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EXPLANATORY NOTE

General

The purpose of this Notice of Proposed Amendment (NPA) is to develop an Opinion on the
Implementing Rules on Flight and Duty Time Limitations and rest requirements for
commercial air transport (CAT) with aeroplanes as well as a Decision on the related
Acceptable Means of Compliance (AMC) and Guidance Material (GM). The scope of this
rulemaking activity is outlined in the Terms of Reference (ToR) OPS.055 and is described
in more detail below.

The European Aviation Safety Agency (the ‘Agency’) is directly involved in the rule-
shaping process. It assists the Commission in its executive tasks by preparing draft
regulations, and amendments thereof, for the implementation of the Basic Regulation®
which are adopted as ‘Opinions’ [Article 19(1)]. It also adopts Certification Specifications,
including Airworthiness Codes and Acceptable Means of Compliance and Guidance
Material to be used in the certification process [Article 19(2)].

When developing rules, the Agency is bound to follow a structured process as required by
Article 52(1) of the Basic Regulation. Such process has been adopted by the Agency’s
Management Board and is referred to as ‘The Rulemaking Procedure’?.

This rulemaking activity is included in the Agency’s 2010-2013 Rulemaking Programme.
It implements the rulemaking task OPS.055.

The text of this NPA has been developed by the Agency, based on the input of the
OPS.055 rulemaking groups. It is submitted for consultation of all interested parties in
accordance with Article 52 of the Basic Regulation and Articles 5(3) and 6 of the
Rulemaking Procedure.

Consultation

To achieve optimal consultation, the Agency is publishing the draft opinion and draft
decision of the Executive Director on its internet site. Comments should be provided

Regulation (EC) No 216/2008 of the European Parliament and of the Council of 20 February 2008 on
common rules in the field of civil aviation and establishing a European Aviation Safety Agency, and
repealing Council Directive 91/670/EEC, Regulation (EC) No 1592/2002 and Directive 2004/36/EC
(OJ L 79, 19.3.2008, p.1), as last amended by Commission Regulation (EC) 1108/2009 of the
European Parliament and of the Council of 21 October 2009 (OJ L 309, 24.11.2009, p. 51).

Management Board Decision concerning the procedure to be applied by the Agency for the issuing of
opinions, certification specifications and guidance material (‘Rulemaking Procedure’), EASA MB 08-
2007, 13.6.2007.
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within 3 months in accordance with Article 6(5) of the Rulemaking Procedure. Comments
on this proposal should be submitted by one of the following methods:

CRT: Send your comments using the Comment-Response Tool (CRT)
available at http://hub.easa.europa.eu/crt/

E-mail: Only in case the use of CRT is prevented by technical problems
these should be reported to the CRT webmaster and comments sent
by email to NPA@easa.europa.eu.

Correspondence: If you do not have access to internet or e-mail you can send your
comments by mail to:

Process Support
Rulemaking Directorate
EASA

Postfach 10 12 53
D-50452 Cologne
Germany

Comments should be received by the Agency before 20 March 2011. If received after
this deadline they might not be taken into account.

Comment Response Document

All comments received in time will be responded to using a comment response summary
table (CRST), which includes in a single document a summary of comments received, the
Agency responses and the amended text, where relevant. This table will be incorporated
in a comment response document (CRD) and will be available on the Agency’s website
and in the Comment-Response Tool (CRT).

Content of the draft Opinion and Decision

Scope

8.

This NPA includes a proposal for Implementing Rules (IR), Acceptable Means of
Compliance (AMC) and Guidance Material (GM) on Flight and Duty Time Limitations and
Rest Requirements for commercial air transport operations by aeroplanes, other than
Air Taxi, Emergency Medical Service (EMS) and single pilot operations.

Background

9.

10.

The FTL requirements laid down in Subpart Q of EU-OPS, and applicable to commercial air
transport with aeroplanes, are the result of long-lasting negotiations based on operational
experience. Therefore, the European Parliament and the Council when adopting
Regulation (EC) No 1899/2006 specifically requested EASA to conduct a scientific and
medical evaluation of Subpart Q [ref. Regulation (EC) No 3922/91 new Article 8(a)] and
assist the Commission in the preparation of regulatory proposals, if required:

‘By 16 January 2009, the European Aviation Safety Agency shall conclude a scientific and
medical evaluation of the provisions of Subpart Q and, where relevant, of Subpart O of
Annex Ill. Without prejudice to Article 7 of Regulation (EC) No 1592/2002 of the
European Parliament and of the Council of 15 July 2002 on common rules in the field of
civil aviation and establishing a European Aviation Safety Agency, the European Aviation
Safety Agency shall assist the Commission in the preparation of proposals for the
modification of the applicable technical provisions of Subpart O and Subpart Q of Annex
1.’

To complete this task, the Agency established an FTL Advisory Group representing the
affected stakeholders, to provide recommendations on how the said evaluation should be
completed. Taking into account that a number of key elements of Subpart Q were widely
accepted and some elements needed more attention than others, the FTL Advisory Group
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identified 18 elements to be addressed, including the points within Subpart Q still subject
to national provisions.

11. The scientific FTL experts who completed the evaluation reached a consensus on the 18
key elements, which were published in a report compiled by Moebus Aviation. The related
report included various conclusions that could broadly be described as ‘recommendations,
precautions, advice, guidance, questions and needs for further scrutiny or dedicated
research’. This report triggered discussions from different interest groups with
contradicting views about its conclusions.

12. This report was forwarded to the Commission and published by EASA but, due to time
constraints and the need for a full assessment including any relevant aspects in addition
to those relating to flight safety, the elements resulting from the above-mentioned report
could not be included into the proposals laid down in the NPA 2009-02 on operations,
which was published by the Agency on 30 January 2009.

13. Considering the follow-up of the Moebus report, the Commission tasked the Agency to
complete the necessary rulemaking activity taking into account recent scientific evidence
and to consider it as a priority task.

14. The Terms of Reference (ToR) of Rulemaking Task OPS.055 were published on
20 November 2009 and required the Agency in particular:

. To fulfil the task as required by the legislator taking into consideration all relevant
recent publicly available studies/evaluations and operational experience:

o] by reviewing the flight and duty time limitations and rest requirements
specified in Subpart Q;

o] by addressing those areas/points in EU-OPS Subpart Q currently subject to
national provisions in accordance with Article 8(4) of Council Regulation (EEC)
No 3922/91 (e.g. extended FDPs with augmented flight crew, split duty, time
zone crossing, reduced rest and standby);

o] by submitting regulatory proposals (IR, CS, AMC, GM) based on the preferred
option retained after completion of a regulatory impact assessment; and

o] by reviewing and clarifying accordingly the proposed Authority (NPA 2009-
02d) and Organisation (NPA 2009-02c) requirements regarding the
development and modification of individual schemes and the process for their
approval, and the use and role of a Fatigue Risk Management System (FRMS)
in relation to an operator’s safety management system (SMS) and to the use
of individual schemes.

o To carefully evaluate the impact of the regulatory solutions envisaged and to
provide a comprehensive Regulatory Impact Assessment encompassing flight safety
as well as other relevant aspects, such as economic and social.

. To take account of all relevant recent and publicly available scientific and/or
medical studies/evaluations and operational experience, as well as the conclusions
drawn from the discussions on Subpart Q by the Air Safety Committee, relevant
comments to NPA 2009-02, experience gained in requests for derogations to
Subpart Q, any amended ICAO SARPS, and international developments. In
particular, the outcome of the ICAO Fatigue Risk Management System Task Force
was to be considered.

15. As required by the ToR, the Agency set up a Rulemaking Group to support it in drafting
the NPA. The Rulemaking Group was composed of a representative membership,
including National Aviation Authorities (NAA), Airlines and Flight and Cabin Crew
representatives. It also included an observer from the European Commission.

16. The first Rulemaking group meeting took place on 4 December 2009. In total ten plenary
meetings were held until 30 November 2010. In May 2010 a dedicated ‘RIA Subgroup’
was set up with the view to defining the elements to be covered by the Regulatory
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Impact Assessment (RIA). Between May and end of August 2010, four Subgroup
meetings were held in addition to the ten plenary meetings mentioned above.

FTL provisions for all operations (CAT with aeroplanes, but also CAT with other-than-
aeroplanes and non-CAT operations) were originally included in NPA 2009-02 and were as
such commented on by stakeholders. Therefore this NPA supersedes the proposals for
CAT with aeroplanes from NPA 2009-02. In order to ensure the consistency of the future
FTL regulations, the comments to the draft FTL provisions from NPA 2009-02 and this
NPA will be reviewed concurrently. This will result in a single Comment Response
Document (CRD) and a single Opinion for FTL provisions. The CRD is scheduled to be
published in the second quarter of 2011 and the Opinion will be delivered during the
fourth quarter of 2011.

Safety data

18.

19.

20.

21.

22.

23.

Accidents and serious incidents are important high-level safety indicators (‘lst tier
indicators’, as described in the RIA). As a first step it is therefore important to look into
this data as it can also give an indication of the potential benefits of rule changes. A rule
change could improve the fatigue risk mitigation and thereby reduce the number of
accidents and serious incidents in the future by minimising contributing factors such as
degraded performance and human errors.

When collecting data it is crucial to collect only such accidents and incidents on which the
proposed rule could possibly have had an impact. Therefore, the Agency’s Safety Analysis
Department extracted from the European Central Repository records with the following
criteria:

. EASA-country registered fixed-wing aircraft;

. Commercial Air Transport;

. Period 2000—-2010;

. Narrative containing mention of ‘crew fatigue’.

The period of 10 years was chosen in order to capture accidents and incidents under
recent national FTL regulations, upon which EU-OPS is based to a certain extent,
therefore in a context comparable to the one under current EU-OPS Subpart Q. Subpart Q
itself has only been in force since 2008.

When assessing this data, it is to be borne in mind that focussing on the narrative
specifically mentioning ‘crew fatigue’ risks missing fatigue-related incidents. Another
possibility would have been to use the term ‘human factor’ as behind a human factor
fatigue might be a contributing element, but then the risk would have been to
overestimate the number of fatigue-related incidents. Also, many operators operate
according to their collective labour agreements with air crew, containing further
mitigating measures beyond the legal requirements of Subpart Q (or national
regulations), which could explain the relatively low number of identified events (see
below). Finally, fatigue is an issue that is traditionally under-reported by aircrew, as (self)
assessing fatigue is generally a difficult exercise.

By applying this rather conservative approach, the Agency found two accidents and eight
serious incidents involving three fatalities. However, in both accidents the crew operated
outside the legal limits. In one case the FDP was exceeded by almost three hours and in
the other case the crew did not respect the minimum rest period. These accidents
therefore indicate that oversight is a key issue when looking at crew fatigue rather than
the rules themselves.

The Accident Investigation report on one serious incident indicates that an arrangement
of economy seats may be an inadequate in-flight rest facility. On the whole this data
contains a number of note-worth facts related to fatigue, but

. the data is statistically insufficient to directly deduct potential benefits of rule
changes;
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. the data is statistically insufficient to detect current and future safety risks, in
particular as more fatigue risks may be masked under human factor related
incidents or as they are not reflected at all in this data.

As a result, the Agency decided to follow a pro-active and predictive approach and base
the development of EASA FTL rules on a process of hazard identification and safety risk
management as described below in ‘Chapter V — Regulatory Impact Assessment’.

