictable events, such as covering trips for a
flightcrew member who becomes ill or has have difficulty traveling to the airport for an
assignment because of weather or other reasons, or severe weather events stranding
flightcrew members in one location, creating flightcrew member shortages throughout a
certificate holder’s system. Therefore, injecting predictability into a reserve flightcrew
member’s schedule is a challenge. The ARC set a goal to make reserve duty as predictable
as possible, and to manage fatigue as much as possible.

a. Long-call Reserve

Long-call reserve flightcrew members are given substantial advance notice of when
they are to fly. This notice may range from 9 hours to over 24 hours. One ARC member
suggested that, in terms of FDP determination, long-call reserve flightcrew members
should be treated the same as flightcrew members holding lines, because they receive
adequate opportunity for rest before being required to report for duty. The ARC
recognized, however, that depending on the timing of notice and the report time in relation
to circadian rhythms, reserve flightcrew members may not be able to obtain a full 8 hours
of sleep, despite the opportunity to do so. The lack of predictability of when the flightcrew

member will be required to report for duty makes it difficult for a reserve flightcrew
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member to plan sleep rest cycles. For this reason, the ARC considered that start of duty
times should have a greater impact on the maximum FDP for reserve flightcrew members
than for lineholding flightcrew members. The ARC also considered whether a minimum
time from notification of the trip to report time, dependent on the time of day, should be
implemented. The ARC defined short-call and long-call reserve to differentiate limits to
the extent necessary to mitigate fatigue for reserve flightcrew members.

The ARC discussed whether long-call reserve encourages flightcrew members to
commute rather than live near their home base. The ARC noted that this is a politically
sensitive issue, but recognized that safety is potentially impacted if a commuting flightcrew
member arrives for duty not fully rested. The ARC discussed whether there could be
mandated rest between call in and report time. However, ARC members argued that
lineholders also should be on mandated rest when free from duty before starting a trip
pairing. Ultimately, the ARC did not propose to mandate such rest for reserve or line
holding flightcrew members. The ARC noted that it is very difficult to undertake such
actions, because a flightcrew member on a rest period is on personal time, and mandating
rest would constitute regulating personal time. However, the ARC reiterated that it is the
responsibility of the flightcrew member to report rested for duty. (See discussion of
flightcrew member responsibilities above.)

The ARC considered how long a flightcrew member could be on long-call reserve.
The ARC noted that some certificate holders required flightcrew members called from

long-call reserve to fly 15- or 17-day pairings.
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b. Short-call and Airport/Hotel Standby Reserve
Short-call reserve flightcrew members are given less time to report for duty.
ARC members noted that report times are typically 2 to 3 hours from notification.
Airport/standby reserve flightcrew members are short-call reserve flightcrew members who
are assigned reserve duty away from their home, and remain on call at an accommodation
or other location at or near an airport. The ARC noted that a number of variables may
impact the maximum FDP for a short-call or airport/standby reserve. Factors raised
included the following:
¢ Timing of on-call period within the circadian day. ARC members noted that a
flightcrew member level of alertness and state of rest may be affected by when
an on-call period starts in relation to standard circadian rhythms. Generally,
short-call availability periods may be classified as very early morning, daytime,
or night. The ARC considered that daytime reserve flightcrew members can be
presumed to be well rested and alert at the start of their reserve period because
of obtaining a regular night’s sleep through the WOCL. Although flightcrew
members on night time reserve duty are expected to be adequately rested at the
start of their reserve period, circadian factors may make flightcrew members
less alert and rested than a daytime reserve. One ARC member suggested that
flightcrew members called to report during overnight hours should have a
reduced maximum FDP, regardless of other factors.
e Length of on-call period. The ARC noted that the length of on-call periods for
short-call reserve flightcrew members varies. At some certificate holders,

on-call periods are relatively short, lasting only a few hours, while at other
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certificate holders, a flightcrew member could be on call for 12 hours or more.
The ARC discussed that some certificate holders require reserve flightcrew
members to be on call 24 hours a day when on reserve duty; these flightcrew
members are considered on rest even though they are available for call by the
certificate holder. This presents a difficult situation for flightcrew members
because of a lack of predictability; for example, when a flightcrew member has
been awake all day and is ready to go to sleep, a certificate holder could call for
a trip pairing that would keep the flightcrew member awake all night. Such a
reserve scheme provides little to no predictability for a flightcrew member to
plan sleep to minimize fatigue and increase alertness.

Timing of call and report time in relation to on-call period and length of duty
day. One ARC member noted that during an on-call period, the time the
flightcrew member is called and expected to report may affect the flightcrew
member’s alertness and rested state. The ARC considered a hypothetical case
where a flightcrew member was scheduled with an on-call period spanning from
0800 to 0200. An ARC member questioned whether the flightcrew member
could be reasonably expected to fly for a full FDP if the certificate holder called
close to the end of the on-call period.

Recent on-call history. The ARC noted that reserve flightcrew members with
on-call schedules often change from day to night schedules, or vice-versa,
within a short period of time. Such changes, especially if given with short

notice, can result in reserve flightcrew members failing to obtain proper rest
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before their on-call periods. One ARC member suggested that restrictions or
prohibitions be placed on such changes.

e Embedded partial rest. An ARC member noted that flightcrew members on
short-call reserve might be able to get some restorative sleep during their on-call
period, particularly if the period falls completely or partly during a normal
circadian night. The ARC considered the value of such rest during
the on-call period.

Ultimately, the ARC members expressed concern that reserve flightcrew members
would be on flight duty after being awake for extended periods of time. One ARC member
suggested that there be a maximum number of hours that a reserve flightcrew member can
be expected to be awake. For example, if a reserve flightcrew member is on call beginning
at 0800, any FDP to which they are assigned should be scheduled to end no later than a
certain time, such as 0200 the following day. One ARC member also suggested that
short-call reserve flightcrew members begin their duty period when notified, as opposed to
when they report. Others suggested that all time on reserve should count as duty time.
Another ARC member argued, however, that whether reserve time counts as duty time
should be a function of certain factors, such as the time of day and whether the flightcrew
member has an opportunity for embedded partial rest.

The ARC considered that reserve duty be classified as such, and be separate from
an FDP or duty period. The ARC also considered that time when a flightcrew member is

not on duty or on reserve should be classified as free from duty.
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ARC members also raised questions regarding the impact of deadhead flights
before reserve duty, or at the beginning of a reserve assignment. The ARC proposed that
deadhead flights be considered duty time. If the deadhead flight occurs before a flight
segment without an intervening required rest period, it is part of an FDP.

c. Proposed Reserve Systems

The ARC considered two reserve systems developed by working groups consisting
of ARC members representing industry and labor groups. One working group proposed a
WOCL Aware Reserve System to the ARC. Key points of the system include the
following:

e Any reserve flightcrew member called between 2200 and 0600 will receive a

minimum of 10 hours of rest before reporting for duty.

e Any reserve flightcrew member called to fly into the WOCL would have to be
contacted within the first 6 hours of his or her reserve duty.

e If normal sleep time is not interrupted and a reserve flightcrew member is not
being called to fly into the WOCL, he or she would have the same FDP limit as
a lineholding flightcrew member because they received similar rest.

e Airport/standby reserve is to be treated like a trip assignment and is considered
as an FDP. No part of airport/standby reserve may be considered rest, even if
the flightcrew member is at an accommodation.

One ARC member noted that the proposed reserve system protects flightcrew

members against changes from night to day reserve duty or vice-versa. The proposed
system would require a minimum 18-hour rest period if a reserve duty period starts within

24 hours of the start of the previous period, with the exception that the rest may be reduced
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to 10 hours twice in any 7 consecutive calendar days. The ARC member stated that the
practical result is that a reserve may only be switched from day to night reserve twice in
1 week.

The ARC discussed scenarios and considered questions regarding the timing of rest
in relation to the reserve flightcrew member’s circadian rhythms. Some ARC members
advocated language guaranteeing a physiological night’s rest between reserve duty periods.

One ARC member noted that some reserve flightcrew members prefer to be
contacted closer to the time of the trip assignment instead of being called early in the
morning for an afternoon trip. For instance, many ARC members thought that calling a
reserve flightcrew member at 0400 about an assignment with a 1000 report time was not
necessary and interrupting a sleep opportunity. However, the ARC noted that some
flightcrew members may live a distance of several hours from their home base, and would
need the early notification to arrive at work on time. One ARC member suggested that
flightcrew members elect to notify their company whether or not they preferred to be called
as far in advance as possible, or shortly before the trip begins to delay a call and get more
rest. The ARC stated that this is an industrial issue and would be difficult to enforce such a
regulation.

The ARC also discussed whether telephone availability should be recognized as
duty in some way. The concern was that a flightcrew member could be on telephone
availability all day, and then be called to fly a trip near the end of their reserve duty period.
One ARC member noted, however, that under the proposed system, day reserve flightcrew

members would not be called to fly beyond 0200, and night reserve flightcrew members
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have predictability that they may be called to fly during the WOCL, and can plan
their rest accordingly.

The ARC discussed the timing of rest and duty for a flightcrew member on day
reserve called with an afternoon report time. One ARC member expressed concern that
such a flightcrew member might not be able to sleep during the day in preparation for the
late day departure. One ARC member suggested that a certificate holder give flightcrew
members 18 hours of rest after this type of duty to prevent this scenario from occurring on
consecutive days. The ARC also discussed limiting duty periods for reserve flightcrew
members to prevent them from being awake for 20 hours. (An example was given of a
flightcrew member called at 0600 to fly a trip ending at 0200.)

The second proposal presented to the ARC was for a Predictable Reserve System
with Circadian Stability (Predictable System). This system was based on three prongs:
science, circadian stability, and adequate rest. The proposal incorporated provisions from
the Civil Aviation Department (CAD)Z, CAD 371, The Avoidance of Fatigue in Aircrews,
and provided some recommendations from a reserve rest ARC that convened in 1999.

The working group defined the following terms:

e Protected time period (PTP) as a time free from all duty and contact.

e Reserve availability period as the time from the end of PTP until the time an

assigned FDP must be completed.

e Physiological night’s rest as a continuous period of 10 hours including

0100—0600 on home base or acclimated time.

2 The CAD regulates civil aviation activities in Hong Kong.
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The working group proposed that the maximum on-call time be 12 hours. The
reserve duty period for a flightcrew member called would end when the flightcrew member
reports for an FDP. For airport/hotel standby reserve, the FDP includes the entire on-call
period. Otherwise, the maximum FDP will be the more limiting of (1) determined FDP
(using the appropriate FDP limits table) or (2) 14 hours from the start of the RAP. An FDP
begins at the earlier of actual report time or 4 hours from start of RAP. A certificate holder
may assign an FDP without restriction if there is at least 12 hours’ notice, including a
physiological night’s rest, with no duty.

For the minimum prior PTP, the working group proposed—

e Atleast 10 hours if the WOCL is fully encompassed,

e Atleast 12 hours if WOCL is infringed,

e Atleast 12 hours’ notice, including a physiological night’s rest, before initial

scheduling of RAP, and

e A flightcrew member returning from a flight assignment requires rest based on

FDP flown.

For the RAP start time, changes in start time between consecutive days and within a
block of days is limited. A rest period that contains at least two local nights’ rest permits
different start times.

Following the working group’s presentation, the ARC discussed various scenarios
under the proposed scheme, particularly discussions of the maximum FDP based on
various RAP start times, call times, and report times. The ARC proposed that standby
under this scheme should be called reserve duty to avoid confusion with airport/hotel

standby. The ARC noted that flightcrew augmentation could also affect the length of the
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maximum FDP. The ARC members also discussed the limited shifting of a reserve
flightcrew member’s RAP forward or backward in time within a block of consecutive
reserve availability days to keep the flightcrew member on a stable circadian rhythm.

The ARC debated the proposed provision that would impose a limit on an FDP
based on the start of the RAP. One ARC member noted that because the limits on reserve
flightcrew members are more stringent than those on lineholders, two reserve
flightcrew members would often be needed to cover one lineholder’s flying in a day. In
response, several ARC members argued that greater restrictions are needed for reserve
flightcrew members because they are unable to predict when a certificate holder may call
and therefore are unable to rest accordingly. One ARC member asserted that being on
reserve duty affects the quality of sleep, because the possibility of being called at any time
may lead to sleep disturbance.

One ARC member proposed that the system take into account when during the RAP
and during the physiological day a flightcrew member is called. An ARC member argued
that if, for example, two flightcrew members start their RAPs at 0300, the flightcrew
member called at 1100 should not have the same duty limit as the flightcrew member
called at 0500 because the flightcrew member called later would obtain more sleep.
Another ARC member noted that there is an apparent conflict between flightcrew members
being expected to be on call but asleep during the WOCL. One ARC member suggested
that RAP start times be staggered to make some reserve flightcrew members available early

and others later.
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The ARC discussed multiple scenarios under the Predictable System and
WOCL Aware proposals. One ARC member noted that the Predictable System proposal
tended to be more limiting, but changing the maximum duty limit of both systems to
16 hours from start of the RAP (from 14 and 18 hours, respectively) would eliminate most
of the differences. ARC members commented that, in comparing the two systems, the
Predictable System addresses circadian issues slightly better, but it is also more
complicated and would likely generate interpretation requests if made part of a proposed
regulation.
The ARC combined the Predictable System and the WOCL Aware Reserve System
to capture the beneficial elements of both proposals. The ARC considered the scenario of a
flightcrew member with a RAP starting during the WOCL, but who is not called until after
the WOCL. One ARC member proposed that some credit be given for the sleep obtained
before being called. After brief discussion, the ARC moved forward with a maximum FDP
limit of 16 hours after the start of the RAP.
The ARC identified the following key points of a reserve system. A reserve system
should include—
e A defined RAP, reserve duty period, long-call reserve, and short-call reserve.
¢ A defined maximum reserve duty day (a combination of telephone availability
and FDP) based on the appropriate limit determined from the FDP table, plus
4 hours. For nonaugmented operations, the maximum FDP must not exceed
16 hours.
e Half credit for time on reserve duty during the period from 0000 to 0600, to the

extent that flightcrew members are not called. (For example, for a flightcrew
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member on reserve from 0300, but not called until 0600, the limit on the length
of the reserve’s FDP would be determined based on the start of the RAP plus
half of his or her reserve time during the period from 0000-0600, or 1.5 hours.)
This credit provision recognizes that a flightcrew member may be sleeping on
reserve duty but not sleeping normally.
e A scheme for shifting a flightcrew member’s RAP.
d. Long-haul Reserve
The ARC also discussed if a separate long-haul reserve concept, which involves
augmented flightcrew operations would be necessary. The ARC observed that long-haul
reserve presents a particular challenge because reserve flightcrew members must have
enough predictability to rest sufficiently for a duty period that could be up to 18 hours in
length, but their availability must be great enough to be of use to the certificate holder.
The ARC discussion focused initially on pairings in which a reserve flightcrew
member is called to fly an overnight flight. The ARC members discussed various scenarios
in which a reserve flightcrew member could or could not fly a given trip based on the
combined length of time from the start of the RAP and the length of the FDP.
One ARC member noted that maximum FDPs would increase slightly because of the
ability to obtain rest on the aircraft. The ARC discussed that a typical reserve duty period
under the proposed system would be 14 hours, with 10 hours of rest. One ARC member
stated that under this system, if a reserve flightcrew member is called for a trip in the
first 6 hours of his or her reserve duty, the FDP could extend up to 6 hours beyond the end
of the reserve time. Otherwise, the FDP would be required to end at the end of the

flightcrew member’s reserve time.
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One hypothetical case used to demonstrate the long-haul reserve system involved a
flightcrew member beginning reserve duty at 1800 local time, and whether or not he or she
could be assigned a trip to Mumbeai, India, leaving at 2300. One ARC member noted that
the lookback point for adequate rest is 6 hours before departure. Thus, for a 2300 departure
to Mumbai, India, lookback to determine rest would be from 1700. One ARC member
noted that the flightcrew member’s reserve duty would end at 0800 if he or she was not
called. The ARC member stated that if the flightcrew member was called before 0000, the
FDP could extend for 6 hours beyond 0800 to 1400. Otherwise, the flightcrew member’s
FDP must end at 0800.

e. Proposed Reserve Requirements

After considering the above proposals and other discussions, the ARC proposed the
following requirements for reserve duty:

e The maximum reserve duty period is the flightcrew member’s RAP per the

flight duty table, plus 4 hours or 16 hours, whichever is less. See tables E(1)
and E(2).

e The 16-hour limit does not apply to an augmented flightcrew—the augmented
FDP table limits apply in this case plus 4 hours.

e A short-call reserve duty period may not exceed 14 hours.

e 14 hours of rest is required after notification of an FDP that will begin before a
short-call reserve flightcrew member’s next scheduled RAP. This would
prevent a certificate holder from calling a short-call reserve flightcrew member
several hours into the RAP with a minimum rest before such an assignment and

thus allow the flightcrew member to better plan for rest and manage fatigue.
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Conversion from long-call to short-call reserve assignment must be preceded by
a required rest period in § 117.33.
A long-call reserve flightcrew member must receive at least 12 hours’ notice of
an assignment of a trip pairing that will extend into the WOCL.
Before and after a RAP, a reserve flightcrew member must receive at least the
required rest period in § 117.33; reserve duty is not considered rest.
A reserve flightcrew member’s RAP may be shifted under the following
conditions:
o A shift to a later RAP must not exceed 12 hours.
o A shift to an earlier RAP must not exceed 5 hours, or if the shift will move
the availability into the flightcrew member’s WOCL, it must not exceed
3 hours.
o A shift to an earlier RAP must not occur on consecutive calendar days.
o The total amount of shift in RAPs for a flightcrew member must not exceed

12 hours (regardless of direction) in any 168 consecutive hour period.

Table E(1)— Reserve Duty Period: Nonaugmented Operations, Option 1

TiSrtne ff Maximum Flight Duty Period Reserve (hours) based on number of flight segments
ar

(Home Base) 1 2 3 4 5 6 7+
0000-0359 13 13 13 13 13 13 13
0400-0459 14 14 13 13 13 13 13
0500-0559 15 15 15 15 14 13.5 13
0600-0659 16 16 16 16 15 15 14.5
0700-1259 16 16 16 16 16 16 15
1300-1659 16 16 16 16 15.5 15 14.5
1700-2159 15 15 14 14 13.5 13 13
2200-2259 14.5 14.5 13.5 13.5 13 13 13
2300-2359 13.5 13.5 13 13 13 13 13
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Table E(2)— Reserve Duty Period: Nonaugmented Operations, Option 2

Tgtne ?f Maximum Flight Duty Period Reserve (hours) based on number of flight segments
ar

(Home Base) 1 2 3 4 5 6 7+
0000-0159 13 13 13 13 13 13 13
0200-0459 14 14 14 14 13 13 13
0500-0659 16 16 16 16 15.5 15 14.5
0700-1259 16 16 16 16 16 16 15.5
1300-1659 16 16 16 16 15.5 15 14.5
1700-2159 15 15 15 15 13 13 13
2200-2259 14.5 14.5 14.5 14.5 13 13 13
2300-2359 13.5 13.5 13.5 13.5 13 13 13

The ARC’s proposed reserve duty period limits are based on the FDP limits for
nonaugmented operations in tables B(1) and B(2). The additional 4 hours allowed for
reserve duty period has been added to the FDP limits and, in cases where this addition
would exceed 16 hours, the reserve duty period is limited to 16 hours. For the case of a
reserve flightcrew member that is given an assignment as part of an augmented flightcrew,
the 16-hour limit does not apply and the flightcrew member may work to the flight duty
period limits for augmented flightcrews in table B(1) (acclimated augmented flightcrew)
and table B(2) (nonacclimated augmented flightcrew) plus 4 hours.

The ARC proposed that a credit be provided to extend the reserve duty period of a
reserve flightcrew member who is not called during any part of the period from
0000 to 0600. Although a reserve flightcrew member is on duty during a RAP, that
flightcrew member is presumed to be sleeping during the WOCL, which would permit a
duty extension. However, the reserve flightcrew member cannot be presumed to be
sleeping normally because the certificate holder could call at any time. Therefore, the
provision allows for credit of half the time the reserve flightcrew member was not

contacted during this time period, up to a maximum of 3 hours. However, the credit does
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not override the 16-hour limit on the maximum reserve duty period limit for
nonaugmented operations.
P. Cumulative Fatigue Limits

1. Current Requirements

The ARC reviewed the current regulatory requirements for mitigating cumulative
fatigue. The current regulations limit flightcrew members, depending on the type of
operation (domestic, flag, or supplemental), to—

e 30 or 32 flight hours in any 7 consecutive days.

e 100 or 120 flight hours in a calendar month or 30 consecutive days.

e 300 or 350 flight hours in any 90 consecutive days.

e 1,000 in a calendar year or 12- calendar month period.

The ICAO SARPs recommend that member States restrict duty hours within any
7 consecutive days or a week and 28 consecutive days or in a calendar month.

The ARC also reviewed the cumulative limits in CAP 371 and EU OPS subpart Q.
CAP 371 includes guaranteed time off provisions and restricts the following FDP hour
limits to—

e 55 hours in 7 consecutive calendar days;

e 95 hours in 14 consecutive calendar days and

e 190 hours in 28 consecutive calendar days.

EU OPS subpart Q restricts FDP limits to 60 hours in 7 consecutive calendar days

and 190 hours in 28 consecutive calendar days.
One ARC member noted that guaranteed time off provisions, such as those

contained in CAP 371, which states that “a single day off shall include 2 local nights and
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shall be of at least 34 hours duration” would protect flightcrew members from overly
demanding schedules. Another ARC member argued that if the ARC carefully crafted duty
time limitations, detailed time off provisions would not be necessary. Further, ARC
members expressed concern that guaranteed time off provisions would result in flightcrew
members having long layovers away from home. The ARC noted that regardless of hours
prescribed, the concepts in CAP 371 and EU OPS subpart Q are necessary to mitigate
cumulative fatigue so the ARC should consider developing a similar combination of limits.

2. Scientific Considerations

As explained previously in this document, the scientific experts in their presentation
to the ARC stated that cumulative fatigue is brought on by repeated mild sleep restriction
or extended hours awake. The scientific experts noted that the repeated infringement of
duty time on opportunity to sleep results in accumulated sleep debt and that the operative
factor in recovery from cumulative fatigue is sleep. The scientific experts added that it is
difficult to say precisely what amount of time is necessary, but a flightcrew member flying
a nighttime schedule likely would require a greater amount of rest than a flightcrew
member flying a daytime schedule, because of circadian issues. The scientific experts
stated that during long pairings with significant time zone shifts, a minimum of 24 hours
off would be necessary for flightcrew members to find an adequate sleep opportunity, and a
minimum of 2 nights of sleep might be necessary to acclimate. Scientific experts cautioned
that a rest period of exactly 24 hours might work poorly if, for example, a flightcrew
member sleeps for the first 8 hours, and then is awake for 16 hours before reporting

for duty.
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3. ARC Considerations

a. Flight Hour Limits

The ARC members questioned whether the current cumulative flight time
limitations should be changed exclusively to flight duty time limitations within various
periods (day, week, month, and year). Some ARC members supported the view that flight
duty time more accurately gauges the impact on a flightcrew member’s rest level than
flight hours. Other ARC members noted that flight duty limits address concerns over
transient fatigue and flight time limits address cumulative fatigue. One ARC member
commented that time on task and workload is a factor in fatigue and that the ARC must
establish monthly, quarterly, and yearly limits to allow the new daily FDP limits to be
effective. The ARC also reviewed whether longer term flight hour limits, such as weekly,
monthly, or yearly limits, would suffice, or whether there should also be a daily flight hour
limit that was within the FDP limit. Several ARC members noted that a rule including dual
limits would be complicated and could be difficult to apply.
b. Hours versus Calendar Days

With respect to weekly limits, the ARC considered whether calendar days and
weeks should be used, or if a rolling 24- or 168-consecutive-hour period should be used as
the standard measure for cumulative limits. The ARC defined calendar day as a 24-hour
period from 0000 through 2359. The ARC proposed using rolling consecutive hour periods
that look back to find limits or requirements before beginning the next FDP and agreed that
a 168-hour window is a more consistent measure than 7 consecutive calendar days.

ARC members again cautioned that implementation of limits that are too restrictive

could result in flightcrew members flying many more days out of each month. The ARC
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considered the concept of 336- or 672-hour (14 or 28 days, respectively) rolling periods,
instead of a 168-hour (7-day) period. One ARC member noted that some certificate
holders have long-haul pairings as long as 19 days, which would be adversely impacted by
either 7- or 14-day limitations. The ARC proposed that a 672-hour/28-day rolling
lookback period would be adequate to address cumulative fatigue. One ARC member
suggested that with these lookback mechanisms a yearly flight time limit would not be
necessary to address cumulative fatigue.
c. Flight Duty Period, Duty Period, and Flight Time

The ARC considered cumulative flight duty period and duty period limits within
rolling windows of 168, 336, and 672 hours, and flight time limits within rolling 90-day
and 365-day windows. The ARC proposed flight duty period limits of —

e 60 flight duty hours in a rolling 168-hour window (7 days),

e 100 flight duty hours in a rolling 336-hour window (14 days), and

e 190 flight duty hours in a rolling 672-hour window (28 days).

The ARC considered cumulative duty period limitations similar to the cumulative
FDP limits with a small increase in time to account for the fact that duty encompasses an
FDP. These limits are—

e 65 duty hours in any 168 consecutive hours, and

e 200 duty hours in any 672 consecutive hours.

The ARC considered cumulative flight time limits of—

e 270 hours in a rolling 90-day window, and

e 1,000 hours in a rolling 365-day window.
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The ARC discussed whether a 336-hour FDP limitation is necessary, in addition to
the 168-hour and 672-hour limitations and the daily FDP limitations. One ARC member
argued that the other limitations adequately protect safety, and a 336-hour limitation
unduly limits certificate holders, without offering significant protection to flightcrew
members. One ARC member asserted that the 336-hour limit prevents flightcrew members
from manipulating their schedules to time out, and protects against consecutive weeks with
reduced rest. The ARC proposed that the 336-hour limitation be eliminated. The ARC
also proposed that a quarterly limit on flight hours is unnecessary. The ARC also discussed
the removal of the current weekly limit on flight hours, based on the rationale that daily
FDP and duty limits offer sufficient protection against fatigue. However, some ARC
members expressed concern that eliminating such a limit could be perceived as damaging
to safety. ARC members countered that the weekly flight limit is addressed within the
limit on FDP hours in any 168 consecutive hours.

d. 1,000 Flight Hour Yearly Limit

The ARC discussed whether the current yearly flight time hour limits serve a useful
purpose. Some ARC members noted that there should be some annual flight hour
restriction because a flightcrew member could fully observe the proposed FDP restrictions
and fly as many as 2,000 flight hours in a year. The ARC discussed whether flight time
should be limited to 900 or 1,200 hours in 365 calendar days. Some ARC members
believed that the 1,000 flight hour limit is too restrictive. These members noted that there
are resets weekly and monthly for FDP and a 1,000 flight hour limit is unnecessary.

One ARC member noted that the current 1,000 flight hour limit is an arbitrary limit that is

out of date. The ARC considered a suggestion to raise the annual limit to 1,200 hours. In
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response, another ARC member noted that for every first limit, the second limit is less than
a multiple of the first; therefore 1,000 flight hours addresses the cumulative fatigue
problem. The ARC member stated that the 1,000 flight hour limit should be lower rather
than higher.
e. Cumulative Fatigue Limit Scheme

Some ARC members questioned whether only FDP limitations, rather than
FDP limitations and total duty limitations, would be more appropriate. One ARC member
questioned whether the multiple duty limit windows discussed above are necessary or if
only the lowest window would suffice. The ARC member noted that the progression of the
limits through the windows is a declining one, to allow short periods with large amounts of
duty, but to prevent them from continuing for long periods. The ARC members discussed
their research, which applied the proposed limits to their respective operations. Some ARC
members reported that their existing operations would not be workable with these limits.
f. Categorizing Activities

The ARC discussed which activities would be included when calculating
cumulative fatigue limits. The ARC considered the following:

e Deadhead flights preceding reporting for flight should be counted toward

cumulative duty limits.
e Simulator training should be counted toward the FDP cumulative limits.
e Part 91 flying such as ferry, maintenance flights, and training flights should be
counted toward FDP cumulative limits.
¢ Administrative work for the certificate holder should be included in cumulative

duty limits.
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One ARC member suggested that only one half of the time for deadheading flights
be considered duty if the flightcrew member being positioned is seated in a business class
seat or better accommodation.

Another ARC member expressed concern with considering administrative work as
part of duty because the cumulative duty limits could preclude management pilots from
occasionally flying trips. Some ARC members believed administrative work should not be
included as duty; others felt that it should be subject to extended cumulative duty time
limitations or that the proposed cumulative 65 hour duty time limits should be increased.
The ARC noted that flightcrew members completing both administrative work and flying
for certificate holders should be responsible for ensuring that they report for flight duty
adequately rested and alert. One ARC member noted that the current block hour limitation
does not address issues such as deadheading and administrative work. After some
discussion, the ARC proposed that administrative duties fall within the definition of duty
time and should not have extended cumulative duty time limits.

g. Proposed Cumulative Fatigue Limits

Based on the above discussion, the ARC proposed the following cumulative fatigue
limits:

e Flight Duty Period Limits (hours):

0 60 flight duty hours in any 168 consecutive hours.

0 190 flight duty hours in any 672 consecutive hours.
e Duty Period Limits

O 65 duty hours in any 168 consecutive hours.

0 200 duty hours in any 672 consecutive hours.
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e Flight Time Limits
0 100 hours in any 28 consecutive days (month).
0 [900 or 1,200] hours in any 365 consecutive days (year).
0 Also see attached CAA and NACA proposals.
h. Deadhead Transportation

The ARC proposed to address the concerns previously raised regarding flightcrew
members in deadhead transportation. The ARC considered using a higher set of total duty
time limits for flightcrew members spending significant time on deadhead flights, provided
the flightcrew members are seated in a business class seat (Class 2) or better
accommodations for those flights.

The ARC’s proposed limits for flightcrew members in deadhead transportation as
follows:

e 75 duty hours in any 168 consecutive hours, and

e 215 duty hours in any 672 consecutive hours.

The extended duty times noted above are allowed for deadhead transportation in
Class 2 business seat or better (excluding screening from passengers) outside the cockpit.
As an alternative, the ARC proposed the same extend duty times but without the Class 2
rest facility requirement.

The ARC discussed only counting 75 percent of time on deadhead flights toward
duty. One ARC member proposed requiring screening of deadheading flightcrew members
from passengers, but the idea was rejected because flightcrew members deadheading on
commercial flights could not expect to be screened from passengers. One ARC member

questioned what to do if a portion of the deadhead transportation is on an aircraft without
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business class seats available. Another ARC member proposed that the business class seat
requirement be eliminated for segments shorter than a certain number of hours within the
continental United States.

Several ARC members proposed that a flightcrew member be permitted to exceed
the 168-hour duty limit for deadhead transportation before a trip, provided he or she
received the needed restorative rest before reporting for an FDP. ARC members expressed
concern that these proposals would permit certificate holders to schedule flightcrew
members for extremely long positioning flights, therefore contributing to fatigue. See
discussion of deadhead transportation under the heading Duty above. Other ARC members
responded that weekly and monthly cumulative duty limits would prevent certificate
holders from abusive scheduling. The ARC members proposed that a flightcrew member
be permitted to exceed the 75 hour duty limit in any 168 consecutive hours for the purpose
of a positioning flight back to his or her home base at the end of a trip.

i. Rest Resets

The ARC discussed what would constitute rest sufficient to act as a restorative rest
reset for the 168 consecutive hour rolling window. The ARC noted that current regulations
require 24 hours free of duty in any 7 consecutive days dependent on the type of operation.
The ARC considered whether reset rest should (1) incorporate a minimum of
2 physiological nights’ rest or (2) be a fixed number of hours ranging from 30 to 48 hours.
The ARC proposed that a [30 or 36] hour rest during any 168 consecutive hours constitutes
a restorative rest period. The ARC also reviewed whether restorative rest had to occur at a
flightcrew member’s home base. Several ARC members believed that this is a quality of

life issue and not a safety issue and that there must be a safety link to include such a
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requirement in a proposed rule. Some ARC members suggested that restorative rest be
defined as time free from an FDP rather than time free from duty to allow more flexibility
for deadheading flightcrew members.

The ARC also discussed the relationship between administrative work, training, and
the restorative rest period. The ARC agreed that a full restorative rest period is not needed
after a trip before undertaking administrative work or ground training, but is needed before
simulator training. The ARC cautioned that administrative work may not conflict with
needed rest before reporting for flight duty.

The ARC discussed whether the lookback for restorative rest should take place at
the beginning of each FDP, and whether it should contemplate the scheduled and
anticipated actual FDP. The scenario was posed of a flightcrew member who has received
30 hours of rest in the past 168 hours at the start of an FDP, but will not have had that
much rest on the last flight segment of the FDP because of weather delays. The ARC noted
that the flightcrew member could not fly the last flight. The ARC proposed that each
flightcrew member be given [30 or 36] hours free of all duty in any 168 consecutive hours
before beginning an FDP.

Q. Rest Period
1. Definition

The ARC defined a rest period to mean a continuous and defined period of time,
before and/or following a duty period during which a flightcrew member is free from all
duties and is not obligated for direct contact. To define rest period, the ARC reviewed the
definition of rest in the ICAO SARPs, CAP 371, and EU OPS subpart Q. The ARC

proposed that rest begin when a flightcrew member ends his or her duty period. The ARC
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considered using the term break in duty to refer to rest. The rationale given was that break
in duty would more clearly (1) differentiate between being on duty and off duty

and (2) account for a flightcrew member’s additional activities after duty such as clearing
customs and immigration at international destinations, transportation to a hotel, and hotel
check-in that occur before the flightcrew member reaches his or her hotel room to begin
actual rest. However, the ARC members noted that the various international standards
used the term rest period and that rest period is common terminology currently used in the
U.S. air carrier industry.

2. Scientific Considerations

The ARC discussed the information on rest presented by the scientific experts. The
scientific experts made the following key points:

e The most effective fatigue mitigation is sleep,

e An average individual needs to have an 8-hour sleep opportunity to be restored,

e 8 hours of sleep requires more than 8 hours of sleep opportunity, and

e Daytime sleep is less restorative than nighttime sleep.

The scientific experts also presented how reduced rest impacts human performance
and fatigue risk. The scientific experts noted that there is a continuous decrease in
performance as sleep is lost. Examples provided included:

e Complacency,

e Loss of concentration and communicative skills, and

e A decreased ability to perform calculations.

The scientific experts recommended the ARC focus on the total time spent below a

benchmark amount of rest to manage total risk. The scientific experts noted that occasional
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sleep restriction does not have significant effects on performance. However, mild sleep
restriction reduces performance over time depending on how much sleep is reduced. The
scientific experts recommended that the proposed rules require restorative rest
opportunities following reduced rest or extended duty to stop the accumulation of

sleep debt.

The ARC members debated whether restorative rest must be at a flightcrew
member’s home base. Some ARC members questioned if this discussion was a safety or
quality of life issue. The scientific experts commented that the difference between hotel
and home rest varies by individual. A hotel that is quiet and comfortable, and provides
darkness with appropriate temperature during sleep may be equivalent to resting at home.

3. ARC Considerations

The ARC debated what constitutes the minimum rest opportunity a flightcrew
member should be afforded and cited the following factors as impacting the quality of rest:

e The comfort of the flightcrew member’s accommodations,

e The lack of interruptions,

e The time to transit customs and immigration, where necessary, and

e The distance from the airport to the rest facility.

The ARC originally discussed the length of rest period needed to mitigate fatigue.
One ARC member suggested that the length of rest time be proportionate to the length of
the duty periods preceding and following it. Another ARC member noted that there is
some scientific opinion to the effect that the length of rest needed is not dependent on the
length of the preceding duty period. The ARC members discussed that the timing of the

duty day preceding a rest period also may impact how much rest is needed. Although
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flightcrew members are required to report adequately rested, it may not be reasonable to
expect a flightcrew member reporting at 1800 local time to be as rested and alert as a
flightcrew member reporting at 0800 local time because of the flightcrew member’s time
since awakening.