Structure

24. The Subpart Air Operations of Part Authority Requirements (Part-AR) contains the
requirements for national competent authorities, specific to air operations (in addition to
Subpart AR.GEN). The Subpart AR.OPS contains four sections dealing with general
requirements, certification of commercial air operators, specific operations approvals and
the approval of flight time specification schemes.

25. The Subpart Air Operations of Part-Organisation Requirements (Part-OR) is applicable to
non-commercial operators with complex motor-powered aircraft and all commercial
operators and is divided into 9 sections:

Section | Operator requirements (OR.OPS.GEN.0OO1)
Section 11 Manuals, logs and records (OR.OPS.MLR.001)
Section Il Air operator declaration (OR.OPS.DEC.001)

Section IV Air operator certification (OR.OPS.AOC.001)

Section V Flight crew (OR.OPS.FC.001)

Section VI Cabin crew (OR.OPS.CC.001)

Section VIl  Technical crew (OR.OPS.TC.001)

Section VIII Flight and Duty Time Limitations and Rest Requirements (OR.OPS.FTL.001)
Section IX Security (OR.OPS.SEC.001)

The following graph provides an overview of EASA’s overall rulemaking structure and the
rulemaking structure for organisation requirements, which includes the proposed FTL
requirements.

Table 1: Overview of the EASA Rule structure
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Basic
Regulation

Authority
Requirements

Organisation Operation Personnel TCO
Requirements Requirements Reguirements Requirements

Part-NCO Part-FCL Part-TCO

Conversion of
national
licences

Part-NCC

Licences of
non-EU states

Part-CAT

Part-SPO

Part-SPA Part-CC
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Table 2: Overview of Part OR.OPS Rule structure

Organisation
Requirements

.GEN 1 .MLR
.DEC L .AOC
.FC 1 .CC
.TC 1 FTL —
.SEC |
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26. Flight and Duty Time Limitations and Rest Requirements are included in Section VIII of
Subpart OPS of Part.OR. Section VIII is divided into four chapters, and includes several
appendices:

Chapter 1 includes general provisions applicable to non-commercial operators with
complex motor-powered aircraft and all commercial operators. It includes in particular a
definition section, addresses Operators’ responsibility and includes provisions on Fatigue
Risk Management.

Chapter 2 includes general provisions applicable to commercial air transport operators
with all aircraft types. It addresses in particular requirements on home base, flight duty
period, flight times and duty periods, positioning duty, split duty, standby duty, rest
periods, nutrition and records.

Chapters 3 and 4 are reserved for the moment. They will include general provisions
applicable respectively to Commercial Operators other than CAT and Non-Commercial
Operators with Complex Motor-Powered Aircraft. The content of these chapters has
already been consulted under NPA 2009-02, although not under the structure currently
proposed by this NPA 2010-14A. As noted in paragraph 17, the CRD on FTL requirements
will address both comments received under this NPA 2010-14A for Commercial Air
Transport and the comments received under NPA 2009-02.
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Table 3: Overview of sections in this NPA

27.

28.

29.

General
Provisions

Chapter 1

Commercial Non-commercial
other than CAT with complex
powered aircraft

Commercial Air
Transport (CAT)

Chapter 2

Chapter 3 Chapter 4

Appendix X Certification

Specifications(CS)

Section 1

Aeroplane —
schedule & charter

Section 2
Ultra-Long-Range

Section 3

Night Cargo

Section 4
Air Taxi

Section 6
Helicopters

Appendix X to OR.OPS includes in its section 1 specific Flight and Duty Time Limitations
and Rest Requirements for Commercial Air Transport by Aeroplane — Scheduled and
Charter Operations. It contains the detail of the requirements addressed in Chapter 2.

Additional Sections (2 to 7) are planned, addressing detailed requirements for Ultra Long
Range Operations, Sole Night Operations, Air Taxi Operations, Emergency Medical Service
(EMS) Operations, Single Pilot Operations and Helicopter Operations. This NPA does not
include proposals for these operations. They will be addressed by a future Rulemaking
Task (OPS.071).

The structure of AMC and GM follows the structure of the Implementing Rules. For each
AMC or GM subheadings have been assigned to clarify the content of the applicable
material.

‘Hard Law’ vs ‘Soft Law’
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The question whether FTL requirements for Commercial Air Transport by Aeroplane
should be addressed through ‘Hard Law’ (Implementing Rules) or ‘Soft Law’ (Certification
Specifications) was discussed by the Rulemaking Group.

In essence, the difference between these two approaches is the flexibility provided and
the fact that derogations from Implementing Rules have to be processed under
Article 14(6) of the Basic Regulation (BR) (approval by the European Commission after
consultation of the EASA Committee and scrutiny by the European Parliament and the
Council), while deviations from a Certification Specification have to be processed under
Article 22(2) of the Basic Regulation (approval of individual schemes by the Member
State and validation by the Agency).

Article 22(2) of the Basic Regulation offers the Agency the possibility to use Certification
Specification (CS) to address FTL requirements in the following terms: ‘with regard to
flight time limitation, the Agency shall issue applicable flight time limitation CS to ensure
compliance with the related Implementing Rules taking into account the latest scientific
and technical evidence. Member States may approve individual flight time specification
schemes, which deviate from those issued by the Agency, but in this case they shall
inform the Agency, the Commission and other Member States. The Agency shall within
one month assess the individual scheme. If a Member State disagrees with the Agency’s
conclusions, it shall refer the issue to the Commission. The content of individual schemes,
which are acceptable to the Agency or on which the Commission has taken a positive
decision, shall be published.”

Article 22 of the Basic Regulation also specifies that initially the implementing rules shall
include all substantive provisions of Subpart Q of Annex Ill to Council Regulation (EEC)
No 3922/91, taking into account the latest scientific and technical evidence.

On the basis of this latter provision, the majority of the members of the Rulemaking
Group, including the Flight and Cabin Crew Representatives and the Airline Associations,
expressed the opinion that FTL requirements for Commercial Air Transport by Aeroplane
should be addressed only through Hard Law. Concerns were also expressed that full
standardisation and level playing field could not be achieved through Certification
Specifications.

The Agency is not of this opinion, because it considers that the provisions of Article 22
(individual schemes) provide at least the same level of control than Article 146
(derogations). However it decided to follow the opinion of the Rulemaking Group in order
to obtain stakeholders’ adherence.

Finally it should be noted that, considering the outcome of the consultation of NPA 2009-
02, the Agency may maintain the use of Certification Specifications for Commercial
Operations other than Commercial Air Transport and Non-Commercial Operations of
Complex Motor-Powered Aircraft.

Differences with ICAO

37.

The need to regulate flight time and rest periods to control and mitigate the effects of
fatigue is recognised internationally. ICAO published these rules in Parts I, Il and Ill of
Annex 6. According to this document, crew members’ fatigue issues are treated equally
with other important issues like sickness or lack of oxygen during flight. The proposed
Implementing Rules related to FTL requirements are in accordance with the ICAO
provisions. ICAO Annex 6 also requires the flight time limitations to be based on scientific
evidence, where available. While the Agency’s Regulatory Impact Assessment aimed at
collecting and assessing such available evidence, the rulemaking group did not gather
direct input from scientists to validate the RIA’s conclusions and their translation into the
NPA. However, such input is planned for the period between January and June 2011
during the NPA Comment Review period.

Impact of new EASA rules on different national FTL schemes and provisions contained in
Article 8 of EU OPS
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Rules on flight and duty time limitations and rest requirements are laid down in Subpart
Q of Annex Il to the EU OPS Regulation®. The regulation lays down harmonised rules by
setting a minimum safety level. However some elements of subsidiarity? remain in
Subpart Q. In particular, there are several cases where different rules apply in different
Member States for the following reasons:

. EU OPS ensures a set of legally binding minimum requirements, but individual EU
countries can apply stricter FTL rules at national level. This is allowed by recital 11
of Regulation (EC) No 1899/2006 in the following terms: ‘Member States should be
able to continue to apply national provisions on flight and duty time limitations and
rest requirements for crew members, provided that the limits established by such
national provisions are below the maximum limits and above the minimum limits
laid down in Subpart Q of Annex II1.’

o Recital 7 of Regulation (EC) No 1899/2006 also contains a so-called ‘non
regression’ clause specifically applicable to Subpart Q, which allows Member States
to maintain collective labour agreements or national legislation more favourable
than those laid down in Subpart Q.

. Subpart Q today does not cover some elements of flight time limitations, such as
split duty, augmented crew and standby. These areas are currently left by Article
8(4) of EU OPS to the national legislator ‘until Community rules based on scientific
knowledge and best practices are established’, therefore leading to different
national legal provisions across Europe.

Under the Basic Regulation, the above elements of subsidiarity should not be allowed
anymore, as the Basic Regulation mandates the development of fully harmonised aviation
safety regulations. The impact of EASA’s rulemaking task to prepare a new ‘proposal for
the modification of the applicable technical provisions of Subpart Q of Annex III' as
foreseen in Article 8a of EU OPS is therefore twofold.

. Firstly, under the new regulatory framework the possibility to apply stricter FTL
rules at national level is removed.

. Secondly, the new rules will fill the gaps that were left by default to the national
legislator and will therefore harmonise FTL rules across Europe.

Comparison with EU-OPS Subpart Q

40.

In order to facilitate the assessment of changes implied by the proposals attached in
comparison with the existing regulatory framework, the Agency has prepared cross-
reference tables to help the comparison between the proposed requirements and EU-OPS
Subpart Q, which can be found in Section D to this NPA (see NPA 2010-14D).

Flight Time and Pilot Rest Requirements in the United States

41.

Regulations limiting flight time and pilot rest requirements have been in place in the
United States since the 1940s. Compared to the European legal requirements contained
in EU-OPS Subpart Q, the current US rules are less specific and leave more room for
interpretation. As an example, they do not address the amount of time a pilot can be on
duty. The US regulation is based on an 8 hour flight time duty and currently does not
take into account circadian rhythms and operations with multiple take-offs and landings.
It also distinguishes between domestic and international flights.

Regulation (EEC) No 3922/91 (OJ L 373, 31.12.1991, p. 4), as last amended by Regulation
(EC) No 859/2008 (OJ L 254, 20.9.2008, p. 1).

‘The principle of subsidiarity is defined in Article 5 of the Treaty establishing the European
Community. It is intended to ensure that decisions are taken as closely as possible to the citizen and
that constant checks are made as to whether action at Community level is justified in the light of the
possibilities available at national, regional or local level. Specifically, it is the principle whereby the
Union does not take action (except in the areas which fall within its exclusive competence) unless it is
more effective than action taken at national, regional or local level. It is closely bound up with the
principles of proportionality and necessity, which require that any action by the Union should not go
beyond what is necessary to achieve the objectives of the Treaty.’ (source: Europa Glossary).
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For domestic flights the regulation generally limits pilots to 8 hours of flight time during a
24-hour period. This limit may be extended provided the pilot receives additional rest at
the end of the flight. For domestic operations a minimum rest requirement of
8 continuous hours of rest during the 24-hour period is also required.

For international flights that require more than 12 hours of flight time, air carriers must
establish rest periods and provide adequate sleeping facilities outside of the cockpit for
in-flight rest.