For domestic operations (operations conducted within the 48 contiguous
United States and its territories and the District of Columbia), the ARC contemplated a
minimum rest period between 10 and 12 consecutive hours. ARC members discussed that
a 12 hour rest period would provide more time for meals and exercise and allow a better
chance for a flightcrew member to obtain an 8-hour sleep opportunity, but noted that by
design the proposed 10 hours is a minimum, which is not meant to be scheduled every day
of the flightcrew member’s schedule. Some ARC members suggested that the proposed
minimum rest hours be essentially a behind the door limit (a minimum uninterrupted sleep
opportunity) with no transportation, hotel check-in, or other process counted as part of a
rest period. The ARC defined transportation local in nature as transportation from a point
of last duty to an accommodation for the purpose of a rest period, or from an
accommodation to report for a duty period. The transportation does not exceed 30 minutes
under normal circumstances. One ARC member suggested that the rest period begin upon
arrival at accommodations to eliminate the need for such travel time estimates. Some ARC
members noted that additional time should be built into the duty period so as not to reduce
sleep opportunity in instances where transportation is known to exceed 30 minutes.

When modeling a schedule with a 12 hour rest period in a certificate holder’s
scheduling system, the 12-hour minimum rest period caused a significant increase in long

layovers of approximately 30 hours, which would keep flightcrew members away from
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home longer. One ARC member noted that current practice uses time between duty
periods of approximately 9 to 10 hours, and speculated that the proposed 12-hour minimum
rest periods would not be acceptable to most certificate holders. Many ARC members
noted that the basis for the ARC’s formation is that the current practice is not acceptable
and added that the ARC’s proposed rest requirement will result either in a cost to
certificate holders, increased trip lengths for flightcrew members, or both.
One ARC member alternatively proposed to set a minimum rest time that could never be
deviated below, as well as a higher standard rest time that could be adjusted downward or
upward using an FRMS.
After much discussion, the ARC divided rest into defined components using the
following scheme:
e Time free from duty is the time from the end of an FDP, until the
flightcrew member reports for duty at the beginning of the next duty period.
e Travel to and from the flightcrew rest facility is included in time free from duty.
e Time free from duty also includes time for meals, hygiene, and exercise, which
some ARC members believe has value as a fatigue mitigation technique.
e Within time free from duty is rest time.
e Rest is not equivalent to sleep, but also includes time to wind down and wake
up following sleep.

e Within rest time is opportunity for sleep.
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e Sleep opportunity should be 8 hours at a minimum, but is impacted by other
factors. Sleep opportunity during normal waking hours (for example, beginning
at 1200 local time) is not equal to sleep opportunity during normal sleeping
hours (for example, beginning at 2000 local time).

The ARC members then developed the proposed rest period requirement by
working out in each direction from an 8 hour sleep opportunity, which they believed is
essential, with 30 minutes on each end for transportation, and 30 minutes on each end for
physiological needs. The ARC proposed that transportation local in nature that exceeds
30 minutes may not be included in required rest and must be accounted for to protect the

required rest period. See figure 2.

Figure 2 — Rest Period
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The ARC members found that [10 or 12] hours is the minimum period in which a
flightcrew member could likely obtain near 8 hours of sleep. The ARC also considered the
concept of a [10 or 12]-hour minimum rest period or the length of the preceding duty
period, whichever is longer, to avoid long duty periods and short layovers. However, most
ARC members preferred that the length of the preceding duty period not be considered a
factor in determining rest requirements.

4. International Rest

The ARC noted that flightcrew members require a longer rest period at international
layovers (located outside of the 48 contiguous United States and its territories and the
District of Columbia) because of issues with time zone changes and possible difficulties
obtaining sleep because the flightcrew member is nonacclimated. The ARC proposed a
[12 or 14]-hour minimum rest period for international layovers. Some ARC members
acknowledged that the minimum period captures the same elements as the
[10 or 12]-hour requirement discussed above but includes an additional 2 hours to transit
customs and immigration or travel a long distance to hotel accommodations in foreign
destinations. However, other ARC members believed that the certificate holder should
account for any excessive travel time in the duty period instead of the rest period.

ARC members expressed concern that although a [12 or 14]-hour minimum rest
period is an acceptable concept for international destinations, a flightcrew member who
flies from Chicago, Illinois, to Toronto, Canada, which is in the same time zone and is a
short flight, will now have to have a [12 or 14]-hour rest period when it is not necessary.
The ARC considered excepting the [12 or 14]-hour rest period for layovers in international

locations such as Canada, Mexico, and some Caribbean islands as these routes are
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essentially domestic in nature. The ARC members stated that instead the proposed
minimum [10 or 12]-hour rest period would apply.

5. Contact During a Rest Period

In defining a rest period, the ARC included that a flightcrew member be free from
all contact during a rest period. The proposed definition means that the certificate holder
cannot contact a flightcrew member nor can the flightcrew member be required to contact
the certificate holder during a rest period. Several ARC members suggested that a
flightcrew member be noncontactable during a layover with minimum rest time. The
ARC members proposed that passive contact could be made by the certificate holder, such
as having the hotel leave any messages for the flightcrew member under his or her hotel
room door instead of directly contacting the flightcrew member by telephone. The ARC
added the phrase “with the exception of passive contact” to the definition of rest period.

6. Reduced Rest

The ARC discussed permitting the minimum rest time to be reduced to a lower
level during unforeseen circumstances. However, ARC members expressed the following
concerns regarding reduced rest:

e When the need arises for a minimum rest period, the flightcrew probably had a
challenging day with weather or mechanical issues and requires rest not reduced
rest.

e The current system relies on an assumption that everything works perfectly, and
when this does not occur, sleep time is reduced.

e Any mitigation of reduced rest should consider the extended duty encountered

during the previous duty period.
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One ARC member stated that reduced rest can be tolerated in isolation but repeated
occurrences are fatiguing. One ARC member noted that under the current system, even
where flightcrew members are guaranteed compensatory rest during a rest period following
one in which rest is reduced, they must often fly a full duty day in the interim. The
ARC members proposed that, following any reduced rest, duty should be restricted to
mitigate the effects of the reduced rest.

ARC members proposed to allow the ability to reduce a minimum rest period for
operational flexibility in unforeseen circumstances, but restrict when and how often it can
be done as follows—

e For flights conducted within the 48 contiguous United States and its territories

and the District of Columbia, [10 or 12] to [9 or 11] hours and

e For flights conducted outside the 48 contiguous United States and its territories

and the District of Columbia, [12 or 14] to [11 or 13].
The ARC proposed that no certificate holder may reduce a rest period on consecutive
calendar days. The ARC also considered limiting the number of hours or occurrences in
any 168 consecutive hour period. In addition, the decision to reduce minimum rest would
be a joint decision between the pilot in command and the certificate holder. The ARC
members noted that this is an improvement over current regulations, where certificate
holders can actually schedule reduced rest.

7. Recovery Rest

The ARC discussed the rest needed by flightcrew members upon returning to their
home base after a trip involving demanding circumstances. One ARC member noted that

trips exceeding 168 hours including time zone changes of more than 4 hours may require
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more rest. The ARC member suggested that in such cases, rest greater than the standard
[30 or 36] hours free from duty in the 168 hours preceding the flightcrew member’s next
FDP is necessary. Some other ARC members agreed, noting that additional rest following
a long trip involving multiple time zone changes would be consistent with the longer
required rest periods for international trips.

In determining what amount of recovery rest would be appropriate following such a
trip, the ARC considered proposals, including a provision similar to the “double-out”
provision of § 121.485(b), which would be applied to the minimum international rest
requirements, and proposals for a minimum of 2 or 3 nights’ physiological rest depending
upon the circumstances. With respect to the proposals for 2 or 3 physiological nights’ rest,
one ARC member stated that in his experience a minimum of 3 days of rest is necessary to
recover after long trips crossing multiple time zones.

The ARC proposed that—

e Ifa flightcrew member crosses more than four time zones during an actual
series of FDPs that exceed 168 consecutive hours, the flightcrew member must
be given a minimum of 3 physiological nights’ rest upon return to home base.

e A flightcrew member operating in a new theater must receive 36 hours of rest in
any 168 consecutive hours for recovery rest.

e A certificate holder may not schedule a flightcrew member who is between
international rests for more than two rest periods of 18 to 30 hours while that
flightcrew member is operating in a new theater; the rest periods cannot be
consecutive. This provision addresses the concern that a flightcrew member

may not get a full night’s sleep through the WOCL during a pairing with
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consecutive layovers, especially if the first flight segment ends during
the WOCL.

8. Consecutive Circadian Disruptive Layovers

a. Scientific Considerations

The scientific experts noted that an individual’s circadian clock is sensitive to
rapid time zone changes. They added that long trips present significant issues requiring
mitigation strategies. Twenty-four or 48 hours of rest may not be adequately restorative
during a trip pairing where a flightcrew member is working 20 days separated by
24-hour rest layovers. In some cases, shorter rest periods, such as 18 hours or less,
may be more restorative because of circadian issues.
b. ARC Considerations

The ARC reviewed consecutive layover periods that disrupt a flightcrew member’s
circadian rhythms. The ARC discussed back-to-back long flights with 24- hour layover
rest that does not occur during a flightcrew member’s WOCL, which, according to
scientific modeling, can be fatiguing. The ARC provided an example of a flight from
Washington, DC to Moscow, Russia. The total FDP roundtrip is 22:50 hours. The
flightcrew has a 24 hour layover in Moscow and then returns to Washington, DC. The
ARC proposed the following to prevent a flightcrew from conducting this trip
consecutively: If the flight assignment is for a three pilot flightcrew and the layover is
between 20 and 28 consecutive hours and the two FDPs, separated by the layover rest, is
greater than [22 or 24] hours then the flightcrew requires 2 physiological nights’ rest or

1 physiological night’s rest with an 8 hour restriction on the next FDP.
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The ARC considered whether this concept instead should be based on the number
of time zone changes. However, it was noted that using a time zone metric would not
capture flights travelling north-south, northeast-southwest, northwest-southeast, or vice
versa. The ARC noted that the concept is predicated on the flightcrew members coming
back to theater and noted that a new theater would require 3 physiological nights’ rest to be
considered acclimated under the ARC’s proposed rules. Those ARC members in favor of
24 hours for the combined FDPs noted that 22 hours would eliminate trip pairings that had
been conducted for many years to western Europe. ARC members countered that at the
end of three round trips to such destinations flightcrew members are fatigued and that a
combined FDP of 22 hours is better mitigation for fatigue. The ARC then considered a
revised proposal for circadian disruptive layovers, which added that any sequence of FDPs
separated by 20 to 28 hour layovers that result in a shift in report time between FDPs of
8 hours or greater would also require the flightcrew to be given either 2 physiological
nights’ rest or 1 physiological night’s rest with an 8-hour restriction on the next FDP.

R. Records and reports

[To be completed. ]

IV. Regulatory Notices and Analyses

The ARC proposed requiring a certificate holder to report scheduling data to the
FAA every [lmonth/2months].

[Placeholder for other records and reporting requirements. |
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Additional Information

Comments Invited

The FAA invites interested persons to participate in this rulemaking by submitting
written comments, data, or views. We also invite comments relating to the economic,
environmental, energy, or federalism impacts that might result from adopting the proposals
in this document. The most helpful comments reference a specific portion of the proposal,
explain the reason for any recommended change, and include supporting data. To ensure
the docket does not contain duplicate comments, please send only one copy of written
comments, or if you are filing comments electronically, please submit your comments only
one time.

We will file in the docket all comments we receive, as well as a report summarizing
each substantive public contact with FAA personnel concerning this proposed rulemaking.
Before acting on this proposal, we will consider all comments we receive on or before the
closing date for comments. We will consider comments filed after the comment period has
closed if it is possible to do so without incurring expense or delay. We may change this
proposal in light of the comments we receive.

Proprietary or Confidential Business Information

Do not file in the docket information that you consider to be proprietary or
confidential business information. Send or deliver this information directly to the person
identified in the FOR FURTHER INFORMATION CONTACT section of this document.
You must mark the information that you consider proprietary or confidential. If you send

the information on a disk or CD ROM, mark the outside of the disk or CD ROM and also
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identify electronically within the disk or CD ROM the specific information that is
proprietary or confidential.

Under 14 CFR 11.35(b), when we are aware of proprietary information filed with a
comment, we do not place it in the docket. We hold it in a separate file to which the public
does not have access, and we place a note in the docket that we have received it. If we
receive a request to examine or copy this information, we treat it as any other request under
the Freedom of Information Act (5 U.S.C. 552). We process such a request under the
DOT procedures found in 49 CFR part 7.

Availability of Rulemaking Documents

You can get an electronic copy of rulemaking documents using the Internet by—

1. Searching the Federal eRulemaking Portal (http://www.regulations.gov);

2. Visiting the FAA’s Regulations and Policies web page at

http://www.faa.gov/regulations policies or

3. Accessing the Government Printing Office’s web page at

http://www.gpoaccess.gov/fr/index.html.

You can also get a copy by sending a request to the Federal Aviation
Administration, Office of Rulemaking, ARM-1, 800 Independence Avenue S.W,
Washington, DC 20591, or by calling (202) 267-9680. Make sure to identify the docket
number, notice number, or amendment number of this rulemaking.

You may access all documents the FAA considered in developing this proposed
rule, including economic analyses and technical reports, from the internet through the

Federal eRulemaking Portal referenced in paragraph (1).
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List of Subjects

14 CFR Part XXX

[insert]

V. The Proposed Amendment

In consideration of the foregoing, the Federal Aviation Administration proposes to
amend Chapter I of Title 14, Code of Federal Regulations, as follows:

PART 117—FLIGHT AND DUTY LIMITATIONS AND REST REQUIREMENTS:
FLIGHTCREW MEMBERS
§ 117.1 Applicability.

This part prescribes flight and duty limitations and rest requirements for all
certificate holders conducting operations under parts 121 and 135 of this chapter. This part
also applies to all part 121 and 135 certificate holders when conducting certain flights
under part 91, including positioning and training flights.

§ 117.3 Definitions.

In addition to the definitions in § 1.1 of this chapter, the following definitions apply
to this part. In the event there is a conflict in definitions, the definitions in this part control.

[Acclimated means when a flightcrew member remains in a theater and is given
3 consecutive physiological nights’ rest or at least [30 or 36] consecutive hours free from
all duty.]

Airport/standby reserve means a defined period during which a flightcrew member
is required by a certificate holder to be at, or in close proximity to, an airport for a possible
duty assignment.

Assigned means scheduled as defined in this section.
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Augmented flightcrew means a flightcrew that has more than the minimum number
required to operate the aircraft to allow a flightcrew member to be replaced by another
qualified flightcrew member for in-flight rest.

Calendar day means a 24 hour period from 0000 through 2359.

Certificate holder means a person, organization, or enterprise operating an aircraft
for compensation or hire.

Deadhead transportation means transportation of a flightcrew member as a
passenger, by air or surface transportation, as required by a certificate holder.

Duty means any task that a certificate holder requires a flightcrew member to
perform including pre and post flight duties, administrative work, training, deadhead
transportation, aircraft positioning on the ground, aircraft loading, and aircraft servicing.

Duty period means a period that begins when a certificate holder requires a
flightcrew member to report for duty and ends when that person is free from all duties.

Fatigue means a physiological state of reduced mental and/or physical performance
capability resulting from lack of sleep and/or increased physical activity that can reduce a
flightcrew member’s alertness and ability to safely operate an aircraft or perform
safety-related duties.

Fatigue risk management system means a comprehensive range of procedures that
are scientifically based and data-driven, allowing a cooperative and flexible means of
managing fatigue.

Flightcrew member means a certificated pilot or flight engineer assigned to duty in

an aircraft during a flight duty period.
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Flight duty period means a period that begins when a flightcrew member is required
to report for duty that includes a flight, a series of flights, and/or positioning flights, and
ends when the aircraft is parked after the last flight and there is no intention for [further
aircraft movement]/[further flight] by the same flightcrew member. A flight duty period
includes deadhead transportation before a flight segment without an intervening required
rest period, training conducted in an aircraft, [flight simulator or flight training device], and
airport/standby reserve.

Flight time means time that commences when an aircraft moves under its own
power for the purpose of flight and ends when the aircraft comes to rest after landing.
[consistent with 14 CFR § 1.1]

Home base means the location designated by a certificate holder where a flightcrew
member normally begins and ends his or her duty periods.

Lineholder means a flightcrew member that has a flight schedule and is not a
reserve flightcrew member.

Long-call reserve means a reserve flightcrew member who receives a required rest
period following notification by the certificate holder to report for duty.

Physiological night’s rest means the rest that encompasses the hours of
[0100 and 0700] [2200 and 1000] local time.

Positioning flight means a flight conducted by a certificate holder, that is not
scheduled or a charter, for the purpose of ferrying, maintenance, or otherwise moving an
aircraft between locations.

Report time means the time that the certificate holder requires a flightcrew member

to report for a duty period.
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Reserve flightcrew member means a flightcrew member that a certificate holder
requires to be available to receive an assignment for duty.

Reserve availability period means a period of time a certificate holder requires a
reserve flightcrew member to be available for contact.

Reserve duty period means the time from the beginning of the reserve availability
period to the end of either the reserve availability period or assigned flight duty period,
whichever is later.

Rest facility means a bunk, seat, room, or other accommodation that provides a
flightcrew member with a sleep opportunity. (See CAA September 1, 2009, alternate
proposal.)

Class 1 rest facility means a bunk or other surface that allows for a flat
sleeping position, is separated from both the flight deck and passenger cabin to provide
isolation from noise and disturbance and provides controls for light and temperature.

Class 2 rest facility means a seat in an aircraft cabin that allows for a flat or
near flat sleeping position [approximately 80 degrees]; is separated from passengers by a
minimum of a curtain to provide darkness and some sound mitigation; and is reasonably
free from disturbance by passengers and/or flightcrew members.

Class 3 rest facility means a seat in an aircraft cabin or flight deck that
reclines at least 40 degrees, provides leg and foot support, and is not located in the coach or
economy section of a passenger aircraft.

Rest period means a continuous and defined period of time before and/or following
a duty period during which a flightcrew member is free from all duties and is not obligated

to be available for direct contact by a certificate holder.
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Scheduled means times assigned by a certificate holder when a flightcrew member
is required to report for duty.

Schedule reliability means the accuracy of the length of a scheduled flight duty
period as compared to the actual flight duty period.

Short-call reserve means a reserve flightcrew member who does not receive a
required rest period following notification by the certificate holder to report for duty.

Split Duty means a flight duty period that has a break in duty that is less than a
required rest period.

Suitable accommodation means a single occupancy, temperature-controlled facility
with sound mitigations that provides a flightcrew member with the undisturbed ability to
sleep in a bed and to control light.

Theater means a geographical area where local time at the flightcrew member’s
flight duty period departure point and arrival point differ by no more than 4 hours.

Transportation local in nature means transportation from the point of last duty to
an accommodation for the purpose of a rest period, or from an accommodation to report for
a duty period. This transportation does not exceed 30 minutes under normal circumstances.

Unforeseen operational circumstance means an unplanned event, including
unforecasted weather, equipment malfunction, or air traffic delay, that is beyond the
control of a certificate holder.

Window of circadian low means a period of maximum sleepiness that occurs
between 0200 and 0559 during a physiological night on a person’s home base or

acclimated time.
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8 117.5 Certificate holder responsibilities.

(a) No certificate holder may assign a flightcrew member to a flight duty period
if the flightcrew member has reported himself or herself not fit for duty or if the certificate
holder believes that the flightcrew member is not fit for duty.

(b) Each certificate holder must implement a nonretribution policy allowing a
flightcrew member to remove themselves from flight duty when too fatigued to continue
the assigned flight duty period.

() Each certificate holder must adjust—

(1) Its system-wide flight duty periods if the total actual flight duty periods
exceed the planned scheduled flight duty periods 5 percent of the time, and

(2) Any scheduled flight duty period that is shown to actually exceed the
schedule [15 or 30] percent of the time.

(c) Each certificate holder must submit a report detailing the scheduling
reliability adjustments required in paragraph (b) of this section to the FAA every
[1 month][2 months] in a form and manner prescribed by the FAA.

8 117.7 Flightcrew member responsibilities.

Each flightcrew member must report for any [scheduled] flight duty period
adequately rested and prepared. (Note: Failure to do so is a violation 14 CFR § 91.13.)
§ 117.9 Fatigue policy and education and training program.

(a) Each certificate holder must—

(1) Develop a fatigue policy, and

(2) Implement a fatigue education and training program applicable to all

employees of the certificate holder responsible for administering the provisions in this rule,
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including dispatch, crew scheduling, and systems operational control, and any employee
providing management oversight of those areas.

(b) The fatigue education and training program must include information on—

(1) The detrimental effects of fatigue, and

(2) Strategies for avoiding and countering fatigue.

8 117.11 Fatigue risk management system.

(a) No certificate holder may exceed any flight time, flight duty period, or duty
period limitation or reduce any rest requirement provided for in this part unless the
certificate holder has an FAA-approved fatigue risk management system (FRMS).

(b) Except as provided in paragraph (c¢), the FRMS must include the following
elements:

(1) A method to determine a fatigue baseline and establish an acceptable
schedule production effectiveness and performance threshold.

(2) A method of conducting scientific evaluation of schedules to—

(1) Determine which schedules do not meet the predetermined minimum
schedule production effectiveness and performance threshold, and

(i1))  Reanalyze schedules to remove or modify potentially deficient schedules to
achieve the desired effectiveness and performance threshold.

3) A method to manage schedules to minimize or mitigate fatigue to acceptable
levels.

4) A method to analyze schedule modifications because of irregular operations.

(5) A fatigue review panel.
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(6) A fatigue education program that includes initial and annual recurrent
training for all flightcrew members and affected parties.

(7) An audit program that includes the following:

(1) A monthly reassessment by the fatigue review panel;

(11) A semiannual internal audit; and

(8) A method to collect, deidentify, and analyze fatigue related data.

(©) A certificate holder may conduct limited operations that exceed the flight
time, flight duty period, and duty period limitations or reduce the rest requirements
provided for in this part, if the certificate holder has an [FAA-approved] FRMS for those
limited operations that contains the following elements:

(1) Scientifically based method to determine maximum duty times, pre-duty,
layover, and post duty rest requirements, and in-flight prescriptive rest scheme to ensure
adequate alertness is maintained during regular and irregular operations.

(2) Validation of the suitability of the onboard rest facility.

3) Data gathering methodology to validate the scientific method used.

4) A feedback process to assess actual operations.

(5) Specific flightcrew training, qualification, and staffing requirements.

(6) A training program for all stakeholders on fatigue and sleep education

including mitigation and countermeasures strategies.
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§ 117.13 Duty period.
There is no ARC recommendation for this area.
8 117.15 Flight time limitation: Nonaugmented operations.
No certificate holder may schedule and no flightcrew member may accept an

assignment if the total scheduled flight time will exceed the limits specified in table A:

Table A(1)—Maximum Flight Time Limits, Option 1

Time of Start | Maximum Flight

(Home Base) Time (hours)
0000-0459 7
0500-0659 8
0700-1259 9
1300-1959 8
2000-2359 7

Table A(2)—Maximum Flight Time Limits, Option 2

Time of Start | Maximum Flight

(Home Base) Time (hours)
0000-0159 7
0200-0459 8
0500-0659 10
0700-1259 11
1300-1659 10
1700-2159 9
2200-2259 8.5
2300-2359 7.5

Table A3. See attached September 1, 2009, CAA Proposal

Table A4. See attached NACA Proposal
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§ 117.17 Flight duty period: Nonaugmented operations.

(a) Except as for provided for in paragraph (b) of this section and §§ 117.19
through 117.23 of this part, no certificate holder may assign and no flightcrew member
may accept an assignment for a nonaugmented flight operation if the scheduled flight duty
period will exceed the limits in specified in table [B(1)/ B(2) and the attached
September 1, 2009, CAA and NACA proposals.]

Table B(1)—Flight Duty Period: Nonaugmented Operations, Option 1

Time of Maximum Flight Duty Period (hours)
Start for Lineholders Based on Number of Flight Segments

(Home Base

or 1 2 3 4 5 6 7+
Acclimated)
0000-0359 9 9 9 9. 9 9 9
0400-0459 10 10 9 9 9 9 9
0500-0559 11 11 11 11 10 9.5 9
0600-0659 12 12 12 12 11.5 11 10.5
0700-1259 13 13 13 13 125 12 11
1300-1659 12 12 12 12 115 11 10.5
1700-2159 11 11 10 10 9.5 9 9
2200-2259 10.5 10.5 9.5 9.5 9 9 9
2300-2359 9.5 9.5 9 9 9 9 9

(b) For nonacclimated flightcrew member, the maximum flight duty period in
table (B)(1) is reduced by 30 minutes.

Table B(2)—Flight Duty Period: Nonaugmented Operations, Option 2

Time of Maximum Flight Duty Period (hours)
Start for Lineholders Based on Number of Flight Segments
(Home Base
or 1 2 3 4 5 6 T+
Acclimated)
0000-0159 9 9 9 9 9 9 9
0200-0459 10 10 10 10 9 9 9
0500-0659 12 12 12 12 115 11 10.5
0700-1259 13 13 13 13 12.5 12 11.5
1300-1659 12 12 12 12 11.5 11 10.5
1700-2159 11 11 11 11 9 9 9
2200-2259 10.5 10.5 10.5 10.5 9 9 9
2300-2359 9.5 9.5 9.5 9.5 9 9 9
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(b) For a nonacclimated flightcrew member, the maximum flight duty period in
table (B)(2) is reduced by 30 minutes.

[(c)  For anonacclimated flightcrew member who remains in theater, the
maximum flight duty period may not exceed 9 hours until the flightcrew member becomes
acclimated. ]

[Table B3. See attached September 1, 2009, CAA Proposal]

[Table B4. See attached NACA Proposal]

8 117.19a Flight duty period: Split duty. [Option 1]

For a split duty period, a certificate holder may extend and a flightcrew member
may accept a flight duty period up to [50] percent of time that the flightcrew member spent
in a suitable accommodation up to a maximum flight duty period of [12] hours provided—

(a) The flightcrew member is given a minimum of [4 hours] actual rest in a
suitable accommodation, and

(b) The certificate holder—

(1) Establishes a feedback process collecting actual operational data from
flightcrew members and adjusts the schedule as necessary,

(i)  Has a training program that includes information on fatigue and sleep
education and mitigation and countermeasures strategies approved by the FAA, and

(ii1))  The extended duty operation is approved by the FAA.
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8 117.19b Flight duty period: Split duty. [Option 2]

(a) For a split duty period, a certificate holder may extend and a
flightcrew member may accept a split duty period up to [75] percent of the time that the
flightcrew member spent in a suitable accommodation up to the maximum flight duty
period of [13] hours.

(b) No certificate holder may schedule and no flightcrew member may accept
more than four consecutive split duty periods without an FAA-approved FRMS.

(©) Following consecutive split duty periods, no certificate holder may schedule
and no flightcrew member may accept a [shift] in report time for a duty period that
encompasses the WOCL to a duty period that does not encompass the WOCL without the
flightcrew member being given 30 hours free of all duty.

§ 117.21 Flight duty period: Augmented flightcrew.
See attached September 1, 2009, CAA proposal.
See attached NACA proposal.

(a) In the event scheduled operations cannot be conducted in accordance with
the flight duty period limits in § 117.17, the flight duty period may be extended by
augmenting the flightcrew.

(b)  Acclimated. For flight operations conducted with an acclimated augmented
flightcrew, no certificate holder may assign and no flightcrew member may accept an

assignment if the scheduled flight duty period will exceed the limits specified in table C:
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Table C—Flight Duty Period: Acclimated Augmented Flightcrew

Maximum Flight Duty Period (hours) Based on
Time of Rest Facility and Number of Pilots

(Lo;tla'lritme) Class 1 Rest Facility | Class 2 Rest Facility | Class 3 Rest Facility
3 Pilots 4 Pilots 3 Pilots | 4 Pilots | 3Pilots | 4 Pilots

0000-0559 13:50 16:05 12:55 14:20 11:45 12:15

0600-0659 15:10 17:40 14:10 15:40 12:55 13:25

0700-1259 16:30 19:20 15:25 17:05 14 14:30

1300-1659 15:10 17:40 14:10 15:40 12:50 13:20

1700-2359 13:50 16:05 12:55 14:20 11:45 12:15

(c) Nonacclimated. Except as provided in paragraph (d), for flight operations
conducted with a nonacclimated augmented flightcrew, no certificate holder may assign
and no flightcrew member may accept an assignment if the scheduled flight duty period

will exceed the limits specified in table D:

Table D—Flight Duty Period: Nonacclimated Augmented Flightcrew

Maximum Flight Duty Period (hours) Based on

Time of Rest Facility and Number of Pilots

Start | cjass 1 Rest Facility | Class 2 Rest Facility | Class 3 Rest Facility
(Home Base)

3 Pilot 4 Pilot 3 Pilot 4 Pilot 3 Pilot 4 Pilot
0000-0559 | 13:15 15:20 12:20 13:35 11:15 11:45

0600-0659 | 14:30 17 13:35 15 12:15 12:50
0700-1259 | 15:50 18:30 14:50 16:25 13:30 14
1300-1659 | 14:30 17 13:35 15 12:20 12:45

1700-2359 | 13:15 15:20 12:20 13:35 11:15 11:40

(d) (Option 1)  Multiple flight segments. No certificate holder may assign and no
flightcrew member may accept an assignment involving multiple flights segments under
this section unless a [1 hour and 30 minute consecutive period] is available for in-flight rest

on each flight segment for a flightcrew member.
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(d) (Option 2) Multiple flight segments. No certificate holder may assign and no
flightcrew member may accept an assignment involving a maximum of two flight segments
with one flight segment greater than 7 hours of flight time under this section unless during
the flight duty period—

(1) [2 consecutive hours] is available during the flight duty period for in-flight
rest for the flightcrew member at the controls during landing,

(2) [1 hour and 30 minute consecutive period] is available for in-flight rest for
the additional flightcrew member, and

3) No flight segment must follow the greater than 7-hour flight segment.

(e) No certificate holder may assign and no flightcrew member may accept an
assignment involving three or more flight segments under this section unless the certificate
holder has an approved FRMS.

§ 117.23 Flight duty period: Single flightcrew member operations.

The ARC had no recommendation on this subject.

§ 117.25 Flight duty period: Extension.

(a) In the event unforeseen circumstances arise, the pilot in command and
certificate holder may extend a flight duty period under §§ 117.17 and 117.23 up to
2 hours.

(b) In the event unforeseen circumstances arise, the pilot in command and
certificate holder may extend a flight duty period under §§ 117.21 up to [3 hours][2 hours].

(c) An extension in the flight duty period must not occur on any consecutive

calendar day or [x number of times/hours] in any 168 consecutive hour period.
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§ 117.27 Deadhead transportation.

(a) Time spent in deadhead transportation is considered part of a flight duty
period if it occurs before a flight segment without an intervening required rest period.

(b) Time spent in deadhead transportation is considered part of a duty period if
it—

(1) Occurs after the final flight segment within a flight duty period or

(2) Consists entirely of time spent in deadhead transportation.

(©) Time spent entirely in deadhead transportation during a duty period must
not exceed the flight duty period limit in table B of § 117.17 for the applicable time of start
plus 2 hours.[Option 1]

(©) No duty period that consists entirely of time spent in deadhead
transportation can exceed [21] hours and the flightcrew member must travel in a Class 2
rest facility. [Option 2]

() A flightcrew member whose duty period consists entirely of time spent in
deadhead transportation must be given a rest period equal to the length of the deadhead
transportation but not less than the required rest in § 117.33 upon completion of such
transportation. [Option 3]

() A flightcrew member whose duty period consists entirely of time spent in
deadhead transportation must be given a rest period equal to the length of the deadhead
transportation multiplied by 1.5 but not less than the required rest in § 117.33 upon
completion of such transportation. [Option 4]

See attached September 1, 2009, CAA Proposal. [Option 5]]
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§ 117.29 Reserve duty.
(a) No certificate holder may schedule and no reserve flightcrew member may

accept an assignment if the scheduled reserve duty period will exceed the limits specified

in table E [(1)/(2)]:

Table E(1)—Reserve Duty Period: Nonaugmented Operations

-Srtim?c 0:: Maximum Flight Reserve Duty Period (hours) Based on Number of Flight Segments
arto
RAP

(Home Base 1 2 3 4 5 6 7+

or
Acclimated)
0000-0359 13 13 13 13 13 13 13
0400-0459 14 14 13 13 13 13 13
0500-0559 15 15 15 15 14 135 13
0600-0659 16 16 16 16 15 15 14.5
0700-1259 16 16 16 16 16 16 15
1300-1659 16 16 16 16 15.5 15 14.5
1700-2159 15 15 14 14 135 13 13
2200-2259 14.5 14.5 13.5 13.5 13 13 13
2300-2359 135 135 13 13 13 13 13

Table E(2)—Reserve Duty Period: Nonaugmented Operations
Time of Maximum Reserve Duty Period (hours) Based on Number of Flight Segments

Start RAP
(Home Base

or 1 2 3 4 5 6 7+
Acclimated)
0000-0159 13 13 13 13 13 13 13
0200-0459 14 14 14 14 13 13 13
0500-0659 16 16 16 16 15.5 15 14.5
0700-1259 16 16 16 16 16 16 155
1300-1659 16 16 16 16 15.5 15 14.5
1700-2159 15 15 15 15 13 13 13
2200-2259 14.5 14.5 14.5 14.5 13 13 13
2300-2359 135 135 135 135 13 13 13
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(b) If all or a portion of a reserve flightcrew member’s reserve availability
period falls between 0000 and 0600, the certificate holder may increase the maximum
reserve duty period in table [E(1)/E(2)] by one-half of the length of the time during the
reserve availability period in which the certificate holder did not contact the flightcrew
member, not to exceed 3 hours; however, the maximum reserve duty period may not
exceed 16 hours.

(©) If a reserve flightcrew member is assigned as part of an augmented
flightcrew, the maximum reserve duty period must not exceed the flight duty periods in
tables C and D in § 117.21 plus 4 hours.

(d) No certificate holder may schedule and no reserve flightcrew member on
short call reserve may accept an assignment for a reserve duty period that will exceed
14 hours.

(e) No certificate holder may schedule and no reserve flightcrew member on
short call reserve may accept an assignment for a flight duty period that begins before the
flightcrew member’s next reserve availability period unless the flightcrew member is given
at least 14 hours rest.

® No certificate holder may schedule and no reserve flightcrew member on
long call reserve may accept an assignment for—

(1) A long call reserve duty period or conversion to a short call reserve duty
period unless the flightcrew member receives the required rest period specified in § 117.33.

(2) A long call reserve duty period that will begin before and operate into the
flightcrew member’s window of circadian low unless the flightcrew member receives

12 hours of notice from the certificate holder.
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(2) Before and after each reserve availability period, a reserve flightcrew
member must be given at least the required rest period specified in § 117.33.

(h) A certificate holder may shift a reserve flightcrew member’s reserve
availability period under the following conditions:

(1) A shift to a later reserve availability period must not exceed 12 hours.

(2) A shift to an earlier reserve availability period must not exceed 5 hours,
unless the shift is into the flightcrew member’s window of circadian low, in which case the
shift must not exceed 3 hours.

3) A shift to an earlier reserve period must not occur on any consecutive
calendar days.

(4) The total shifts in a reserve availability period in paragraphs (h)(1)
through (h)(3) must not exceed 12 hours in any 168 consecutive hours.

§ 117.31 Cumulative fatigue limitations.
See attached September 1, 2009, CAA proposal.
See attached NACA proposal.

(a) No certificate holder may schedule and no flightcrew member may accept
an assignment if the flightcrew member’s total flight duty period in any commercial flying
will exceed the following:

(1) 60 flight duty period hours in any 168 consecutive hours and

(2) 190 flight duty period hours in any 672 consecutive hours.
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(b) Except as provided for in paragraph (c) of this section, no certificate holder
may schedule and no flightcrew member may accept an assignment if the flightcrew
member’s total duty period in any commercial flying will exceed the following:

(1) 65 duty hours in any 168 consecutive hours and

(2) 200 duty hours in any 672 consecutive hours.

() Option 1. If a certificate holder transports a flightcrew member in deadhead
transportation in a class 2 rest facility, the total duty period in any commercial flying must
not exceed the following:

(1) 75 duty hours in any 168 consecutive hours and

(2) 215 duty hours in any 672 consecutive hours.