On 14 September 2010 the FAA issued a new legislative proposal in the form of a Notice
of Proposed Rulemaking (NPRM) on Flight time limitations and rest requirements for
commercial air transport. An update of the existing flight time limitation and rest
requirements has been triggered by recommendations of the US National Transportation
Safety Board (NTSB) following investigations into a number of accidents and incidents,
where the NSTB identified pilot fatigue as one of the contributing factors.

The US NRPM has been inspired by the regulations currently in place in Europe (in
particular CAP 371, and to a certain extent EU-OPS Subpart Q), as well as scientific
research. It proposes, among others:

. A single rule for domestic, international and unscheduled flights.

. Increased rest requirements.

o Weekly and monthly (28 days) cumulative fatigue limits as well as weekly and
yearly limits on the amount of time a pilot may be assigned any type of duty.

. 30 consecutive hours of off-duty time every week.

. A number of requirements on maximum flight duty periods based on time of day

taking into account the circadian rhythm, number of scheduled segments, time
zones and in-flight rest.

. Standby duty requirements.
. FDP extension and a minimum rest reduction at commander’s discretion.

o A possibility for operators to exceed any of the provisions under Fatigue Risk
Management (FRM).

When reviewing this NPA, the reader will be tempted to make comparisons between the
EASA NPA and the FAA NPRM. However, the individual elements of this draft NPA and the
FAA NPRM proposal should not be compared in isolation. For instance, with respect to
maximum allowed flight duty periods and rest requirement:

. The EASA NPA is more protective at reporting times between 14:00 to 17:00.

. The NPRM is more protective when the WOCL is encroached (09:00 hrs max FDP vs
11:00 hrs).

. The EASA NPA prescribes rest in function of the preceding duty period, the NPRM
only defines a standard sleep opportunity of 9 hours. The NPA is also more
protective in terms of weekly rest (36 hours including 2 local nights, vs 30 hours).

. NPRM does not reduce FDP up to 4 sectors.

On the whole the overall level of protection might be comparable as both schemes have a
similar approach, but lay different emphasis on FDP limits and rest requirements.

Transitional measures

47.

Transitional measures for the entry into force of the new requirements will need to be
included in the Cover Regulation which will accompany the implementing rules, taking
into account the time needed to prepare their implementation. However, such provisions
can only be elaborated when more is known about the exact content of the final rule and
its impact; as a consequence this NPA does not include detailed proposals on how the
transition from EU-OPS Subpart Q and national requirements under Article 8 of EU OPS to
the Implementing Rules will take place. This will be further elaborated in the CRD and will
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be included in the Agency’s final Opinion. To be in a position to prepare such measures
the Agency would like to know the views of stakeholders in this respect.

Regulatory Impact Assessment

According to the formal Rulemaking Procedure of the Agency®, a full regulatory impact
assessment (RIA) had to be introduced as a part of any proposed new rule.

The aim of the RIA is to determine the best option to achieve the objective of a
rulemaking activity while minimising potential negative impacts. It consists of a series of
five logical steps that structure the analysis: issue identification, objective definition,
option development, impact analysis and option comparison. By providing transparent
and evidence-based analysis of the advantages and disadvantages of the rule options
against the defined objectives, decision-makers and stakeholders have a solid reference
framework for discussion and informed evidence-based decisions. It should be noted
however that not all detailed provisions have been assessed by the RIA; in this case, this
is highlighted in this explanatory note.

The methodology for comparing the options in Agency RIAs is not prescribed. In the past
the Agency applied different methodologies in order to determine the preferred option,
including Cost-Benefit Analysis (CBA) and Multi-Criteria Analysis (MCA). When applying
CBA a crucial element is to identify accidents and incidents that could be avoided by
introducing the new rule in order to estimate the expected benefits. However, as regards
fatigue as a causal or contributing factor, the Agency could not draw on statistically
representative data on accidents® and serious incidents for European operators where
fatigue was specifically cited in the narrative. Where fatigue was identified as a
contributing factor it would also be necessary to establish a certain percentage of
contribution. No information was available on which this percentage could be based.

However, the lack of statistically representative data on reported fatigue-related
accidents/serious incidents for European operators does not necessarily mean that all
mitigation measures are fully effective. Instead of the reactive approach underlying the
CBA, it was decided within the OPS.055 rulemaking group to apply a more pro-active
methodology based on Safety Risk Management and MCA that would allow identifying
benefits based on hazards and their mitigation. As a first step, an inventory of fatigue
hazards (e.g. high cumulative workload) was developed. Based on this, all mitigation
measures addressing the hazards (e.g. rolling limits on duty and flight duty periods)
known to the group of FTL experts were listed. The options to be assessed in the RIA
were then based on the specific limits the mitigation measures could prescribe (e.g. no
more than 60 duty hours in 7 consecutive days). For this reason, the RIA looks at
different options at a very detailed level and tries to identify improvements at this level
rather than comparing the current scheme to a totally different one.

The reference point (Option 0) of the assessment was EU-OPS Subpart Q, which is
considered a comprehensive FTL scheme which already provides a certain standard of
fatigue-risk mitigation. The task of this rulemaking effort was thus not to entirely replace
this scheme, but to identify possible weaknesses in the system and to rectify them.

The safety assessment of the derived options was based on scientific evidence put
together by the rulemaking group as well as on a limited exercise of ad hoc scenario-
based modelling of fatigue risks related to some of the proposed rules, using the SAFE
model. The SAFE model is currently considered to be the only validated model to assess
most fatigue risks in aviation. Where available, information from Air Accident
Investigation Boards (AAIB) was considered. All other impacts were assessed using a mix
of qualitative and quantitative methods.

See footnote 2 above.

As mentioned in paragraph 21, there were two accidents identified with fatigue as a contributing
factor, but in those cases the crew operated outside the allowable FDP limits or did not respect the
minimum rest requirements.
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The individual options were then compared using the MCA methodology. Essentially, the
MCA applies cost benefit thinking to cases where there is a need to compare impacts that
are a mixture of qualitative, quantitative and monetary data, and where there are varying
degrees of certainty. Positive and negative impacts of the proposed rule on safety,
environmental, social, economic and regulatory issues are thus compared by a
transparent scoring system.

Based on the primary objective of the Agency to ensure ‘a high uniform level of safety’
the identified impacts on safety received a higher weight than other impacts.

The results of the MCA should not be seen as a mathematical result, but rather as an
effort to make transparent the considerations of the experts and the final assessment of
the Agency.

In order to ensure that the scoring is used consistently and the results are robust a
sensitivity analysis was conducted to identify what aspect drives the final result.

When looking at the positive (safety benefits) and negative (economic, social) impacts of
different FTL options it is crucial to define the reference against which to measure these
effects. For this RIA the reference is the FTL requirements in EU-OPS Subpart Q. This
means that some of the potential safety benefits will be overestimated because in reality
some Collective Labour Agreements (CLA) already provide — sometimes significantly — a
higher level of protection than Subpart Q. The same is true for negative effects on the
economic or social side which may not be as high as estimated due for example to the
additional costs already implied in a CLA. The task of the Agency is to ensure that any
rule provides a uniform high level of safety irrespective of CLAs as any operator may
chose to operate purely to the applicable FTL scheme. This RIA therefore does not
explicitly take into account CLAs and assumes that the potential over-estimates on safety
benefits are neutralised by the potential over-estimation on the cost-side. On the other
hand, it is acknowledged that the wide-spread existence of CLAs will also have a
‘cushioning’ effect on the potential cost implications a rule change might have on airlines’
operations.

While conducting the Regulatory Impact Assessment and the review of publicly available
scientific research, the Agency identified a number of subjects for which further research
might be needed:

o] Health effects of long duty periods followed by long rest periods;

o] The cumulative effect of regular consecutive duties of more than 10 hours by day
and 7 hours by night;

The cumulative effect of duty of more than 100 hours per 14 days;

The possible impact of the high level of sectors (=6) on crew alertness;
The impact of disruptive schedules on cumulative limits;

The use of economy seats as in-flight rest facility;

The combination of Split Duty with augmented crew, time zone crossing;
The combination of non-acclimatisation with split duty;

The combination of Split Duty with FDP extension by in-flight relief rest;

0O O 0O O O O o o

The impact of standby other than at the airport on allowable FDP and calculated
DP;

The appropriate mitigating measures for early-to-late and late-to-early transitions;
The effectiveness of Subpart Q provisions for (partially) non-acclimatised crew;

o] The appropriate mitigating measures for Eastward-Westward and Westward-
Eastward time zone transitions.
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The need to conduct further research on these subjects will be further assessed by the
Agency on the basis of the comments received from this NPA.

The Rulemaking Group also identified subjects for the development of additional
Guidance Material (GM), although some group members felt some of those subjects
should be covered by legally binding rules. The development of GM not being a priority as
opposed to the development of implementing rules, these subjects will be addressed by a
future Rulemaking Task. The Group identified the following areas:

. Guidance on the protection of the 8 hours sleep opportunity in case of long duty.

o Avoiding the combination of Simulator Training/Cabin Crew Safety Training in the
same Flight Duty Period.

. Fatigue management countermeasures for long-range flying.
. The use of models and scales to measure fatigue, e.g. Samn-Perelli.

. Operators’ policy in term of short recuperative breaks (e.g. 10mn/3hrs for Cabin
Crew).

. In-flight rest: avoid returning to the controls within 30 minutes of waking, after
bunk rest.

. Highlighting operating or relief crew on the roster for augmented crew operations
(Industry best practice).

. Exceeding max FDP: adapting schedules after season while adapting crewing
arrangements (i.e. augment crew, change crew at stopover) after shorter period.

. The best start time to optimise crew alertness on flights with augmented crew,
based on CAP 371 13.3.

. NAA oversight of commander’s discretion.
o Rest break optimisation in function of circadian rhythms.

. Optimisation of rest period scheduling in combination with significant Time Zone
Crossing (e.g. guidance material in CAP 371 on periods between 18 and 30 hours to
be avoided).

The need for guidance material is further discussed in the RIA.

Explanatory memorandum on Part-OR Subpart OPS

The purpose of this memorandum is to provide more detailed explanations on the
proposed Implementing Rules for Organisations on Flight and Duty Time Limitations and
Rest Requirements than the ones offered in the general part of the Explanatory Note to
this NPA.

While stakeholders are invited to comment on all aspects of this NPA, including the
explanatory note and the RIA, the Agency has identified several subjects where the views
of stakeholders are more particularly needed. These issues are identified as ‘Questions’ to
stakeholders in the text below.

The Basic Regulation requires all operators to ensure that the performance of crew
members will not deteriorate to the extent that flight safety is endangered because of the
effects of fatigue. Operators are required to provide rest periods for crew members in
order to overcome the effects of previous duties. For commercial operations and non-
commercial operations with complex motor-powered aircraft limitations to flight time,
flight duty periods and rest periods shall be specified in the operations manual. Crew
member’s fatigue management should be implemented through a rostering system. Such
a system shall take into account the number of sectors flown, time zone crossing, sleep
deprivation, disruption of circadian cycles, night hours, positioning, cumulative duty time
for given periods of time, sharing of allocated tasks between crew members and possible
crew augmentation.

The Implementing Rules which should supplement the above described provisions, taking
into account EU-OPS — as specifically required by the Basic Regulation — and available
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scientific evidence, are included in Part CAT Subpart GEN and in a dedicated section of
OR.OPS.