() Option 2. If a certificate holder transports a flightcrew member in deadhead
transportation, the total duty period in any commercial flying must not exceed the
following:

(1) 75 duty hours in any 168 consecutive hours and

(2) 215 duty hours in any 672 consecutive hours.

(d) No certificate holder may schedule and no flightcrew member may accept
an assignment if the flightcrew member’s total flight time in any commercial flying will
exceed the following:

(1) 100 hours in any 28 consecutive calendar day period and

(2) [900 or 1,200] hours in any 365 consecutive calendar day period.

(e) Before beginning any flight duty period, a flightcrew member must be given

at least 30 consecutive hours free from all duty in any 168 consecutive hour period.
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§ 117.33 Rest period.

(a) For operations conducted within the 48 contiguous United States and its
territories and the District of Columbia—

(1) No certificate holder may schedule and no flightcrew member may accept
an assignment for a flight duty period unless the flightcrew member is given a rest period
of at least [10/12] consecutive hours before beginning the flight duty period.

(2) In the event of unforeseen circumstances, the pilot in command and
certificate holder may reduce the [10/12] consecutive hour rest period to
[9/10] consecutive hours.

3) If a flightcrew member’s actual series of flight duty periods impinge on the
WOCL at least three times during the series, the flightcrew member must be given
2 physiological nights’ rest upon return to home base.]

4) No certificate holder may schedule a flightcrew member for more than
three consecutive flight duty periods that infringe upon or encompass the entire WOCL
unless the flightcrew member receives a minimum 14-hour rest before the fourth flight
duty period infringing upon or encompassing the WOCL. Five consecutive flight duty
periods infringing upon or encompassing the WOCL may be conducted only if the
certificate holder has an fatigue risk management system approved by the FAA.

(b) For operations conducted outside the 48 contiguous United States and its
territories and the District of Columbia—

(1) No certificate holder may schedule and no flightcrew member may accept
an assignment for a flight duty period unless the flightcrew member is given a rest period

of at least [12/14] consecutive hours before beginning the flight duty period, unless the
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certificate holder’s operations specifications allow dispatch and operation under domestic
operating rules.

(2) In the event of unforeseen circumstances, the pilot in command and
certificate holder may reduce the [12 or 14] consecutive hour rest period to
[11 or 13] consecutive hours.

(©) No certificate holder may reduce a rest period on any consecutive calendar
days or exceed [insert number of hours or occurrences]] in any 168 consecutive hour
period.

(d) No certificate holder may schedule a flightcrew member for a reduced
rest period.

(e) No certificate holder may assign and no flightcrew member may accept
assignment to any duty with the certificate holder during any required rest period.

6y} Transportation local in nature that exceeds 30 minutes may not be included
in required rest and must be accounted for to provide the minimum rest specified in this
section.

[(g) Recovery rest.

(1) If a flightcrew member crosses more than four time zones during an actual
series of flight duty periods that exceed 168 consecutive hours, the flightcrew member
must be given a minimum 3 physiological nights’ rest upon return to home base.

(2) A flightcrew member operating in a new theater must receive 36 hours of

consecutive rest in any 168 consecutive hour period for recovery rest.
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3) A certificate holder must not schedule a flightcrew member between
international rests for more than two rest periods between 18 and 30 hours in length while
that flightcrew member is operating in a new theater; the rest periods must not be
consecutive.

(h) Consecutive circadian disruptive layovers. [Option 1] For flightcrews

consisting of three flightcrew members—

Then the flightcrew member must
receive...

If...

(1) A flightcrew member is scheduled 2 physiological nights’ rest or
for a rest period of at least
[20 or 28] consecutive hours;

(2) The total time of two scheduled 1 physiological night’s rest and the
flight duty periods with the certificate holder may not schedule and the
scheduled intervening rest period is flightcrew member may not accept a flight
> [22 or 24] hours; and duty period > 8 hours.

(3) The flightcrew member returns to his
or her acclimated theater following
the second flight duty period
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(h)

Consecutive circadian disruptive layovers. [Option 2]

If...

Then the flightcrew member must
receive...

(1) A flightcrew member is scheduled
for any sequence of flight duty periods
separated by [20 or 28] hour layovers that
result in a shift in report time between
flight duty periods of 8 hours or greater
or

(2) For flightcrews consisting of
three flightcrew members.

A flightcrew member is scheduled for a
rest period of at least
[20 or 28] consecutive hours;

2 physiological nights’ rest or

The total time of two scheduled flight
duty periods with the scheduled
intervening rest period is >

[22 or 24] hours; and

1 physiological night’s rest and the
certificate holder may not schedule and
the flightcrew member may not accept a
flight duty period > 8 hours.

The flightcrew member returns to his or
her acclimated theater following the
second flight duty period

§ 117.35 Records and reports.

Each certificate holder must report scheduling reliability data to the FAA every

[1 month] [2 months] in a form and manner prescribed by the FAA.

[Placeholder for other records and reporting requirements. |

Issued in Washington, DC, on

[insert signature information]
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I. INTRODUCTION

The Cargo Airline Association' (“CAA”) urges the Aviation Rulemaking Committee to
recommend, and the FAA to adopt, the following proposal for all-cargo carriers as part of any
new regulation regarding flight/duty time limitations and rest requirements (the “CAA Proposal”
or “Proposal”).2

The CAA Proposal represents the culmination of intense efforts, numerous meetings,
active participation in the ARC, consultations with scientists and fatigue experts such as Dr. R.
Curtis Graeber, Ph.D. (*Dr. Graeber”), internal modeling, and operational analyses by CAA
members. The CAA has analyzed numerous permutations of possible regulations for all-cargo
operations, and this Proposal is the final result of that effort. As is readily apparent, the result is
not designed to allow all-cargo airlines a free pass to avoid impacts on their operations - far, far
from it. If adopted by the FAA, the CAA Proposal will impose substantial costs and significant
scheduling and operational burdens on all-cargo carriers.

The CAA Proposal reflects an appropriate balance between FAA’s safety objectives and
the needs of the global all-cargo industry, and is supported by available science. Indeed, as
noted above, the CAA has retained the services of Dr. Graeber to assist the Association in the
development of this Proposal. Dr. Graeber is a highly reputed expert in the field of fatigue
science. His biography is attached as Exhibit CAA-1.

It is the CAA’s position that “one-size-fits-all” regulations governing flight/duty time

limitations and rest requirements that fail to address the attributes of all-cargo operations would:

! The Cargo Airline Association is the nationwide organization representing the interests of the leading U.S.

all-cargo carriers before federal administrative agencies, Congress, and various states and localities throughout the
United States. All-cargo airline members of the CAA include ABX Air, Atlas Air, Capital Cargo, FedEx Express,
First Air, Kalitta Air, and UPS,

: Individual airline members of the CAA reserve the right to submit separate comments on FAA proposals at
the appropriate time in the rulemaking process.
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(i) be unsafe;

(i) not be supported by science validated in all-cargo aviation operations;
(ii1) undermine U.S. all-cargo carrier global competitiveness;

(iv) adversely affect military air transport support for the national defense;

(v) adversely affect air transport support for international humanitarian
efforts; and,

(vi) substantially increase costs and result in significant service reductions for
individuals, businesses, government agencies, and communities that rely on
CAA members’ services.

Indeed, FAA Administrator Randy Babbitt recently warned about the dangers of a “one-size-fits-
all” approach when he discussed this very ARC: “In rulemaking, not only does one size nof fit

all, but it’s unsafe to think that it can.””

Comments on ARC Process. Preliminarily, the CAA remains concerned with the way
the ARC processes developed and the discussions that took place as a result of the decisions
made at the beginning of the Committee’s work. The first job of any body studying the effects
of pilot fatigue on aviation safety should be to study and isolate the causes of aviation fatigue,
including evaluating varying segments of the U.S. air transport industry. After establishing such
causes, the body should examine various actions that could be tailored to mitigate the causes of
fatigue, again looking at the varying segments of the industry. After those studies are completed
— supported by scientific validation to the aviation industry — several alternative regulatory
recommendations can be developed to address the issues at hand. Unfortunately, this was not the
path taken by the ARC. Instead, from the outset, under an extremely accelerated timeframe, the

overwhelming majority of the discussions (e.g., debates) within the ARC were essentially labor-

’ We Can’t Regulare Professionalism, Speech of FAA Administrator J. Randolph Babbitt to the ALPA Air

Safety Forum, August 5, 2009 (emphasis added).
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management negotiations over reductions to current limitations on hours of duty and flight time,
which might, or might not, correctly address the primary causes of fatigue in the aviation
industry. Pushed to the side, with little or no discussion, were the other significant elements that
might create unsafe conditions — elements such as pre-duty activities and conditions, i.e.,
excessive commuting, working second jobs, and the identification of medical sleep disorders.

In addition, it appears that certain ARC leaders, at least initially, had a pre-set disposition
to focus on regulatory proposals that would address the business model of the major domestic
legacy passenger carriers, with little recognition given to other important industry segments —
such as the all-cargo industry — that have very different operational characteristics that demand
different responses and fatigue mitigation strategies.® TFortunately, as noted above, FAA
Administrator Randy Babbitt acknowledged that “one size doesn’t fit all,” and, after about a
month of ARC activity, the FAA recognized the importance of exploring these differences and
expressly invited the all-cargo industry to submit a proposal for the FAA’s consideration.
CAA’s formal presentation was made to the ARC on August 25, 2009, and is hereby submitted
for the official record and as part of this submission. (Exhibit CAA-2 attached hereto.)

The CAA Proposal described herein maintains and enhances safety standards for all-
cargo operations, while, at the same time, recognizes the attributes of the all-cargo operating
environment.’ Accounting for the attributes of global all-cargo carriers in FAA flight duty/rest
rules is not a new concept. Supplemental/non-scheduled carriers have long operated under

separate regulations for flight/duty time limitations as compared to the domestic passenger rules.

! The preliminary meeting minutes from the ARC reflect this bias as well, describing assertions made by

certain ARC participants as fact rather than opinion, claiming consensus when, in fact, there was none, and detailing
labor-side positions with little or no discussion of the positions espoused by industry participants such as the CAA,
The CAA has separately submitted to the ARC co-chairmen, for submission into the record, a mark-up of the ARC
meeting minutes reflecting a more complete and accurate recitation of the ARC discussions.

s The CAA intends to submit specific regulatory language reflecting this Proposal to the FAA in the near
future.
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In addition, the CAA Proposal strongly supports the development of Fatigue Risk
Management Systems (“FRMS™) to collect data and validate fatigue science in the context of
aviation operations. CAA members plan to adjust their fatigue mitigation programs as the
scientific evidence on the effects of fatigue matures through the FRMS process, and to enhance

their already robust fatigue mitigation education and training.

II. GUIDING PRINCIPLES UNDERLYING THE CAA PROPOSAL

Several fundamental guiding principles were used by the CAA in the development of this
Proposal. The CAA agrees that fatigue is a legitimate flight safety concern warranting
reasonable regulation and further scientific study and data collection. The CAA also
acknowledges that the starus guo is not acceptable and that improved safety requires changes to
the current regulations governing flight time, duty periods, and required rest. Although the CAA
recognizes the need to apply science in this effort, it also understands that the current
aeromedical knowledge on fatigue is extremely limited, immature, and has not been scientifically
validated in the aviation environment. As a result, the CAA strongly supports the development
of an FRMS. And, given the critical deficiency in current aeromedical knowledge on fatigue, the
CAA also relied on field science (operational experience) in developing this Proposal,
particularly the combined extensive operational experience of its members in operating long-
haul, international, backside-of-the-clock operations. And, as previously noted, the CAA was
assisted in the development of its Proposal by Dr. Graeber, a renowned expert in the field of
fatigue science.

The CAA firmly objects to and opposes any “one-size-fits-all” approach in this critically

important ARC and the related rulemaking based on the assumption that the entire industry is
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operationally homogenous. Such an approach is unacceptable, not only because it would
adversely affect our nation’s defense, impose substantial costs and unwarranted burdens on the
vitally important all-cargo air transportation industry, and undermine U.S. all-cargo carrier
competitiveness without any corresponding enhancement of safety, but also because it is — as
Administrator Babbitt recently said after initiating this ARC — “unsafe.” In light of the safety,
competitive, and economic risks associated with such an approach, it is critically important that
the FAA “get it right” when revising these regulations, and that necessarily means ensuring that
the collective needs and attributes of the all-cargo industry are properly reflected in any final rule
the FAA promulgates.

Last year, the Assistant Division Manager of the FAA’s Air Transportation Division said
that “[w]e must find the right balance of safety, science, cost and operational efficiency
regarding amendments to our current rules” in a presentation on crewmember {light, duty and
rest requirements.® The CAA Proposal meets that objective: It maintains and enhances safety
for all-cargo operations, while allowing U.S. all-cargo carriers to remain competitive in light of

the distinct environment in which they operate.

A, A “ONE-SIZE-FITS-ALL” REGULATION BASED ON THE OPERATIONS OF
I 'MESTIC PASSENGER CARRIERS IS NEITHER ACCEPTABLE NOR
REGULATORILY JUSTIFIABLE FOR GLOB/ . ALL-CARGO CARRIERS.

The all-cargo industry is comprised of both scheduled and on-demand operators
providing a worldwide network of air transportation and delivery services. The CAA members

with express pickup and package delivery services are a core component of our nation’s

economy, with customers ranging from an individual or small business in a rural community, to

o Crewmember Flight, Duty and Rest Requirements: FAA Regulations, Initiatives, and Challenges,

Presentation by G. Kirkland, FAA, at the FAA Fatigue Management Symposium: Partnerships for Solutions, June
17-19, 2008.
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government agencies, to multi-billion dollar corporations shipping packages or heavy freight all
over the world. CAA members also provide the Department of Defense, State Department, other
government agencies, and non-governmental organizations (“NGOs™) such as the United Nations
and the World Health Organization, with mission-critical airlift services to virtually all points in
the world in support of important military, diplomatic, and humanitarian efforts. In short, the all-
cargo air transportation services of CAA members are essential for individuals, businesses,
communities, NGOs, the U.S. Government, the national and global economy, and our nation’s
defense.

The United States all-cargo industry transported 28.9 billion Revenue Ton Miles (RTMs)
of cargo in 2007 — 12.7 billion in domestic operations and 16.1 billion internationally. Over 80%
of domestic RTMs are flown by the all-cargo segment of the industry and over 65% of
international RTMs are generated by the cargo carriers.’ In 2008, the air cargo industry
contributed more than $37 billion to the U.S. economy.?

All-cargo carriers/fCAA members provide substantial service for the Department of
Defense, including the U.S. Air Mobility Command, in support of military operations throughout
the world. One of our members, Atlas Air, is one of the largest providers of commercial airlift in
the wide-body cargo segment for the Air Mobility Command. Simply put, CAA members
provide a massive amount of critically important cargo airlift to various customers in support of
commercial, humanitarian, diplomatic, and national defense activities.

To provide these vitally important services in a safe and efficient manner, however,
global all-cargo carriers operate in a relatively different environment than U.S. passenger

airlines. For example, unlike domestic passenger carriers, all-cargo carriers generally do not

FAA Aerospace Forecast, Fiscal Years 2009-2025 (March 2009), at 38-39, 78.
Aviation Safety: Better Data and Targeted FAA Efiorts Needed to Identify and Address Safety Issues of

Small All-Cargo Carriers, GAOQ 09-614, at 1 (June 2009),

8
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maintain U.S. domicile bases and regularly operate long-haul flights and point-to-point
operations outside of the United States at night and during the backside-of-the-clock, traveling
across multiple time zones. All-cargo carriers also regularly operate around-the-world in all
directions with extended overseas routings, not quick overnight turns at foreign destinations
(e.g., NYC-London-NYC). These backside-of-the-clock and around-the-world operations are
the norm for all-cargo carriers, and their experienced flight crews come prepared to fly such
operations.

Unlike destinations served by domestic passenger carriers, all-cargo carriers operate
service to remote, undeveloped, and even hostile locations requiring timely turnaround
capabilities because the pre-positioning of reserve crews at such locations is not possible and the
local infrastructure can be minimal (e.g., Bagram Air Base, Afghanistan). All-cargo operations
are also typically driven by the customer’s schedule, which is often unpredictable, rather than a
pre-published schedule from which the customer chooses. In addition, given that the all-cargo
air transportation industry regularly operates from ad hoc locations around the world, the
traditional crew base model upon which other airline operations are based does not always apply.

Importantly, regardless of whether in the air or on the ground, all-cargo crews have more,
longer, and better rest opportunities during a duty period than their domestic passenger
counterparts. For example, all-cargo carriers that fly into a hub for package sorting purposes
provide their crews with an opportunity for up to four hours’ rest in a horizontal sleep facility
during the night prior to the next launch while the sort is being done. In this regard, FedEx and
UPS have invested millions of dollars to provide their flight crews with lie-flat sleeping room
facilities with climate control at their principal U.S. hubs during the package sorting process to

facilitate sleep and mitigate fatigue. In addition, all-cargo flight crews have better opportunities
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for in-flight rest because there are no distractions and noise from passengers and flight attendants
to diminish or interrupt the integrity of the rest opportunity. And, these in-flight rest
opportunities for long-haul, all-cargo flight crews are enhanced even further because CAA
members have invested millions of dollars in high-quality, lie-flat bunks or substantially reclined
rest facilities on-board their long-haul aircraft. (e.g., Atlas Air’s B-747-400s). In addition, all-
cargo pilots typically make fewer annual landings and fly fewer annual hours than their
counterparts operating passenger service. The average annual flight hours for a pilot at a major
all-cargo carrier ranges between 250-300 hours, well below the average annual flight hours for
pilots at passenger carriers.

As explained above, the attributes of global all-cargo carrier operations relative to other
air transportation services (e.g., passenger) are indisputable, Failure to adopt the CAA Proposal,
which properly accounts for these all-cargo attributes, as part of any new final rule would
substantially and detrimentally affect the vitally important cargo air transportation services upon
which individuals, businesses, NGOs, government agencies, and the U.S. military have come to
rely. For example, any failure to account for the operational characteristics of long-haul, all-
cargo global carriers would adversely and materially impact the U.S. military (for whom CAA
members provide substantial airlift) by making it difficult or impossible to provide such airlift to
the U.S. military for national defense purposes, or, at a minimum, by significantly increasing the
costs of providing such vital support services. Similarly, any such failure would also
substantially increase costs on commercial ali-cargo operations with the result being that
individuals, businesses, and communities will face much higher costs for all-cargo service and a

significant reduction in such services.

WDC - 026524/000001 - 2946813 vé 8



The CAA Proposal properly reflects the all-cargo industry’s operational attributes and
enhances safety based both on the aeromedical knowledge currently available and on our

members’ extensive operational experience.

B. CURRENT AEROMEDICAL KNOWLEDGE ABOUT FATIGUE IS
EXTREMELY LIMITED AND NOT SCIENTIFICALLY VALIDATED IN THE
AVIATION ENVIRONMENT.

The CAA acknowledges that fatigue-induced degradation of a flight crewmember’s
performance must be mitigated. However, the current regulations on flight/duty time and rest
requirements are not anchored in science, nor do they account for the improved crew
understanding and ability to deal with sleep-performance issues that has resulted from the
training that CAA members have provided to their flight crews. On this point, the Fatigue
Countermeasures Subcommittee of the Aerospace Human Factors Committee of the Acrospace
Medical Association recently noted: “The prescriptive rule-making approach commonly used by
regulatory agencies to regulate crew rest and flight and duty times is not derived from the
Soundational scientific research addressing the interaction of sleep and circadian processes and
their effects on performance.” Similarly, Dr. Graeber recently pointed out: “The Federal
Aviation Administration (FAA) regulations governing flight time limitations are no different.
They also lack a sound scientific basis and have remained essentially unchanged for the last

fifty years.”'® Simply put, it is beyond reasonable dispute that the science and data on fatigue in

aviation operations are still developing, and thus the FAA must be wary of unintended, safety-

’ Fatigue Countermeasures in Aviation, Position Paper, Aerospace Medical Association Fatigue

Countermeasures Subcommittee of the Aerospace Human Factors Committee, Aviation, Space, and Environmental
Medlcme Vol. B0 No. 1, at 33 (Jan. 2009} (emphasis added).

Testimony of R Curtis Graeber, Ph.D., before the House Aviation Subcommittee Hearing on Regional Air
Carriers and Pilot Workforce Issues, June 11, 2009 at 2 (emphasis added} (“Dr. Graeber Testimony™}.
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reducing consequences from any new regulations based on limited, immature or incomplete
science.

In fact, despite the claims about the consequences of fatigue resulting from night-time
and backside-of-the-clock operations which all-cargo carriers perform, the large aircraft all-cargo
industry has an enviable safety record.'' In a recent study conducted by the Government
Accountability Office (“GAO™), it was concluded that “... they (all-cargo accident rates among
the large aircraft all-cargo operators) were comparable to accident rates for large passenger
carriers in 2007.”"2

To summarize, the immaturity and need for the ongoing development of scientifically-
validated knowledge about fatigue in aviation operations is widely acknowledged. For example,
current science and aeromedical knowledge on fatigue does not take into account consistent
backside-of-the-clock flying or the attributes of global, on-demand all-cargo operations and the
effects on a flight crewmember’s performance over an extended period of time (e.g., one month).
And, even where agreement exists and science has validated certain general principles about the
human body clock and fatigue, the effects of those general principles in real-world operating
environments, such as backside-of-the-clock, round-the-world all-cargo operations, have not
been scientifically validated.

Indeed, rather than continuing down the regulatory road toward new prescriptive
regulations, some experts advocate the development of a far more dynamic FRMS to better
understand, prevent, and mitigate fatigue in aviation operations. The CAA strongly supports the

development of such a dynamic FRMS based on specific real-world experiences and the

a CAA members all operate large, transport-category aircrafl, Safety issues involving small, Part 135 carriers

are not addressed herein.
12 Aviation Safety: Better Data and Targeted FAA Efforts Needed to Identify and Address Safety Issues of
Small All-Cargo Carriers, GAQ 09-614, at Preamble (June 2009).
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implementation of the three-pronged approach underlying any FRMS (prevention, mitigation,

intervention).

III. THE CAA PROPOSAL

The CAA Proposal represents the culmination of intense efforts, numercus meetings,
active participation in the ARC, consultations with scientists and fatigue experts, internal
modeling, and operational analyses by CAA members. Importantly, it does not constitute an
“opening” position with padded numbers or “slack™ driven by any assumption that the FAA
would eventually revise it to be more operationally restrictive. The CAA has analyzed numerous
permutations of possible regulations for all-cargo operations, and this Proposal is the final result
of that extensive and detailed effort. And, as noted above, if adopted as part of any final
regulation, the CAA Proposal will impose substantial costs and significant scheduling and
operational burdens on all-cargo carriers.

By way of overview, the CAA Proposal:

e recognizes the distinct aspects of domestic ve, international operations for all-cargo

carriers;

¢ establishes limits in areas where there are no limits currently;

e accounts for the time of day (“Window of Circadian Low” or “WQOCL™);

e addresses the crossing of multiple time zones (“acclimatization”);

» reduces the flight duty periods for domestic and international operations from those

in the current FARs; and

e increases the required rest periods for domestic and international operations from

those in the current FARs.

WD - 026524/00000] - 2046833 vb 1 l



In sum, the CAA Proposal enhances safety based on current science and aeromedical knowledge
as well as the extensive operational experience of CAA members and their flight crews, while

accounting for the essential characteristics of the all-cargo operating environment.

A, LIMITATIONS ON FLIGHT TIME ARE NOT NECESSARY TO ENHANCE
SAFETY.

Rest is the key to preventing and combating fatigue in aviation operations. Eight hours of
sleep is generally recognized as the average amount of sleep an individual needs to avoid sleep
deprivation and to prevent cumulative sleep debt. Dr. Graeber recently stated that “(e)ight hours
of sleep opportunity is much more important than time on task, duty time, etc. for assuring safe
levels of alertness,”'? and Drs. Belenky and Hursh told the ARC “that eight hours is sufficient to
restore the average person, but individuals are subject to variation.”'® “Rest” for a flight
crewmember, however, can be protected by flight duty period limitations and rest period
requirements, without any need to establish limits on flight time as the current FARs do.

Thus, limitations on maximum flight duty period and minimum requirements for rest go
hand-in-hand to fully address fatigue, and there is no need to promulgate any limitations on the
amount of flight time within the prescribed flight duty period. We note that the international
standards, e.g., CAP 371, do not regulate daily flight time. And, in fact, the FAA considered a
“no daily flight time limit” option in its October 2002 Draft Regulatory Impact Analysis stating:

“Under Option Three, the FAA proposes no daily flight time limit, for any size

crew. Under this option the duty period limit and rest period requirements would

provide the protection against fatigue. This option provides more scheduling

tlexibility than option one or option two for certificate holders and flight crews.

The FAA does not believe this would result in overly tiring flight schedules,

because with multiple takeoffs and landings, it would be difficult to accumulate
more than 8 to 10 hours of actual flight time for domestic operations. Conversely,

" R. Curtis Graeber, Ph.D. (August 2009).
4 ARC, RoM, July 21/23, 2009.
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the long-haul operations with only one or two landings per duty period, which are

less tiring, could be completed by a flight crew of 2 pilots within the fourteen-

hour duty period, while still providing a 10-hour rest before each duty period. »13
The FAA should follow that approach and not adopt a flight time limitation.'®

The CAA Proposal described below establishes flight duty periods that account for the
WOCL, acclimatization, and the number of sectors, The Proposal’s flight duty periods are
shorter than those in the current FARS; its rest requirements are longer than those in the current
FARs; and it provides for certain cumulative flight time limitations (e.g., annual). This robust
combination of the flight duty period limitations and rest requirements in the CAA Proposal
provides more-than-adequate safety against fatigue without the need for any limitations on flight
time within a duty period. Therefore, as an initial position, the CAA urges the ARC and the
FAA to refrain, respectively, from endorsing and issuing regulations with flight time restrictions.

That said, the CAA understands that revisions to the current flight time limitations are
being considered by the ARC and the FAA. Accordingly, the CAA Proposal outlined below

does include CAA’s recommendations for flight time limitations in the event that the FAA

determines to adopt flight time limitations as part of any new rule.

B. THE CAA PROPOSAL FOR FLIGHT/DUTY TIME AND REST
REQUIREMENTS FOR DOMESTIC ALL-CARGO OPERATIONS.

For purposes of all-cargo operations, it is essential that any flight/duty time limitations
and rest requirements distinguish between domestic and international operations. The two sets of

operations are distinct, with different operational requirements and different fatigue

19 Draft Regulatory Impact Analysis, Initial Regulatory Flexibility Analysis, International Trade lmpact

Assessment, and Unfunded Mandates Assessment: Flight Crewmember Duty, Flight and Rest Requirements (Part
2] ) — NPRM (October 2002), at 6-7 (hereinafter, “FAA’s October 2002 Draft Regulatory Impact Analysis™).
In the event the FAA determines to adopt a daily flight time limitation, the CAA is submitting an
altemnative proposal which contains a recommendation for flight time limits for all-cargo operations.
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countermeasures. Indeed, the current FARs governing supplemental operations make a
distinction between the two sets of operations. See, e.g., 14 C.F.R. § 121.513 “Flight time
limitations: Overseas and international operations: airplanes.”

For its definition of “domestic operations,” the CAA Proposal invokes the geographic
parts of the definition of “domestic operations” from 14 C.F.R. § 119.3, with a relatively minor
modification to provide the Administrator with expanded authority to designate certain other

operations as “domestic operations.”

For purposes of this Section, “Domestic Operations” are:

(i) Operations between any points within the 48 contiguous States of the United States or the
District of Columbia; or

(ii) Operations solely within the 48 contiguous States of the United States or the District of
Columbia; or

(1ii) Operations entirely within any State, territory, or possession of the United States; or

(iv) When specifically authorized by the Administrator, operations between any point within the
48 contiguous States of the United States or the District of Columbia and any specifically
authorized point located outside of the 48 contiguous States of the United States or the District of
Columbia, or operations between any two specifically authorized points located outside of the 48
contiguous States of the United States.

This definition provides a bright-line distinction between domestic and international operations
based on what all-cargo carriers have long understood to be the distinction, while permitting all-
cargo carriers to petition the Administrator as their operations evolve to specifically designate
certain other operations as “domestic” operations for purposes of the flight/duty time and rest
regulations. This definition of “domestic operations” is not to be confused with the definition of
“acclimatization,” an entirely different concept which the CAA recognizes and which is defined

in terms of number of time zones (as explained below).

WDC - 826524/000001 - 2946833 v6 1 4



In terms of limitations and requirements, the CAA Proposal for domestic all-cargo
operations addresses flight duty period (“FDP”) and rest. It also accounts for the WOCL, the
number of sectors, and operational irregularitics based on the substantial operational experience
of CAA members and the limited science available.

Flight Duty Period. The FDP for domestic all-cargo operations ranges from 9 hours to
13 hours depending on the time of start at the designated base and the number of sectors. For
any FDP encompassing or occurring during the “WOCL” period of 0200-0459, the FDP is
limited to 11 hours for 1-to-4 sectors and further limited to 9 hours for 5+ sectors. The FDP for
the other periods of 0500-1459 and 1500-1659 are longer because they are effectively outside the
WOCL (with one exception'’). For example, a flight crew starting from its designated base at
0800 has a flight duty period of 13 hours for 1-4 sectors and 11 hours for 5+ sectors. Regardless
of the time of start or sectors flown, the CAA Proposal provides that an all-cargo carrier may
extend an FDP for domestic all-cargo operations by two hours for “operational irregularities”.
The CAA Proposal considers “operational irregularities” to include conditions and requirements
unforeseen or beyond the control of the certificate holder, including but not limited to weather
conditions, aircraft equipment, air traffic control, acts of God, hostilities, etc. It is essential for
the rule to permit such adjustments for events that are unforeseen or beyond the control of the
all-cargo carrier.

Importantly, the CAA Proposal limiting FDPs for domestic all-cargo operations to 9-13
hours depending on the time of start and number of sectors is far more restrictive than the 16-
hour FDP limitation in the current FARs for such operations, and the current FARs do not even

account for the WQCL or number of sectors.

7 The limitations proposed for the late night/early morning periods do not encompass the 0500-0559 period

of the WOCL because a flight crewmember reporting at 0500 will not start flying until at least 0600 because the pre-
flight briefing period lasts at least one hour.
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Rest Requirement. The CAA Proposal for domestic all-cargo operations sets the
minimum rest period at 10 hours. This requirement acknowledges the generally understood
science that concludes that 8 hours of sleep is the average amount of sleep an individual needs to
avoid sleep deprivation and prevent cumulative sleep debt,'® by providing an additional 2 hours
for hotel transfers, personal hygiene needs, and to get “behind the door.” This is also consistent
with the FAA’s October 2002 Draft Regulatory Impact Analysis, in which the FAA stated that
the “FAA [had] found that 10 hours allows a flight crewmember the opportunity for
approximately 8 hours of sleep which is generally recognized as the average amount of sleep an
individual needs to avoid sleep deprivation and to prevent cumulative sleep debt.”'” The CAA
Proposal provides for 25% more minimum rest than the current FARs, which require only 8
hours of rest.

Under the CAA Proposal, the 10-hour rest requirement is reducible to 9 hours at the
carrier’s discretion, but under the Proposal, this reduction can only be invoked once in any 168-
hour look back period. As another safeguard, the CAA Proposal also requires at least one 24-
hour rest period in any 168-hour look back {calculated from when the crewmember is scheduled
to report for his or her FDP).

Flight Time, As explained above, the CAA submits that flight time restrictions are not
needed, particularly given the FDP restrictions and rest requirements the CAA has proposed.
Nonetheless, if the FAA decides to maintain some level of flight time restrictions, the CAA
proposes that flight time for domestic all-cargo operations be limited to between 7 and 11 hours

depending on time of start and number of sectors. For example, a crew starting between 0000

Hursh).
19

R. Curtis Graeber, Ph.D. (August 2009); ARC, RoM, July 21/23, 2009 {comments of Drs. Belenky and

FAA’s October 2002 Draft Regulatory limpact Analysis, at 2-3.
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crew starting at 1200 and operating 2 sectors may fly up to 11 hours.

DOMESTIC ALL-CARGO OPERATIONS

(Metrics Stated in Hours)

and 0459 and flying 5 sectors is limited to 7 total flight hours under the CAA Proposal, but a

Flight Duty Period Flight Time Domestic Rest
Time of Start Extensions for In 168
(Designated 1to4 5+ Operational 1to4 Look
Base) Sectors Sectors Irregularities Sectors 5+ Sectors Minimum Back
0000-0459 11 9 +2 8 7
0500-1459 13 11 +2 11 9
1500-1659 12 10 +2 10 8
1700-2339 11 9 +2 8 7 10* 24

*  Reducible to 9 at certificate holder's discretion (can only occur once in any 168 hour look back)

In sum, the CAA Proposal for domestic all-cargo operations set forth above maintains and
enhances safety standards for such operations, while recognizing the attributes of the domestic
all-cargo operating environment.

C. THE CAA PROPOSAL FOR FLIGHT/DUTY TIME AND REST
REQUIREMENTS FOR NON-AUGMENTED, INTERNATIONAL ALL-CARGO
OPERATIONS.

As with domestic all-cargo operations, the CAA Proposal for non-augmented
international all-cargo operations establishes limitations and requirements for flight duty period
(“FDP”) and rest. For the reasons discussed above, the CAA does not believe limitations on
flight time are necessary. But if the FAA decides to include limitations on flight time, CAA’s
Proposal contains flight time recommendations.

Flight Duty Period. The FDP for non-augmented international all-cargo operations (2

pilot or 2 pilot and flight engineer) ranges from 11%z hours to 14 hours depending on whether the

WADC - 026524/00000] - 2946833 vb 1 7



FDP occurs during the WOCL, whether the crew is acclimatized, and the number of sectors. In
the CAA Proposal, the WOCL for international all-cargo operations is defined as the period
between 0200 and 0559 (which is generally understood to be the WOCL period), computed at
the crewmember’s acclimatized location. Furthermore, a crewmember becomes unacclimatized
under the CAA Proposal after duties that exceed four time zones (with the continental United
States considered as one time zone).

For example, the FDP for an unacclimatized crew operating five or more sectors within
the WOCL is 11% hours. The FDP for an unacclimatized crew operating 4 or fewer sectors
outside of the WOCL is 13 hours. The FDP for an acclimatized crew operating 4 or fewer
sectors within the WOCL period is 13% hours, whereas the FDP for an acclimatized crew
operating 1-4 sectors outside the WOCL period is 14 hours. As in the case of domestic
operations, the CAA Proposal provides that an all-carge carrier may extend an FDP for non-
augmented international operations by two hours for operational irregularities.

As these examples and the Table below show, the CAA Proposal takes into account the
WOCL, acclimatization, and number of sectors in international operations. Specifically, the FDP
reduction under this Proposal for an unacclimatized crew is 1 hour, and the FDP reduction for
WOCL operations is 30 minutes. The FDP reduction for 5 or more sectors is | hour.

Rest Requirement. The CAA Proposal mitigates the FDP for non-augmented
international all-cargo operations by increasing the minimum rest period from 8 hours to 12
hours. The 12 hours consists of 8 hours for sleep and 4 additional hours for additional rest,
transfers to/from sleeping facilities, and personal hygiene. By establishing a minimum rest of 12
hours, the CAA Proposal provides 50% more minimum rest than the current FARs, which

require only 8 hours of rest for similar operations. The 12-hour limitation is reducible to 11
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hours at the carrier’s discretion, but this reduction can only be invoked once in any 168-hour
look back period. As an additional fatigue mitigation countermeasure, the CAA Proposal also
requires at least one 30-hour rest peried in any 168-hour look back (calculated from when the
crewmember is scheduled to report for his or her FDP).

Flight Time, 1f the FAA decides to maintain some level of flight time restrictions for
non-augmented international operations, the CAA proposes that flight time be limited to 8-10
hours for 2-pilot crews depending on the WOCL and acclimatization, and 12 hours for a 2-
pilot/1-flight engineer crew.

These Flight Duty Periods Are Critical. The baseline 14-hour FDP for acclimatized,
non-augmented crews flying international operations outside the WOCL and the 13%2-hour FDP
for such crews operating within or through the WOCL is vitally important to the operations of
all-cargo carriers. Each of the FDPs for non-augmented international all-cargo operations has
been carefully analyzed and reduced to the shortest commercially reasonable and safe duration.
Importantly, the FDPs proposed by the CAA for non-augmented international all-cargo
operations of between 11% hours and 14 hours are far more restrictive than the current FAR
restriction of 16 hours, which current restriction does not even account for the WOCL,
acclimatization or number of sectors.