65. The FTL requirements in general are the same for flight, cabin crew and technical crew
with very few marginal differences.

Section VIIlI — Flight and Duty Time Limitations and Rest Requirements
(OR.OPS.001.FTL)

66. The general chapter specifies the scope of rule and defines the terms used in the

document. Provisions of this chapter should be applicable to all types of operators
(commercial or not).

Chapter 1 — General
Scope (OR.OPS.FTL.100) and Applicability (FTL.1.200)

67.

68.

Due to the rule structure, the scope of OR.OPS.FTL Chapter 1 covers all operations and
Chapter 2 covers all commercial air transport operations. Therefore these chapters will
need to be reviewed when Flight Time Limitations regulations will be developed for these
types of operations. This will be the purpose of the Rulemaking Task OPS.071, as defined
by the EASA Rulemaking Programme.

FTL.1.200 applies to commercial air transport operations by aeroplanes, other than Air
Taxi, EMS and single pilot operations, in conjunction with the scope defined in
OR.OPS.FTL.100. After carefully reviewing possible requirements to manage fatigue for
Air Taxi Operators, the Rulemaking Group concluded that the current provisions of
Subpart Q were not adapted to this kind of operations. The Group consequently proposed
that Air Taxi Operations needed to be addressed separately. This will be taken care of by
Rulemaking Task OPS.071. The same applies to EMS and single pilot operations.

Definitions (OR.OPS.FTL.105)

69.

70.

Definitions to be used for the purposes of Subpart Q are described in paragraph
OPS 1.1095. This paragraph is transposed into OR.OPS.FTL.105. There are some new
definitions introduced and some differences with definitions laid down in ICAO Annex 6
Part I. The majority of definitions proposed in Paragraph OPS 1.1095 are still subject to
discussions of the ICAO Operations Panel Working Group as, for example, a definition of
‘Standby’. Therefore, some definitions already proposed in Subpart Q may be harmonised
with ICAO definitions after their review by the ICAO Air Navigation Commission.

A few definitions were added to those included in Subpart Q, or amended, as explained
below:

‘Acclimatised’: the initial definition of WOCL included also an implicit definition of
acclimatisation. The initial definition of WOCL is now split in two; a new definition of
‘Acclimatised’ being introduced. As compared to Subpart Q, the criteria for acclimatisation
have been amended in relation to the Time Zone Crossing requirements of FTL.1.235(2)
and will be discussed under paragraph 94.

‘Accommodation’ and ‘Suitable Accommodation’ were introduced in order to clarify and
make consistent the requirements on Split Duty, Standby Duty and Minimum Rest
Periods.

‘Air Taxi Operations’: as explained above such operations are excluded from the scope of
Appendix 1 to OR.OPS.FTL.200; therefore this new definition is needed.

‘Flight time’: this term replaces the former ‘Block Time’ of Subpart Q and corresponds to
the term used in ICAO Annex 6.

‘Early start’ (FDP starting in the 05:00—05:59 hr period ) and, ‘Late finish’ (FDP finishing
in the 01:00-01:59 hr period): these definitions were introduced in support of the new
requirements of FTL.1.235 1-(d) on Disruptive Schedules and are discussed under
paragraph 133.

‘A single day free of duty’: this definition is placed in the context of Council Directive

TE.RPRO.00034-001® European Aviation Safety Agency. All rights reserved. Page 18 of 244
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet.



NPA 2010-14 20 Dec 2010

2000/79/EC of 27 November 2000 requiring 7 days free of duty per calendar month.

‘Night duty’: this definition was introduced in support of the new requirements of
FTL.1.210 1-(d) on Night Duties.

‘Rest facility’, ‘Class 1 rest facility’, ‘Class 2 rest facility’, ‘Class 3 rest facility’: these
definitions were introduced in support of the new requirements of FTL.1.210 2 on
Extension of flight duty period due to in-flight rest (augmented crew).

‘Split duty’: this definition was introduced in support of the new requirements of
FTL.1.225 on Split Duty.

‘Ultra long range operations (ULR)’; this definition was introduced because the term is
mentioned as a possible subject for specific FTL requirements in the form of a future
Appendix 2 to OR.OPS.FTL.200.

‘Window of Circadian Low (WOCL)’; the elements related to acclimatisation have been
transferred to a new definition ‘Acclimatised’.

Operator responsibilities (OR.OPS.FTL.110)

71. The Operator’s responsibility requirements from OPS 1.1090 are transposed into
OR.OPS.FTL.110. A change to EU-OPS Subpart Q is introduced in OR.OPS.FTL.110 to
specify reporting times proportionate to the ground duties to be executed.

72. OR.OPS FTL.110(a) requires the operator to publish rosters ‘sufficiently in advance’. This
Subpart Q provision is complemented by an AMC recommending publishing rosters at
least 14 days in advance.

73. OR.OPS FTL.110(i) also includes a requirement to change a schedule or crewing
arrangements where the actual operation exceeds the maximum flight duty period on a
significant proportion of flights in that schedule during a scheduled seasonal period, and
has to be read in conjunction with AMC1-OR.OPS.FTL.110(i). This corresponds to the
requirements set out in OPS 1.1105.

Crew Member Responsibility

74. The Crew Member responsibility requirements from OPS 1.1090 have been transposed
into the future Implementing Rules for air operations of Community operators ‘Part CAT'.
Those draft implementing rules have originally been published as NPA 2009-02b on
30 January 2010 and, after comment review as a Comment Response Document (CRD)
on 25 November 2010. In this CRD, paragraph CAT.GEN.AH.100 Crew responsibilities
addresses crew member’s responsibilities. Crew member responsibilities include the
obligation to comply with the appropriate flight time limitations of the operator based on
paragraph 7.f and 7.g of the ERs. Crew members are required not to perform duties on
an aircraft if they know or suspect that they are suffering from fatigue. At the same time,
crew members who are subject to the FTL limitations of more than one operator are
required to inform each operator about their activities. The GM FTL.APP.1.110 explains
what actions the commander can take to control rest during flight and how crew
members can assess personal fatigue and make optimal use of rest possibilities.

Responsibility of the Competent Authority

75. OPS 1.1090 5 provisions on the grant of variations by civil aviation authorities have not
been transposed in this NPA. In fact, those provisions are linked to the grant of
exemptions and derogations in accordance with Article 8 of EU-OPS, which are covered
respectively by Article 14(4) and 14(6) of the BR. The scope of these articles covers all
Implementing Rules of the Basic Regulation and, therefore, does not need not to be
specifically transposed for exemptions or derogations on flight time limitations.

Fatigue Risk Management (FRM) (OR.OPS.FTL.115)

76. Part Organisation Requirements (OR), as published in NPA 2009-21, includes the
requirement for an Integrated Management System (see OR.GEN.200). This Integrated
Management System will encompass a Safety Management and a Compliance Monitoring
element. The terms ‘Safety Management System’ and ‘Compliance Monitoring System’
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are not used because they would contradict the very idea of an Integrated Management
System. For the same reason, this NPA does not use the term ‘FRMS’ (Fatigue Risk
Management System) but ‘FRM’ (Fatigue Risk Management), as the Agency considers it
should be integrated in the Organisation’s Management System as a constitutive element
of Safety Management.

FRM provisions are generally used in support of non-prescriptive requirements (Soft
Law). This is the approach supported by ICAO, which promotes the use of FRM(S) in this
very case. Also the FAA, in its NPRM on Flight Time Limitations, mandates the use of
FRM(S) only in the case of deviations from prescriptive requirements.

As discussed above, the FTL requirements for Commercial Air Transport by Aeroplane are
addressed exclusively through ‘Hard Law’. Therefore FRM should not be a general
requirement for CAT operators. The only exceptional cases where FRM is proposed to be
required is when an operator wishes to operate under reduced rest provisions [see
FTL.1.235 3-(b)], FDP extensions in the 18:00-21:59 window [see FTL.1.210 &-(b)] and
for certain night operations [FTL.1.210 1-(d)].

General requirements concerning the establishment of FRM are laid down in paragraph
OR.OPS.FTL.115.

Paragraph OR.OPS.FTL.115 specifies that FRM provisions shall be applicable to the type,
size and complexity of the operations and shall correspond to the operator’s flight time
specifications scheme. This paragraph specifies key elements of FRM while more detailed
explanation is moved to AMC material explaining the application of FRM principles (AMC1-
OR.OPS.FTL.115). Both the Implementing Rule and the AMC are based upon appendix 8
requirements of the ICAO SARPs.

Chapter 2 — Commercial Air Transport Operators and Appendix 1 to OR.OPS.FTL.200
Commercial Air Transport by Aeroplane — Scheduled and Charter Operations other
than Single Pilot Operations

81.

Chapter 2 of Section VIII includes general requirements, in terms of principles, on Flight
and Duty Time Limitations and rest requirements for commercial air transport operators,
while Appendix 1 to OR.OPS.FTL includes the detailed requirements, in terms of figures,
for commercial air transport by aeroplane — scheduled and charter operations other than
single pilot operations. These requirements are based on Subpart Q requirements and
contain all substantive provisions of Subpart Q required by Article 22(2)(a) of the Basic
Regulation.

Flight time specification schemes (OR.OPS.FTL.200)

82.

The requirement to establish, implement and maintain flight time specification schemes is
laid down in paragraph OR.OPS.FTL.200. To meet this requirement, commercial air
transport operators shall comply with Chapter 1 and 2 of Section VIII, as well as with the
relevant Appendix including the appropriate detailed requirements. As explained above,
the possibility of using Certification Specifications (CS) has not been included in the
proposed FTL rules for CAT. However this possibility, as presented in NPA 2009-02,
should be used for Commercial Operators other than CAT and Non-Commercial Operators
of Complex Motor-Powered Aircraft. Consequently, for Commercial Air Transport
Operators, flight time specification schemes deviating from the provisions of Appendix 1
to OR.OPS.FTL.200 will have to be processed under Article 14(6), not Article 22(2), of the
Basic Regulation.

Home Base (OR.OPS.FTL.205 and FTL.1.205)

83.

In EU-OPS, Home Base is defined in OPS 1.1095 Definitions. This definition failed to
clarify whether the Home Base should be a single airport or could be an airport system.
Consequently, various national interpretations are currently in force in the EU, leading to
an uneven playing field. FTL.1.205(a) clarifies that the Home Base may be a multiple
airport location when the distance between any of these airports does not exceed a
driving distance of 50km and the related travelling time does not exceed 60 minutes
under normal conditions.
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84. FTL.1.205(b) further clarifies that when the Home Base is a multiple airport location, in
case the FDP starts and finishes in different locations within the Home Base, then the
transfer from the final point of landing back to the initial location of the start of the duty
shall count as positioning.

Question 1: The definition of a Home Base — especially with multiple airports — could
not reach a consensus within the Rulemaking Group. One open item was related to the
above limitation of 50km distance/60min travelling time, the safety impact of allowing
multiple airports is probably negligible, but the social and economical impacts of the
proposal are difficult to assess. In this respect the RIA needs further consideration.
Stakeholders are invited to comment and provide justification elements on the possible
safety, social and economic impact of the proposal, as well as on the proposed related
definitions of positioning, travelling, etc.