Any further reduction in the FDP for these operations would impose massive burdens and
costs on all-cargo carriers without any corresponding enhancement of safety. In some cases, it
may preclude certain all-cargo operators from flying to certain destinations or on certain routings
in an efficient and timely manner. For example, an all-cargo carrier operating from Europe to
Afghanistan in support of military operations must ensure that its crew and aircraft do not remain

on the ground longer than necessary in that remote and hostile environment. Indeed, it would be
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unsafe for the FAA to impose an FDP lower than that proposed by the CAA on such operations

because it would preclude the crew and aircraft from departing such a location in a timely and

safe manner.,

Nonetheless, given the critical importance of the FDPs established in the CAA Proposal

for the international all-cargo operations of CAA members, the CAA incorporated the following

significant additional fatigue mitigation countermeasures in its Proposal:

increased the minimum rest period from 8 hours (current FARs) and 10 hours
(CAA Proposal — domestic all-cargo) to 12 hours;

reduced the FDP from 16 hours (current FARSs) to 11 - 14 hours;

increased the cumulative rest period (in a 168-hour look-back) from 24 hours
(CAA Proposal — domestic) to 30 hours;

reduced maximum flight time from 11 hours (CAA Proposal — domestic) to 8
hours (within the WOCL) and 10 hours (outside the WOCL);

established cumulative FDP limitations of 75 hours and 215 hours in a 168-

hour and 672-hour look back, respectively;

provided a '2 hour time-of-day/WOCL protection; and

imposed an acclimatization penalty of 1 hour.

Furthermore, the longest FDP in CAA’s Proposal for non-augmented international all-cargo

operations is 14 hours, and that FDP combined with the proposed 12-hour minimum rest period

amounts to a period of more than 24 hours, which effectively builds in a night’s break.
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INTERNATIONAL ALL-CARGO OPERATIONS (Non-Augmented Crew)

(Metrics Stated in Hours and Minutes)

Flight Duty Period Flight Time International Rest
International
2 Pilot/ International
2 Pilot and 2 Pilot/ Extensions
Flight 2 Pilot and for 2 Pilot and In 168
Engineer Flight Engineer | Operational Flight lLook
1 to 4 sectors 5+ sectors Erregularities 2 Pilot Engineer Minimum Back
Unacelimatized/
WOCL 12:30 11:38 +2 8 12 12* 30
Unacclimatized/
Non-WOCL 13:00 12:00 +2 10 12 12* 30
Acclimatized/
WOCL 13:30 12:30 +2 8 [2 12* 30
Acclimatized/
Non-WOCL 14:00 13:00 +2 10 12 12* 30

The CAA Proposal for international all-cargo operations with non-augmented crews set forth

above maintains and enhances safety standards for such operations, while recognizing the

* Reducible to 11 at certificate holder's discretion (can only occur once in any 168 hour look back}

distinct attributes of the international all-cargo operating environment.

D. THE CAA PROPOSAL FOR FLIGHT/DUTY TIME AND REST
REQUIREMENTS FOR AUGMENTED INTERNATIONAL ALL-CARGO

OPERAT]
The CAA Proposal for augmented international all-cargo operations establishes
limitations and requirements for flight duty period (“FDP*) and rest, and for flight time in the

event the FAA decides to adopt a flight time limitation. This Proposal takes into consideration

NS.

the type of sleep opportunity available, the number of sectors, and operational irregularities.

Flight Duty Period. The FDPs for augmented international all-cargo operations with 3
pilot or 3 pilot/2 flight engineer crews range from 14': hours to 16%: hours. The longest FDPs of
16" hours (1-2 sectors) and 15% hours (3-4 sectors) for these crews are possible only when a
“horizontal sleep opportunity” is provided. A horizontal sleep opportunity includes lie-flat

seating or on-board bunk facilities and is recognized as a fatigue mitigation countermeasure. See
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Fatigue Countermeasures in Aviation — Position Paper, Aerospace Medical Association Fatigue

Countermeasures Subcommittee of the Aerospace Human Factors Committee, Aviation, Space.

and Environmental Medicine, Vol. 80 No. 1, at 52 (“[|W]e concur with the present primary

reliance on in-flight bunk rest in long-haul operations.™).

CAA members have long-haul aircraft with on-board facilities for such horizontal sleep
opportunities, and, as discussed earlier, these sleep opportunities are greatly enhanced by the fact
that resting crewmembers on an all-cargo flight do not have deal with the noise, distraction, and
commotion of passengers and flight attendants. If an augmented 3-pilot crew has access simply
to a seat-type rest accommodation, the FDP is reduced to 14% hours for 1-2 sector operations
and 14% hours for 3-4 sector operations, thereby recognizing that seat-type rest accommodations
do not provide the same quality of sleep opportunity as lie-flat or bunk facilities.

The FDPs for augmented international all-cargo operations with 4 pilot or 4 pilot/2 flight
engineer crews range from 19%% hours (1-2 sectors) to 18% hours (3-4 sectors). These FDPs only
apply to operations where the crew has access to “horizontal sleep opportunities” because CAA
members do not envision any 4-pilot augmented crew operating aircraft without such rest
accommodations.

In developing these ¥DPs for augmented international all-cargo operations, the CAA
performed detailed calculations accounting for the guality of the in-flight rest opportunity, using
conservative sleep factors. In this regard, science has generally determined that natural
recuperative sleep has a value of 2x (8 hours of sleep for 16 hours awake), but CAA’'s
calculations conservatively reduced that value further to a .75 sleep factor in the case of
horizontal sleep opportunities and a .25 sleep factor in the case of seat-type rest

accommodations. See ARC, RoM, July 21/23, 2009 (“Dr. Demitry states that an in-flight bunk
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provides roughly 75 percent of the restorative sleep value of conventional sleep facilities.™). In
addition, the CAA calculations factored in the pre-flight time and climb/descent periods when a
“horizontal sleep opportunity” would not be possible. The detailed calculations underlying these
FDPs are provided in CAA’s Presentation to the ARC, attached hereto as Exhibit CAA-2, at 14-
17.

As with the proposed FDPs for domestic all-cargo and international non-augmented all-
cargo operations, the CAA Proposal provides that an all-cargo carrier may extend an FDP for
augmented international operations by two hours for operational irregularities.

Rest Requirement. The CAA Proposal for augmented international all-cargo operations
sets the minimum rest period at 12 hours with a requirement that there be at least one 30-hour
rest period in any 168-hour look back. The 12-hour rest requirement acknowledges the generally
understood science that 8 hours of sleep is the average amount of sleep an individual needs to
avoid sleep deprivation and to prevent cumulative sleep debt, and provides a 4-hour cushion for
additional rest, hotel transfers, and personal hygiene needs. The CAA Proposal provides 50%
more minimum rest than the current FARs, which require only 8 hours of rest for similar
operations. The 12-hour limitation is reducible to 11 hours at the carrier’s discretion, but this
reduction can only be invoked once in any 168-hour look back period.

Flight Time. 1f the FAA decides to maintain some level of flight time restrictions, the
CAA proposes that flight time be limited to 12 hours for 3-pilot augmented crews, which is

consistent with current FARs.
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INTERNATIONAL ALL-CARGO OPERATIONS (Augmented Crew)

{Metrics Stated in Hours and Minutes)

3 Pilot Augmentation (or 3 Pilot 2 Flight Engineer)

Flight
Flight Duty Period Time International Rest
International | International
3 Pilot with 3 Pilot with
herizontal horizontal Extensions

sleep sleep International | International for
opportunity opportunity 3 Pilot seat 3 Pilot seat Operational In 168
1 to 2 sectors | 3 to 4 sectors 1to2sectors | 3todsectors | Irregularities Minimum Look Back

16:30 15:45 14:45 14:30 +2 12 12* 30

4 Pilot Augmentation {or 4 Pilot 2 Fli

oht Engineer)

Flight Duty Period

International Rest

International International
4 Pilot with 4 Pilot with
horizontal herizontal
sleep sleep Extensions for In 168
opportunity opportunity Operational Look
1 to 2 sectors 3 to 4 sectors Irregularities Minimum Back
19:30 18:45 +2 12# 30

* Reducible to 11 at certificate holder's discretion (can only occur once in any 168 hour look back)

The CAA Proposal for international all-cargo operations with augmented crews set forth above
maintains and enhances safety standards for such operations, while recognizing the distinct

attributes of the international all-cargo operating environment.

The CAA Proposal represents a substantial effort to develop flight/duty limitations and
rest requirements using the limited science available and the extensive operational experience of
CAA members while accounting for the attributes of global all-cargo operations. The Proposal
accounts for distinctions between domestic and international all-cargo operations, the WOCL

period, acclimatization, the number of sectors, operational irregularitics, and quality of sleep
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opportunities. In terms of flight duty period limitations and rest requirements, the CAA Proposal

is more restrictive and more fatigue mitigating than the current FARs.

Comparison of CAA Proposal With Current FARs

Flight Duty Period (Hours)
Current CAA Proposal
Domestic 16 9-13
3 Crew Domestic 16 9-13
International 16 11:30-14
3 Crew International Unlimited 14:30-16:30
Rest (Hours)
Current CAA Proposal
Domestic 8 10
3 Crew Domestic 8 10
International 8 12
3 Crew International 8 12

In sum, the CAA Proposal for domestic, non-augmented international, and augmented
international all-cargo operations maintains and enhances safety standards for such operations,

while recognizing the specific attributes of the corresponding all-cargo operating environment.

E. THE FAAMUST A DRESS PRE-DUTY REQUIRED REST.

The CAA has expended substantial resources and effort in developing this detailed
proposal for flight/duty time limitations and rest requirements for all-cargo operations. That
said, the proposed limitations and restrictions will not have the desired effect on fatigue
mitigation and prevention if the individual flight crewmember does not arrive for his or her flight
well rested and fit for duty. As a result, it is clear that flight/duty limitations and rest
requirements alone do not address fatigue in aviation operations. Provisions must be adopted to

also address pre-duty required rest.
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Pre-duty activities vary greatly and can affect flight crewmembers differently. For
example, recreation activities, working in another capacity, and excessive commuting to duty fall
into this category and must be considered. The fundamental principle and enforcement
mechanism for regulating pre-duty required rest is the obligation of each flight ecrewmember to
report fit and rested for duty. That critical obligation is solely the responsibility of the individual
flight crewmember, and any regulations covering flight/duty limitations and rest requirements
must also address pre-duty required rest of individual flight crewmembers and put teeth into the

FAA’s enforcement of crewmember responsibility to report to work fit for duty.

F. THE CAA STRONGLY SUPPORTS FRMS.

Rather than continuing solely down the regulatory road toward new prescriptive
regulations, some experts also advocate the development of a far more dynamic Fatigue Risk
Management System to better understand, prevent, and mitigate fatigue in aviation operations.
Dr. Graeber and the Flight Safety Foundation are vocal proponents of FRMS:

“[FRMS] is a proactive approach to addressing fatigue in a systematic,
comprehensive manner that does not rely solely on adherence to a set of
prescribed hourly limits of duty and required time off. . . . An FRMS enhances the
capability of prescriptive flight-time limitation concepts to provide an equivalent
or enhanced level of safety based on the identification and management of fatigue
risk relevant to the specific circumstances. Use of an FRMS can allow greater
operational flexibility and efficiency while maintaining safety . . . 20

The Aerospace Medical Association’s Fatigue Countermeasures Subcommittee of the
Aerospace Human Factors Committee likewise supports FRMS.

“An FRMS offers a way to more safely conduct flights beyond existing regulatory
limits and should be considered an acceptable alternative to prescriptive flight and
duty time and rest period regulations. . . . Concurrent with the educational effort, a
large-scale program should be undertaken to implement a nonprescriptive
[FRMS] that determines optimum flight schedules from both a physiological and

Dr. Graeber Testimony, at 3, 3.
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operational standpoint on a case-by-case basis since prescriptive hours-of-service
+ + . . " N 2
limitations cannot account for human circadian rhythms or sleep propensity.”'

The CAA strongly supports the development of such a dynamic FRMS based on specific
real-world experiences. The CAA supports efforts to facilitate the collection of data and to
validate fatigue science in aviation operations which considers the effects of multiple time zones
and acclimatization, backside-of-the-clock operations, augmentation, and on-board sleep
opportunities. As the scientific evidence on fatigue matures through the FRMS, CAA members
plan to adjust their fatigue mitigation and countermeasure programs accordingly, and to enhance

their already robust fatigue mitigation education and training.

21

Fatigue Countermeasures in Aviation — Position Paper, Aviation, Space, and Environmental Medicine,
Vol. 80 No. 1, at 34, 52.
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IV, CONCLUSION

The members of the CAA diligently participated in the ARC process and dedicated
thousands of hours in that endeavor. The CAA made a serious effort to craft a set of proposals
that are designed to meet the objectives of the ARC charter. The CAA Proposal recognizes that
any proposed rules must take into account the characteristics of the all-cargo industry which
operates under a different business model than domestic passenger hub-and-spoke systems. The
CAA Proposal fulfills the safety objectives of the FAA while accommodating the attributes of
the all-cargo industry. We have based our Proposal, as best we could, on science, recognizing
that aeromedical science on fatigue is not mature. The CAA urges the ARC to recommend, and
the FAA to adopt, the recommendations contained herein as part of any regulations on

flight/duty time limitations and rest requirements.

Respectfully submitted,

S Al
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CURRICULUM VITAE — GRAEBER, Raymond Curtis
July 2009

PERSONAL
Born Nov. 17, 1945 Buffalo, NY
Married, three grown children

EDUCATION

1963-65 Canisius College, Buffalo, NY

1965-67 Harpur College, SUNY at Binghamton, NY; B.A. in Mathematics & Science {Psychology)
1967-70 University of Virginia, Charlottesville, VA; M.A. (Experimental Psychology)

1970-72 University of Virginia, Charlottesville, VA; Ph.D. (Neuro Psychology)

PROFESSIONAL EXPERIENCE

2009: President, The Graeber Group, Ltd., human performance and aviation safety consultants with a
global focus.

1990-2008: Boeing Commercial Airplanes, Seattle, WA (retired Dec. 31, 2008)
Senior Technical Fellow, 2003-2008 (Corporate STF Leadership Team 2005-2008)
Director, Regional Safety Programs, 2006-08.

Chief Engineer, Human Factors, 1997-2008

Chief, Crew Operations, 737-600/700/800 Engineering, 1994-97
Chief, Human Factors Engineering, 1993-94

Manager, Flight Deck Research, Avionics and Flight Systems, 1990-93

1981-90; Aerospace Human Factors Division, NASA Ames Research Center, Moffett Field, CA.
Chief, Flight Human Factors Branch (formerly Aviation Systems Research Branch) 1989-90;
Principal Scientist, Aviation Systems Research Branch, 1988-89;

Research Psychologist/Project Officer, Aeronautical Human Factors Research Office, 1981-87.

1986: Human Factors Specialist, Investigation Staff, The Presidential Commission on the Space
Shuttle Challenger Accident, Washington, D.C.

1977-81: Research Psychologist, Department of Military Medical Psychophysiology, Neuropsychiatry
Division, Walter Reed Army Institute of Research, Washington, D,C, 1980-81; Deputy Chief,

1672-76: Research Psychologist, Behavioral Science Division, Food Sciences Laboratory, U.S.
Army Natick Research and Development Command, Natick, MA.

1970-71: Visiting Scientist, Lerner Marine Laboratory, American Museum of Natural History, Bimini
Island, Bahamas.

INDUSTRY ACTIVITIES AND PROFESSIONAL SOCIETIES

Government Support

U.S. Federal Aviation Administration;

U.S. Industry Co-Chair, FAA-JAA ARAC Harmonization Working Group, Flight Crew Error &
Performance in the Flight Deck Certification Process, FAR/JAR 25-1302, 1999-2005.

Co-Chair, FAA Certification Process Study, Phase II, Human Factors Team, Sept. 2002-04.

FAA Research, Development, and Engineering Human Factors Subcommittee, 1997-2004.

Co-Chair, Working Group 2 (Human Factors), RTCA Certification Task Force, 1998-99.

Chair, FAA ARAC Working Group for Controlled Rest on the Flight Deck, 1991-93,

Scientific Task Planning Group {cockpit) to develop Aviation Human Factors National Plan, 1990.



European Joint Airworthiness Authorities (JAA) and EASA Human Factors Steering Group, 1995-2008.

Intermational Civil Aviation Organization (ICAQ):
Flight Operations Pane! — standards development: Chair, Fatigue Risk Management Subteam,
2005 - 2008. Chair, Flight Time Limitations Subteam, 20:04-05.
Member, Industry Safety Strategy Group, co-author of Global Aviation Safety Roadmap, 2005- 2008,

U.S. National Aeronautics and Space Administration:
Airspace Systems Program Subcommittee, Aeronautics Research Advisory Committee, 2005.
Aeronautics Goals Subcommittee, Aero-Space Technology Advisory Committee, 1999-2001.
Human Factors Subcommittee, Aero-Space Technology Advisory Committee, 1996-2001.
NATO AGARD Advisory Panel on Aerospace Medicine (NASA representative), 1989-90.
Investigation Staff, The Presidential Commission on the Space Shuttle Challenger Accident, 1986,

U.S. Congress:
House Subcommittee on Aviation of the Committee on Public Works and Transportation:
Testified at June 2009 hearing on Regional Air Carriers and Pilot Workforce Issues.
Testified at May 1990 hearing on Language Issues in ATM Communication.
Office of Technology Assessment, Washington, DC. Human Factors in Aviation Safety Working
Group, May 1987, Shift Work and Extended Duty Hours Workshop, May 1990.

U.S. National Transportation Safety Board:
NTSB Human Performance Seminar, Washington, DC, June 1987,

DOD Human Factors Engineering TAG, SUB TAG on Sustained/Continuous Operations, 1985-1990.

Industry Activities and Professional Societies:

Flight Safety Foundation (FSF):

Chair, Icarus Committee, 2003-08, member since 2001.

Board of Governors and Executive Committee, 2003-08 (Ex Officio)

Organizer and Co-Chair, International Ultra Long-Range Crew Alertness Project, June 2001-05,
National Sleep Foundation, Board of Directors, 2008 — present.
Air New Zealand, Independent Alertness Advisory Panel, Chair 2006 — present, member since 1996.
Royal Aeronautical Society, Fellow 1997- present,

Extermal Affairs Board, 2001- 2008;

The Boeing Company Technical Focal, 2001-08,

Founding Member, Seattle Chapter Executive Committee, 2000-09, Vice-Chair, 2003-06,

QANTAS/Civil Aviation Safety Authority/ AIPA: Fatigue Risk Management Steering Committee,
2000 - 2007. Chair, Scientific Review Committee, 2000-06.

Joint United Airlines/ALPA Working Group on Long-Haul Crew Scheduling, Chicago, 1., 1988-2001.
LOSA (Line Operational Safety Audit) International Advisory Board, 2003-07.

International Air Transport Association, Human Factors Working Group, 1995-2005. U.S. Air
Transport Association, Human Factors Task Force, 1988-1995.

Editorial Board, Cognition, Techrology and Work Journal, Springer Publishing, 2002- present.

Associate Editor (N. America), Human Factors and Aerospace Safety, Ashgate Press, 1999- present.



Journal Manuscript Reviewer for: /nternational Journal of Cognition, Technology & Work, Work and
Stress, Aerospace Safety &Human Factors; Sleep, Aviation, Space & Environ. Med.; J. Biol. Rhaythms.

Ohio State University, Institute for Ergonomics, Advisory Board, 1998-2002.
Aerospace Medical Association: Fellow 1990, member, 1981-95,
Human Factors and Ergonomics Society: member, 1991-2005.
International Society for Chronobiology: member, 1975-1992. Board of Directors, 19841992,
Sleep Research Society, member, 1986-1993, Governmental Affairs Committee, 1987-1992.
Society for Neuroscience: member, 1972-82.
American Psychological Association: member, 1972-75.
HONORS AND AWARDS
Honorary Research Fellow, Massey University, Wellington, New Zealand, 2009-11.

International Council of Aeronautical Sciences (ICAS) Maurice Roy Medal for fostering international
scientific cooperation in human factors, 2008,

Flight Safety Foundation — Airbus Human Factors in Aviation Safety Award, 2006.
Senior Technical Fellow, The Boeing Company, 2003,

Cumberbatch Trophy 2000, Guild of Aircraft Pilots and Air Navigators {GAPAN), for the Promotion of
Flight Safety and Recognition as a World Authority in Aviation Human Factors, 2001.

Sir Frank Whittle Medal, International Federation of Airworthiness, MEDA Team Award, 2000.
1999 Aerospace Laurel Award, Commercial Air Transport, Aviation Week and Space Technology.
Fellow, Royal Aeronautical Seciety, 1997

NASA Group Achievement Awards, 1986, 1994,

Fellow, Aerospace Medical Association, 1990,

The John Lane Visiting Lecturer, Aviation Medical Society of Australia and New Zealand, 1990.

Boothby-Edwards Memorial Award for Outstanding Research in Civil Aviation Medicine, Acrospace
Medical Association, 1989.

Harold Ellingson Literary Award, Aerospace Medical Association, 1987.
Military Decorations:
Legion of Merit, U.S. Army, 1989.
U.S. Army Meritorious Service Medal, 1988.
Department of Defense Meritorious Service Medal, 1986.
U.S. Army Commendation medal, 1976, with oak leaf cluster, 1983,
Commander’s Award in Science, U.S. Army Natick Research and Development Command, 1974,

National Defense Title 1V Predoctoral Fellowship, University of Virginia, 1967-69

B. A. magna cum laude, SUNY Binghamton, 1967,



TEACHING:
Visiting Professor, Human Factors, College of Aeronautics, Cranfield University, UK, 2001- 2008.

Faculty, Aviation Safety and Security Management Certificate Program, The George Washington
University Aviation Institute, Virginia Campus, 1998-2000.

Lecturer: Sleep Disorders Center, Stanford University School of Medicine, Stanford, CA. Course in
Clinical Polysomnography, 1986-90. Physicians’ Course in Sleep Disorders Medicine, 1988-89.

Lecturer: Trinity University, San Antonio, TX. Advanced Human Factors Short Course, 1986-90.

Lecturer: USAF School of Aerospace Medicine, Brooks, AFB, TX.
Basic Aerospace Physiology Course, 1986. Operational Problems in Aerospace Physiology, 1987.

Visiting Instructor, Psychology: Framingham State College, Framingham, MA, 1973-76; George
Mason University, Graduate Div., Fairfax, VA, 1978; University of Maryland, College Park, MD,
1978-80.

MILITARY SERVICE

U.S. Army: Active duty, Medical Service Corps, July 1, 1969 to June 30, 1989,
Retirement Rank: Lieutenant Colonel

AERONAUTICAL RATINGS
Private pilot: airplane, single engine land (July 9, 1983},
CONSULTING:

Compa Corp., Nuclear Regulatory Commission Control Room Simulator Review Project, 1994.

Federal Highway Authority, Office of Motor Carrier Standards, U.S. Depi. Transportation, Sept. [989.

SAE A-21 Aircraft Noise Committee (Interior Noise Subcommittee), San Antonio, TX, April 1989,

SAE G-10 Committee on Aerospace Behavioral Engineering Technology: consultant, 1985-1994,

Stanford Research Institute, Inc., Menlo Park, CA. 1986,

Westinghouse-Hanford Co., Fast Flux Test Facility, Hanford, WA. 1986-87.

DOD Uniform Services University of the Health Sciences: December 1986 & November 1987,

San Francisco “Forty-Niners” NFL Football Team, Redwood City, CA, 1986.

NATO AGARD Consultant Mission to FRG National delegation, DFVLR Institute of Aerospace
Medicine, Cologne, W. Germany, May, 1983.

National Research Council Committee on Military Nutrition Research Workshop on Cognitive
Testing Methodology, Washington, DC, June 1984,

Nuclear Regulatory Commission Shift Work Scheduling Project, Washington, DC, April 1984.

Department of State, Medical Department, 1981.

Office of Naval Research, Oceanic Biology Program, 1974 -79.

U.S. Department of Agriculture (Food for Peace Program), 1973.

MEDIA INTERACTION:
“Working Nights”, Soundprint, Minnesota Public Radio/NPR, June 1997.
PBS “Discovery”, Cockpit Technology and Automation, 1996.

Swissair Flight Crew Training video, Flight Deck Automation, 1995,



Segment on Cockpit Rest, Medical World News, CNN, International Syndication, Nov, 19%0.
“Sleep Alert”, PBS national syndication, March 1990.

“The Flying Computer Game”, MTV Finland, Helsinki, Finland, fall 1989.

“Pilot Fatigue”, eyewitness, LWT (London Weekend Television), London, England, May 1989.

“The Biological Clock”, Innovation, WNET-TV (PBS national syndication), New York,
NY, Jan. 1989

“The Twenty-Five Hour Day”, Horizon, BBC2, London, U.K., Dec. 1986.

Landing of the “Voyager”, CNN, human factors of the “Voyager” round-the-world flight,
Dec. 23, 1986.

MacNeil-Lehrer News Hour, PBS, live discussion with Congressman W. Nelson on Human
Factors Aspects of the Space Shuttle Challenger Accident, Aug. 6, 1986,

PUBLICATIONS

Books

Boy, G., C. Graeber, and J-M. Robert (Eds.): Proceedings of the HCI-Aero '98 International Conference on
Human-Computer Interaction in Aeronautics. Montreal: Editions de I'Ecole Polytechnique de
Montreal, 1998.

Graeber, R.C. (Ed): Sleep and Wakefulness in International Aircrews. Aviation Space,
And Environmental Medicine, Vol. 57, No. 12, Section II (Suppl.), 1986.

Brown, F. M. and R. C. Graeber (Eds): Rhythmic Aspects of Behavior. Hillsdale, N.J.;
L. Erlbaum Associates, 1982.

Book Chapters

Balkin' T.J., Horrey W.1., Graeber R.C,, Czeisler C.A., and Dinges, D.F.: The Challenges and
Opportunities of Technological Approaches to Fatigue Management. In: Proceedings of Liberty Mutual
Hophinton Conference on Future Directions in Fatigine and Safety Research, in press.

Gander, P., Graeber, R.C., and Belenky, G.: Fatigue Risk Management. In: M. Kryger, T. Roth, and
W. C. Dement (Eds.), Principles and Practice in Sleep Medicine, 5" Edition, Elsevier, in press.

Applegate, I.D., and Graeber, R.C.: Integrated safety system design and human factors considerations for
jet transport acroplanes. In D. Harris and H.C. Muir (Eds.), Contemporary Issues in Human Factors and
Aviation Safety. Aldershot, Ashgate: 2005, pp. 3-23.

Graeber, R.C., and Mumaw, R.J.: Realizing the benefits of cognitlive engineering in commercial aviation,
3 International Conference on Engineering Psychology and Cognitive Ergonomics, Oxford, England, Oct.
1998, In D. Harris (Ed.), Engineering Psychology and Cognitive Ergonomics, Vol. 3. Aldershot, Ashgate:
1999, pp. 3-26.

Kovarik, L.E., Graeber, R.C., and Mitchell, P.R.: Human factors considerations in aircraft cabin design. In
D. Garland, J. Wise, and V.D. Hopkin (Eds.), Handbook of Aviation Human Factors. Matwah, NJ,
Lawrence Erlbaum Associates, 1999, pp. 389-403.



Graeber, R. C.: Integrating human factors and safety into airplane design and operations. In B.J. Hayward
and A.R. Lowe, (Eds), Applied Aviation Psychology: Achievement, Change, and Challenge. Aldershot,
UK, Avebury Aviation, 1996, pp. 27-38.

Marx, D. M., and Graeber, R. C.: Human error in aircraft mamtenance. In N, McDonald, N. Johnsten, and
R. Fuller {Eds}, Aviation Psychology in Practice. Aldershot UK, Ashgate Press, 1994, pp. 87-104.

Connell, L. J., and Graeber, R. C.: Ambulatory monitoring in the aviation environment. In L. Miles and R.
Broughton (Eds), Clinical Evaluation and Physiological Monitoring in the Home and Work Environment.
New York, Raven Press, 1989, pp. 175-185.

Graeber, R.C.: Long-range operations in the glass cockpit: Vigilance, boredom, and sleepless nights.
In A. Coblentz (Ed), Vigilance and Performance in Automatized Systems. NATO Advanced
Science Institutes Series. Dordrecht: Kiluwer Academic Publ., 1989, pp. 67-76.

Graeber, R.C.: Jet lag and sleep disruption. In M. H. Kryger, T. Roth, and W. C. Dement (Eds):
Principles and Practice in Sleep medicine. New York, W. B. Saunders, 1989, pp. 324-331.
Also 2™ edition, 1994, pp. 463-470.

Graeber, R.C.: Aircrew fatigue and circadian rhythmicity. In E. L. Wiener and D. C. Nagel (Eds):
Human Factors in Aviation. New York, Academic Press, 1988, pp. 305-343.

Appendix G: Human Factors Analysis. In Volume I, Report of the Presidential Commission on the
Space Shuttle Challenger Accident. Washington, D.C., 1986, pp. G1-6.

Graeber, R.C., Foushee, H.C. and Lauber, J.K.: Dimensions of flight crew performance decrements:
Methodological implications for field research. In J. Cullen, J. Siegrist, and H. M. Wegmann (Eds):
Bregk down in Human Adaptation to Stress, vol. |. The Hague, M. Nijhoff Publ., 1984, pp. 584-605.

Graeber, R.C.; Alterations in performance following rapid transmeridian flight. In F.M. Brown and
R. C. Graeber (Eds), Riythmic Aspects of Behavior. Hillsdale, L. Erlbaum Associates, 1982, pp. 173-212.

Graeber, R.C., H.C. Sing, and B.N. Cuthbert: The impact of rapid transmeridian flight on deploying
Soldiers. In L. Johnson, D. Tepas, W. P. Colquhoun, and M. J. Colligan (Eds), Biological Rhythms,
Sleep, and Shift Work. Advances in Sleep Research, vol. 7. New York, Spectrum, 1981, pp. 513-537,

Graeber, R.C.: Recent studies relative to the airlifting of military units across time zones. In L.
Scheving and F. Halberg (Eds), Chronobiology: Principles and Applications 1o Shifis in Schedules,
Alphen aan den Rijn, Sijthoff & NoordhofT, 1980, pp. 353-369,

Graeber, R.C.: Behavioral correlates of tectal function in elasmobranchs. In H. Venegas (Ed.), Comparative
Neurology of the Optic Tectum. New York, Plenum Press, 1984, pp. 69-92,

Graeber, R.C.: Telencephalic function in elasmobranchs: A behavioral perspective. In S.0.E. Ebbesson
(Ed.), Comparative Neurology of the Telencephalon. New York, Plenum Press, 1980, pp. 17-39.

Graeber, R.C.: Behavioral studies correlated with central nervous system integration of vision in sharks, In
E.S. Hodgson and R.F. Mathewson (Eds.), Sensory Biology of Sharks, Skates and Rays. Arlington, VA,
Office of Naval Research, 1978, pp. 195-225.

RESEARCH TECHNICAL REPORTS AND PAPERS

Numerous Research Technical Reports and Papers. List available on request.
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National Air Carrier Association Proposal






NATIONAL AIR CARRIER ASSOCIATION
MEMORANDUM TO THE
FAA AVIATION RULEMAKING COMMITTEE ON
FLIGHT AND DUTY TIME LIMITATIONS AND REST REQUIREMENTS

The National Air Carrier Association (NACA) submits this memorandum to the record of
proceedings of the Federal Aviation Administration’s Flight and Duty Time Limitations
and Rest Requirements Aviation Rulemaking Committee (ARC) for consideration of our
carrier members’ views in developing recommendations for the Administrator for future
rulemaking.

NACA, founded in 1962, is comprised of 11 air carriers, certificated under Title 49, Part
121 of the Code of Federal Regulations. Our members represent a diverse group of air
carriers, providing regularly scheduled passenger air service, non-scheduled and on-
demand passenger charter service, and all cargo operations, both scheduled and
unscheduled. NACA carriers fill a unique niche in the air carrier industry, offering both
low cost scheduled air services, as well as on demand passenger and cargo services. A
significant number of the NACA carriers provide service to the U.S. Department of
Defense (DoD) through the Civil Reserve Air Fleet program (CRAF), providing
significant lift capacity for troop and cargo movements in support of U.S. DoD missions
around the globe.

We appreciate the opportunity to present the views of our carriers to the ARC. As noted
above, all of our carriers are Part 121 FAA certificated carriers. However, almost all of
the operations performed by the NACA carriers are unscheduled operations. A
significant number of NACA carrier members also provide long-haul services. NACA
carriers are truly global, serving over 130 countries. Throughout the ARC process,
NACA has consistently argued that our operations are different from those of mainline
and regional Part 121 air carriers.

We concur wholeheartedly with the statement by the Administrator, in a speech delivered
to the Air Line Pilots Association Safety Forum in which, referencing the work of this
ARC and the rulemaking process in general, “[i]Jn rulemaking, not only does one size not
fit all, but it’s unsafe to think that it can.” See, “We Can’t Regulate Professionalism,”
remarks of Administrator Randy Babbitt before ALPA Safety Forum, August 5, 2009. It
bears repetition, “one size does not fit all.”

L NACA carriers include: Allegiant Air, Atlas Air Worldwide Holdings, Miami Air International, North
American Airlines, Omni Air International, Pace Airlines, Ryan Air International, Southern Air, Sun
Country Airlines, USA3000 Airlines and World Airways.



UNIQUE OPERATIONS OF THE NONSCHEDULED CARRIER

Throughout much of the ARC’s deliberations, there has been considerable focus on the
domestic carriers’ hub-and-spoke type systems, which are vastly different from
nonscheduled/charter operations of NACA carriers.

Charter operations fill the void for those situations that the regularly scheduled operators
cannot provide. Nonscheduled charters respond to the needs of the customer — the
concept of non-scheduled service is that the customer works with the air carrier to
develop a flight schedule that meets the customer’s needs. Charter customers often have
unique passengers/cargo, i.e. VIP or high profile type passengers, sports teams,
politicians on campaigns, military passengers, time-sensitive military cargo. In addition,
non-scheduled operators also provide valuable support in humanitarian relief operations,
both nationally and globally. These flights are performed both before and after natural
disasters such as evacuations before hurricanes, earthquakes, tsunamis, and floods.
Flights into an area both before and after such disasters are usually performed when
scheduled operations have been terminated. Operating into an area with significant
disruptions at airports has unique and unexpected support challenges.

Charter carriers play a significant role in the transportation of military personnel and
cargo. In testimony before the House Aviation Subcommittee, USTRANSCOM
Commander General Duncan McNabb testified that the current commitment of CRAF air
carriers provides 40.6 million ton-miles/day in bulk cargo capacity and nearly 200
million passenger miles/day. USTRANSCOM typically plans for CRAF carriers to move
about 40 percent of the military cargo and 90 percent of the passengers during both
peacetime and war. See, Statement of General Duncan J. McNabb, USAF, Before the
House Transportation and Infrastructure Committee/Aviation Subcommittee, May 13,
2009. The vast majority of these CRAF missions are performed by non-scheduled
passenger and cargo airlines.

Even the FAA makes distinctions between scheduled and non-scheduled operations in
addressing air traffic management and congestion at U.S. airports. For example, each of
the FAA’s orders limiting hourly operations into the three commercial service airports of
the New York and New Jersey metropolitan area significantly reduces the number of
unscheduled operations that are permitted. This is in spite of the significant investment
that a number of NACA carriers have made in these airports. See, for example,
“Operating Limitations for Unscheduled Operations at John F. Kennedy International
Airport and Newark Liberty International Airport — Disposition of Comments,” Docket
Number FAA-2008-0629, 73 Fed. Reg. 64658 (October 30, 2008).

SCHEDULED PASSENGER SERVICE

NACA also represents a number of low cost, scheduled passenger air carriers. These
carriers share the broader concerns of the NACA membership outlined above. These
carriers agree that a revision of the flight and duty time rules is necessary to reflect the



current commercial aviation industry. However, NACA is concerned that the flight and
duty limitations which are being put forward for consideration are unworkable and cannot
be justified. We note that CAP371 has been the basis for many of the proposals which
are being considered by the ARC. However, it would appear to us that the proposals are
becoming far more restrictive and are simply becoming unworkable and financially
untenable. NACA submits for consideration of the ARC a more simplified flight and
duty limitation that we believe reflects the prevailing science, maintains the level of
safety and provides the flexibility to meet the needs of the scheduled passenger carriers.