Flight Duty Period (FDP) (OR.OPS.FTL.210 and FTL.1.210)

85. Paragraph OR.OPS.FTL.200 elaborates further requirements for flight time specification
schemes in respect of flight duty period for crew members requiring operators to take
into account such elements as number of sectors flown, encroachment of the Window of
Circadian Low (WOCL), extension of FDP due to commander decision and minimum in-
flight break including augmentation of basic flight crew.

1 — Maximum daily Flight Duty Period (FDP)

86. In FTL.1.210 instead of the transposition of the Subpart Q text concerning maximum
basic daily flight duty period and its changes in respect of encroachment on the Window
of Circadian Low (WOCL) and extensions of FDP, two tables for maximum daily FDP
calculations are proposed. Both tables are based on maximum daily FDP of 13 hours
which corresponds to the EU-OPS Subpart Q requirement (OPS 1.1105). The table in
paragraph 1-(a) is a requirement to calculate maximum daily FDP when extensions are
not used and the table in paragraph (b) is applicable for the calculations of maximum
daily FDP with extensions. Both paragraphs enable anyone to calculate maximum daily
FDP with regard to the time of the day or night when FDP starts. The Agency believes
that the introduction of these tables will enable the clear understanding of the maximum
limits and will simplify the rostering process. GM FTL.1.210 further clarifies the
calculation method for the WOCL encroachment, the regulatory reference being the tables
in the implementing rules.

87. Concerning the WOCL encroachment, some Group members noted that the Subpart Q
FDP calculations are based upon reporting time, not wake-up time. Consequently, a crew
member may report at 6:00 and benefit from the full FDP, while actually waking up in the
WOCL. A comparison between Subpart Q and CAP 371 shows indeed that Subpart Q is in
general less protective in the morning, but more protective in the evening than CAP 371.
However, as explained in the RIA, a scientific study on CAP 371 shows that it
overestimates the impact of early starts on crew alertness.

88. While the tables reflect the values of Subpart Q, the Agency proposes that extensions on
FDP starting in the period 18:00 to 21:59 shall only be permitted under OR.OPS.145.FTL
Fatigue Risk Management provisions. This is based on the fact that such extensions,
when granted at the most fatiguing reporting time of the day, should be carefully
monitored.

Question 2:  While the Group could not agree on the tables and values, and in particular
on the possibility to use FDP extensions, the Agency decided to keep the Subpart Q
provision on the basis of operational experience and also due to the fact that additional
mitigating measures (such as 4 hours of additional rest) are used to compensate the
longer FDP. Also, CAP 371 uses a similar provision. However, simulations conducted with
the SAFE model indicated that extended FDP starting in the evening lead to low alertness
levels. The proposal to authorise such extension only in conjunction with FRM did not
reach consensus. Stakeholders are invited to comment on the potential safety impact of
FDP extensions considering the associated mitigating measures, and make proposals for
further/other possible mitigating measures for extension on FDP starting in the evening.
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Conversely, the OPS 1.1105 2.7 FDP limitation to 11:45 when the extension starts in the
period between 22:00 and 4:59 was removed. Its safety justification was not only unclear
to the Rulemaking Group; the Agency considers that the mitigating measure discussed
under paragraph 88 is more focused on the more critical FDP starting time.

FTL.1.210 1-(b) reflects Subpart Q requirement:

—  to limit the maximum number of times that extensions are used to 2 in any
7 consecutive days;

—  to increase the minimum pre-flight and post-flight rest periods by 2 hours, or post-
flight rest by 4 hours;

and clarifies that the use of the 1-hour extension shall be planned in advance.

In FTL.1.210 1-(c) a difference in FDP of flight and cabin crew due to different reporting
time shall not exceed 60 minutes which corresponds to EU-OPS 1.1105 1.4.

FTL.1.210 1-(d) includes additional provisions to Subpart Q for night operations. It
prescribes extended rest periods if three or more flight duty periods encroach on all or
any portion of the window circadian low between two recovery rest periods defined in
FTL.1.235(c). A limit of 4 sectors per duty for consecutive night duties is established,
unless operated under Fatigue Risk Management provisions.

It should be noted that the Agency envisages the development of an alternative appendix
for sole night operations. This would be addressed under a future Rulemaking task (Task
OPS.071). Provision is made in Appendix 3 to OR.OPS.FTL.200.

Concerning Subpart Q (and as opposed to CAP 371), no specific table is used for non-
acclimatised crew. The principle laid down in Subpart Q has been kept, i.e. for the
maximum FDP calculation local time is used when the crew is acclimatised and home
base time is used when the crew is not acclimatised. However, the following changes are
proposed:

o As said in paragraph 70 above, the definition of acclimatised crew, which was
implicitly included in the WOCL definition, has been moved to a specific definition
(‘Acclimatised’).

. The definition of acclimatised has been changed: instead of the Subpart Q criterion
that a crew is acclimatised after 48 hours in a single time zone performing duty or
not, two alternative criteria are used:

o either at least 36 consecutive hours free of duty in an area of 3 hours time
difference, or

o at least 72 hours in an area of three hours time difference conducting duties.

Those two criteria are deemed by the Agency to take better account of the crew capacity
to acclimatise quickly when being free of duty than being conducting duty and are seen
as an improvement to the preceding Subpart Q criterion. However it should be noted that
there is no scientific assessment available on this provision.

Question 3: Other regulations, such as CAP 371, and the FAA NPRM use secondary
tables for non-acclimatised crew and also some, for partly acclimatised crew. This
certainly allows describing the phenomenon of acclimatisation more accurately, but it
may also complicate the calculation of FDP. Stakeholders are invited to comment whether
they consider the proposal to keep the Subpart Q criterion, with the refined definition of
‘Acclimatised’ accurate enough, to describe the phenomenon of acclimatisation and to
effectively counter fatigue-related risks.

2 — Extension of Flight Duty Period due to in-flight rest

95.

This provision, known also as ‘augmented crew’ is based to a large extent on the TNO
study, discussed in the RIA, and on operational experience. Three classes of rest facilities
are defined in OR.OPS.FTL.105 Definitions on the basis of the TNO study. This can be
roughly summarised as Class 1 being a bunk, Class 2 a first class seat, and Class 3 being
a business class seat, with additional conditions on their environment in terms of light,
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noise and disturbance. Based on the TNO figures (75% of in-flight rest duration in a Class
1 rest facility, 56% of in-flight rest duration in a Class 2 rest facility, and 25% of in-flight
rest duration in a Class 3 rest facility, should be credited towards the FDP extension), the
Agency proposes in subparagraph (a)(1) to increase the FDP up to 15 hours with Class 3
rest facilities; up to 16 hours with Class 2 rest facilities and up to 17 hours with Class 1
rest facilities with one additional flight crew member. Subparagraph (a)(2) further
increases these values by 1 hour for flights with two additional flight crew members. This
proposal is not a direct transcript of the TNO study figures, but their transposition into
practical terms, the objective being to keep the rule simple to understand, easy to
implement, and enforceable. It is also, as the RIA shows, a proposal with a minimal
economic impact on the Operators. This NPA does not permit extensions beyond
18 hours. This would be addressed by a specific appendix to OR.OPS.FTL.200 when the
need arises.

Question 4: The three classes of rest facilities introduced in this proposal reflect the
conclusions of the TNO study, which is to date the most comprehensive study conducted
on in-flight rest. This study does not recommend the use of economy class seats for in-
flight rest, although it admits that data is scarce on this subject. While some charter
operators can claim years of operating experience on the use of economy seats as rest
facility, among the serious incident records related to fatigue discussed in paragraph 23
above, one is related to the use of economy class seats as a rest facility. Finally, the RIA
identified that not allowing anymore the use of such rest facilities would have a certain
economic impact on charter operators. Stakeholders are invited to comment and provide
justification elements on the safety and economic aspects of the possible use of economy
class seats as a rest facility.

The above limits are irrespective of the WOCL. This approach has been chosen on the
basis that while an FDP encroaching the WOCL would benefit from a greater extension, to
reach the above limits, than a flight not encroaching the WOCL, this should be
compensated by the fact that the sleep is also more recuperative during the WOCL. This
approach is simple and seems to be validated by the operational experience of some
operators, a number of MS having used it for a number of years and more recently, under
EU-OPS Article 8 provisions.

Question 5: Stakeholders are invited to comment on the validity of the principle that
maximum FDP with augmented crew could be irrespective of the WOCL.

In subparagraph (b), the use of ‘augmented crew’ is limited to three sectors in order to
limit as far as possible the fragmentation of sleep. For the same reason, the minimum
consecutive in-flight rest is set at 90 minutes in subparagraph (c), and at 2 hours for
those crew members at the controls during landing. Finally, an FPD reduction of
30 minutes is required for FDP with 3 sectors.

Question 6: The question of what the minimum consecutive in-flight rest should be is
not an easy one. According to national practices and scientific studies, this may vary
from 1 hour to 3 hours. Stakeholders are invited to comment on the more appropriate
and safety effective measures to limit the fragmentation of sleep. Their views are also
requested on the need to limit augmented crew operations to 3 sectors.

Paragraph (c) defines the minimum consecutive in-flight rest period. The minimum in-
flight rest period is further clarified in subparagraph (d) for flight crew. For the purpose of
allowing in-flight rest to the flight crew, the time during cruise is divided, equally or not,
in 3 if one additional crew member is used, and by 2 if two additional crew members are
used. Therefore, no need for an additional table of minimum rest was identified. The
requirement is limited to ensuring that the cruise phase of the flight above FL 200 be
used to maximise the in-flight rest period of those crew members at control during
landing.
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As seen above, the duration of in-flight rest for flight crew does not need to be specified;
the same could not be done for cabin crew. A table has been included in subparagraph
(e) which sets this minimum duration for Cabin Crew, as a function of the FDP extension
and the type of rest facility. The table specifies different in-flight rest time requirements
depending of the type of in-flight rest facility used. The table follows the general
principles established by scientific studies in terms of differentiation per type of rest
facilities. However, the values themselves take account of current practices and
operational experience from operators, which were not supported by all participants of
the Rulemaking Group.

Question 7: The in-flight rest table for Cabin Crew was not subject to a detailed
analysis in the RIA, in terms of safety and economic impact. Stakeholders are invited to
comment on the appropriateness of the values proposed in the table on minimum in-
flight rest duration for Cabin Crew.

Subparagraphs (f) to (h) include additional provisions, among others on cumulative limits
calculation and minimum rest at destination.

3 — Unforeseen circumstances in actual flight operations — Commander

101.

102.

103.

Paragraph OR.OPS.FTL.210 requires operators to establish procedures concerning
commander decisions in special circumstances and to report when the flight duty period
(FDP) was increased at their discretion. Subparagraph (d) includes a requirement for a
non-punitive process for the use of the Commander’s discretion.

In FTL.1.210 3 (Unforeseen circumstances in actual flight operations — discretion by the
pilot-in-command) (a)(1) it is required that the maximum basic daily FDP which results
after applying FTL.1.210 1(a) and (b) (extensions of basic FDP) or FTL.1.225 (split duty)
may not be increased by more than 2 hours unless the flight crew has been augmented,
in which case the maximum flight duty period may be increased by not more than
3 hours. This corresponds to the requirement set out in OPS 1.1120; however, the
wording in FTL.1.210 3 removes the Subpart Q ambiguity as to which FDP the extension
shall apply: the extension shall apply to the calculated maximum daily FDP (Basic
Maximum FDP reduced by the number of sectors and the WOCL encroachment), not to
the Basic Maximum FDP itself.

Question 8: With the commander’s discretion provisions, the maximum basic FDP when
added to the FTL.1.210 1(b) 1 hour extension, may reach 16 hours for flight crew, and
possibly 17 hours for Cabin Crews when applying FTL.1.210 1(c). Stakeholders are
invited to comment on the safety implications of this provision.

Subparagraph (b) includes the original OPS 1.1120 provisions to allow the Commander to
decrease the FDP or increase the rest in case of severe fatigue.

4 — Unforeseen circumstances in actual flight operations — Short-term re-planning

104.

105.

106.

107.

While OR.OPS.FTL.110 requires the operator to publish duty rosters sufficiently in
advance where applicable to the type of operation, this paragraph provides specific
instructions to the operator when short-term re-planning is necessary in case of
operational need.

Subparagraph (a) addresses the case when the crew schedule is changed before leaving
the place of rest, and its consequence on the FDP.

Subparagraph (b) specifies the conditions under which the operator may use split duty
and reduced rest on short-term re-planning. In these cases, reporting to the Competent
Authority is required by subparagraph (c).

It should be noted that the elements above were introduced at a very late stage in the
development of this NPA and have not been assessed by the RIA in terms of safety and
economic implications. The proposed provisions simply reflect current operational
practices.
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Question 9: Those provisions are clearly included for the sake of operational flexibility
and as said above, the Group could not review the potential safety impact of the
proposal. Stakeholders are invited to comment on the potential safety impact of the
proposal on short-term re-planning.

Flight times and duty periods (OR.OPS.FTL.215 and FTL.1.215)

108. Flight times and duty periods, where applicable to the type of operation, are specified in
OR.OPS.FTL.215. Total duty periods in any 28 and 7 days and total flight time in any 12
consecutive calendar months and any 28 consecutive days are without indication of time
in hours. These figures were moved to Appendix 1 to OR.OPS.FTL.215. This was done for
the purpose of developing FTL requirements for different types of flight operations in the
future.

109. In FTL.1.215 (Flight times and duty periods), figures are defined as follows:
(a) The total duty periods to which a crew member is assigned shall not exceed:
(1) 60 duty hours in any 7 consecutive days;
(2) 190 duty hours in any 28 consecutive days.

(b) The total flight time of the flights on which an individual crew member is assigned
as an operating crew member shall not exceed:

(1) 100 flight hours in any 28 consecutive days;
(2) 900 flight hours in any calendar year;
(3) 1 000 flight hours in any 12 consecutive calendar months.

110. In FTL.1.215 (a)(2), the operator is required to spread duty periods within any
28 consecutive days as evenly as practicable. The Rulemaking Group discussed whether
an additional limit of 14 days (as recommended by the Moebus report) would be useful in
order to fulfil this safety objective. The RIA shows that while the safety benefit of this
measure could not be established with certainty, its impact on airlines could be
significant, not only on charter operators having to face peaks of activity, but also on
airlines with regular patterns like 5-days-on/4-days-off, where the 14 days limit would
artificially constrain sequences of ‘5 on-4 off-5 on”. It was also noted that the FAA NPRM
did not include this additional 14 day limit. Instead of including such an additional limit, a
new subparagraph (c) requires the operator to demonstrate the implementation of this
provision (‘spread as evenly as possible’).

111. As compared to Subpart Q, an additional limit in ‘any 12 consecutive calendar months’
has been added to the limit in ‘any calendar year’ for the limitation of total flight time.
The Rulemaking Group was concerned by the fact that the current Subpart Q limit of
900 Flight (Block) Hours per calendar year could lead to a theoretical peak of 1 200 Flight
Hours in 12 consecutive months, and by its consequence on cumulative fatigue. However,
it noted that setting this 900-hour limit per any 12 consecutive calendar months would
particularly affect Charter Operators whose activities are very sensitive to holiday peak
periods, such peaks varying in time from one year to another. The RIA identifies the
possible cost associated with such a proposal. The double limit: 900 flight hours in any
calendar year and 1 000 flight hours in any 12 consecutive calendar months could solve
the above concern on cumulative fatigue while addressing the irregular activities inherent
to charter operators. Finally the introduction of a limit in ‘any 12 consecutive calendar
months’ is more in line with the ICAO proposed text ‘in 365 consecutive days’, but does
not have a penalty of dissociation with normal alternation of years (every fourth year is a
leap year which has 366 days) and is less complex for the operators in respect of
calculations of total flight time (note: the FAA NPRM proposes 1000 hrs in 365
consecutive days).

Positioning duty (OR.OPS.FTL.220)

112. Provisions related to the positioning duty were transposed from OPS.1.1105 (5) into
OR.OPS.FTL.220 and reflect corresponding requirements of Subpart Q.
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Split duty (OR.OPS.FTL.225 and FTL.1.225)

113. Under EU-OPS, split duty provisions are addressed by national regulations in accordance
with Article 8 provisions (see OPS 1.1105 6).

114. The Rulemaking Group discussed different possible approaches for Split Duty and based
on these discussions, and after careful impact analysis, the Agency decided to propose
provisions inspired to a large extent by CAA-UK provisions of CAP 371.

115. General principles are set out in OR.OPS.FTL.225. They are: (1) the FDP shall count
continuously from initial reporting time, and (2) no split duty shall follow a reduced rest
period.

116. FTL.1.225 includes specific requirements on split duty, namely concerning the minimum
duration of the break on the ground (3 hours), the increase of the FDP by 50% of the
break and the use of suitable accommodations for breaks of 6 hours or more.
Accommodations and suitable accommodations are defined in the Definition Section
(OR.OPS.FTL.105). This paragraph also includes additional limitations concerning the
combination of split duty and reduced rest.

Question 10: As other provisions currently covered by Article 8 provisions, national
regulations significantly differ on the subject and it was not possible to reach a consensus
on a proposal within the Rulemaking Group. However, a majority of Group members
agreed that current CAP 371 provisions, which form the basis of this proposal, should be
used, as they are supported by both operational experience and scientific evidence.
Stakeholders are invited to comment on the proposed Split Duty provisions.

Standby duty (OR.OPS.FTL.230 and FTL.1.230)

117. Operators need to be able to use standby to cater for unpredictable events, e.g.
replacement of a sick crew member, delays due to severe weather conditions, crew
member unavailability, etc. The unpredictability of standby duty is therefore a given fact
and this proposal is trying to strike the right balance between maintaining the Operator’s
flexibility to uphold the service while introducing an element of predictability into the
scheduling of standby and addressing the risk of increased levels of fatigue. This proposal
acknowledges the fact that one of the most fatiguing elements of standby duty is the lack
of predictability and standby does not allow the crew member to plan his/her rest. Unlike
a crew member on a scheduled duty, a crew member on standby cannot schedule naps or
otherwise control his/her sleep opportunities to assure that the standby crew member is
adequately rested before reporting to work.

118. Overall, there was no agreement amongst the members of the Rulemaking Group on
standby and the Agency was confronted with a wide variety of national practices and
legislation. The variety existing in national rules can be summarised as follows:

(@) Regarding airport standby in many Member States, the maximum FDP counts for
100% from the standby reporting time, whereas in other Member States standby
only counts towards FDP after a certain time of airport standby ranging from
2 hours to 6 hours. Several Member States have no existing regulation on
maximum hours for airport standby, whereas others limit the maximum time
allowed from 8 hours to 13 hours with a general average of 12 hours.

(b) Regarding standby at home or in a suitable accommodation Member States’
approaches differ even more. The limit in most Member States for the maximum
allowable hours for this type of standby is between 12—-14 hours. As an example, in
one Member State the maximum time for standby in a suitable accommodation is
24 hours with no impact on the maximum allowable FDP or on cumulative duty
totals. In another Member State all standby duty is accountable in full towards
cumulative duty totals and is limited to 12 hours.

119. The proposed rules in this NPA are based on the wide variety of existing national rules
and operational practices and will create a level playing field.
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120. Requirements for the assignment of crew members to standby duty are in paragraph
OR.OPS.FTL.230(a) and (b) and reflect corresponding requirements of Subpart Q.

121. Elements of FTL standby duty to be included into the operator’s flight time specification
scheme are explained in paragraph OR.OPS.FTL.230(c).

1 — Airport Standby

122. For Airport Standby a crew member may receive notice to report as little as 1 hour or
less before departure and therefore has to stay in a constant state of readiness. Being at
the airport, immediately ready to start an FDP is considered fatiguing; this proposal
therefore considers that time spent on airport standby before being called out for an FDP
has an impact on the maximum FDP. This mirrors OPS 1.1125 1.2 provisions.

123. OPS 1.1125 left the definition of the relationship between airport standby duty duration
and the assigned FDP at the discretion of the Competent Authority. FTL.1.230 establishes
two cases, depending on whether an accommodation (as defined in OR.OPS.FTL.105) is
provided to the crew or not: standby time counts as FDP where no accommodation is
provided, but a 6-hour buffer is granted where an accommodation is provided.
‘Accommodation’ is defined in OR.OPS.FTL.105. It should be noted that this 6-hour buffer
is based upon operational experience, not science.

124. No limits on Airport Standby are specified, as the provisions of subparagraph (c) are self-
limiting.

125. OPS 1.1125 1.4 provisions on minimum rest following Standby Duty were left at the
Competent Authority’s discretion. As in this NPA Standby Duty is considered as duty,

there is no need to include a specific rest requirement: FTL.1.235 rest requirements at
home base apply.

2 — Other Standby

126. Under EU-OPS, Standby other than at the airport is addressed by national regulations in
accordance with Article 8 provisions (see OPS 1.1125 2). Those national regulations differ
significantly from each other, and it was not possible to reach a consensus on the subject
within the Group. Therefore the proposal below has to be seen as an Agency proposal
intended to raise focussed comments from the stakeholders.

127. Standby other than at the airport shall be provided in a suitable accommodation
[paragraph 2 (a)]. A Suitable Accommodation is defined in OR.OPS.FTL.105.

128. Standby is limited to 12 hours [paragraph 2(b)] and shall count as 25% of duty time for
the purpose of cumulative duty hours’ calculation [subparagraph (d)].

129. Subparagraph (d) requires further reduction of the FDP depending on the crew ability to
rest between the call-out and the reporting time.

Question 11: A key issue concerning standby is that for the sake of crew productivity
Operators want to benefit from the maximum possible available FDP associated with the
longer possible standby duty period. With this constraint in mind, what criteria could be
used in order to guarantee that crew can be properly rested when taking on their flight
duty after standby duty? This proposal includes a limit for standby duration of 12 hours.
The Rulemaking Group is aware that national regulations ensuring that crew are properly
rested before reporting differ widely. Stakeholders are invited to comment on the more
appropriate limit for standby duty duration and, if limits above 12 hours are proposed, to
make suggestions on appropriate mitigating measures to ensure that crew are properly
rested before reporting.