NACA RECOMMENDATIONS

NACA strongly supports the Administrator’s statements that the time is right for revising
a regulatory scheme that has not kept pace with the advancements in aviation technology
and aircraft capabilities. However, we cannot simply impose one regulatory scheme for
all Part 121 carriers. Rather, the ARC’s recommendations must include recognition that
different types of operations within the Part 121 community should have a regulatory
structure that is appropriate for the type of operations. Under the current regulations,
unscheduled air carrier operations are already treated differently under the current rules.
See, 14 C.F.R. 88121.500 — 121.525, Subpart S, Flight Time Limitations: Supplemental
Carriers (Subpart S). We see no reason why the final ARC recommendations should not
include a similar provision for unscheduled operations. To that end, we believe that
Subpart S, in its current form, adequately provides the safeguards for flight crew duty
limitations. We would support an additional requirement within Subpart S or its
successor provision to enhance the regulatory framework with a requirement that
nonscheduled operators develop and implement a Fatigue Risk Management System
(FRMS).

It is important to note that the current Subpart S already incorporates fatigue mitigation
principles, including rest requirements, throughout the duty day. This regulatory scheme
has proven to be successful for non-scheduled operations, while maintaining the
equivalent level of safety. Maintaining this regulatory scheme is vitally important to the
U.S. national security and the success of the CRAF program, both in times of conflict and
peace. In addition to the needs of the U.S. military, this regulatory structure enables the
non-scheduled operators to provide the air transportation needs for other Federal
agencies, critical to our national security and safety, such as disaster relief flights for the
Federal Emergency Management Agency and the detention and removal of illegal aliens
by the Department of Homeland Security.

As we have noted throughout this memorandum, a number of the NACA carriers are vital
to the success of DoD air transportation needs. Through the CRAF program, NACA
carriers are providing essential air lift capability for troops and cargo necessary to meet
the strategic commands of the DoD. As contract operators for U.S. Transportation
Command/Air Mobility Command, NACA operators are further subject to strict rest and
duty requirements pursuant to the government contract. We recognize that
TRANSCOM/AMC is a customer and contractual obligations do not have the force and
effect of law or regulation. However, we would note that these contractual limitations are



similar to the Air Force’s own flight and duty time requirements, including the provisions
that require a minimum crew rest of 10 hours prior to the first DoD segment or between
DoD segments.

Finally, we note our concerns with respect to the rapid pace of this ARC’s deliberations
and consideration of a very complex issue. We are concerned that this ARC has not, and
cannot within the timeframe of its charter, appropriately consider the full ramifications of
changes to the flight and duty rules. Given the considerable differences between the
operations of the carriers represented in the ARC membership, we believe it would be
appropriate for the FAA to commission a separate ARC dedicated to the supplemental
carrier industry, with particular emphasis on considering the nature of unscheduled
operations and the application of the fatigue science in a real world environment.

SUMMARY OF NACA RECOMMENDATIONS

In summary, NACA proposes that the ARC’s final recommendations should include the
following:

1. Non-scheduled operations should be treated separate and apart from other part
121 operations.

2. Non-scheduled operations should continue to be regulated under the current
regulations at Subpart S, with the additional requirement that non-scheduled
operators adopt FRMS.

3. The FAA should consider the establishment of a separate ARC to focus on non-
scheduled operators.

4. For scheduled operations, the ARC should adopt the NACA Scheduled Duty
Time, Basic (unaugmented) Crew, acclimatized proposal.



NACA Proposal for Regularly Scheduled Carriers
Scheduled Duty Time, Basic (unaugmented) Crew, Acclimatized

Time of

start

0000-0059
0100-0159
0200-0259
0300-0359
0400-0459
0500-0559
0600-0659
0700-0759
0800-0859
0900-0959
1000-1059
1100-1159
1200-1259
1300-1359
1400-1459
1500-1559
1600-1659
1700-1759
1800-1859
1900-1959
2000-2059
2100-2159
2200-2259
2300-2359

13

15
15
15
15
15
15
15
15

13
13

13

15
15
15
15
15
15
15
15

13
13

Operating Segments

3

13

15
15
15
15
15
15
15
15

13
13

4

13

15
15
15
15
15
15
15
15

13
13

13

13
13
13
13

13

13
13
13

7+

13
13
13
13
13
13
13

Extension CAP371

11
11
11
11
11
11
13
13
14
14
14
14
14
13
13
13
13
13
12
12
12
12
11
11
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BACKGROUND

On June 10, 2009, Federal Aviation Administration (FAA) Administrator J. Randolph Babbitt testified
before the Senate Committee on Commerce, Science, and Transportation, Subcommittee on

Aviation Operations, Safety, and Security on Aviation Safety regarding the FAA’s role in the oversight
of air carriers. He addressed issues regarding pilot training and qualifications, flightcrew fatigue, and
consistency of safety standards and compliance between air transportation operators. He also
committed to assess the safety of the air transportation system and take appropriate steps to improve it.

The FAA recognizes that the effects of fatigue are universal, and the profiles of operations under
parts 121 and 135 of Title 14, Code of Federal Regulations are similar enough that the same fatigue
mitigations should be applied across operations for flightcrew members. To carry out the
Administrator’s goal, the FAA has charted an aviation rulemaking committee (ARC) to develop
recommendations for rulemaking on flight time limitations, duty period limits, and rest requirements
for pilots in operations under parts 121 and 135.

PURPOSE OF THIS MEETING

This meeting was held to introduce the ARC members to one another, to address logistical and
administrative matters pertaining to future meetings of the ARC, and to discuss in general the
ARC’s purpose and mission.

DiscussIoN

Ms. Peggy Gilligan, FAA Associate Administrator for Aviation Safety, and Mr. John Duncan, Manager,
Air Transportation Division, thanked the ARC members for their participation and opened the meeting
with brief remarks. Ms. Gilligan noted that the ARC has 45 days to complete its task. Mr. Duncan
noted the pressing need to address flight duty time limitations and rest requirements, and the challenge
before the ARC to quickly develop comprehensive changes to the existing regulatory policy, which
consists largely of numerous legal interpretations. He noted that the regulations do not address fatigue
and that the FAA has attempted rulemaking several times and has not been completely successful in its
efforts. He added that there is new leadership at the FAA and in Congress supporting a change.

Mr. Duncan then introduced the ARC co-chairs, and the remaining ARC members and other attendees
introduced themselves and provided a brief background on their expertise in pilot flight time issues.
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ADMINISTRATIVE ISSUES

The discussion moved to administrative matters, as follows:

ARC members. There was a request for the release of the names and affiliations of the
ARC members. The members did not object to this request, which will be accommodated.

Schedule. The schedule of future meetings was discussed. Given the short timeframe of the
ARC’s tasking, frequent meetings will be necessary. A proposal to meet Tuesday, Wednesday,
and Thursday of each week was discussed, but the consensus reached was to instead meet

2 days per week from 9:00 a.m. to 6:00 p.m. Meetings will be scheduled for Tuesday and
Wednesday of each week, with the exception of the week of July 12, 2009, when meetings will
take place on Wednesday, July 15, 2009, and Thursday, July 16, 2009. If the suggested
schedule of meeting 2 days per week does not provide sufficient time to achieve the

ARC’s mission, the ARC may reconsider meeting 3 days per week in the future, with Thursday
designated as the additional meeting day.

Web site. A Sharepoint Web site has been established for circulation and discussion of
documents among the ARC membership.

Meeting discussions. It was noted that discussion at the ARC meeting must be civil and
orderly, despite opposing viewpoints. The ARC decided that, for the time being, it will not use
an independent facilitator, but will self-govern its proceedings. It was suggested that some
system, such as a speaker list, be developed to maintain orderly discussion of topics. It was also
noted that during discussion, any ARC member may call a brief recess for any reason.

Dress code. A relaxed/business casual dress code for meetings was proposed and approved by
the ARC membership.

Alternate representatives. The ARC discussed attendance at meetings by alternate
representatives in lieu of the appointed ARC members. Concerns noted included the need for
meeting participants to be familiar with the ARC’s previous discussions, and the need to keep
the number of meeting attendees to a minimum to avoid disruption of proceedings. The ARC
discussed various proposals, including designation of specific alternates by ARC members or
participating organizations. Ultimately, the ARC agreed to allow ARC members to designate
alternate participants on an ad hoc basis if they are unable to attend a meeting, with the
understanding that ARC members will ensure that alternates are briefed on the ARC’s previous
discussions, and that members will not abuse their authority to designate alternate attendees.

Contract support. The ARC discussed documentation of meetings by the ARC’s supporting
contractor, PAI. Because the ARC will be meeting on an accelerated schedule, there is a need to
develop a record that can be referred to within a relatively short timeframe after each meeting.
To that end, PAI will provide two forms of meeting summary for each meeting. PAI will
produce a brief meeting summary document that will be made available either the evening after
a meeting has concluded or the following morning. The meeting summary will be limited to
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attendance at the meeting and a statement of each topic discussed, key decisions reached, and
any action items assigned. PAI will also produce a more detailed record of meeting for each
meeting that will further describe topics discussed and decisions made. By request of the
ARC membership, and to encourage free and open discussion at meetings, comments and
proposals will not be attributed to specific members or organizations in either document. For
the same reason, no audio recordings of the ARC’s proceedings will be made.

PARTICIPATION BY NATIONAL TRANSPORTATION SAFETY BOARD (NTSB) AND SCIENTIFIC EXPERTS

A question was raised of whether the NTSB was invited to participate in the ARC. It was noted that the
NTSB does not generally participate in consensus-building groups, but it was pointed out that this is
not a hard and fast rule, and that the NTSB has participated in ARCs in the past and has contributed to
meaningful discussions. It also was noted that flight duty time and rest is an issue that the NTSB has
focused on in formulating recommendations. The ARC agreed to extend an invitation to the NTSB to
appoint a representative to the ARC.

The ARC also discussed to what extent medical and other experts should be invited to participate in
ARC meetings. It was suggested to have a representative of the Civil Aerospace Medical Institute
(CAMI) on the ARC. The FAA noted that CAMI has a human factors expert under contract that can be
used on an ad hoc basis.

A number of competing concerns were raised about expert participation. It may be desirable for the
ARC to be able to rapidly obtain expert opinions on issues as they arise in discussion, and there may be
value in having potential expert participants fully familiar with the ARC’s discussions. There is,
however, also an interest in limiting attendance at meetings to a manageable level to maintain the
ARC’s effectiveness and flexibility. There is also a concern that having experts in attendance may lead
to extended discussion of topics, thus reducing the ARC’s already limited time.

Additionally, the scheduling needs of experts and their organizations may not permit them to timely
address ARC queries on an ad hoc basis. On the other hand, if invited to join the ARC on an ongoing
basis, experts may not be able or willing to devote the significant time necessary to attend meetings in
what is largely an on-call role. Finally, even if experts attend meetings, they may not be able to
immediately respond to ARC queries, because time may be needed to perform analysis, and they may
not have access to necessary data.

A proposed alternative to expert participation in the ARC was to establish a scientific steering
committee, to which questions needing expert input could be referred. The committee would then seek
out the appropriate expert resources to address the questions, and report back to the ARC. It was noted
that an Operations Specifications A332 (Ultra Long Range Operations) scientific steering committee is
already established.

The ARC did not reach a final decision on the question of expert participation, and agreed to table the
discussion until the next meeting. In the meantime, the FAA will gauge the interest of scientific experts
in participating.
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The question was raised of why there was no representative of flight attendant interests on the ARC.
The FAA stated that the ARC’s scope is limited to flightdeck crew duty time limitations and rest
requirements, and that similar requirements for cabin crewmembers will be addressed separately after
CAMI completes its flight attendant study.

ScopPe oF THE ARC’s PRODUCT

The question was raised if the ARC will be tasked with recommending changes to specific regulatory
sections, or if its recommendations will be more broad-based. The FAA responded that its
recommendations could be based on the operational environment, but the ARC will have the
opportunity to examine all existing regulations. The FAA noted that its recommendations could result
in significant changes to the way duty time limitations and crew rest requirements are formulated.

For example, it was suggested that the nature of operations involved, such as length and number of
legs, could potentially be factors in determining specific requirements, unlike existing requirements,
which are general operational rules.

ADDRESS BY THE FAA ADMINISTRATOR

Mr. Babbitt addressed the ARC and made brief remarks. He welcomed and thanked the ARC members
for their participation, and stressed the importance of the ARC’s task. He noted that he has had a
longstanding personal interest in fatigue issues, and was pleased that the issue is being addressed.

Mr. Babbitt noted the public interest in flight time limitations and crew rest requirements following a
Colgan Air accident earlier this year. He added that he promised Congress that the FAA would review
these limitations and requirements.

Mr. Babbitt noted that change is overdue and pointed out significant advances made in understanding
fatigue, risk management, and safety management since the existing limitations and requirements were
promulgated, including the development of fatigue risk management systems (FRMS). He expressed
confidence in the ARC’s ability to apply this understanding to the creation of new requirements. He
added that the rules the ARC proposes must be flexible enough to adapt to varying conditions, which
will be a challenge. Finally, Mr. Babbitt noted the ARC’s ambitious timeline for action, and pledged
any resources the FAA can offer to support the ARC’s mission.

MEDIA PoLicYy AND LEGAL COUNSEL

It was noted that there may be significant media interest in the ARC’s proceedings, in light of the recent
public interest in pilot training and fatigue issues. It was requested that, if contacted by the media,
ARC members only confirm their participation in the ARC, and provide no information on the

ARC’s activities.

Ms. Rebecca MacPherson, FAA Assistant Chief Counsel for Regulations, stated that ARC members
will not be asked to enter into nondisclosure agreements because of their need to communicate with
their constituencies. She requested that, in discussing ARC proceedings outside of ARC meetings,
members exercise discretion and stress to colleagues the importance of protecting the
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ARC’s proceedings from premature public disclosure. Ms. MacPherson stated that it is the opinion of
AGC that the ARC’s activities are not subject to disclosure under the Federal Advisory Committee Act.
She also noted that it is likely that the ARC’s activities and documents will be the subject of requests
under the Freedom of Information Act and, that while any such requests will be resisted, there is no
guarantee that such resistance will be successful.

Ms. MacPherson also stated that the FAA cannot delegate rulemaking authority to the ARC, but will
take the ARC’s predecisional document as a strong recommendation. She encouraged the ARC to
propose clear, unambiguous rule language that addresses all anticipated issues, and stressed the need to
fully explain the rationale for all of its proposals in the preamble. Ms. MacPherson stated that, because
of the importance of the ARC’s mission, she will be in attendance at all meetings of the ARC to offer
points of clarification on behalf of AGC.

RULEMAKING PHILOSOPHY AND STRATEGY

The ARC members briefly discussed the level of performance needed from certificate holders under
proposed regulations, and the margin of safety offered. That is, it was discussed if the minimum
standards under regulations would offer little or no margin of safety, or if they would offer a substantial
margin. It was also discussed if the proposed regulations should prescribe actions above and beyond
compliance with minimum standards. It was noted that enforcement action cannot be taken for failure
to meet a standard higher than the minimum, and that the minimum standard must be robust to ensure a
sufficient level of safety. It was also noted that a proposed regulation could provide for a progressive
or graduated standard, with increasingly stringent minimum compliance levels implemented over time.
Such an approach would, however, be more complex.

There was some discussion of whether the ARC’s proposed regulatory structure will need the

certificate holder to implement an FRMS. Many ARC members stated interest in mandating
implementation of FRMSs.

NEXT MEETING

The ARC began laying the groundwork for discussion at the next meeting. Several proposals were
offered for what the ARC’s initial focus should be, including the following:

e Achieving consensus on key terms and definitions before taking other action.

e Articulating philosophy on duty time limitations and required rest, including a rough outline of
what the proposed regulatory structure should look like.

e Obtaining preliminary briefings from multiple scientific perspectives to identify issues and
potential obstacles.

The general consensus was that obtaining preliminary scientific briefings would be desirable, but might
not be possible on 1 week’s notice. The ARC members agreed to inquire as to the availability of
scientific experts for next week’s meetings, but, if experts are unavailable, to prepare for each member
to discuss his or her philosophy next week and obtain scientific briefings at a later time.
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The aviation rulemaking committee (ARC) was chartered to develop recommendations for rulemaking
on flight time limitations, duty period limits, and rest requirements for pilots in operations under
parts 121 and 135. The first meeting of the ARC was held July 7, 2009.

PURPOSE OF THIS MEETING

This meeting was held to begin discussing substantive topics relating to the ARC’s mission.
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DAy 1-JuLy 15, 2009

ADMINISTRATIVE MATTERS

Discussion began with some brief administrative matters, as follows:

e Sharepoint site. Mr. Kevin West, FAA Flight Standards division, instructed the ARC members
on how to access the ARC SharePoint site and outlined some of the capabilities of the site to the
ARC members. All members of the ARC currently, or will in the near future, have access to the
site. It was decided that if an ARC member would like an associate to have access to the
Sharepoint site, he or she should make a request to the ARC co-chairs, who will forward the
request to the FAA.

e Attendance by non-members. The co-chairs requested that, in the future, if any ARC member
would like potential alternates, other associates, or experts to attend meetings, the ARC member
must request permission from the co-chairs. The co-chairs noted that space will be limited at
some meetings. Mr. Mike Derrick, PAI, advised that due to room availability issues, the ARC
would be meeting in a smaller room on Tuesday, July 21, 2009, and Tuesday, July 28, 2009, as
well as August 5 and 6, 2009.

Discussion

ARC Charter

The ARC reviewed its charter to familiarize members with the ARC’s mission. It was noted that the
ARC’s recommendations should provide a single approach to addressing fatigue that replaces existing
requirements under parts 121 and 135, and should consider and address—

e Current fatigue science and information on fatigue;
e Current approaches to addressing fatigue in international standards; and
e Incorporation of fatigue risk management systems (FRMS).
It was also noted that the ARC charter specifically states that meetings are not open to the public, and

stressed that attendance at the meetings is limited to the ARC members and those individuals approved
in advance by the co-chairs.
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ARC Process and Product

Ms. Rebecca MacPherson, FAA Assistant Chief Counsel for Regulations (AGC-200), briefly addressed
the subject of the ARC’s product. The ARC’s charter directs it to formulate its recommendations in the
form of a draft notice of proposed rulemaking (NPRM). Ms. MacPherson reinforced that the ARC
must provide a clearly articulated rationale for the regulatory language it proposes. It is also necessary
for the ARC to discuss any alternative proposals it considers, but does not ultimately adopt, including
its reasons for not adopting them. Ms. MacPherson also suggested the possibility that the ARC’s
recommendations could include an entirely new part under Title 14, Code of Federal Regulations,
rather than consisting solely of amendments to existing parts.

It was discussed that the ARC need not focus, in its meetings, on the specific regulatory text of its
proposal, but may rely on the assistance of its support contractor, PAl. Because of the ARC’s limited
time, focus should be on development of concepts and on the creation of a logical organizational
structure for its recommendations.

There was some discussion of whether the 45 days allotted to the ARC is sufficient for it to reach
consensus on issues. Concern with the speed at which the ARC is being tasked to move and the
potential for unintended consequences was raised. It was noted that consensus on all issues is not
necessary as this is not a negotiated rulemaking. Rather, the ARC’s goal should be to reach as much
agreement as possible on the prospective regulation. It is unlikely that there will be complete
agreement on all issues. It also was noted that the FAA may not accept all of the ARC’s
recommendations. In that case, it will be explained in the preamble. It was further noted that ARC
members are in no way precluded from submitting comments critical of the NPRM to the public docket
when it is eventually published.

A question was raised of whether there was sufficient expertise on the ARC to gauge how its
recommendations might affect part 135 operators. It was pointed out that there has been a part 135
fatigue ARC in the past that produced comprehensive recommendations. The ARC’s part 135
recommendations will be posted to the Sharepoint site.

Finally, the question was raised of what the anticipated timeline for promulgation is after the ARC
completes its task. Ms. MacPherson responded that the goal is to have an NPRM in publishable
condition to the Department of Transportation for review by November 15, 2009. She also stated that
expedited review has been requested from the Office of the Secretary of Transportation and the
Office of Management and Budget, with anticipated publication of the NPRM by December 31, 2009.

Review of International Standards

The ARC engaged in a brief review of several international standards addressing flight and duty time
limitations and crew rest requirements. Co-chair Mr. Don Wykoff, ALPA, suggested that in examining
international standards, the ARC should make a determination of whether any structure part or
philosophies can be applied to the ARC’s recommendations.
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ICAO SARPs

Mr. Wykoff led a brief PowerPoint presentation on Amendment No. 33 to the International Standards
and Recommended Practices, Annex 6 to the Convention on International Civil Aviation, Part I,
International Commercial Air Transport—Aeroplanes (ICAO SARPs). The key points of the ICAO
SARPs are as follows:

e Definitions
0 Transient fatigue
0 Cumulative fatigue
o0 Flight duty period (FDP)
= From reporting for duty to shutdown

= Does not include commuting—crewmember responsibility to report in adequately rested
condition

= Includes deadheading, if it precedes flight duty
= Different from duty period
e Designed to address by transient and cumulative fatigue
o0 Single FDP limits
o Limits on additional duty between FDPs
o0 Limits spanning multiple FDPs
e Rest-relief from all duties for purposes of recovering from fatigue
e Exceeding limitations
o0 Atdiscretion of pilot in command/crew
0 Only in unforeseen circumstances
o0 Duty extensions/rest reductions are controlled/limited
e Structure
0 Outlines basic scheme

o0 Specific limitation numbers are at States’ discretion
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The ARC then discussed several aspects of the ICAO SARPs. It was pointed out that the ARC should
examine international standards with a critical eye; although, there is a sense of urgency to the ARC’s
mission, it should not be pressured to adopt an existing standard as an easy solution without ensuring
that it is the best approach. It was also noted that the ultimate goal of the ARC is to recommend a
standard that ensures flight crewmembers are alert and rested, while maintaining operator
competitiveness.

The ARC also discussed the fact that U.S. carriers are increasingly concerned with compliance amid
ICAO standards, because they often form the basis for regulation of operations in foreign States where
U.S. carriers operate and International Air Transport Association Operational Safety Audit standards
often incorporate ICAO standards. It was pointed out that the ARC’s recommendations need not
rigidly follow the ICAQ standards, as long as the standards ultimately adopted by the FAA meet or
exceed the ICAO standards.

Finally, the question was raised of whether the ICAO SARPs provide for FRMSs. Apparently, they do
not currently address FRMSs, but a working group is currently addressing this issue.

CAP 371

The ARC next reviewed the United Kingdom Civil Aviation Authority’s Civil Aviation Publication 371
(CAP 371). It was pointed out that CAP 371 was promulgated over 30 years ago, and that improved
understanding of fatigue and rest may have made some of its provisions outdated. It was noted that
some key questions to keep in mind when examining existing standards are how overnight

(“backside of the clock”) flying and pairings/trips spanning multiple time zones are addressed.

Key points of CAP 371 discussed are as follows:
e Definitions
o0 Acclimatized
o Early start duty/late finish duty/night duty
o Split duty
o FDP
e Calculation of FDP
o Derived from tables, based on—
= Acclimatization
= Local time at start

= Number of legs
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0 May be extended by—
= Inflight relief
= Split duty
= Captain’s discretion
e Cumulative Duty Hours — Maximum hours set for various periods
O 7 consecutive days
0 14 consecutive days
0 28 consecutive days

The ARC discussed the CAP 371 provisions regarding inflight rest. It was noted that CAP 371
provides for two types of crew rest facilities: bunks and seats. It was noted that there currently is a
wide variety of inflight crew rest facilities on aircrafts, and that the ARC’s recommendations may have
to take into account the rest facilities available to a greater extent.

The ARC discussed the CAP 371 provisions regarding extension of duty at the captain’s discretion to
extend an FDP or reduce a rest period. As under the ICAO SARPs, there are limitations on the extent
of such extensions or reductions. The question was raised of whether an operator might potentially
violate the spirit of duty time limitations and rest requirements by scheduling a pairing that would
likely force the crew to agree to extend their flight duty period. It was also stated that if a pattern of
such scheduling became apparent, the FAA would not permit it to continue.

EU OPS Subpart Q

The ARC also reviewed the provisions of Annex 111, Subpart Q to the Commission of the European
Communities Regulation No. 3922/91, as amended (EU OPS Subpart Q). It was noted that many of the
definitions and some of the structure of Subpart Q are similar to those of the ICAO SARPs and

CAP 371, although Subpart Q’s provisions are generally less restrictive than those of CAP 371. It was
pointed out that they do not include limitations on overnight flying that are desirable. It was also noted
that Subpart Q contains a specific requirement for crewmembers to make optimum use of rest
opportunities and facilities made available to them, and that there is a need to instill in flight
crewmembers such a responsibility.
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Miscellaneous Issues

During the ARC’s discussion of international standards, brief notes were made on several issues not
directly related to the international standards, as follows:

e Single Pilot Operations. It was pointed out that there are some single pilot air carrier
operations in existence, and that the ARC’s recommendations should contemplate such
operators, and should not be structured so as to preclude such operations.

e Conventional vs. Augmented Crew Operations. The ARC briefly discussed the relative
merits and safety of operations conducted with augmented crew and inflight rest, as compared
to conventionally scheduled operations.

e Cabin Crew. The question was raised of how cabin crew duty time limitations and rest
requirements would be addressed. The FAA stated that a decision on this issue has not been
reached, but this ARC is only addressing requirements for pilots.

e Controlled Rest. The ARC discussed the concept of controlled rest, or cockpit napping, in
which crewmembers, by arrangement, partake in inflight rest in the cockpit while other
crewmembers continue to monitor the status of the flight. Controlled rest is used as a
performance enhancing measure, and not to extend duty time. This concept is not currently
sanctioned by the FAA, but is sanctioned by some foreign civil aviation authorities.

Philosophy Discussion Points
ARC Co-Chair Jim Mangie presented some parameters for the ARC’s recommendations:

e Science-based
e Data Driven
e Operationally Oriented (Experience Counts!)

Regarding administrative procedure for the rule, the FAA stated that the rule has to be cost-justified,
which is not necessarily equivalent to showing a benefit greater than cost. Also, regarding operational
characteristics, the FAA noted the nature of respective operations should be taken into account.

Scientific Opinion

In the course of its discussion of international standards, the ARC also discussed the state of scientific
opinion on fatigue, rest, and duty time limitations. It was noted that there is a wide variance among
experts on what operations are considered safe. It was stated that fatigue theory, while scientifically
based, is subject to interpretation, and is, in part, art rather than science. Finally, it was recognized that
the onset and effects of fatigue will vary significantly among individual pilots, and it is not possible to
create a single regulatory structure that will ensure a rested and alert crew in all circumstances. It was
suggested that the goal should be to ensure that crewmembers are rested and alert in as high a
percentage of operations as possible.
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Concept Discussion

The discussion moved to a concept familiarization session. It was proposed that there be three key
concept areas discussed: sleep, rest, and circadian rhythms/overnight flying. It was suggested that
perhaps FRMS should be a fourth pillar, but the consensus was that FRMS would be an overarching
concept that would encompass the three pillars.

It was also suggested that the ARC formulate a comprehensive list of questions to be posed to scientific
experts expected to attend meetings the following week. It was pointed out, however, that scientific
experts were likely to attend on more than one occasion, so it was not necessary to immediately
identify all issues on which the ARC will seek consultation.

Mr. Wykoff acted as a moderator and sought the ARC members’ opinions on core concepts of fatigue
management. It should be noted that the concepts presented are opinions offered for discussion, and
are not to be taken as the consensus or finding of the ARC.

Rest

The ARC began with a discussion of rest. It was debated what constitutes the minimum rest
opportunity a crew should be afforded. Several factors were cited as impacting rest. The quality of the
rest, including the comfort of crew accommaodations, the lack of interruptions, and the distance from
the airport to the rest facility, affects the value of rest time.

It was suggested that the length of rest time should be proportionate to the length of the duty periods
preceding and following it. It was pointed out, however, that there is some scientific opinion to the
effect that length of rest needed is not dependent on the length of the preceding duty period.

It was also pointed out that the timing of the duty day preceding a rest period may also impact how
much rest is needed. Although crews are required to report adequately rested, it may not be reasonable
to expect a crew reporting at 1800 local to be as rested and alert as a crew reporting at 0800 local.

It was suggested that the ARC break down rest into defined components. A proposed scheme was as
follows: Time free from duty is the time from the end of a flight duty period, until the crew reports for
duty at the beginning of the next period. Travel to and from the crew rest facility is included in time
free from duty. Time free from duty also includes time for meals, hygiene, and exercise, which has
value as fatigue mitigation technique. Within time free from duty is rest time. Rest is not equivalent to
sleep, but also includes time to “wind down” and wake up following sleep. Within rest time is
opportunity for sleep. Sleep opportunity should be 8 hours at a minimum, but is impacted by other
factors. Sleep opportunity during normal waking hours (for example, beginning at 1200 local) is not
equal to sleep opportunity during normal sleeping hours (for example, beginning at 2000 local).

The question was posed of how to determine how much rest is adequate. With wide variation between
individuals, no matter where the minimum is set, some pilots will not get adequate rest. (It was also
pointed out that there will always be some pilots who do not exercise responsibility to take full
advantage of the rest opportunity that is given to them.) If minimum rest is set too high, duty periods
will be shorter and pilots will have to fly more days per month to reach the same number of hours.
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Previous analysis has shown this to be relatively cost-neutral to operators. However, many pilots prefer
to minimize the days per month spent flying, and express that no matter what rest facilities are
provided, they get their best rest when at home between pairings/trips.

It was suggested that the amount of rest should be evaluated for different operating regimes

(for example, scheduled vs. on demand or short haul vs. long haul). It was pointed out that this is
essentially what an FRMS does. It was also noted that FRMSs will take some time to implement,
including time necessary for contract revisions. The FAA will also have to develop a methodology for
approval of FRMSs.

Proposals were solicited on how to determine the minimum time required for rest. One proposal was to
set a standard rest period and identify exceptions that would permit reductions to it.

A contrary proposal was to set an absolute minimum and identify factors requiring additional rest.
For example, assuming 8 hours of sleep is necessary, determine how much time is required to obtain
8 hours of sleep (given variations from circadian rhythms), and then add time for non-sleep rest,
estimated travel, meals, hygiene, and exercise to determine the minimum time free from duty.

One question raised in response was how to handle overnights, where the preferred crew
accommodations are a long distance from the airport.

A variation on this proposal was to set a “behind-the-door” time (that is, a minimum uninterrupted
sleep opportunity beginning when the crew checks into the crew accommodations) that would be
started on a real time basis when the crew actually arrives at the hotel. This would eliminate the need
for travel time estimates.

It was proposed that the minimum time free from duty, incorporating 8 hours of sleep opportunity and
all other components, should be 12 hours. This was met with some opposition. The question was
raised of whether a reduction in rest would be appropriate following the first day of a trip, where the
duty periods preceding and following the rest consisted of a single, short leg.

It was noted that current real world practice used time between duty periods of approximately

9 to 10 hours, and it was speculated that 12-hour minimum rest periods would not be acceptable to
operators. This elicited the response that the basis for the ARC’s formation is that the current practice
is not acceptable; addressing it will result either in a cost to operators, increased trip lengths for pilots,
or both. A proposal was made to set 10 hours as the minimum rest period. There was a relatively even
split in support for 10- and 12-hour minimum rest periods, respectively.

A suggestion was made to model the scheduling impact of building in 10- and 12-hour minimum rest
periods. It was also suggested that modifications to routings might permit longer rest periods.
However, it was pointed out that small increases in the length of time aircraft were left dormant at
outstations have significant economic impacts. Increased rest periods in these circumstances would
likely require deadheading or 30-hour overnights for crews.

It was pointed out that the current system relies on an assumption that everything will work perfectly,
and when this doesn’t occur, sleep time is reduced. It was submitted that such reduced rest can be
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tolerated in isolation, but repeated occurrences take a toll. It was proposed that, following any reduced
rest, duty should be severely restricted to mitigate the effects of the reduced rest. It was pointed out
that, under the current system, even where crews are guaranteed compensatory rest during a rest period
following one in which rest is reduced, they must often fly a full duty day in the interim.

It was pointed out that an FRMS would address many of the issues raised. The question was posed of
whether standards should be different, depending on whether an FRMS is implemented. For example,
set a minimum rest time without an FRMS, but permit adjustment below it if an FRMS is implemented.
It was cautioned that while FRMSs are valuable tools, they are unlikely to be robust enough to analyze
every day of every trip, and thus will not hold all the answers for addressing fatigue.

An alternative proposal was to set a minimum rest time that could never be deviated below, as well as a
higher standard rest time that could be adjusted downward or upward using an FRMS. A variation on
this proposal would permit the minimum time to be reduced to a lower level under unforeseen
circumstances. This resulted in a lengthy discussion on irregular operations.

It was argued that irregular operations provisions are overused by operators to permit extended duty
and reduced rest. It was speculated that some operators use irregular operations as a prospective
scheduling tool, and a suggestion was made to track the use of irregular operations to determine if an
operator was making use of it too frequently. It was also suggested that operators’ schedules should
take into account prevailing conditions. For example, although thunderstorms on any given day cannot
be predicted when scheduling, the probability of thunderstorms in specific locales during specific times
of the year should be considered when scheduling.

It was suggested that use of irregular operations provisions would be reduced if crews were not
consistently scheduled close to minimum rest, but it was acknowledged that schedulers are under
pressure to make optimal use of aircraft and crews.

Consensus was sought as to whether 8 hours was the minimum sleep opportunity that should be
provided for, and whether it could be breached under other circumstances, including an emergency
situation. The general consensus was that 8 hours was an appropriate minimum, which can be subject
to input from scientific experts. As to whether the 8-hour minimum could ever be reduced, it was
suggested that reduction below 8 hours be permitted under abnormal circumstances, with the provision
that the crew would be relieved during the next duty period upon returning the aircraft to a crew base,
and subject to restricted duty time during that duty period.

The question was raised of the timing of reduced rest within a trip. It was pointed out that, for
example, abnormal circumstances could call for reduced rest on the fifth day of a trip, when cumulative
fatigue has already begun to impact the crew. It was pointed out that the objective of reduced duty is to
mitigate transient fatigue in such a way that it does not contribute to cumulative fatigue. It was also
suggested that mitigation of reduced rest should also take into account the extended duty encountered
during the previous duty period. It was noted that scientific experts expected to attend the ARC’s
meetings during the week of July 21, 2009, will further discuss minimum rest hours in relation to
human performance and any associated risk with the ARC members.

10
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Duty

The discussion then moved to a conversation on duty concepts. The first question raised was how to
determine maximum duty times. It was generally agreed that the maximum FDP should be dependent
on what time of day a crew is required to report. This raised questions regarding where and when a
crew reports. For example: Does a crewmember report at his or her domicile or at the location where
the aircraft is? or What impact do significant time zone differences have? The question was also raised
of whether or not to address cases where pilots live in a different time zone than their domicile. It was
suggested that it falls within a pilot’s personal responsibility to report adequately rested, but to
recognize that many factors may impact rest and alertness. It was also pointed out that operator
cultures should not inhibit pilots from calling fatigue. One ARC member expressed the opinion that
industry had done a poor job training and educating pilots on fatigue.

It was suggested that the Basic Crew Duty table from CAP 371 be used as a starting point for
determining maximum FDPs, with the understanding that duty times would be impacted by factors
such as augmented crew operations, irregular operations, number of legs, and acclimatization or lack
thereof. It was further suggested that the ARC combine operational experience and merge it with the
applicable science when developing the FDP regulations.

There was a discussion regarding the difficulties encountered in acclimatization on trips where
significant time zone shifts are encountered, or that involve shifts in more than one direction in the
same trip. The possibility was raised of using a formula rather than a table to arrive at maximum FDPs.

The meeting was recessed for the evening with instructions for ARC members to prepare to begin the
following day with proposed maximum FDPs for one-leg duty days and an acclimatized crew.

DAY 2—JuLy 16, 2009

ADMINISTRATIVE ITEMS

e Attendance by Alternates. Co-Chair Mr. Jim Mangie, ATA, acknowledged some ARC
members’ desire to bring colleagues to meetings as alternates or observers because they may
have unique expertise to share on certain subjects. ARC members may request that the alternate
be allowed to address an issue for the group. However, in general, members are reminded to
keep attendance of alternates to an essential level, particularly on days that space will be
limited. The meetings on Tuesday, July 21, 2009, and Tuesday July 28, 2009, will be in smaller
rooms, due to room scheduling issues. Additionally, there will be invited guests at the meeting
on July 21, 2009, further limiting space. ARC members are asked to carefully consider bringing
any alternates or observers on those days.

e Meeting Hours. It was proposed that the second meeting day of each week break earlier than
6:00 p.m. to permit attendees from out of town adequate travel time. To accommodate an
earlier meeting end, lunch breaks will be limited to 1 hour on those days.
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DiscussIoN

Flight Duty

Discussion on FDPs resumed from the previous day’s meeting with an examination of the basic, two
pilot, and acclimatized table in CAP 371. Under the table, the maximum FDP is determined by the
time of day that the crew reports for duty. It was assumed that the “local time of start” used in the table
is the local time at the pilot’s domicile. For example, a Los Angeles International Airport (LAX) based
pilot would use LAX time even when reporting in other time zones, unless he or she has been
acclimatized to another time zone. The definition of FDP was clarified as spanning from crew sign-in,
until the aircraft is parked at the end of the duty day.

The ARC also defined a duty period, separate from the FDP, which encompasses duties not included in
the flight duty period, such as post-flight checklists, debrief, and logbook write-ups. The question was
raised as to why such duties were not included in the flight duty period. The rationale was offered that
they did not require the same level of skill as that needed to operate the aircraft. However, it was
pointed out that tasks, such as logbook write-ups, can have safety implications for future operations.

It was noted that some carriers also use the concept of a release time, which is typically

15 to 30 minutes after the end of flight duty time, as defined in CAP 371. The question was also raised
of when rest time begins. It was suggested that travel time to crew accommodations is not rest time.
Questions were also raised of whether deadheading is included in duty time.

The point was made that the table contemplated by the ARC would prescribe a maximum scheduled
FDP, and the question was raised of how unforeseen circumstances necessitating a longer FDP should
be handled.

It was suggested that crews are currently pressured to extend duty if unforeseen circumstances cause
delays, although there was not agreement that this is a widespread problem. It was proposed that there
should be an absolute maximum FDP that cannot be exceeded except in case of emergency, and a
maximum scheduled FDP that can be exceeded under unforeseen circumstances. The absolute
maximum would be determined, based on scientific methodology, to be the maximum period during
which a crew could be reasonably expected to operate safely. The scheduled maximum would be a
shorter period, separated from the absolute maximum by a buffer.

This proposal met with general acceptance in principle, although there was continuing discussion
regarding how the absolute maximum duty period would be determined. There was some skepticism
whether a maximum safe duty period could be determined with accuracy by a scientific methodology.
A question was raised as to the source of the actual hour limits imposed by CAP 371. Another question
included whether the limits were based solely on scientific conclusions, or if they were the product of
collective bargaining. It was stated that the single-leg limits were based solely on scientific study, but
that the multiple-leg included some judgment based on operational experience.

This led to discussion over what the absolute maximum FDP should be for a single-leg duty period. It
was suggested that 13 hours be an absolute maximum, but there was some question of whether a pilot
operating in excess of 13 hours can conclusively be said to be impaired.
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It was argued that an FRMS is needed to determine the appropriate maximum duty time. It was also
argued that scientific opinion was needed before any decision could be made. One ARC member
referred to a scientific study that supported a conclusion that accident rates increase five-fold for FDPs
exceeding 13 hours. It was suggested that the opinion of multiple experts should be sought, because
reliance on a single study or viewpoint could lead to the wrong conclusion. It was also pointed out that
science will not necessarily provide clear answers, but can provide assistance in making decisions.

It was proposed that the crew’s experience and judgment also be a factor in determining maximum
FDP. It was suggested that an FRMS could take into account the operational experience level of the
crew, permitting longer FDPs for more experienced crews with better judgment. It was pointed out that
FRMSs have not been fully developed, and until a mature FRMS is available, regulations must
prescribe specific hour limits.

The question was raised of whether the buffer between the absolute maximum FDP and the maximum
scheduled FDP should be prescribed by regulation, or should be left to operators to determine.
Prescribing a buffer would reduce an operator’s ability to use operational judgment, but would also
prevent irresponsible operators from scheduling too close to the absolute maximum.

There was also discussion about how extensions of FDPs should be handled. There was discussion of
whether discretion to exceed the maximum scheduled duty time should be left solely to the crew.

(A related question was whether the captain would have sole discretion, or would require the agreement
of the entire crew to extend duty.) There was concern that crews would abuse this discretion, but there
was also concern that operators would pressure crews to make unsafe decisions.

It was noted that, assuming fatigue is an issue, a captain or crew should be able to decline to extend
duty without fear of punishment. Questions were raised of how to prevent abuse by crews when
fatigue is not present and how to prevent punitive action by operators when legitimate fatigue calls are
made. It was agreed that operator fatigue policies should be nonpunitive. [After review by the ARC
membership, whether agreement was reached on this point has been called into question.] There was
some discussion regarding whether a crewmember’s ability to call fatigue should be subject to specific
regulatory oversight. Generally, the ARC members felt that such regulation would be overly
restrictive, although a few members voiced that an FAA-enforced fatigue policy is necessary. It was
pointed out that if an operator chose to extend duty over the objection of a fatigued crew, the operator
could be subject to enforcement action. The ARC reached consensus that operators and crews would
share joint responsibility and discretion over whether to extend duty beyond the maximum scheduled
FDP, and that nonpunitive fatigue policies are essential. [After review by the ARC membership,
whether there was agreement that nonpunative policies are essential has been called into question.]

There was also a question of whether duty time extensions should be regulated. It was suggested that
operators should be required to adjust a pairing, if crews flying it exceeded the maximum scheduled
FDP on a predetermined percentage of trips.

The discussion returned to a specific definition of FDP. The definition in CAP 371 was discussed, as
was the ICAO definition. There was some question as to when, specifically, an FDP ends. A definition
that would end the period when the aircraft engines are shut down was proposed, but it was pointed out
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that at times, for a variety of reasons, the crew does not shut down the aircraft engines at the
termination of a flight. The ARC reached consensus that an FDP is defined to be the period from when
the crew reports for duty to the block in time at the end of the last segment. [After review by the ARC
membership, whether consensus was reached has been called into question.] It was noted that careful
attention will have to be paid to the ending point when formulating the ARC’s recommended regulatory
text to address anomalous circumstances.

The ARC also revisited the concept of a “duty period” separate from the FDP. The ARC reached
consensus that there should be a maximum duty period and that the scientific experts could help the
members determine the appropriate limits. Questions arose of what activities should be considered part
of a duty period. For example, it was also pointed out that pilots working for some smaller operators
may be required to be at the airport well before departure to clean, load, or deice aircraft. Some
operators take the position that, regardless of when a pilot arrives to perform these tasks, duty does not
begin until 1 hour before departure.

Additionally, with increased use of electronic flight bags, pilots may begin preparations for a flight
before reporting in at the airport. The question arose of when duty begins if a pilot downloads and
reviews flight planning paperwork, before leaving the crew accommodations.

It was also proposed that where the operator’s scheduling calls for a deadhead flight follows an active
FDP it should part of the duty period. The rationale submitted was that deadhead legs, even though not
as demanding as flying legs, still take a toll, and crews must have a recovery period appropriate to the
length of the preceding duty before they can be adequately rested and alert for duty. This is particularly
important when long-range deadheads are taken into account.

The ARC also discussed various concerns related to training administered in close proximity to the
beginning or end of an FDP. The question arose of whether training is to be considered to constitute a
duty period or an FDP. It was argued that time in training cannot constitute rest, and that pilots must
have adequate rest following training before reporting for an FDP. It was also suggested that training
preceding actual flight operations be considered part of an FDP, while training following flight
operations be considered part of a duty period.

It was also questioned whether pilots must receive a full rest period prior to reporting for training. The
example was posed of a crew coming off of a long-range flight from Japan to the United States. The
crew would require a 48-hour rest period before undertaking a subsequent FDP, but it was questioned
whether that crew could request to attend training after only 24 hours of rest.

Long Range/Overnight Flying

Following the discussion of flight duty time and duty time limitations for a single-leg period with a
basic, acclimatized crew, the ARC began to discuss variations, such as long-range operations with
augmented crews and overnight operations. Theories were considered for how such operations would
be covered. It was pointed out that such operations can be fatiguing, especially if intermixed, and
almost always involve out of cycle sleep. It was pointed out that FRMSs will address these variables
better than prescriptive rules can, and that the regulations must prescribe rules for the short term while
creating an environment for FRMS in the long term.
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The ARC discussed the difference between flight hours limitations for domestic and flag operations
followed. There was general consensus that treating such operations differently is not necessary or
appropriate. [After review by the ARC membership, whether consensus was reached has been called
into question.]

The ARC then moved to the issue of cumulative duty limitations and rest requirements across multiple
FDPs. The question was raised of whether longer term hour limitations (such as weekly and monthly
limitations) are necessary if individual FDPs are properly limited.

It was argued that cumulative limits are impacted during the day an FDP falls, with overnight flying,
mixed day flying, and night flying having a greater impact on cumulative fatigue. It was pointed out
that daytime sleep is less restorative than nighttime sleep. A suggestion was made to always use the

same time zone for start time. This issue is further clarified in later ARC discussions.

Cumulative Limitations

A question was raised of whether cumulative time limitations should be changed from flight hour
limitations to flight duty time limitations within various periods (day, week, month, and year). There
was support for the view that flight duty time more accurately gauges impact on a crew’s rest level than
flight hours. It was pointed out that other factors, such as the number of legs and the degree of time
zone shift, also play a role, although the strength of the underlying scientific support for this
proposition was questioned.

With respect to daily and weekly limits, questions were posed of whether calendar days and weeks
should be used, or if a rolling 24- or 168-consecutive-hour period should be used. There was a
consensus to use rolling consecutive periods where you always look back.

The question arose of what rest period should be required within the rolling 168-hour period. The
question was also raised of whether a sufficiently long time off could operate as a “reset,” permitting a
fresh start on the rolling 168-hour duty limitations. It was suggested that any such “reset” should only
be permitted at a pilot’s home base. The question arose of whether this was a safety issue for which
regulation would be appropriate, or a lifestyle issue outside the FAA’s purview.

NEXT MEETING

The ARC closed the meeting by setting forth a number of issues for consideration at the next meeting
on July 21, 2009, as follows:

e How will augmented crew accommodations be accommodated under a FDP based scheme?
Factors to be considered include:

o The artificial 8 and 12 flight hours before augmentation used currently.
0 How far can duty time be expanded based on quality of rest facility (seat vs. bunk)?

0 Should flight time continue to be a limiting factor?
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How reserve duty will be accounted for under an FDP scheme.

Further review and discussion with flight and duty time limitations under CAP 371, EU OPS
Subpart Q, and ICAO Annex 6.
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BACKGROUND

The aviation rulemaking committee (ARC) was chartered to develop recommendations for rulemaking
on flight time limitations, duty period limits, and rest requirements for pilots in operations under

parts 121 and 135 of Title 14, Code of Federal Regulations. Recently, the ARC held meetings on

July 7, 15, and 16, 2009.

PURPOSE OF THIS MEETING

This meeting was held to continue discussing substantive topics relating to the ARC’s mission.

DAy 1 — JuLy 21, 2009

Administrative ltems

Ms. Nancy Claussen, FAA AFS Air Transportation Division, introduced herself and noted that she is
the lead on the FAA’s internal rulemaking team for the pilot flight and duty time limitations and rest
requirements rulemaking project. In addition, Dr. Tom Nesthus, CAMI, introduced himself and briefly
described his involvement in flight and duty time research.

Mr. Mike Derrick, PAI, then briefed the ARC on the records of the ARC’s proceedings, which are being
maintained by PAI. PAI produces “quick notes” that are posted to the ARC SharePoint site within a
day of each meeting date, often during the evening of the same day as the meeting. These

“quick notes” contain brief summaries of the topics discussed during the meeting, as well as any

action items assigned.

PAI also produces a more detailed record of meeting (ROM) that describes the topics discussed during
the meeting in greater detail than the “quick notes.” The ROM includes the various positions submitted
when discussing or debating an issue, as well as any consensus reached by the ARC. The ROM also
contains any action items assigned during the meeting. The co-chairs asked ARC members to point out
any errors that they might find in these notes for correction.

Discussion

Review of International Standards

The ARC began the meeting with a discussion regarding two international standards that had been
reviewed at the previous meeting: Amendment No. 33 to the International Standards and
Recommended Practices, Annex 6 to the Convention on International Civil Aviation, Part I,
International Commercial Air Transport—Aeroplanes (ICAO SARPs), and the United Kingdom Civil
Aviation Authority’s Civil Aviation Publication 371 (CAP 371).
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It was noted that the ICAO standards could be adopted by the ARC for its recommendations, if the
ARC members deem them suitable. The question was raised of whether the ARC’s recommended
definitions would have to be synchronized with the definitions in the ICAO SARPs.

Ms. Rebecca MacPherson, FAA Assistant Chief Counsel for Regulations (AGC-200), stated that newly
created definitions would have to be harmonized with the ICAO standard, but definitions already in

14 CFR could be used without harmonization.

One ARC member stated that, following the ARC’s discussion at the previous meeting, he had
assembled some scenarios using his carrier’s scheduling vendor. Using a minimum 10-hour rest period
between duty periods and the flight duty period limits in CAP 371, the number of required long
overnights increased dramatically. He also noted that CAP 371’s provisions allowed for construction of
several pairings that violated his carrier’s pilot contract, particularly those involving overnight flying.

Cumulative Limitations and Flight Time Versus Duty Time

The ARC continued its discussion of cumulative limitations from the previous meeting. The concept of
limitations, based on a rolling 168-hour period, was reintroduced. It was suggested that the proposed
168-hour window was a better measure of fatigue than the existing rules, which call for 24 hours free
from duty every 7 calendar days. It was noted that scientific experts expected to address the ARC the
following day would speak to the ARC’s proposals on this subject.

The issue was raised that certain aspects of the ARC’s discussion, particularly the debate over whether
restorative rest must be at a pilot’s domicile, potentially touched on quality of life issues, rather than
safety issues. It was made clear that there must be a safety nexus with a proposed provision if it is to
be adopted by the FAA. It was noted that the scientific experts would be asked about the value of rest
at home as compared with rest away from home.

There was a discussion of the difference between flight or block time and duty time. It was pointed out
that a pilot flying pairings involving long, single-leg flight duty periods (FDPs) could fully comply
with the limitations of CAP 371 and still exceed existing flight hour limitations. It was urged that flight
or block hour restrictions are necessary and should be retained, in addition to setting FDP limits. It was
suggested, however, that duty time limits were intended to replace flight time limits as more accurate
measures of fatigue. This led to discussion of whether fatigue is induced by flight hours, duty time, or
both, and whether flight time is more physically taxing than duty time.

There was a discussion on various hypothetical pairings, which included their fatigue impact and their
compliance with CAP 371 FDP limits. It was pointed out that scientific studies have focused on

flight duty time, but have not addressed non-flight duty time. It was suggested that scenarios where
crews fly a single leg to an outstation and then have several hours of downtime before their next flight
(sit arounds) contribute significantly to fatigue. It was also pointed out that the difficulty level of the
flying experienced also impacts fatigue. For example, a duty time period involving multiple legs where
inclement weather requires repeated category Il approaches and/or encounters with icing conditions is
much more fatiguing than one involving a single, long leg under fair weather conditions. It was
suggested that the limits proposed by the ARC should be considered to be bare minimums, and that the
particular circumstances under which a pairing is flown (such as flying multiple legs in a turboprop
versus flying a single leg in a large commercial jet) could warrant more stringent limitations.
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The question arose of whether yearly hour limits on flight time serve a useful purpose. It was pointed
out that there should be some annual flight hour restriction, because a pilot could fully observe the
FDP restrictions and still fly as many as 1,750 flight hours in a year.

It was pointed out that the National Transportation Safety Board (NTSB) has included a combination of
duty time and flight time limitations in its safety recommendations. It was pointed out, however, that
where the NTSB has identified fatigue as a accident factor, duty time, not flight time, was the operative
issue. It was also noted that the ICAO standards contain flight time limitations. Therefore, removing
flight time limitations from 14 CFR would require the filing of a difference from ICAO standards. The
FAA also noted that, from a legal standpoint, reducing any safety standard requires a justification. The
fact that there is an absence of scientific data supporting the existing standard is not sufficient
justification to remove it. Scientific opinion that removing flight hour limits would not impact safety
would be required. The ARC would have to show that the combination of duty limits and rest
requirements in the new scheme provided an equivalent level of safety.

The ARC further discussed various issues connected with the retention of flight hour limitations in
conjunction with the imposition of an FDP limitation. It was pointed out that duty time limitations
address concerns over transient fatigue, while flight time limitations address cumulative fatigue issues.

The question was raised of whether longer term limits, such as weekly, monthly, or yearly limits, would
suffice, or whether there should be a daily limit that was within the FDP limit. It was pointed out that a
rule including dual limits would be complicated and difficult to apply.

It was noted that under the existing flight time limitations, pilots are capable of reaching their monthly
flight time limits within 2 weeks. It was speculated that if, for example, the daily flight time limit was
eliminated, and instead a rolling 168-hour FDP limitation was implemented, that pilots could still time
out quickly. It was noted in response that a proposal for a reset rest period could address this problem,
although it would permit pilots to fly up to 5 or 6 consecutive days if the duty hour limitation is

not met.

It was cautioned that implementation of limits that are too restrictive could result in pilots flying many
more days out of each month. The concept of a 336- or 672-hour (14 or 28 days, respectively) rolling
period, instead of a 168-hour (7-day) one, was proposed. It was pointed out that some operators have
long-haul pairings as long as 19 days, which would be impacted by 7- or 14-day limitations. The ARC
agreed that a 672-hour/28-day rolling lookback period would be adequate to address cumulative
fatigue. It was suggested that with these lookback mechanisms in place a yearly flight time limit is not
necessary to address cumulative fatigue.

It was also suggested that guaranteed time off provisions, such as those contained in CAP 371
paragraph 20.2, would protect pilots from overly demanding schedules. It was argued, however, that if
duty time limitations were carefully crafted, detailed time off provisions would not be necessary.
Further, there was concern that guaranteed time off provisions would result in crews having long
layovers away from home. The question was raised of whether the time off provisions of

paragraph 20.2 are excessive.
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It was suggested that, regardless of the number of hours prescribed, the concepts in CAP 371 (absolute
flight hour limits, guaranteed days off, FDP limits based on time of report and number of legs, and
cumulative duty hour limits), are all necessary. The ARC reached consensus that some combination of
these limitations is necessary, although it was urged that modeling be done based on carriers’
scheduling restrictions to determine whether a proposed scheme would be workable, particularly for
regional and short-haul operators.

Reserve Duty

The ARC discussed the topic of reserve duty and its relationship with fatigue. The ARC was cautioned
that many of the issues with reserve duty are industrial in nature, and not safety-based. Various
definitions of reserve were discussed. The following definition was proposed “A pilot that does not
have a regular flying schedule and is available for flight when contacted by the company. That pilot
has no telephone or reporting responsibility to the company.” In addition, the different types of

reserve duty were established. Reserve duty can be classified as long-call, short-call, or airport/hotel.
There is significant variation between different operators as to the rules and limitations that apply to
reserve pilots, but there are some relatively consistent conditions. It was proposed that the ARC define
a reserve duty period. It was also noted that the reserve duty provisions of CAP 371 are not suitable for
operations by U.S. carriers.

Long-call reserve pilots are given relatively substantial advance notice of when they are to fly. This
notice may be from 9 to over 24 hours. It was suggested that, in terms of FDP determination,
long-call reserve pilots can be treated the same as pilots holding lines, because they receive adequate
opportunity for rest before being required to report for duty. It was pointed out, however, that
depending on the timing of notice and the report time in relation to circadian rhythms, pilots may not
be able to obtain a full 8 hours of sleep, despite the opportunity to do so. It was noted that the lack of
predictability of when they will be required to report for duty makes it difficult for pilots to plan ahead
in their sleep rest cycles. The question was raised of whether, for this reason, start of duty times should
have a greater impact on maximum FDP for reserve pilots than they do for pilots holding lines. It was
also questioned whether a minimum time from notification of the trip to report time, that is dependent
on the time of day, should be implemented. It was proposed that the ARC define short-call and
long-call reserve in its draft document.

The question arose of whether long-call reserve encourages pilots to commute, rather than live near
their domicile. It was noted that this is a politically sensitive issue, but it was pointed out that safety is
potentially impacted if a commuting pilot arrives not fully rested. The question was raised as to
whether there could be mandated rest between call in and report time. However, it was argued that,
logically, pilots flying a line should also be on mandated rest when free from duty before starting a
pairing.

The question was raised of how long a pilot could be on long-call reserve. It was also noted that at
some carriers, pilots called off reserve may be required to fly 15- or 17-day pairings.
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Short-call reserve pilots are generally given less time in which they must report for duty. It was stated
that report times are typically 2 to 3 hours from call times. Airport/hotel reserve pilots are

short-call reserve pilots who are assigned reserve duty away from their domicile, and remain on call at
crew accommodations at another location. It was pointed out that a great number of variables may
impact the maximum FDP for a short-call or airport/hotel reserve pilot. Factors raised included the
following:

e Timing of on-call period within circadian day. It was suggested that when an on-call period
starts in relation to standard circadian rhythms, alertness and state of rest can be affected.
Generally, short-call on-call periods may be classified as very early morning, daytime, or night.
It was suggested that daytime reserve pilots can be presumed to be well rested and alert at the
start of their reserve period. For the other classifications, although pilots are expected to be
adequately rested at the start of their reserve period, circadian factors may make pilots less alert
and rested than a daytime reserve pilot. It was suggested that pilots called to report during
overnight hours should have a reduced maximum FDP, regardless of other factors.

e Length of on-call period. It was noted that there is variance in the length of on-call periods for
short-call reserve pilots. At some carriers, on-call periods were relatively short, lasting only a
few hours, while at other carriers, pilots could be on call for 12 hours or more. It was discussed
that some operators require reserve pilots to be on call 24 hours a day when they are on
reserve duty.

e Timing of call and report time in relation to on-call period and length of duty day. It was
pointed out that during an on-call period, the time the pilot is called and the time the pilot is
expected to report may affect the pilot’s alertness and rested state. A hypothetical case was
stated where a pilot was scheduled with an on-call period running from 8:00 a.m. to 2:00 p.m.
The question was raised of whether the pilot could be reasonably expected to fly for a full FDP
if he or she was called close to the end of the on-call period.

e Recent on-call history. It was noted that pilots with on-call schedules often change from day
to night, or vice-versa, within a short period of time. Such changes, especially if given with
short notice, can result in pilots failing to obtain adequate rest before their on-call periods. It
was suggested that restrictions or prohibitions be placed on such changes.

e Embedded partial rest. It was pointed out that pilots on short-call reserve might be able to get
some restorative sleep during their on-call period, particularly if the period falls completely or
partly during normal circadian night. The question was raised as to the value of such rest
during the on-call period. It was agreed that this question would be posed to scientific experts
scheduled to address the ARC.

Ultimately, the concern raised by consideration of all of the above factors was that pilots would be on
flight duty after being awake for extended periods of time. It was suggested that there be a maximum
number of hours that a reserve pilot can be expected to be awake. For example, if a pilot is on call
beginning at 8:00 a.m., any FDP to which he or she is assigned should be scheduled to end no later than
a certain time, such as 2:00 a.m. the following day. It was also suggested that short-call reserve pilots
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begin their duty period when called, as opposed to when they report. Others suggested that all time on
reserve should count as duty time. It was argued, however, that whether reserve time counts as

duty time should be a function of certain factors, such as the time of day and whether the pilot has an
opportunity for embedded partial rest.

It was suggested that reserve duty be classified as such, and be separate from flight duty or the duty
day. It was also suggested that time when a pilot is not on duty or on reserve should be classified as
free from duty. It was noted that the ICAO standards call this time “a break in duty.”

Certain questions were also raised regarding the impact of deadhead flights before reserve duty, or at
the beginning of a reserve assignment. There was general agreement that deadhead flights are to be
considered duty time. The issue of how operational delays affect reserve duty was also discussed.
Finally, there was discussion of how augmented reserve crews might be used to mitigate fatigue and
rest issues related to reserve duty. It was noted that the type of rest facilities need to be addressed in the
rule or in advisory material.

DAY 2 — JuLy 22, 2009

ADMINISTRATIVE ITEMS

Co-chair Jim Mangie, ATA, reminded the ARC of the importance of reviewing the notes from the
previous meetings and to bring any discrepancies to the attention of the co-chairs to keep an accurate
record of the group’s work on an accelerated timeline.

DISCUSSION

Presentations by Scientific Experts

Drs. Greg Belenky, Washington State University, Steven Hursh, John Hopkins University School of
Medicine, and Pete Demitry, 4d Enterprises, LLC, were introduced to the ARC. Drs. Belenky, Hursh,
and Demitry are experts in the field of sleep, fatigue, and human performance. Drs. Belenky and Hursh
made presentations to the ARC on studies relevant to the ARC’s tasking. Dr. Demitry did not present
to the ARC, but provided commentary related to the application of the science in the operational
environment and responded to questions from the ARC.

Drs. Belenky’s and Hursh’s presentations can be found on the ARC SharePoint site in a folder titled
“Scientific Expert Presentations,” in the Background Documents library. The topics covered by each
presentation are listed below, but no attempt has been made to summarize the presentations here.
Selected comments of interest made by each scientist are noted below each presentation. It should be
noted that the ARC was cautioned against extracting a single finding from a study and applying it as a
broad, guiding rule.
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Presentation — Dr. Belenky

Operational environment and sleep

Sleep/wake cycle

Sleep deprivation/restriction

o0 Importance of sleep

o Effects of sleep deprivation

o Fatigue

o0 Sleep restriction and performance

Shift work

Regulation and prescriptive hours of service rules

Fatigue risk management systems

Comments

As you age, your ability to obtain sleep deteriorates.

Eight hours of sleep a night sustains performance indefinitely.

Scientists do not know how long it takes to recover from prolonged sleep restriction.
People differ in how they respond to sleep loss and resulting performance.

People are not good judges of how fatigued they are.

Five percent of the population is resistant to sleep loss.

Performance degrades at 36 hours with overt lapses in performance.

Napping increases total sleep time.

Caffeine should be used to stay awake only when needed so a tolerance to its effects is not
developed.

The fact that performance and sleep propensity follow the 24-hour circadian rhythm in body
temperature is something you cannot change.
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Following Dr. Belenky’s presentation, Dr. Demitry briefly addressed the ARC. He noted that a
tremendous amount of work has been done in the field of sleep and fatigue study since the 1980s, and
only now are the most important findings of that work being applied operationally.

Presentation — Dr. Hursh
e Fatigue
0 Symptoms/consequences
0 Major factors
0 Benefits of reduced fatigue
e Biomathematical modeling of fatigue and performance
0 SAFTE simulation model
0 Model results
e Fatigue factors in aviation
0 Work schedules and circadian patterns
0 Sleep opportunities
o0 Mitigating sleep debt
= Augmented sleep (naps)
= Controlled rest on flight deck
= Layover requirements
= Recovery sleep
o Cognitive fatigue and workload

0 Preventing fatigue — Fatigue risk management systems (FRMS)
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Comments
e There is no physiological marker for fatigue.

e The sleep reservoir is sensitive to quality of sleep. Sleep should not be fragmented with
interruptions. Temperature, noise, and turbulence modulate how beneficial the sleep is and how
performance is restored.

e There are lapses in attention with reduced sleep.

e People are not good at judging their own level of sleepiness.
e Total sleep is the key.

e In-flight naps with augmented crews are dramatically helpful.

e Prescriptive regulations help you eliminate cases of high fatigue but do not enhance
performance of those fully rested.

e Be careful what you wish for in drafting regulations. Look for downstream effects that would
offset your benefits.

After the presentations, Dr. Nesthus provided an overview of current studies underway. He noted that
CAMI is performing a study on ultra-long-range (ULR) flight operations that will not, unfortunately, be
ready before the ARC completes its tasking. CAMI is also engaged in a field study of flight attendant
fatigue. Dr. Nesthus noted that flight attendant work schedules are comparable to those flown by
pilots.

Drs. Demitry and Hursh cautioned the ARC on the limits of applying scientific conclusions to a
specific scenario. Dr. Demitry stated that modeling is valuable, but it is difficult to ascertain the
validity of a model when it is not corroborated by empirical data. Dr. Hursh also addressed the
limitations of models. He noted that the structure of a model may not accurately depict the real world.
Additionally, he noted that models make use of assumptions regarding how much sleep people get
under various circumstances. To the extent that these assumptions are incorrect, the models are not
accurate. Dr. Hursh noted, however, that ongoing studies using wrist-worn actigraphs may provide
better information on how much sleep people actually get. Finally, he noted that model-based studies
draw conclusions about the average person, and there is no way if knowing if a specific individual will
behave in accordance with the model’s predictions. Ultimately, a model is a good tool for assessing
comparative risk, but will not predict an accident with any accuracy.

Dr. Demitry echoed Dr. Hursh’s thoughts on the limitations of models. He stated that a model cannot
be used to derive a bright-line safety standard. He suggested that an ideal approach would be to
consider fatigue as one factor in a matrix of risk factors, incorporating all circumstances encountered
on a particular day.

10
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Questions and Answers

Following formal presentations, the ARC and the scientific experts engaged in an extensive
question-and-answer session. First, Drs. Belenky, Hursh, and Demitry addressed a list of questions that
the ARC members had prepared in advance. They then accepted additional questions from individual
ARC members.

Prepared Questions

What is the science behind the limitations contained in the ICAO SARPs (Annex 6)/CAP 371/

EU Subpart Q?

Dr. Demitry noted that Dr. Curtis Graeber is the authority most familiar with the basis for the

ICAO SARPs. He stated that they were based largely on subjective work using the Samn-Pirelli
subjective scale, which can result in skewed, biased, or otherwise inaccurate data. He also noted that
the ICAO SARPs do not include performance metrics or physiological metrics.

Dr. Hursh noted that the ICAO SARPs paved the way for the use of circadian rhythms in rulemaking.

Is there data that shows that a shift from a flight time limitations scheme to a duty time limitations
scheme is safer?

Dr. Hursh stated that researchers can only extrapolate from the physiology lessons they learn in the
laboratory. He stated that duty time, and not flight time, is what limits pilots” opportunity to sleep.
Dr. Demitry stated that science describes what you need to sleep, and recommended starting with the
necessary sleep time and build from that to where you want to be. Dr. Belenky noted that duty time
limitations are a stronger predictor of sleep and rest opportunities than flight time limitations.

How does fatigue vary among the different types of operations? Number of legs?

Dr. Demitry stated that there have been studies involving multiple-leg pairings. More legs are
fatiguing, although a one-leg difference may not make a discernible difference in fatigue. Itis
important to note that fatigue is dependent on factors such as the time of day, how demanding the
flying conditions encountered are, and when you are flying in your circadian rhythm. Dr. Hursh noted
that takeoffs and landings were taken into account with other factors in studies he had performed.

Discuss number of legs (Are seven legs worse than two, with a 4-hour sit between?).

Dr. Belenky stated that there has been no formal study comparing the scenarios posed, so there is
anecdotal data only. He stated that the adrenaline rush of takeoff and landing can wear you down, but
that some find downtime between flights exhausting.

Dr. Demitry referenced a New Zealand study that determined that fatigue levels vary for pilots flying a
seven-leg trip, depending on what other factors are present.

Drs. Hursh and Belenky pointed out that the 4-hour wait certainly extends the pilot’s duty period,
causing him or her to be awake for that much longer.

11
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Discuss ““backside of the clock flying” and flying across multiple time zones.

Dr. Hursh acknowledged that some operations inherently and unavoidably involve “backside of the
clock flying,” but stated that such flying is not necessarily unsafe. It does, however, require
mitigations, such as napping facilities and training for pilots on mitigations for sleep restriction. He
noted that pilots who do not regularly engage in “backside of the clock flying” are likely to have a
more difficult time in comparison to pilots who regularly fly during the late night/early morning hours.

Discuss acclimatized versus flying based on operational environment. (Continuous overnight flying
versus intermixed schedule.)

Dr. Belenky stated that a person 12 hours out of phase will gradually acclimatize to the new time zone.
He stated that full acclimatization to a 6-hour time shift requires 6 days, depending on the person in
question and the amount of light exposure. He stated that continuously working night shifts does not
acclimatize a person to working at night. A night shift worker will remain synched to normal daytime
activities with nocturnal sleep, and will revert to that schedule on days off. He stated that an
intermixed schedule is probably better than continuous overnight flying, because light cues assist
acclimatization.

Dr. Demitry stated that no one acclimatizes fully, but only get closer to the new time zone. Dr. Hursh
posed the hypothetical case of a pilot who flies from the east coast of the United States and to Asia, and
then continues to fly within the new time zone. He stated that the pilot may synchronize to Asia time,
experiencing acute sleep debt and then recovering. He noted that once this has occurred, it is necessary
to readapt to home time once you return.

Discuss more than three nights of all-night flying.

Dr. Belenky stated that repeated overnight flying will degrade performance. He stated that 3 days with
5 hours of sleep per night will systematically degrade performance over time. Dr. Hursh concurred,
noting that there is no magic number that will tell you what is safe and what is not. Repeated overnight
operations are a degrading factor that could be problematic.

Discuss extending duty by augmenting crews.

Dr. Belenky noted that augmented crews present a good opportunity for in-flight sleep, but it must be
taken advantage of. Augmented crews do no good if the entire crew is awake. Dr. Demitry noted that
the value of augmented crew operations depends on the sleep facility available. A quiet, flat bunk is the
most desirable. He observed that ICAO addresses rest facilities very eloquently in a common sense
way, with weighted levels based on facility. Dr. Belenky stated that sleep in flight has some restorative
value, and noted that the flatter you are able to lie, the more benefit, because sitting up increases blood
flow to the brain and causes emission of norephrenephrine, which is arousing.

Can the scientific data for very long range (VLR) apply to 10 hours of flying?

Dr. Demitry said that some VLR and ULR data could apply to shorter flights. He cautioned that such
operations could not be started when tired, and that the middle of the window of circadian low
(WOCL) was bad. Preflight and in-flight mitigations would be the same for both VLR and shorter
legs, but it would depend whether the sleep opportunities are the same. Dr. Hursh stated that in-flight
rest should be proportional to the length of the trip, and is typically 5 to 6 hours for ULR.

12
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What is the scientific data on traveling on long deadhead flights (14 hours) before conducting
international flights? Acclimatized to home base.

Dr. Hursh stated that deadheading before flying an international trip could be done if there is a
nighttime sleep opportunity on home base time. Dr. Demitry stated that mitigation strategies would be
necessary. Dr. Nesthus referenced a CAMI study of maintenance personnel traveling long distances,
and noted that anecdotally, it is a difficult situation. Dr. Hursh stated that acclimatization is not the
most significant factor, and sleep opportunity before flying is the most important.

Discuss rest (8 hours of uninterrupted sleep opportunity (does 4 hours + 4 hours not = 8 hours?)

Dr. Belenky noted that split sleep is an area of intensive work. All other factors being equal, if the total
amount of actual sleep is the same, split sleep is as valuable as continuous sleep. All sleep is, to some
extent, restorative, but the value of sleep is impacted by when in the circadian rhythm it falls. Dr.
Belenky stated that split sleep with 4 hours during a circadian night is better than 8 hours of continuous
sleep not during a circadian night. Dr. Hursh stressed that actual sleep is important, and noted that a
4-hour sleep opportunity may only net 2 hours of actual sleep. Dr. Demitry stated that it is less clear if
a split sleep involving a 2-hour segment and a 6-hour segment is equivalent to 8 hours of continuous
sleep.

Discuss sleep, rest, and circadian rhythms.
It was noted that this question has been covered in detail during the presentations.

Discuss sleep accommodations: bunk versus seat.

It was noted that this question had largely been covered already during the presentations. Dr. Demitry
stated that an in-flight bunk provides roughly 75 percent of the restorative sleep value of conventional
sleep facilities. He noted that lying flat on an aircraft is not as good as lying flat on a bed on the
ground. Dr. Hursh stated that his models value sleep on a bunk at approximately 66 to 80 percent of
normal sleep, and values sleep in a coach seat at approximately 50 percent of the value of normal sleep.