Question 12: The level of fatigue following standby at home or in a suitable
accommodation is also a question where the Rulemaking Group was not able to reach a
consensus. Current national regulations account this form of standby from 0% to 100%
of duty time for the calculation of duty cumulative limit. The NPA proposal of 25% can be
seen as a compromise, though not based on scientific evidence, between the two more
common values currently used by Member States: 0% and 50%. Stakeholders are
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invited to comment on how much they consider Standby Duty at home or in a suitable
accommodation should count for the calculation of duty cumulative limits.

Rest periods (OR.OPS.FTL.235 and FTL.1.235)

130. In OR.OPS.FTL.235 Rest periods the requirement for commercial operators to provide
crew members with recurrent extended recovery rest periods to compensate for
cumulative fatigue was introduced.

1 — Basic Minimum Rest

131. In FTL.1.235, minimum rest periods at home base 1-(a) and away from home base 1-(b)
mirror the corresponding EU-OPS provisions (OPS 1.1110 1.1 and 1.2 respectively).

132. An additional provision to OPS 1.1110 1 includes in 1-(b) the possibility to apply to home
base the rest requirements for away from base, when a suitable accommodation is
provided to the crew. This reflects the current operational practice under EU-OPS and
CAP 371, known as ‘back to back operations’.

Recurrent extended recovery rest periods (also know as ‘weekly rest’) in FTL.1.235 1-(c),
(36-hour period including 2 local nights separated by no more than 168 hours) also
mirror OPS 1.1110 3 provisions, with the following exception: the Subpart Q provision
which allows reporting at 04:00 after ‘weekly rest’ if the ‘weekly rest’ is at least 40 hours,
has been deleted. No scientific evidence was found to support the fact that 4 additional
hours of rest would compensate the lack of rest due to the suppression of the second
local night.

133. Subparagraph (d) includes an additional provision providing additional minimum rest in
case of certain disruptive schedules, namely transitions from a late/night arrival to an
early start.

Question 13: The definitions used in this NPA for early start and late finishes are
respectively an FDP starting in the 05:00—-05:59 hr period and an FDP finishing in the
01:00-01:59 hr period (see paragraph 70). The Rulemaking Group members could not
agree upon a common definition for early starts and late finishes, therefore the Agency
proposed a non-consensual definition, based on the airlines’ suggestions. Stakeholders
are invited to comment whether they consider those definitions are pertinent in the
context of the proposed provisions for disruptive schedules.

2 — Time zone differences

134. Under OPS 1.1110 1.3, minimum rest after time zone crossing was left at Member States’
discretion under Article 8 provisions. FTL.1.235(a) specifies (1) the minimum rest period
at home base (36 hours including 2 local nights), and (2) out of base (the greater of the
preceding duty period and 14 hours), when one sector of the FDP encompasses 4 time
zones or more. An additional provision to OPS 1.1110 1.3 includes in 2-(a)(2) the
possibility to apply to home base the rest requirements for away from base, when a
suitable accommodation is provided to the crew. This reflects the current operational
practice under EU-OPS and CAP 371, known as ‘back to back operations’.

135. As regards acclimatisation of crew, this NPA follows the logic of Subpart Q:
acclimatisation is defined through the application of home base time or local time to the
WOCL reduction in FTL.1.210 1.

136. Subparagraph (a)(3) includes an additional requirement for additional rest in case of
certain disruptive schedules, namely Eastward-Westward or Westward-Eastward
transitions. This term is defined in OR.OPS.FTL.105.

137. In addition to the limits of subparagraph (a), subparagraph (b) requires the Operator to
monitor the combinations of rotations in terms of their effect on crew fatigue. The related
AMC material clarifies that this should be conducted under the Operator’s Safety
Management provisions.

3 — Reduced Rest
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138. Under OPS 1.1110 1.4, Reduced Rest provisions are left to national regulations under
Article 8 provisions.

139. This NPA proposes Reduced Rest provisions that are based upon the -current
corresponding French regulations, which are very different from the practice in other
Member States and rather different from the FAA NPRM proposal. The reason for this
choice is that these are the only national provisions in Reduced Rest which have been
subject to publicly available scientific study. This study, known as the STARE study,
reviews the approach of the French regulation on Reduced Rest, recommends the use of
FRMS as part of the Reduced Rest provisions and identifies certain areas which the FRMS
should monitor closely. The STARE study has been published on 22nd November 2010,
and in the French language, i.e. one week before the last meeting of the Rulemaking
Group. Only an executive summary had been provided to the Rulemaking Group on
2nd November 2010. For this reason, it has not been possible for them to review and
issue an opinion on the conclusions of the study, nor for a peer review by other scientists
to take place. Some group members repeatedly opposed the STARE study to be taken as
a basis for this rulemaking task, having come too late for an assessment to be carried
out, and suggested instead that the French airlines ask for a derogation to cover their
specific model, rather than generalising this model across Europe. Finally, the Rulemaking
Group noticed that the three airlines on which the study was conducted implemented
CLA’s, which were on certain aspects more restrictive than the French rules that were
subjected to the study. However, those differences being minor, the Agency considers the
results of the study could apply to the French rules, on which this proposal is based. For
reference, the executive summary of the STARE study is annexed to the RIA.

140. FTL.1.235(3) include the following provisions:

Subparagraph (a) limits reduced rest to a minimum of 7h30 and shall be further
extended if the travelling time to and from the suitable accommodation exceeds two
times 15 minutes.

Subparagraph (b) requires the use of Fatigue Risk Management when using Reduced Rest
provisions.

Subparagraphs (c) and (d) include provision on the extension of subsequent rest periods
and the diminution of subsequent FDP.

Subparagraph (e) limits the number of Reduced Rests between two ‘weekly rest’ periods
to two, while subparagraph (f) limits the number of sectors for the FDP preceding or
following the reduced rest.

Subparagraphs (g) and (h) limit de facto the use of reduced rest to Regional Operations,
as this is scope validated by the STARE study.

Finally, subparagraph (i) forbids the use of reduced rest in combination with FTL.1.200 &-
(b) 1 hour extension.

Question 14: Group members’ views on reduced rest were split, in particular as regards
its combination with split duty. In particular Operators’ representatives supported it,
while Flight and Cabin Crew representatives were against it. Stakeholders are invited to
comment on the proposal on Reduced Rest, and especially on the lower limit of 7h30
rest, the limitation to Regional Operations and the combination with other provisions
such as split duty.

Nutrition OR.OPS.FTL.240 and FTL.1.240
141. OR.OPS.FTL.240 mirrors the corresponding requirements of OPS 1.1130.

142. A new requirement to describe in the Operations Manual how crew member’s nutrition
during FDP is ensured is introduced in FTL.1.240 and further expanded in AMC to
FTL.1.240.

Records of flight and duty times and rest periods OR.OPS.245.FTL
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143. Requirements related to the records of flight duty time limitations and rest requirements
are laid down in paragraph OR.OPS.245.FTL. It is explained what kind of records and how
long they shall be kept by the operator. These requirements correspond to those of
OPS 1.1135.

144. OR.OPS.245.FTL(b) requires the operator to provide individual FTL records for crew
members concerned and other operators in the case when crew members are employed
by them.

Fatigue management training FTL.1.250 and AMC1-FTL.1.250

145. The Rulemaking Group agreed on the importance to train crew members and concerned
scheduling and management personnel on possible causes and effects of fatigue, and
fatigue countermeasures. FTL.1.250 introduces the requirement; a training syllabus is
included in the AMC.
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NoTICE OF PROPOSED AMENDMENT (NPA) No 2010-14B

DRAFT OPINION OF THE EUROPEAN AVIATION SAFETY AGENCY
for a Commission Regulation establishing the implementing rules on Flight
and Duty Time Limitations and rest requirements for commercial air transport
(CAT) with aeroplanes

and

DRAFT DECISION OF THE EXECUTIVE DIRECTOR
OF THE EUROPEAN AVIATION SAFETY AGENCY
on acceptable means of compliance and guidance material related to the
implementing rules on Flight and Duty Time Limitations and rest requirements for
commercial air transport (CAT) with aeroplanes

‘Implementing Rules on Flight and Duty Time Limitations and rest requirements
for commercial air transport (CAT) with aeroplanes’

B. Regulatory Impact Assessment
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NOTE: This NPA contains the draft Opinion on the Implementing Rules on Flight and Duty Time
Limitations and rest requirements for commercial air transport (CAT) with aeroplanes to be
included as a Section VIII to Subpart OPS of Part-OR. It also contains a draft Decision with
related acceptable means of compliance (AMC) and guidance material (GM). The NPA is split
into four separate documents (2010-14A, 2010-14B, 2010-14c and 2010-14D) as indicated in
the Table of Reference below. The documents are published in the Comment-Response Tool
(CRT) available at http://hub.easa.europa.eu/crt/.
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1 Process and consultation

The aim of this Regulatory Impact Assessment is to determine the best option to achieve the
objective of a rulemaking activity while minimising potential negative impacts. It consists of a
series of five logical steps that structure the analysis: issue identification, objective definition,
option development, impact analysis and option comparison. By providing transparent and
evidence-based analysis of the advantages and disadvantages of the rule options against the
defined objectives, decision-makers and stakeholders have a solid reference framework for
discussion and informed evidence-based decisions.

This Regulatory Impact Assessment was developed in the framework of the EASA rulemaking
task OPS.055. As required by the OPS.055 Terms of Reference, the Agency set up a
Rulemaking Group to support it drafting the NPA. The Rulemaking Group was composed of a
representative membership of National Aviation Authorities (NAA), Airline representatives and
Flight and Cabin Crew Representatives. It also included an observer from the European
Commission.

The rulemaking group developed the below hazard and mitigation table (2.2.2) as well as the
options identified in Chapter 5. The group also contributed to the assessment of impacts and
commented on early drafts of this publication. Certain group members noted dissenting views
notably on the following issues:

. The weighting of safety with 3 and economic impacts with 1. Charter and regional
operators’ representatives stated that economic impacts should be weighted with 2. The
Agency kept the weighting as it reflects the main objective of the Agency as laid down in
Regulation (EC) No 216/2008.

. The scenario assessment with SAFE. Union representatives noted that this assessment
should be conducted by the experts that developed the system and therefore challenges
for example the positive safety assessment of the 1-hour planned extension and early
starts with full FDP. The Agency believes the use of SAFE was adequate as it helped to
look at certain mitigation measures independently. This approach was discussed in the
group and complemented by ‘worst case scenarios’ in order to capture interdependencies
and high cumulative workload over a monthly period (see Annex 7.1.8).

o The use of safety notations and scoring. The mechanism of the Multi-criteria analysis
(MCA) was questioned by some group members. The Agency acknowledges the fact that
there are a number of ways to perform a MCA. However, the main aim is to allow
comparison of non-monetised impacts. Furthermore the approach serves to make the
proposals and reasoning of the rulemaking group and the Agency transparent. The
Agency believes that this was achieved.

2 Issue analysis and risk assessment

2.1 Safety analysis accidents and serious incidents

Accidents and serious incidents are important high-level safety indicators (‘1st tier
indicators’)’. As a first step it is therefore important to look into this data as it can also give an
indication of the potential benefits of rule changes. A rule change could improve the fatigue
risk mitigation and thereby reduce the number of accidents and serious incidents in the future
by minimising contributing factors such as degraded performance and human errors.