Discuss minimum rest hours and the affect on human performance. What are the risks?

Dr. Belenky stated that there is a decrease in performance as sleep is lost, but there is no bright line
where performance suddenly declines. Dr. Hursh stated that the decline is continuous. He stated that
the focus should be on the total time spent below some benchmark amount of rest to manage total risk.
Dr. Demitry stated that reduced rest will result in complacency, loss of concentration and
communicative skills, and a decreased ability to do calculations.

Dr. Hursh stated that crew resource management (CRM) is a good first approximation to a mitigation.
Fellow crewmembers should be cognizant of things such as slurred speech, droopy eyes, or requests to
repeat things, combined with looking at the length of time left in the duty period. He stated that
planning ahead is important; any decrease below 7 or 8 hours of rest will reduce performance. He
urged that rules be written to permit restorative rest opportunities to stop the accumulation of

sleep debt.
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Is there scientific data that supports going below minimum requirements?

The doctors agreed that there are too many factors such as time of day and weather, which have to be
considered to provide an answer. Dr. Hursh noted that it is possible to fly to the west coast of the
United States and then back east, and still sleep 8 hours at night if done at the right time of day.

Dr. Demitry pointed out that no anomalies can occur in that scenario.

What is the scientific data on reduced rest and duty the following day?

It was noted that mild sleep restriction reduces performance over time, depending on how much sleep
is reduced. Dr. Belenky urged the members to review the sleep dose/response study results in his
presentation.

Discuss the difference between being tired and being fatigued.

Dr. Demitry stated that a tired person can still perform, while a fatigued person will experience
demonstrably decreased performance. Dr. Hursh stated that a combination of effects, such as time of
day (landing in the WOCL) and workload, contribute to fatigue.

Discuss transient fatigue versus cumulative fatigue.

Dr. Demitry stated that there are three types of fatigue: transient, cumulative, and circadian. Transient
fatigue is acute fatigue. Dr. Hursh urged the ARC to be clear on definitions, because they are pivotal to
how scientists interpret data.

Discuss the cumulative effects of duty time.
Dr. Hursh stated that repeated infringement of duty time on opportunity to sleep is accumulated
sleep debt.

What are fatigue mitigation techniques? (Exercise? Cockpit napping?)

It was stated that the biggest mitigations were sleep and avoiding flying during the circadian low.
Cockpit napping was advocated. Dr. Nesthus stated that the Aerospace Medical Association is
developing a resolution to support cockpit napping, and that short bouts of sleep are helpful out of
proportion to the sleep exchange.

Dr. Demitry stated that exercise® as a mitigation has mixed reviews. He stated that bright lights are not
especially effective in affecting melatonin. Sleep is a consistently helpful mitigation, and caffeine is
effective at increasing performance in the short term.

Are there studies on performing activities that are not rest before reporting for flight duty?
Commuting?

Dr. Belenky stated that commuting is a controversial subject. He stated that the total wake time is at
issue. A commute abutting your duty day is time awake. Commuting separated from duty by sleep is
not an issue. Dr. Demitry stated that commuting must be examined on a case-by-case basis.

Dr. Nesthus stated that if there is no opportunity to recover, commuting is not good. Dr. Demitry
pointed out that the effects of commuting are highly variable. You can commute a long distance via
automobile in heavy traffic or via airplane. He noted that a mature FRMS would take into account

! The question on exercise as a fatigue mitigation strategy referred to exercising on a layover at a hotel. Dr. Demitry’s
response was regarding exercise as a fatigue mitigation technique aboard the aircraft.
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factors affecting the pilot’s alertness. He stated that ultimately, the amount of sleep is the answer. It
was also noted that in the Colgan accident, modeling predicted that the first officer would be more alert
than the captain with her commute from the west coast of the United States, and the captain had been
awake since early in the day.

What is the science on resynchronization issues? Twenty-day pairings with 24-hour layovers with

one, two, or three legs.

Dr. Belenky stated that resynchronization requires 1 day for each time zone you shift. The circadian
clock is sensitive to rapid changes in time zone. Dr. Demitry stated that there are many variables, but
long trips are a potential disaster requiring mitigation strategies. He stated that 24 or 48 hours of rest is
not adequate rest during such pairings. He pointed out that sometimes 18 hours or less of rest
opportunity is actually more restorative because of circadian issues.

Discuss studies that show an increase in accident rate past a given point (13 hours cited).

Dr. Belenky stated that an extension of the duty day leads to more accidents. However, you can have
accidents in the first 1 to 2 hours of duty. The models show that as the duty day is extended beyond
16 hours, you will see degradation in performance.

Discuss cumulative fatigue-rest in a hotel versus. rest at home.

Dr. Demitry stated that hotel rest is not as restful as home rest. Dr. Belenky pointed out that some
people tolerate a hotel environment better than others, and hotel rest could be the same as rest at home.
Dr. Demitry acknowledged that if the hotel is quiet and comfortable, and provides darkness with an
appropriate temperature during sleep, it should be okay.

Discuss performance level degrading with occasional sleep debt (that is, normal sleep, then one night
of less than normal sleep because of operational necessity).

Dr. Belenky stated that recovery sleep should be used to address sleep debt, but occasional restriction
of sleep is okay. He stated that in the first 24 hours of sleep loss, the primary component of
degradation is circadian, not time awake. Dr. Demitry stated that the scenario falls into the cumulative
bin of sleep debt.

Discuss: FRMS is at a very early stage and not a silver bullet. We cannot rely on it too heavily at this
point for solutions.

Dr. Belenky noted that two airlines have implemented FRMS: EasyJet and Air New Zealand. He
noted that EasyJet’s FRMS is complicated. He stated that Air New Zealand uses the Samn-Pirelli
fatigue scale and works to reduce high scores. He added that Air New Zealand has a collaborative
relationship with its regulator on the FRMS.

Dr. Demitry stated that mitigations need to be explored scientifically, and it is important to have a
feedback loop so that improvements can be recognized. He noted that methodology is important, and
industry appears be headed toward FRMS.

Dr. Belenky stated that a mature FRMS could be circadian aware, and account for individual
differences, perhaps even including actigraph data. An FRMS should manage supply of sleep as a
matter of safety, performance, and reduced risk.
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Ad Hoc Questions

Slingshot trips.

A question was posed regarding boomerang or slingshot trips, where position of travel around the globe
is changed. Dr. Hursh stated that having sleep opportunities during physiological night is the most
important mitigation, and arranging block times to permit that is key. He also suggested that an
applicable regulation should allow for flexibility and iterative adjustment.

Team performance metrics.

It was noted that studies have focused on individual performance metrics, and it was asked if

team performance has been studied. Dr. Hursh stated that the National Aeronautics and Space
Administration is doing research involving simulated missions at night, and has observed that
communication deteriorates in the middle of the night. Dr. Demitry stated that such an observation
could be implemented into training. Communication deterioration would be dependent on training and
crew discipline. Dr. Hursh stated that fatigue awareness training should be a key part of CRM. He also
suggested that route guides for positioning of sleep could be developed for augmented crews.

Split sleep.

A question was asked of how best to position split sleep. Dr. Demitry stated that the larger portion of
split sleep would ideally fall during the WOCL. Dr. Belenky reiterated that split sleep with a
component at night is better than consolidated sleep during the day. Dr. Hursh recommended
protecting some sleep to take place at night, and not to discourage taking naps. It was pointed out that
there is an overhead involved in getting to sleep, and that split sleep multiplies that overhead. Thus
split sleep with 4 hours at night and 4 hours during the day would, over time, result in a cumulative
sleep debt.

Number of flight segments.

It was asked if there is any data on the impact of number of flight segments. The scientific experts
stated little has been done to study the effects of adrenaline. Dr. Hursh noted that the number of
segments has some impact on pilots calling in fatigued, but quantitative data is not available to equate
sectors to sleep debt. As a result, jJudgment and common sense must be used.

The question was raised of whether the vibration of a turboprop compounds fatigue in comparison to a
turbofan. Dr. Hursh stated that there was likely little quantitative science addressing the question, and
common sense would have to be relied on. He stated that a mature FRMS would help identify sources
of fatigue through feedback loops.

Establishing duty limits.

The question was asked on how to write rules where the science is not clear. It was noted that the ARC
had looked at CAP 371, and the duty limits in column 1 of paragraph 20.2 appear reasonable. The
remaining limits are presented by number of sectors in a linear fashion, gradually reducing the duty
limits with a corresponding increase in the number of sectors. It was further asked if there is a problem
with a linear approach. Dr. Belenky noted that a statistically linear assumption may not be a bad
approach. He then asked what is the slope of the degradation.
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Dr. Hursh noted that flying four sectors is not much more than flying two sectors, but additional limits
would be needed for flying six and seven sectors. He recommended using ranges for the number of
sectors instead of a single column for each sector: 1to 3 or 6to 9. Dr. Hursh noted that you have to
consider how the limits in the table in combination with the other rules force you to perform operations
that are more fatiguing in order for the operator to make money. He cautioned the members to review
the limits as a whole and test the downstream consequences.

Continuous duty overnights.

A guestion was posed regarding standup overnight trips and what recovery is necessary following

them. Dr. Hursh responded that factors such as ground transportation and rest facility quality play into
the equation. Dr. Demitry stated that the rule has to address this practice to require sleep at the hotel. It
was noted that a schedule that allowed the pilot to get some sleep during the WOCL at an adequate rest
facility, and then obtain the remainder during the day, would be generally okay. However, it was
pointed out that irregular operations can sometimes eliminate the opportunity for sleep during the
WOCL. Dr. Hursh stated that standup overnights are economically driven, industrial issues that create
fatigue.

Maximum duty time.

The question was posed of what the maximum time on duty should be, in light of the sharp increase in
accidents as duty time increases. A 16-hour duty day was specifically referenced. Dr. Belenky pointed
out that time on duty is dependent on rest. If 8 hours of sleep in the WOCL is available, then 16 hours
is a possibility.

Sleep requirements.

A question was raised of whether the amount of sleep required is impacted by the time on task before
or after. Drs. Belenky and Hursh stated that 8 hours is sufficient to restore the average person, but
individuals are subject to variation. Dr. Hursh suggested that better data collection in the future could
offer a clearer answer. Dr. Belenky noted that 8 hours of sleep requires more than 8 hours in bed.

Maximum flight duty period.

A question was posed regarding setting a maximum FDP. The concept of setting an absolute maximum
and working backward to establish a buffer was discussed. It was noted that people are not very good
at evaluating their own fatigue level or predicting how it will progress. It was noted that science could
not provide a clear answer on how to structure the requirement. Drs. Belenky and Hursh stated that
occasional extensions of duty would likely be okay, but consecutive extensions would not be. They
suggested that if a duty period was extended once, subsequent extended duty periods should not be
allowed and recovery rest should be required. Dr. Hursh suggested that a maximum duty limit be set
and allowed to be exceeded with a frequency check.

Recovery test.

A question was raised of whether 24 hours of rest is adequate to recover from cumulative fatigue.

Dr. Hursh stated that it depended how the 24 hours is used, but the operative factor in recovery is sleep.
They noted that it is difficult to apply controlled studies to real-world operations, so it is not possible to
say with certainty what amount of time off is necessary. It was noted, however, that the amount of rest
required for a pilot flying a daytime schedule would likely be insufficient for a pilot flying overnight
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pairings, because of circadian issues. The question was raised of what additional factors must be
considered for pilots on long pairings with major time zone shifts. Dr. Hursh stated that 24 hours off
would be necessary to find the right sleep opportunity, and that two nights of sleep might be necessary
to recover from desynchronization. It was cautioned that 24 hours might be a poor choice if, for
example, a pilot slept for the first 8 hours and then was awake for 16 hours before reporting for duty.

Crew scheduling crossing multiple time zones.

A question was posed involving a hypothetical trip departing San Francisco International Airport (SFO)
at 10:30 p.m. and arriving at Washington Dulles International Airport (IAD) at 6:30 a.m., with a
12-hour layover and a return trip to SFO. The question was whether a west coast or east coast crew is
best positioned to fly the sequence. It was stated that it did not make much of a difference, but the west
coast crew was entering their WOCL at the time of landing, whereas the east coast crew would have
already passed through the WOCL before landing and actually be on an upswing, giving them a slight
advantage.

Excess rest.

The question was raised of whether there is such a thing as too much rest. Dr. Belenky stated that
studies have shown 8 hours to be optimal for most people. He stated it is not possible to get too much
sleep. If your sleep reservoir is full, you will not continue to sleep.

Reserve/stand by duty.

The question was raised of whether the unpredictability of reserve flying impacted ability to rest before
a trip, as compared with the predictability of a lineholder’s schedule. There was not clear agreement
between the scientific experts, but it was agreed that, depending on when a reserve pilot is called and
how much notice he or she is given, he or she may not have the opportunity to nap that a lineholder
would have. It was also noted that a reserve pilot might not nap if he or she thought a call was unlikely.
The question was raised of how a reserve pilot on short notice with a rolling window should best
prepare for the possibility of a call. Dr. Belenky suggested a normal night’s sleep and a late afternoon
nap during the afternoon minor WOCL.

International flying.

A hypothetical question was posed in which a pilot flies from somewhere in the Midwest to

Narita International Airport. The question was raised of whether duty time should be shorter because
the pilot is nonacclimatized. The consensus of the scientific experts was that it would depend whether
the pilot is given a sleep opportunity during the WOCL for his domicile time, and what the timing of
that sleep opportunity is. It was noted that, if, for example, the WOCL for the pilot’s domicile fell
during the beginning of a 24-hour layover, the pilot would be entering his or her WOCL when reporting
for duty the next day. Dr. Hursh suggested that in this case, a 36-hour rest period might be more
appropriate. Dr. Belenky stated that it is not difficult to shift the WOCL forward by staying up late and
sleeping in, as long as sleep beings in the WOCL. It was pointed out however that, depending on the
pilot’s pairing schedule, it may be desirable to stay on domicile time. Dr. Demitry stated that the best
practice will be dictated by what the pilot’s next duty day consists of. It was suggested that augmented
crews and in-flight sleep could mitigate many of the potential problems raised in this case.
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Consecutive night duty periods.

A question was raised of why, on a pairing with five consecutive night duty periods, the first night is
the most difficult. Dr. Hursh noted that modeling predicts otherwise, the acknowledged that the models
could be wrong. Drs. Belenky and Hursh stated that it could be because of the difficulty in changing
sleep patterns. They also suggested that the first night may only be perceived to be the worst because
the pilot adjusts to the impairment caused by the sleep restriction.

Commuting.

A guestion was posed regarding the impact of commuting on fatigue. It was noted that the issue is not
commuting, but whether the pilot has had adequate sleep (7 to 8 hours of sleep every 24 hours) and if
the duty period requires him or her to work through the WOCL.

Acclimatizing in Asia.

A question was raised of whether a pilot would acclimatize to a major time zone shift from the
United States to Asia if he or she flew within Asia for several days. Dr. Belenky responded that over
time, the pilot would gradually acclimatize because of light exposure. It was asked if this would be
impacted if the pilot’s schedule called for a mix of day and night flying. Dr. Hursh responded that it
would be difficult to predict the pilot’s exact circadian rhythm under such circumstances.

Next Meeting

Mr. Mangie stated that at the next meeting, the ARC will discuss the timeline of the work necessary to
meet its deadline of September 1, 2009, and stated that drafting work must begin. ARC members are
encouraged to familiarize themselves with the definitions and limits in CAP 371, ICAO Annex 6, and
European Union Regulations, Subpart Q documents and how they pertain to potential new regulations
for the United States The ARC should also be ready to begin populating the foundation of duty
limitations for a single-leg, two-person, and acclimatized crew.

Mr. Mangie reminded the ARC that the space for the meeting on Tuesday, July 28, 2009, will be
constrained, and asked the ARC members to consider very carefully before bringing additional
personnel, to avoid exceeding the capacity of the room.
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BACKGROUND

The aviation rulemaking committee (ARC) was chartered to develop recommendations for rulemaking
on flight time limitations, duty period limits, and rest requirements for pilots in operations under

parts 121 and 135 of Title 14, Code of Federal Regulations. Recently, the ARC held meetings on

July 7, 15, 16, 21, and 22, 2009.

The ARC discussed some issues on both days of this week’s meeting. For this reason, this record of
meeting is not divided into 2 days, but instead addresses the issues and topics discussed at the meeting.

PURPOSE OF THIS MEETING

This meeting was held to continue discussing substantive topics relating to the ARC’s mission.

ADMINISTRATIVE ITEMS

Co-chair Mr. Don Wykoff, ALPA, presented a timeline for the ARC’s achievement of its mission to
provide recommendations to the FAA by September 1, 2009. The timeline calls for the ARC to address
maximum duty periods and minimum rest, and begin to address reserve duty during the current week’s
meetings. It was noted that the ARC has limited time and will have to reach as much consensus as
possible without protracted discussion of each issue to be addressed.

A question was raised of what implementation timeframe the FAA expects once a regulation is
promulgated. It was stated that the implementation timeframe will likely be 2 years.

To accelerate its progress, it was proposed that beginning the week of August 9, 2009, the ARC meet

from 9:00 a.m. to 1:00 p.m. on Thursday, August 13, 2009, in addition to meeting Tuesday,
August, 11, 2009, and Wednesday, August 12, 2009.

DiscussionN

In previous meetings, the ARC developed baseline concepts and received briefings from
scientific experts in the field of sleep, fatigue, and human performance. In this meeting, the ARC
began deciding on actual standards to become part of its recommendations to the FAA.

Flight Duty Period (FDP) Limits

The ARC first addressed proposed crewmember FDP limits. The discussion focused on a chart in a
format similar to the tables contained in United Kingdom Civil Aviation Authority’s Civil Aviation
Publication 371 (CAP 371). It was noted that the limitations contained in CAP 371, and those of

annex |11, subpart Q to the Commission of the European Communities Regulation No. 3922/91, as
amended (EU OPS subpart Q), were the product of both scientific conclusions and negotiation, and that
both consideration of the scientific expert briefings and negotiation would be necessary to arrive at the
ARC’s recommended figures.
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The ARC began by discussing the maximum scheduled FDP under given conditions for a

two-man, acclimatized, unaugmented crew. The ARC co-chair presented the group with a FDP concept
based on time of day and sectors. The table presented was populated with numbers offered for
discussion purposes. Discussion resulted in a proposed table to determine maximum scheduled FDPs
based on report time and number of sectors (also known as flight segments or legs). The table is
preliminary in nature and is subject to additional changes in the future by the ARC. The current
version of the table has been posted on the ARC’s SharePoint site. During the course of the discussions
leading to the creation of the table, a number of issues were raised and discussed.

General Issues

Flight duty. In setting maximum scheduled FDPs, the ARC took into account the information it had
received from scientific experts on the relationships between fatigue, rest, time awake, time on task,
and circadian rhythms. It was noted that, in general, scientific conclusions are derived from models
that may or may not be accurate, and that operational experience should also be considered when
setting limits. In response, it was pointed out that a history of conducting operations a certain way does
not equate to validation of that approach because of the potential for conditioning.

It was noted that many of the maximum scheduled FDPs initially proposed were more conservative
than those contained in CAP 371. It was argued that CAP 371 is a 10-year-old document, and the basis
for its limits is in question. In response, it was noted that the limits currently in CAP 371 were revised
5 years ago, and scientific research in the intervening time warrants more conservative limits. It was
also noted that the proposed table prescribes maximum scheduled FDP, and suggested that the
maximum scheduled FDPs could be exceeded up to an absolute maximum FDP yet to be determined.
Opposition was expressed to any proposed maximum scheduled FDP that is lower than those contained
in CAP 371 or EU OPS subpart Q. Some operators did not support 9 hours of maximum scheduled
FDP. It was noted that 16-hour duty periods are normal operations for some cargo operators. It was
further noted that the reduction from 16 hours to 9 hours of duty is too drastic, and moreover would not
work for more than one flight segment. It was suggested that an 11-hour maximum schedule FDP
would work better than the 9 hours proposed for night operations.

It also was argued that the maximum scheduled FDPs proposed would be highly detrimental to
regional carriers, because they represent significant reductions from the duty periods currently
scheduled by those carriers. In response, it was noted that the proposed changes to flight duty time
limitations and rest requirements would very likely require operators to modify their operations.

It was observed that regulations cannot entirely eliminate fatigue, but can improve safety over current
levels. It was acknowledged that the ARC’s recommendations must still allow carriers to remain
competitive. It was speculated that overly restrictive limitations might allow unfair competition from
foreign carriers in the U.S. cargo market. In response, it was argued that the proposed limitations
would bring the United States in line with 90 percent of the rest of the world. It was suggested that the
regulations should not be geared toward the relatively small number of nations without robust oversight
of flight operations.
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It was also noted that there is little data on overnight and ultra-long range operations to validate the
proposed FDP limitations. A data collection program by three major carriers was cited as good
progress in acquiring data. Large cargo operators conducting a significant part of their operations on
the backside of the clock were urged to collect and share operating data with the FAA. This would help
to validate if pilots operating in these systems are indeed acclimated to this type of flying in some
fashion, or whether they are essentially coping with irregular sleep patterns.

It was noted that to be effective, changes to regulations must be coupled with a robust education
initiative. Pilots must be aware of the relationships between fatigue, rest, and duty time, and must
know how to plan their rest to best prepare for upcoming duty periods.

Fatigue risk management system (FRMS). The issue was raised of permitting deviation from the
prescribed limits in the proposed table by operators with a comprehensive or mature FRMS. It was
discussed whether the proposed regulation should simply provide for an FRMS, or if it should actually
prescribe an FRMS methodology, or at least a methodology for determining the extent of deviation to
be permitted based on a specific operator’s FRMS and other mitigations. It was noted that the end goal
of the regulator is to have a comprehensive regulation that will cover all operations and avoid a
patchwork of regulations, waivers, and advisory circulars. The FAA envisioned a centralized FAA
organization responsible for processing FRMS requests. It was suggested that the issues surrounding
FRMS might be better handled by a workgroup than by the entire ARC.

Possible timelines were discussed for development of FRMS from the perspective of both operators
and the FAA. Extended twin-engine overwater operations, the advanced qualification program, and
area navigation/required navigation performance were all given as examples of operators investing in
equipment and training to operate to a higher standard with definitive benefits, much as FRMS is
envisioned to bring relief on overly prescriptive duty time limits. It was also noted that along with the
regulation, education is needed to train pilots on FRMS core assumptions so that pilots can be properly
rested to carry out their duties safely.

It was proposed that, for some combinations of report times and segments, the maximum scheduled
FDP could potentially be higher if certain mitigations are present. When a limitation in the table
produced by the ARC is marked with an asterisk, operators may be permitted to increase the maximum
scheduled FDP by the implementation of specified mitigations.

The ARC discussed a mitigation based on the opportunity for sleep during the duty period. This would
apply to split duty/continuous duty overnight (CDO) pairings, in which a crew has a downtime of
several hours between flights within the same FDP. Factors affecting the level of mitigation were
identified to include the quality of the sleep facility (flat bed versus recliner, noise level, and
temperature), and the duration of sleep available. The question was raised of whether this mitigation
would be necessary to increase maximum scheduled FDP for a single-leg overnight pairing, because
the crew would be expected to arrive adequately rested. The point was also made that sleep
opportunities, to be valuable, must coincide with times in a pilot’s circadian cycle when he or she is
able to actually sleep. This could be problematic for non-overnight split duty scenarios, where the
sleep opportunity would fall during the day. It was noted that providing a sleep opportunity in a
sleep room is equivalent to the concept of crew augmentation in the air.
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The ARC also discussed a group of mitigations that can be described as a simplified FRMS. It is
anticipated that development and approval of a comprehensive, mature FRMS will be lengthy, but a
simplified FRMS could be implemented relatively quickly to permit operators to increase maximum
scheduled FDPs.

It was speculated that the requirements would be similar to those in existing operations specifications
(OpSpecs) A332. It was unclear whether the simplified FRMS requirements would be included in the
regulations to be promulgated, or would be part of an operator’s OpSpecs. This question was tabled for
later consideration.

It was suggested that other items to be included in a simplified FRMS would be an education and data
collection component, a feedback process, and a review process. The concern was expressed that
education is not an adequate substitute for quality sleep, and that simplified FRMS approvals would be
too easily granted. It was noted that fatigue and rest education is an existing requirement for all
carriers, so the education component of a simplified FRMS would have to include enhancements or
increases, such as a required number of training hours for fatigue mitigation/countermeasures.

Specific Issues

Definition of domicile. A question was raised of how a crew’s base would be defined. It was
suggested that the International Civil Aviation Organization (ICAQ) definition is overly broad. It was
also suggested that some operations are not based on a traditional domicile concept.

Overnight operations. It was argued that the effect of overnight operations, particularly repeated
overnight operations, should be carefully considered. It was stated that circadian rhythm effects can
impair ability to monitor flight status or to deal with simultaneous irregularities. There was a
suggestion to prohibit overnight pairings on consecutive nights, but it was pointed out that report times
for some cargo operators result almost exclusively in overnight flights. It was further suggested that
efforts be geared toward mitigation of cumulative fatigue by providing rest “behind the door,” rather
than outright prohibition of consecutive overnight operations. It was noted that pilots who consistently
fly overnight trips tend to learn mitigation practices, which allow them to cope better than pilots who
only occasionally fly such trips.

CDOs. The interplay between maximum scheduled FDP and CDO pairings was raised. It was
suggested that the combination of a restrictive maximum scheduled FDP and a delay on the inbound
segment(s) of a CDO could result in crews having minimal or no rest before the outbound segment(s).
It was suggested that split rest concepts could be used to permit longer maximum scheduled FDPs for
CDOs than for other operations.

Time of day. There was some discussion over what maximum scheduled FDPs should be prescribed
for trips starting in the afternoon. One ARC member stated that his carrier would be required to use
double crews for trips to Europe under the proposed limitations.
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The question was raised of why maximum scheduled FDPs beginning during the window of circadian
low (WOCL) are higher than those beginning in the hours preceding the WOCL. The reasoning was
offered that flights commencing shortly before the WOCL are more likely to have landings during the
WOCL, while those taking off during the WOCL would likely land after the WOCL. It was suggested
that this approach would protect the flightcrew in the middle of the night and give the crew the ability
to fly longer during the day.

The question of acclimatization in this context was also raised. It was noted that scientific experts had
advised that individuals acclimatize at a rate of approximately one time zone per day, but it was
suggested that three local nights be deemed sufficient for full acclimatization.

Maximum scheduled time. It was questioned why the longest maximum scheduled FDP proposed in
the table is 13 hours. It was noted that the National Transportation Safety Board has recommended a
13-hour maximum duty day for pilots. It was also suggested that there is scientific support for a 13
hour limitation, but the validity of this support was challenged as being inconclusive and inapplicable.
It was pointed out that other studies indicate a high accident rate for the first leg of the first day of a
pairing.

FDP Extensions

The ARC also discussed to what extent and under what conditions an FDP could be extended beyond
the maximum scheduled FDP due to unforeseen circumstances. A variety of factors were discussed.

It was noted that a maximum scheduled FDP represents a point within a margin of safety, and any
extension of the FDP must still fall within that margin.

It was proposed that the amount an FDP can be extended should depend on what time the

maximum scheduled FDP ends. For example, it was suggested that FDPs not be extended at all if the
extension would be during or run into the WOCL, but that a nominal extension of hours be permitted at
other various times of day. In response, it was argued that although repeated operations during the
WOCL pose an unacceptable fatigue risk, isolated extensions into the WOCL pose an elevated although
acceptable level of risk.

The question was raised of how long of an extension should be permissible; for example, whether
extensions of 3 hours should be permitted and if any mitigations should be required. It was noted that a
3-hour extension on a 13-hour maximum scheduled FDP would amount to a 16-hour FDP, which is the
same as the current duty limit. Instead, an absolute maximum 14-hour FDP was proposed. In
response, it was noted that there is a difference, in terms of fatigue, between repeated 16-hour FDPs
and a single 16-hour FDP caused by unusual circumstances.

It was suggested that there be a limit on use of extensions within a given time period. For example,
whether consecutive extensions should be prohibited or if extensions should be limited to once per trip
or once per week. It was also suggested that an opportunity for restorative rest be required between
extensions. The ARC also discussed the relationship between extensions and a 168-hour lookback
provision. Finally, it was suggested that extensions be limited to 2 hours instead of 3 hours. The FAA
also noted that schedule integrity must be an important component of the proposed regulation.
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Commander’s discretionary authority. The question was raised of whether the pilot in command
(PI1C) would have sole discretion to accept or reject an extension. It was noted that giving the PIC sole
discretion could prevent operators from pressuring crews to extend, but it was also noted that the
decisionmaking abilities of a PIC on duty for 13 hours may be impaired, and that the desire to get home
may influence fatigued crews to continue to fly. It was suggested that making an extension a joint
decision between the PIC and the operator would address these issues, and that joint responsibility
currently exists in the requirement for dispatch releases to be amended to extend duty.

The issue was raised of whether there should be mandatory reporting of extensions to the FAA, and
whether measures should be taken to ensure that schedules reasonably reflect actual operations. In
more general terms, there was discussion on the best way to prevent operators without an adequate
safety culture from abusing extensions to the detriment of safety.

It was noted that when considering extensions, it is also necessary to consider that extending an FDP
often means that the subsequent rest period is reduced.

Consensus position. At the close of its discussion, the ARC’s consensus position, as represented in its
preliminary draft FDP table, is that FDPs may be extended up to 2 hours beyond any given maximum
scheduled FDP by joint decision of the PIC and operator. [After review by the ARC membership,
whether consensus was reached has been called into question.]

FDP Reductions

The ARC discussed reductions in maximum scheduled FDPs based on the number of sectors (also
known as flight segments or legs) in the FDP. Again, the ARC considered several factors in reaching
its preliminary recommendations, including the following:

e Whether the reduction based on the number of sectors should vary based on the initial reporting
time.

e Whether, in the case of CDOs, the makeup of the pairing (for example, whether there are one or
two outbound legs) should be taken into account. Alternatively, it was discussed whether CDOs
should be treated differently, with their own maximum scheduled FDP table, or whether some
sort of credit toward maximum scheduled FDP should be given for actual sleep opportunity
during CDOs. Several factors included the following:

o0 Specific silos,
0 Amount of sleep, and
0 Quality of the sleep facility.

e Whether the FDP reductions should be linear-based on number of flight segments, and whether
ranges of 1 to 3, 4 to 5, and 6 plus flight segments could be treated equally within that range.

e Whether there should be an absolute minimum maximum scheduled FDP, regardless of the
number of flight segments (that is, regardless of the number of legs and/or time of day, the
maximum scheduled FDP will never be less than X hours).
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e Whether reductions could be eliminated, lessened, or start after a higher number of sectors if
mitigating factors are demonstrated. Factors mentioned include the following:
o0 Details of previous and subsequent duty
0 Amount and timing of sleep opportunities
o Time for nonrest physiological needs
o0 Quality of crew rest facilities

= Soundproofing/noise level

= Temperature control

= Ability to obtain horizontal sleep

Scheduling reliability

Simplified FRMS process factors

= Pilot education

= Safety reporting structure

= Data collection and feedback (observe, orient, decide, and act)
= Nonpunitive fatigue policy

It was noted that some of these factors, such as pilot education and scheduling reliability, should be
mandatory items, and not optional mitigations.

The result of the ARC’s discussion is reflected in its preliminary draft FDP table. The limitations
currently in the table reflect no reduction in maximum scheduled FDP for the first four segments when
the report time is between 0600 and 1659 hours, and no reduction for the first two segments at other
times of day. The current proposed limitations also call for a minimum maximum scheduled FDP of

9 hours, regardless of the report time or number of segments scheduled.

Minimum Break in Duty (Minimum Rest)

The ARC began to formulate minimum rest requirements. First, it was noted that the concept of rest
would be referred to a minimum break in duty under the ARC’s proposed scheme. The ARC defined
break in duty period as a continuous and defined period of time subsequent to and or prior to duty
during which flight or cabin crew members are free of all duties. This definition is based on the
ICAO definition of rest period.

It was noted that proposals for minimum rest of 10 hours and 12 hours had been made at a previous
meeting. There was some discussion of which proposal was more likely to guarantee that
crewmembers would receive 8 hours of actual rest. It was noted that this depends on how rest is
defined. The question was also raised of whether minimum rest at a pilot’s domicile should be the
same as minimum rest away from the domicile.
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The ARC discussed at length whether transportation local in nature (travel to and from crew
accommodations) should be considered to be duty or rest, or if it should have its own classification. An
assumption of 30 minutes of travel in each direction was suggested, but the question was raised of what
to do if travel exceeds 30 minutes. It was noted that the PIC would have the discretion to extend the
minimum break in duty period to obtain 8 hours of sleep opportunity.

A number of other items were discussed in connection with the time required to acquire 8 hours of
sleep at a hotel. It was noted that hotel check-in and check-out take additional time. It was suggested
that, in addition to transportation, a minimum break in duty period should provide for 1 hour on each
end of the 8 hours sleep, which would necessitate at least an 11-hour period.

Several operators discussed the results of modeling based on the proposed minimum break in duty
periods. It was noted that at least one regional operator maintaining a minimum break in duty period of
10 hours or more would result in more overnight layovers and more days per month flying, based on
current staffing levels. Another operator’s representative stated that double overnights and
deadheading would increase dramatically. In addition, it was stated that overhead costs for hotels,

per diem, duty rigs, and deadheading would increase.

A proposal was made for a minimum 10-hour break in duty period that could be reduced to 9 hours
once during every pairing or per 168 hours. It was pointed out that several scientific opinions were to
the effect that isolated, minor sleep deficit would not significantly impact fatigue.

The ARC also discussed mitigations for reduced rest. It was proposed that, following an extended FDP
and subsequent reduced minimum break in duty period, extension of the next day’s FDP be prohibited.

Crew Augmentation

The ARC discussed long-range operations with an augmented crew. It was recommended that before
the next meeting, the ARC members read the TNO study conducted by Mr. Mick Spencer for the
Dutch government. The study will be placed on the SharePoint site.

As an initial matter, the question was raised of whether the current 8-hour flight time limitation will
continue to be necessary with the proposed FDP restrictions. It was suggested that limiting FDPs goes
a long way in reducing fatigue risk, and it was pointed out that CAP 371 contains no daily flight time
restrictions.

It was cautioned that changing a variable such as this one could have unpredicted consequences. It was
discussed that 12-hour flight operations with three-person crews (two pilots and one flight engineer)
used to be common, and it was questioned whether fatigue mitigations would permit longer flight times
for unaugmented crews. In response, it was noted that in a three-person crew, or an augmented
two-pilot crew, the additional crewmember in the cockpit permits other crewmembers freedom to move
around. It was also noted that fatigue may be influenced by exposure to factors such as noise,
vibration, and radiation and that eliminating the 8-hour flight time limit would increase exposure to
those factors.
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It was discussed whether the 8-hour flight time limitation was based on science, or was purely arbitrary.
It was questioned whether the need for augmentation should be strictly based on flight time limitations.
It was suggested that a flight of, for example, 8 hours and 45 minutes during the day could be safely
operated by an unaugmented crew, but that an overnight flight of 7 hours and 30 minutes should
perhaps be augmented. It was also noted that longer flights may cross multiple time zones, which may,
in itself, be a reason for augmentation. It was also questioned whether flight time or block time
limitations could be variable, like FDP, and based on factors such as report time and circadian rhythms.

It was discussed that for those operators who would have difficulty augmenting their flightcrew to fly
increased flight time or FDP hours, the solution would be an FRMS.

It was proposed that for some report times in the high risk area, maximum flight time be increased to
10 hours.

Next Meeting

Mr. Wykoff stated that at the next meeting, the ARC will finish its discussion of flight and duty time
limitations, discuss the difference between a break in duty at home and a break in duty away from
home, and address reserve duty concepts.
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BACKGROUND

The aviation rulemaking committee (ARC) was chartered to develop recommendations for rulemaking
on flight time limitations, duty period limits, and rest requirements for pilots in operations under

parts 121 and 135 of Title 14, Code of Federal Regulations. Recently, the ARC held meetings on

July 7, 15, 16, 21, 22, 28, and 29, 20009.

PURPOSE OF THIS MEETING

This meeting was held to continue discussing substantive topics relating to the ARC’s mission.

DAY 1-AuGusT 4, 2009

ADMINISTRATIVE ITEMS

A concern was raised regarding the number of alternates and observers in the ARC meetings, and the
fact that there is no way for ARC members to know who, specifically, is observing proceedings. It was
decided that a rollcall procedure will be instituted, and PAI will begin including a full attendance roster
with records of meeting. Previously, only ARC members and selected other attendees were listed on
the records of meeting; this record of meeting lists all attendees to the August 4 and 5, 2009, meetings.

CAucuUs MEETINGS

The ARC divided into separate caucuses at 9:00 a.m. to discuss the ARC’s direction and the affect of its
proposed recommendations on ARC member companies. The full ARC reconvened at 11:00 a.m. to
resume the meeting.
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The full ARC ended its meeting at approximately 3:30 p.m. and divided into caucuses again for the
remainder of the day.

DiscussIoN

Flight Duty Period (FDP) Limits

Following the morning caucus meetings, the operator representatives brought up the FDP limit table
developed at the meeting Wednesday, July 29, 2009. It was stated that the limitations on that table did
not include a daily block time limitation, because scientific research into fatigue and performance has
focused on flight duty periods rather than block time. It was also stated that the FAA has advised that
the ARC’s proposal should continue to incorporate a block time limitation. Revisions to the FDP limit
table, which included incorporating block time limits and an increase in the FDP limits for certain times
of day and sectors, were proposed. Under the proposed revisions, for each combination of reporting
time and number of legs, a block time limit and a maximum FDP is proposed. The question was raised
of where the proposed limits came from. In response, it was stated that the proposal was produced by
the ATA membership, with participation by the RAA.

The ARC engaged in extensive discussion regarding the newly proposed FDP limits. A number of
arguments were raised in support of and in opposition to amending the previous proposal, including the
following:

e In opposition to amending the previously proposed limits:

o It was observed that the proposed limitations were consistently greater than those in the
table developed last week.

o0 It was argued that the newly proposed limits fail to give adequate protection to operations
during the window of circadian low (WOCL). There was concern that a pilot would be
required to fly during the WOCL, then given 10 hours rest only to be assigned to fly in the
WOCL the next night. It was stated that a separate discussion regarding reporting times in
the “green band” (0000 to 0559) is necessary because beginning an FDP in the WOCL is
physiologically difficult.

o It was argued that the 9-hour FDP limit originally proposed for operations involving the
WOCL is more conservative than the 11-hour FDP limit now proposed. It was noted that
some foreign countries currently employ 11-hour limits, and those limits have been
questioned as being too high. It was suggested that the newly proposed limits are
influenced more by economic concerns than available scientific data, especially with regard
to “back side of the clock” flying.

o It was noted that for reporting times in the “green band,” there is no decrease in maximum
FDP based on the number of legs until the fifth leg. It was argued that decreases are
necessary for any more than two legs.
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It was pointed out that the earlier table provided, where denoted by an asterisk, for an
increased maximum FDP if certain mitigations were implemented. It was stated that the
newly proposed table contains no such asterisked limitations, but simply increases all
FDP limits without any requirement for fatigue mitigation.

It was noted that the newly proposed limits represent an increase over the existing limits for
flight time in a single day, with a 9-hour flight time limit for some report times. It was
noted that, in addition to any safety concerns, increasing flight time limits could have a
negative public perception. In response, it was argued that sleep opportunity and time
awake are more important than flying time in predicting and mitigating fatigue, and
retention of low flight time limits would result in an inability to compete globally.

There was some criticism of the impact of the proposed limits on extended-range
twin-engine operations (ETOPS) operations. It was noted that the incapacitation of

one crewmember on a transatlantic flight with an unaugmented crew would leave only

one pilot on the flight deck. In response it was noted that this scenario had been considered
during initial ETOPS certification.

In support of the newly proposed limits:

(0]

It was noted that the most recently proposed FDP limits are now constrained by a block time
limit, which is a more conservative approach.

It was stated that the newly proposed limits are reasonable based on the existing science and
operational experience. It was noted that the new limits take into account pilots’ circadian
rhythms, based on their domicile time, which represents an improvement over existing
requirements. It was also noted that some operator pairings currently involve 16-hour duty
days, and even with the increases over the original proposal, the newly proposed limits will
be an improvement.

It was pointed out that no scientific model supporting criticism of an 11-hour limit has been
validated. It was argued that the proposed revisions represent a conservative approach,
pending validation of models.

It was noted that some research data presented to the ARC by scientific experts supports a
higher maximum FDP than was originally proposed. For example, with a 0700 report time,
Dr. Gregory Belenky’s research indicated that subjects still operated at 84 to 87 percent of
peak effectiveness after 14 hours.

It was stated that the proposed revisions assume that elements of a fatigue risk management
system (FRMS) would be required under the new regulations to alter the limits and mitigate
fatigue. However, it was argued in response that requiring FRMS elements will have a
greater impact at larger, established operators than at smaller, less mature ones.
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Questions were raised regarding the relationship between the newly proposed FDP limits, required rest,
and cumulative fatigue. It was suggested that adjusting the maximum FDP might require adjusting the
required rest period following it. It was also proposed that limits should be placed on the number of
consecutive days pilots could be scheduled to the maximum FDP limit. It was noted that the

United Kingdom Civil Aviation Authority’s Civil Aviation Publication 371 (CAP 371) contains such
limits, and it was suggested that the ARC’s FDP limit proposal should not be significantly different.

ARC members in support of and in opposition to the newly proposed FDP limits cited scientific data
presented to the ARC by scientific experts. “Cherry picking” of points from such data was cautioned.

After a lengthy discussion, it was pointed out that little progress was being made. It was noted that the
existence of current practices alone does not justify continuing them, and it was argued that both
operators and pilots would have to do business differently once new regulations are enacted. It was
stated that some compromise would be necessary to reach a consensus.

The ARC reexamined the table offered for review in the morning session, which had been revised to
include both increased FDP and block hour limits. FDP extensions of 2 hours remained across the
board as previously proposed. A number of observations were made both in support of and opposition
to the newly proposed limits:

e It was noted that the FDP limits in the table under review do not vary significantly from the
earlier proposal for report times from 0600 through 2259. Some ARC members voiced
concerns regarding the FDP limits in the newly proposed table for report times from 2300
through 0559, and the amount of the FDP reductions based on the number of legs.

e It was argued that 11-hour FDP limits for late night and early morning report times are at odds
with scientific advice and should be lower.

e Some ARC members expressed concern that the FDP limits in the newly proposed table for
some reporting times were too low, arguing, for example, that a 13-hour FDP limit is
appropriate for an 0500 through 0659 report time. In response, it was pointed out that two key
points from the scientific experts were that sleep during the WOCL offers the best rejuvenating
value, and that sleep can be moved forward, but not backward. It was argued that setting higher
FDP limits for early morning report times disregards these points.

e It was noted that the limits in the table are significantly lower than the 16-hour duty periods
currently used by some operators.

e Some ARC members noted the table was based in part on Dr. Belenky’s data. In response, it
was observed that Dr. Belenky’s research, while offering valuable insight, was not validated for
aviation operations. Some of Dr. Belenky’s assumptions regarding time between waking and
reporting were also questioned. It was also pointed out that Dr. Belenky’s model would permit
a one-time operation to the maximum FDP, assuming a fully rested crew. It was suggested that
the model does not apply after the first day of a trip or if a crew has already operated an
extended duty day.




PILOT FLIGHT AND DUTY TIME LIMITATIONS AND REST REQUIREMENTS
AVIATION RULEMAKING COMMITTEE
Record of Meeting
August 4 and 5, 2009
Washington, D.C.

Some ARC members disagreed with the elimination of asterisked limits, which indicate a
potential for extension based on implementation of mitigations. The question was raised of
whether requiring a full FRMS for report times from 1700 through 0600 would be an
appropriate mitigation for the corresponding increased FDPs.

It was argued that the outer limits of the newly proposed table were not restrictive enough. A
scenario was posed using the newly proposed table wherein a pilot who reports at 0500 with a
FDP until 1800 (11-hour FDP), be expected to sleep from 1900 to 0300, and report for duty
again at 0400. It was argued that such scheduling would be onerous, but within the limits of the
proposed table.

It was observed that all flight duty time numbers in the past have been arrived at with the
restriction of a maximum of 8 hours flight time. It was suggested that the effect of a less
restrictive flight hour restriction could not be predicted. In response, it was noted that a
comprehensive alertness management program implemented and evaluated at a commercial
airline identified no degradation in performance during the time periods when more than

8 hours of flight time would be permitted under the newly proposed table.

It was questioned why block time limits are necessary, because an appropriate FDP limit would
impose natural limits on block time. It was suggested that use of both block time and
FDP limits would require an unnecessarily complicated hybrid approach.

It was questioned whether the FAA would accept an increase over the existing 8-hour-per-day
flight hour limitation. The FAA noted that the ARC would have to provide rationale for
exceeding 8 hours of block time. It was also confirmed that the FAA would support

FRMS processes to alter any of the limits.

Ultimately, it was suggested that, given the ARC’s short timeframe, it should make a decision on an
FDP limit table, regardless of the level of consensus. It was also suggested that the ARC move on to
other issues so as to provide the FAA with as complete a recommendation as possible under the
circumstances.

Review of CAP 371

It was suggested that the ARC review CAP 371 as a baseline for further discussions. During the
review, various criticisms of CAP 371 were registered, including the following:

It was argued that CAP 371 is not based on science. It was suggested that CAP 371 does not
appropriately account for acclimatization and augmentation needed for the operations
conducted by U.S. air carriers.

It was pointed out that CAP 371 does not extensively treat “backside of the clock” (overnight)
operations, most likely because such operations are uncommon in Europe.

It was noted that CAP 371 contains no block hour or limitations.
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It was suggested that the ARC next examine the provisions of CAP 371 other than the FDP limitations.
A number of observations included the following:

e The ARC discussed the provisions of sections 14 and 15 as they relate to long-range operations.
It was suggested that the ARC examine a report on extended FDPs based on crew rest facilities
prepared by TNO Human Factors for the Ministry of Transport of the Netherlands (TNO
Report). It was noted that the TNO Report based FDP extensions on the type of rest facility
available on the aircraft.

e The ARC briefly reviewed the split duty provisions of section 16, and it was suggested that they
might be applied to continuous duty overnight operations.

e It was observed that the rest period provisions of section 17 are geared more to the types of
pairings encountered in Europe.

e It was noted that under sections 18 and 19, the aircraft commander has discretion to extend duty
or reduce rest. It was noted that in Europe the air carriers do not have systems operation centers
like carriers in the United States, and their flight crewmembers are more independent in making
operational decisions.

e |t was stated that the provisions of section 20 regarding days off may not be workable for
U.S.-certificated operators.

e It was observed that section 21 applies absolute flight hour limits over periods of 28 days and
12 months to prevent cumulative fatigue.

Augmentation

The ARC postponed discussion of FDP limits and turned to augmentation requirements. The
provisions of the existing U.S. regulations, CAP 371, and the TNO Report were reviewed.

It was noted that both the TNO Report and CAP 371, to varying degrees, assign value to inflight rest
opportunities that depend on the quality of the rest facility available on the aircraft. The TNO Report
ranks the quality of the facility from 1 to 4, with 1 being the best quality (flat bunk separated from
passenger cabin), and 4 being the worst quality (coach seat). Not augmentation is allowed with a
category 4 rest facility. Under the TNO Report, FDPs may be extended by use of augmentation, with
the amount of the extension dependent on the length of the planned FDP and the quality of the rest
facility available.

The question was posed of whether the ARC would like to adopt the TNO Report scheme as the basis
of its recommendation. The ARC was generally in favor of adopting the TNO Report rationale,
although the following suggested modifications and other observations were made [After review by the
ARC membership, whether there was general agreement on this point has been called into question.]:

e |t was suggested that factors such as noise, temperature, lighting, and proximity to activities by
other persons (for example, passengers, flight attendants, or loadmasters) be accounted for.
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e It was suggested that the ARC’s scheme include five categories, rather than four, with the
highest quality category being a crew rest bunk compliant with FAA Advisory Circular
(AC) 121-31, Flight Crew Sleep Quarters and Rest Facilities. The five categories include
Category 1, a separate, horizontal, overhead, or underneath bunk; Category 2, lie flat (a true lie
flat horizontal seat); Category 3, reclining (seat includes a foot rest); Category 4, traditional
business seat; and Category 5, a coach seat.

e It was suggested that a percentage of the time during which a pilot occupies a rest facility be
credited as sleep, permitting an extension of FDP. The percentages proposed ranged from
65 percent of time occupied for the highest level sleep facility to 0 percent for the lowest level
(coach seat in passenger cabin). The percentages are as follows: Category 1, 65 percent;
Category 2, 20 to 50 percent depending on the time of day; Category 3, 33 percent; Category 4,
25 percent; and Category 5, 0 percent. These percentages were largely based on those in the
TNO Report.

e It was noted that carriers and crews should have flexibility in how they choose to arrange rest
opportunities to address both foreseen and unforeseen circumstances.

e It was suggested that time of day of the departure be factored into the augmentation scheme. It
was observed that this would be part of an FRMS.

e |t was questioned whether when conducting augmented crew operations, a modifier should be
applied to the standard FDP limit table, or if a separate table combining values from CAP 371
and the TNO Report should be created for augmented operations. It was agreed that there
should be a separate table. Mr. Don Wykoff, ALPA, agreed to produce a draft table for the
following day’s meeting.

e [t was suggested that the ARC’s recommendations regarding augmentation not be tied to
absolute limits (that is, requiring one additional crewmember for flights scheduled over 8 hours,
and two crewmembers for flights over 12 hours), but should be geared toward augmenting those
operations that would experience the greatest benefit from augmentation.

DAY 2—AUGUST 5, 2009

Co-Chairs Mr. Jim Mangie, ATA, Delta Air Lines, and Mr. Wykoff opened the second day of the
meeting, announcing that the plan for the day was to continue the discussion of augmented crew
operations from the previous day, and to discuss reserve duty.

ADMINISTRATIVE ITEMS

Mr. Wykoff reminded the ARC members that the ARC would be meeting on Thursday,
August 13, 2009, from 9:00 am to 1:00 pm at the FAA’s conference room in L’Enfant Plaza, Room 554,
in addition to its previously scheduled dates of August 11 and 12, 2009.
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DiscussIoN

Augmentation (continued)

Mr. Mangie opened the discussion of augmentation, noting that the discussion would be conceptual in
nature initially, and cautioning the ARC members not to fixate on the numbers for the time being.

The ARC reviewed a table that combined limits from the first (one leg) column of the existing

FDP table with principles from the TNO Report. It was noted that an absolute cap of 16 or 18 hours
(for a three or four pilot crew, respectively) had been imposed on the FDP, even if the TNO Report
scheme would result in a higher FDP. It was noted that higher FDPs could be achieved only by use of
an FRMS.

A question was raised of how the numbers in the TNO Report were derived. It was stated that the
TNO Report had benchmarked existing research.

The ARC also reviewed the CAP 371 methodology for determining the maximum FDP for an
augmented crew. It was noted that CAP 371 determines maximum FDP based on the number of
planned block hours and the number of sectors (flight segments).

It was requested that a comparison table combining the TNO Report and CAP 371 approaches be
produced so ARC members could generate sample pairings using the numbers in the table. It was
noted that a comparison table was created, and that table was uploaded to the SharePoint site, under the
file name “flighttime limits v4.xls.”

Following a break, several ARC members presented pairing scenarios to demonstrate how they would
work under the TNO Report and CAP 371 approaches, respectively. It was noted that some extremely
long flights, such as Washington Dulles International Airport to Beijing Capital International Airport,
bump against the absolute 16- and 18-hour limits in the TNO Report approach. It was also noted that
return trips on such long-leg pairings are problematic, because of domicile time and acclimatization
issues. A suggestion was made that a prescriptive approach could be crafted to apply to most
operations, but operators engaged in ultra-long range (ULR) operations could use an FRMS to develop
an alternate means of fatigue mitigation tailored to their specific operations. It was also noted that
some types of operations, such as cargo operations, which operate under different demands and
circumstances, might approach augmentation and fatigue differently than other operations.

Questions were also raised about the value of rest on deadhead flights, and its impact on
acclimatization. An example was posed of a pilot deadheading from the United States to Europe to fly
pairings. The question was raised of whether rest during the deadhead flight could reduce the
acclimatization necessary. It was speculated that it would depend on where the flight falls in relation to
the pilot’s WOCL. There was some debate over whether such a question should be addressed by a
prescriptive regulation or an FRMS.
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Some ARC members expressed the belief that although acclimatization presents a complex problem, it
does not necessarily require a complex solution. It was suggested that an additional table could address
the uniqueness of cargo operations. Other ARC members felt that a table cannot address the multiple
variables in play, and stated that a process is necessary to fill the gap until a mature FRMS can be
developed. It was suggested that the process in operations specifications paragraph A332 be codified
and made part of the ARC’s recommendation.

It was noted that the overall FDP table was working well but that there are some cargo operations that
have been conducted over a long period of time whose business model does not fit into the proposed
table. It was recognized that these operations might achieve the same level of safety under a different
approach. Affected ARC members were directed to develop procedures that would implement
safeguards and countermeasures that address the science and allow safe operations. It was noted that
there will be prescriptive requirements for the majority of operators and that use of the FRMS will be
reserved for ULR operations. It was noted that hose operators that cannot operate within the proposed
table must develop a proposed procedure that will be fully vetted by all the ARC members.

Reserve Duty
General

Following a break, the ARC resumed its meeting with a discussion on reserve duty. Before continuing
the discussion, Mr. Mangie introduced Mr. George Wilson, World Airways, Mr. Scott Lindsay, Atlas
Air, Mr. Scott Foose, RAA, and Mr. Leo Hollis, FAA, AFS-200, to the ARC. Except for Scott Foose,
these individuals had not been regular attendees at previous ARC meetings or had not been previously
identified to the full ARC as designated alternates.

The ARC divided reserve into three categories: long-call reserve, airport/standby reserve (also known
as airport alert), and short-call reserve.

Next, a WOCL Aware Reserve System was proposed to the ARC. Some key points of the system were
presented:

e Any reserve pilot called between 2200 and 0600 will receive a minimum of 10 hours of rest
before reporting.

e Any reserve pilot called upon to fly into the WOCL would have to be contacted within the
first 6 hours of his or her reserve duty.

e If normal sleep time is not interrupted and a pilot is not being called upon to fly into the WOCL,
he or she would have the same FDP as a pilot holding a line.

e Airport reserve duty is to be treated like a trip assignment and is part of the FDP.

The ARC discussed proposed definitions for reserve time and standby duty. The definitions are
contained in the WOCL Aware Reserve System document, which has been posted to the ARC
SharePoint site under the filename “WOCL Aware Reserve System4.doc.”

10
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It was noted that the proposed reserve system protects pilots against changes from night to day reserve
duty or vice-versa by requiring a minimum 18-hour rest period if a reserve duty period starts within

24 hours of the start of the previous period, with the exception that the rest may be reduced to 10 hours
twice in any 7 consecutive calendar days. It was stated that the practical result is that a pilot may only
be switched from day to night reserve twice in 1 week.

Certain questions and scenarios were posed regarding the timing of rest in relation to the pilot’s
circadian rhythms. Some ARC members advocated language guaranteeing a physiological night’s rest
between reserve duty periods.

It was noted that some pilots prefer to be contacted closer to the time of the trip assignment instead of
being called early in the morning for an afternoon trip. It was agreed that this is an industrial issue and
would be difficult to enforce from a regulatory position.

There were also concerns that phone availability be recognized in some fashion. The concern was that
a pilot could be on phone availability all day, and then be called upon to fly a trip near the end of his or
her reserve duty period. It was noted, however, that under the proposed system, day reserve pilots
would not be called upon to fly beyond 0200, and night reserve pilots have predictability that they may
be called to fly during the WOCL, and can plan rest accordingly.

There was a discussion regarding the timing of rest and duty for a pilot on day reserve who is called
with an afternoon report time. The concern articulated was that such a pilot might not be able to sleep
during the day in preparation for the late day departure. It was suggested that such pilots be given

18 hours of rest after such duty to prevent such scenarios occurring on consecutive days. There was
also discussion of limiting duty periods for reserve pilots to prevent pilots being awake for 20 hours.
(An example was given of a pilot called at 0600 to fly a trip ending at 0200.)

There was also a question regarding the necessity of the 10 hours of rest for a pilot called between
2200 and 0600. The opinion was expressed that this should be adjusted downward.

There was general support among the ARC membership for the proposed reserve system. It was
suggested that the system be put in tabular form for simplicity of understanding. The ARC co-chairs
then requested that the members address any remaining concerns with the proposed reserve system next
Tuesday, August 11, 2009.

Long-haul Reserve

Following a break, the ARC focused on a long-haul reserve concept, which involves augmented crew
operations. It was observed that long-haul reserve presents a particular challenge, because pilots must
have enough predictability to rest sufficiently, but their availability must be great enough to be of use.

The discussion focused initially on trips in which a reserve pilot is called on to fly an overnight flight.
The ARC members discussed various scenarios in which a reserve pilot could or could not fly a given
trip based on the start of his reserve duty and the length of the trip. It was noted that maximum FDPs
would increase slightly because of the ability to obtain rest on the aircraft. It was discussed that a
typical reserve duty period under the proposed system would be 14 hours, with 10 hours of rest. It was

11
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stated that under the proposed system, if a reserve pilot is called up for a trip in the first 6 hours of his
or her reserve duty, the FDP could extend up to 6 hours beyond the end of the reserve time. Otherwise,
the FDP would be required to end at the end of the pilot’s reserve time.

One hypothetical case used to demonstrate the system involved a pilot going on reserve duty at

1800 local time, and whether or not he or she could be assigned a trip to Mumbai, India, leaving at
2300. It was noted that the lookback point for adequate rest is 6 hours before departure. Thus, for a
2300 departure to Mumbai, Inida, lookback to determine rest would be from 1700. It was also noted
that the pilot’s reserve duty would end at 0800 if he or she was not called. It was stated that if the pilot
was called before 0000, the FDP could extend for 6 hours beyond 0800 to 1400. Otherwise, the pilot’s
FDP must end at 0800.

The ARC went on to discuss other long-haul reserve scenarios, including coverage of air turnbacks.
There was some concern that pilots called near the end of the first 6 hours of their reserve duty could
potentially be awake for 20 hours. It was suggested that such a scenario to be modeled. It was further
suggested that the system should be modified to prevent such an occurrence. Mr. Mangie asked that
the ARC members develop suggestions for modifications to the proposed reserve system over the
weekend and present them at the meetings next week.

Cumulative Duty

The ARC next discussed cumulative duty limits. The concept of maximum duty hours within rolling
windows of hours was discussed. It was noted that CAP 371 and Annex 11, Subpart Q to the
Commission of the European Communities Regulation No. 3922/91 use cumulative duty time limits for
7, 14, and 28 days. The ARC members previously agreed to use 168 consecutive hours and

672 consecutive hours for cumulative duty limits.

The ARC discussed what constitutes duty time, including the International Civil Aviation Organization
definition and the ARC’s current draft language. There was some discussion of whether on-airport
aircraft positioning and similar activities should be included in a duty period or a flight duty period. It
was noted that under the definition proposed by an earlier ARC addressing fatigue in part 135
operations, positioning would be included in a flight duty period. It was pointed out, however, that it
seems unnecessary to, for example, augment a crew simply to cover the potential need to position an
aircraft.

It was suggested that positioning could be accomplished under a 2-hour extension for unforeseen
circumstances. It was pointed out, however, that if positioning was consistently called for after flights,
than it could not be considered unforeseen. A suggestion was made that any activities after a flight is
concluded, such as positioning or engine runups, should be considered part of a duty period, but not
part of a flight duty period.

12
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Next Meeting

Mr. Mangie stated that discussion of cumulative duty time limits would continue at the next meeting,
and asked the ARC members to apply the CAP 371 limits to their own operations and report back with
the results. It was suggested that the members also examine the impact of section 20 of CAP 371,

which addressed required days off.
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United Airlines

U.S. Department of Transportation (DOT) Office of the Secretary of
Transportation (OST) (attended in the afternoon, August 12, 2009, only)
ALPA, Atlantic Southeast Airlines (August 11 and 12, 2009)

PAI Consulting (PAI)

PAI

National Air Carrier Association (NACA)

Federal Aviation Administration (FAA), Air Transportation Division
(AFS-200)

RAA

Atlas Air

FAA, AFS-260

OST, C-50 (attended August 11 and 12, 2009, only)
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Name Affiliation(s

Tracy Lee CAL, Systems Operation Center
Rich Lewis FedEx (attended August 11 and 12, 2009, only)
Scott Lindsay Atlas Air

Rebecca MacPherson FAA, Office of Chief Counsel (AGC)
Tom Nesthus, Ph.D. FAA Civil Aeromedical Institute (CAMI)

Michael Price DOT OST, Air Carrier Fitness Division (attended in the morning,
August 12 and 13, 2009, only)

Roger Quinn ATA, UPS

Paul Railsback ATA

Brian Randow RAA, Compass Airlines

Matt Rettig ALPA

Bart Roberts ATA, American Airlines

Yvette Rose CAA (attended August 11 and 12, 2009, only)

Tom Smith FAA, Office of Policy and Plans (APO-230)

Larry Youngblut FAA, AFS-200 (attended August 11 and 12, 2009, only)
BACKGROUND

The aviation rulemaking committee (ARC) was chartered to develop recommendations for rulemaking
on flight time limitations, duty period limits, and rest requirements for pilots in operations under

parts 121 and 135 of Title 14, Code of Federal Regulations (14 CFR). Recently, the ARC held
meetings on July 7, 15, 16, 21, 22, 28, and 29, and August 4 and 5, 2009.

The ARC discussed some issues on multiple days of this week’s meeting. For this reason, this record
of meeting is not divided into 3 days, but instead addresses the issues and topics discussed at the
meeting.

On Wednesday, August 12, 2009, for part of the scheduled meeting time, the ARC broke out into
separate working groups to discuss the issues of reserve duty, long-range flying recovery rest, and
definitions. While the working groups’ discussions are not captured in this record of meeting, the
presentations of the results of their respective discussions are addressed.

PURPOSE OF THIS MEETING

This meeting was held to continue discussing substantive topics related to the ARC’s mission.
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ADMINISTRATIVE ITEMS

Co-chair Mr. Don Wykoff reminded the ARC members that the ARC would be meeting at
L’Enfant Plaza on the morning of Thursday, August 13, 2009, and noted that he does not anticipate at
this point that additional Thursday sessions will take place.

DISCUSSION

The co-chairs noted that the ARC had made significant progress during the previous week’s meeting. It
was stated that, moving forward, there will be less discussion and more substantive decisionmaking. It
was also noted that additional caucusing or working group sessions are expected.

Global Operations Subgroup

It was noted that some operators, such as long-haul supplemental and all-cargo carriers that operate in
geographical areas outside the United States, conduct operations that differ greatly from other

U.S. network carriers, especially in number and length of positioning flights. It was proposed that, for
some issues, different rules be applied to such carriers. It was stated that a subgroup would break out
from the ARC to develop proposed rules for such operations and present the proposal to the full ARC.
It was noted that the proposed rules must address maximum flight duty period (FDP) issues as well as
pilot positioning/deadheading issues.

Reserve Duty

A new proposal regarding reserve duty time was presented to the ARC. The proposal for a
Predictable Reserve System with Circadian Stability (Predictable System) is based on three prongs:
science, circadian stability, and adequate rest. The proposal incorporates provisions from the

Civil Aviation Department (CAD)',CAD 371, The Avoidance of Fatigue in Aircrews, and provides
some recommendations from a reserve rest ARC that convened in 1999. A copy of the proposal has
been posted on the SharePoint site.

The key points of the presentation are as follows:
e Definitions
0 Protected time period (PTP)—time free from all duty and contact.

0 Reserve availability period (RAP)—time from end of PTP until time assigned FDP must be
completed.

0 Physiological night’s rest—continuous 10 hours including 0100—-0600 at domicile or
acclimated location.

' The CAD regulates civil aviation activities in Hong Kong.
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e Scheme
0 Maximum on-call—12 hours.
0 Reserve duty for a crewmember called ends when he or she reports for an FDP.
o FDP.
= For airport standby, includes entire on-call period.
=  Otherwise—

e  Maximum FDP will be more limiting of determined FDP (using the appropriate
FDP limits table) or 14 hours from start of RAP.

e  FDP begins at earlier of actual report time or 4 hours from start of RAP.

= FDP may be assigned without restriction if there is at least 12 hours’ notice, including a
physiological night’s rest, with no duty.

O Minimum prior PTP
= At least 10 hours if window of circadian low (WOCL) fully encompassed.
= At least 12 hours if WOCL infringed.

= Must be at least 12 hours’ notice, including a physiological night’s rest, before initial
scheduling of RAP.

= Crewmember returning from flight assignment requires rest based on FDP flown.

0 RAP start time
= Changes in start time between consecutive days and within a block of days are limited.
= Rest period containing at least 2 local nights’ rest permits different start time.

Following the presentation, there was a discussion involving various scenarios under the proposed
scheme, particularly discussions of the maximum FDP based on various RAP start times, call times,
and report times. It was suggested and agreed that standby under this scheme should be called

reserve duty to avoid confusion with airport standby. It was also noted that crew augmentation could
also affect the length of the maximum FDP. The members also discussed at length the limited shifting
of a reserve’s RAP forward or backward in time within a block of consecutive reserve availability days
to keep the pilot on a stable circadian rhythm.
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There was some debate over the proposed provision, which would impose a limit on FDP based on the
start of the RAP. It was noted that because the limits on reserve crewmembers are more stringent than
those on lineholders, in many scenarios, two reserve pilots would be needed to cover one lineholder’s
trip. In response, it was argued that greater restrictions are needed for reserve pilots because they are
unable to predict when they will be called to fly and to rest accordingly. It was further asserted that
being on reserve duty affects the quality of sleep.

It was proposed that the system take into account when during the RAP and during the physiological
day a pilot is called. It was argued that if, for example, two pilots start their RAPs at 0300, a pilot
actually called at 1100 should not have the same duty limit as a pilot called at 0500, because the pilot
called later would get more sleep. In response to this position, it was noted that there is an apparent
conflict between pilots being expected to be on call but asleep during the WOCL. It was suggested
that, instead, RAP start times be staggered to make some pilots available early and others later.

It was suggested that the new proposal and the WOCL Aware Reserve System (WOCL Aware), a
proposal presented during the previous week’s ARC meeting, be synthesized. Three concerns were
expressed regarding the WOCL Aware proposal:

e Concerns were expressed regarding individuals on phone availability being called during the
WOCL. However, it was noted that based on scientific modeling, for a reserve called during
the WOCL, a 4-hour lookback (the period in which the carrier must contact the reserve from the
start of the RAP to use the entire available FDP) actually would be better than the
6-hour lookback originally proposed in paragraph b under WOCL Aware.

e [t was proposed that the FDP limit increase to 18 hours from start of RAP, not 14 hours as noted
in the Predictable System. It was pointed out that existing rules include a 16-hour limit. In
response, it was argued that the 16-hour limit is not scientifically based.

e [t was proposed to relax the limitations on changing RAP start times to allow large shifts
twice per week, but not consecutively. This sparked discussion over the effect of multiple shifts
in start time, and over the impact on pilots who are called for a trip and then placed back on
reserve.

There was additional discussion of multiple scenarios under the Predictable System and WOCL Aware
proposals. It was noted that the Predictable System proposal tended to be more limiting, but changing
the maximum duty limit of both systems to 16 hours from start of RAP (from 14 and 18 hours,
respectively) would eliminate most of the differences. It was noted that, in comparing the two systems,
the Predictable System addresses circadian issues slightly better, but it is also more complicated and
would likely generate interpretation requests if made part of the new rule.

The co-chairs requested that the proponents of the two proposals revise them based on the discussions.
A scenario was again posed of a pilot with a RAP starting during the WOCL, but not called until after
the WOCL. It was proposed that some credit be given for the sleep obtained before being called. After
brief discussion, the ARC decided to move forward with a maximum FDP limit of 16 hours after the
start of the RAP.
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During working group sessions, the reserve duty working group was able to reach consensus on several
issues, which were presented to the full ARC. The results from the working group’s sessions are posted
on the SharePoint site as a PowerPoint document named ARC Reserve Concept—ARC 081209. The
key points are discussed below.

The working group defined RAP, reserve duty period, long-call reserve, and short-call reserve. The
working group also defined a maximum reserve duty day (a combination of phone availability and
FDP) as the appropriate limit determined from the FDP table, plus 4 hours. For nonaugmented
operations, the maximum FDP must not exceed 16 hours. The working group’s proposal also gives
half credit for time on reserve duty during the WOCL, to the extent that crewmembers are not called.
(For example, for a pilot on reserve from 0300, but not called until 0700, the limit on the length of the
pilot’s FDP would be determined based on the start of the RAP plus half of his reserve time during the
WOCL, or 1.5 hours.) This credit provision recognizes that a pilot may be sleeping on reserve duty but
not sleeping normally. The working group also agreed on a scheme for shifting a reserve RAP.
Following the working group’s presentation, the ARC reviewed several examples to become familiar
with the details of the proposal.

Augmentation

The ARC revisited the area of augmented flightcrew operations and sought to address three key areas:
e Rest after crossing multiple time zones,
e Augmentation requirements for multiple flights, and
e International resets needed for around-the-world flying.

A table addressing augmented operations was submitted to the ARC for discussion. The table shows a
block hour maximum for nonaugmented operations, based on report time. If the planned block hours
for a trip exceed the block hours shown in the table, augmentation is needed, and a separate table must
be consulted to decide the maximum FDP, which depends on the size of the crew and the onboard crew
rest facilities available. The rest opportunity in the table is the maximum nonaugmented FDP minus
2.5 hours to account for climb and descent times and nonsleep rest time. It also was assumed the pilot
is acclimated. The ARC reviewed several scenarios to see how FDP was affected by augmentation
under the table.

It was suggested that necessary augmentation be driven by factors other than block time. An example
was cited of a 7.5-hour pairing involving multiple short flights at night. This would not normally
require augmentation but presents a situation in which required augmentation might be desirable. It
was proposed that any planned pairing with greater than 6.5 block hours where the FDP infringes on
the normal sleep cycle should require augmentation. It was also proposed that the maximum FDP for
nonaugmented operations be increased with a fatigue risk management system (FRMS) in place.
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There was some discussion over whether augmentation could be used for domestic operations and if it
would be worthwhile. It was generally accepted that augmentation of domestic operations is a
possibility. There were concerns that operations that would appear to work on paper would require
crewmembers to obtain rest in unreasonably small amounts, or that operators would use augmentation
to schedule crews to long, multiple-leg FDPs, rather than its current use, to permit long, single-leg
operations that could not otherwise be operated.

There was some discussion regarding use of international relief officers (IRO), and whether the
augmentation rule needs to prescribe when IROs are used to ensure the best rested crew at landing. It
was noted that captains and crews generally have discretion to decide their own rest periods during
augmented operations.

Cumulative Fatigue Limits

The ARC next discussed cumulative fatigue limits, and reviewed a previously made proposal for
cumulative duty limits within rolling windows of 168, 336, and 672 hours, and for flight time limits
within rolling 90-day and 365-day windows. The proposed limits were based on those in CAP 371 and
European Union Regulations, subpart Q.

The question was raised of whether multiple duty limit windows are necessary or if only the lowest
window would suffice. It was noted that the progression of the limits through the windows is a
declining one, to allow short periods with large amounts of duty, but to prevent them from continuing
for long periods.

The ARC members discussed research they did outside the meeting, applying the proposal to their
respective operations. Some members reported that their existing operations would not be workable
with the proposed limits.

There was some discussion of what will be included in duty for purposes of the limits. For example, it
was argued that positioning flights preceding reporting for flight duty should be considered part of
duty. A suggestion was made that only half of the time for positioning flights is considered duty if the
crewmember being positioned is seated in a business class seat or better accommodation. The question
was raised of how simulator training should be treated. The position that simulator training constitutes
FDP time was advanced. It was also unclear if administrative work should be considered part of duty.
It was noted that this could preclude management pilots from flying trips occasionally. The question
was raised of how to accommodate flights operated under 14 CFR part 91. It was noted that such
flying would be aircraft positioning and part of an FDP.

It was questioned whether FDP l