When collecting data it is crucial to collect only such accidents and incidents on which the
proposed rule could possibly have had an impact. Therefore, the Agency’s Safety Analysis
Department extracted from the European Central Repository records the following criteria:

. EASA-country registered fixed-wing aircraft;

” For definition and discussion of the 3 tiers of safety performance indicators, see working paper HLSC 2010-WP/19
submitted by Spain on behalf of the European Union and its Member States to the ICAO High Level Safety
Conference 2010.
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. Commercial Air Transport;
o Period 2000—2010;
. Narrative containing mention of ‘crew fatigue’.

The period of 10 years was chosen in order to capture accidents and incidents under recent
national FTL regulations, upon which EU-OPS is based to a certain extent, therefore in a
context comparable to the one under the current EU-OPS Subpart Q. Subpart Q itself has only
been in force since 2008.

When assessing this data, it is to be borne in mind that focussing on the narrative specifically
mentioning ‘crew fatigue’ we risk missing ‘fatigue-related’ incidents. Another possibility would
have been to use the term ‘human factor’ as behind a human factor fatigue might be a
contributing element, but then the risk would have been to overestimate the number of
fatigue-related incidents. Also, many operators operate according to their collective labour
agreements with air crew, containing further mitigating measures beyond the legal
requirements of Subpart Q (or national regulations), which could explain the relatively low
number of identified events (see below). Finally, fatigue is an issue that is traditionally under-
reported by aircrew, as (self) assessing fatigue is generally a difficult exercise.

By applying this rather conservative approach, the Agency found two accidents and eight
serious incidents involving three fatalities. However, in both accidents the crew operated
outside the legal limits. In one case the FDP was exceeded by almost 3 hours and in the other
case the crew did not respect the minimum rest period. These accidents therefore indicate that
oversight is a key issue when looking at crew fatigue rather than the rules themselves.

The Accident Investigation report on one serious incident indicates that an arrangement of
economy seats may be an inadequate in-flight rest facility. On the whole, this data contains a
number of facts worth noting related to fatigue, but

. the data is statistically insufficient to directly deduct potential benefits of rule changes;

. the data is statistically insufficient to detect current and future safety risks, in particular
as more fatigue risks may be masked under human factor-related incidents or as they are
not reflected at all in this data.

As a result, the Agency decided to follow a pro-active and predictive approach and base the
development of EASA FTL rules on a process of hazard identification and safety risk
management as described in Section 2.2 below.

2.2 Fatigue hazard identification

2.2.1 Methodology

The purpose of the rulemaking task was to review the flight and duty time limitations and rest
requirements specified in Subpart Q, taking account of all relevant recent and publicly
available scientific and/or medical studies/evaluations and operational experience.

In order to ensure a comprehensive review and that no possible loophole in Subpart Q is left
unassessed, the rulemaking group agreed with the following methodology:

1. Identify all possible hazards related to the fatigue of crew members.

2. Identify generic mitigating measures associated to these hazards.

3. Identify if and how these mitigating measures are covered by a specific Subpart Q
requirement.

4. Identify other possible specific mitigating measures to those from Subpart Q, insofar as

they are supported by scientific evidence taking into account operational experience.

5. The subpart Q requirements and the specific mitigating measures identified under point 4
would then form the basis of the RIA options (see chapter 5).

In order to identify all possible hazards and related mitigating measures, the major factors
affecting fatigue, according to scientific literature, have been considered:
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Time of day. Fatigue is, in part, a function of circadian rhythms. Human waking and sleep
cycles follow a 24-hour cyclical wave pattern 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, the most severe during the
WOCL, when body temperatures are at their lowest during a 4-hour period between 12:00 AM
and 6:00 AM. Studies have found that subjects remaining awake through the WOCL and during
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 continuously 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 sleep a person has received over the past several days and the sleep they would
have received if they obtained 8 hours of sleep per night. For example, a person who has
received 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.

Time on task. The longer a person has continuously been doing a job without a break, the
more likely he or she is to be fatigued.

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

The table in paragraph 2.2.2 below shows the hazards and related mitigated measures
identified under steps 1 to 4 above.
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Hazard Ref. | Applicability giggrl:p?tion nzzzns| Possible mitigation measures
1. Duty Hours
Combination ~ of  flight a) Reduced duty/flight duty periods
duties with ground duties
2.1 All operations (e.g. administrative,
ial imulator, |~ T T T
gwtzélr;agena : simuiator, b) Limitations on combining flight and ground duties
2. Cumulative Duty
a) Limit on successive long duty periods together
b) Rolling limits on duty and flying hours
_ _ L ¢) Cumulative fatigue management through a required |
2.1. All operations High cumulative workload minimum number of days off (to be defined),
including longer rest periods
d) Spread out duty as evenly as possible
e) Rest period increased periodically
3. Basic Maximum Flight Duty Period
a) Clear maximum FDP limit (table)
b) Extra rest requirements
c) Inclusion of positioning at the behest of the operator
_ immediately before flight duty in FDP
3.1 All operations Ilszrr]i%t(;] of  Flight  Duty d) Break (relief from duties) during duty
e) Meal opportunity
f)  Break on the ground
g) Inclusion of post-flight duty in FDP, taking into
account number of seats and configuration
h) Reduce the allowable maximum FDP for duties
where the crew member reports after wakes
in/actually reports in/finishes in or FDP encompasses
o i the WOCL
erf’cec:; '0;553 g | Sleep  deprivation/deficit
32 duties Eetweegn due to waking-up/staying | ]
0200  and | JeEKC/Shingdutyinthe |y - agdidonalrest
05:59 j)  Maximum number of these duties in a work block or
number of days
k) Planning of these duties to enable flow of work and
optimum sleep opportunity
All  operations I)  Allowable FDP decreased by the number of sectors
3.3 (more on Number of worked
' Sectors/Workload
short-haul)

4. Night, early and late duties

a) Definitions applicable to this section
b) Reduce allowable FDP/DP, maximum numbers of
] ) ) such duties allowed in a work block or number of
Night Consecutive Night Duties days, sole night freight operation with set rest

4.1 operatons | | requirements and patter construction |
c) Limit the number of sectors
d) Limit the number of consecutive night duties
e) Additional rest after a series of night duties

Consecutive  series  of f)  Limit the number of consecutive Earlies (define)
4.2. All operations early starts and/or late and/or Late finishes (define) and provide an extended

arrivals

rest period between such series of duties
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Hazard Ref. | Applicability Fatlgqe . EPEe Possible mitigation measures
description
g) Limitations on FDP for regular services with early
starts and/or late arrivals
h) Consecutive early start duties should never start
earlier than the day before
i) Limit the number of consecutive early starts
i) Additional rest after a series of early starts
5. Duty Extensions
a) Maximum limit on extension
b) Restriction on the number of times a week/month that
_ Compa}ny planned extensions are allowed
51 All operations extenS|o.n of  duty/flight c) Extrarest requirements surrounding the extended
duty periods
duty
d) Notification of the 1-hour extension
6. Duty extensions due to in-flight rest
a) Consistent in-flight relief planning
b) Augmented flight/cabin crew when applicable
(to be defined)
c) Minimum rest period onboard requirement
d) Extension of FDP dependent on type of onboard rest,
facilities and number of additional crew carried
) e) Use of depart window to optimise crew alertness
6.1 All . relevant Fllght sectors  beyond during critical phases of flight
operations maximum FDP s o ST SR
f)  Requirement of prior notification of crew position for
optimal rest planning (operating or relief crew)
g) Limitthe number of sectors
h) Augmented Cabin Crew
i) Minimum rest at destination
i)  Minimum rest at home base following extended FDP
7. Positioning & Travelling
a) Position duties to count as FDP when immediately
prior to an FDP
Positioning  duties — [T T S S T T T T
71 All operations before an FDP, b) Z)?sésl;lilz %cijstltlgr;mg should be limited to prevent an
immediately after an FDP e SXCESS Y Y e
¢) The FDP and all post-FDP positioning to be taken
into account for subsequent Rest period
d) Require a set home base (define) with a maximum
) . o travelling time beyond which crew are recommended
7.2 All operations | Excessive travelling time to have alternative accommodation closer to base.
e) Limit travelling time out of base
8. Extension by on-ground break
a) Establish minimum consecutive number of hours for
the break
b) Establish maximum FDP based on the length of the

8.1

All  operations
(predominantly
short-haul)

Split Duty
maximum FDP

beyond

break and the time of the day

d) Take account of split duty for subsequent rest
calculation
e) Limitation on number of sectors after the split

Take account of (non) acclimatisation
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Hazard Ref.

Applicability

Fatigue hazard
description

Possible mitigation measures

9. Pilot-in-command discretion

9.1

All operations

Disruption — on the day

a) Adapt schedules or crewing arrangements when
actual operation exceeds planning over a defined
period of time

b) Process for Commander to extend an FDP based on
the circumstances on the day and of his/her crew.

c) Process for Commander to reduce a rest period
based on the circumstances on the day and of his/her
crew.

d) Process for the Commander to reduce FDP and/or
increase rest in case of fatigue risk

g) Establish limits on the number of Commander’s
discretion

10. Airport Standby

10.1

All operations

Standby — Airport

a) Take account of airport standby time in duty/flight
duty period and rest calculation

d) Minimum rest after standby with no FDP

11. Standby other than airport

111

All operations

Standby — elsewhere

a) Take account of standby time in duty/flight duty
period and rest calculation

b) Standby callout requirements [immediate
readiness/long call/contactable (?)/available (?)] used
to develop different levels of requirement based on
worst case fatigue level

e) Calculations of cumulative duty hours dependent on
type of standby and whether crew are called out or
not

12. Basic Rest

a) Prepare and publish rosters giving crews time to

12.1 All operations | gioruption = before the | adapt and recover from cumulative fatigue |
b) Focused oversight by NAA
. c) Seta minimum rest period and recuperative sleep
, Lack of rest opportunity opportunity between duties
12.1 All operations | and rest at sub-optimal |-----==--=m==-n o mmm e m oo oo oo

periods

d) Minimum number of sleep hours over a specific
preceding period of time

13. Basic Rest — reduced rest

13.1 Predominantly | Lack of rest opportunity a) Minimum duration of reduced rest
reglongl b) Augmentation of rest period following reduced rest
operatons | |l E
¢) Reduced max FDP
d) Limit the number of reduced rest occasions
e) Limit the length and number of sectors under reduced
rest
f)  Limit the effect of time zone de-synchronisation under
reduced rest
g) Limit the possibility of interaction of split duty and
reduced rest
h) Publish roster sufficiently in advance
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Hazard Ref.

Applicability

Fatigue
description

hazard

Possible mitigation measures

i)  Establish conditions for applicability of reduced rest

14. Extended

& Recovery Res

t

Circadian Disruption — a) Regulations around duty construction with restrictions
mixing duty transitions on the number of early/late/night transitions in a work
14.1 All operations | between  early/late/night | __________ block reduced maxFDP ]
duties b) Extended rest periods
¢) Consistent scheduling, limiting mix of day/night duties
d) Duty restrictions for a set period of time or based on
_ rest period based on the number of time zones
14.2 Erned_?]r:lljr:antly Time zone e) Limit max FDP according to daytime &
' g-hé de-synchronisation acclimatisation
operations | T T T T ]
f)  Minimum time set before a crew could be considered
time zone adjusted or acclimatised (to be defined)
15. Time zone crossing
a) Minimum rest/days off requirements at home base
following time zone crossing
Predomi | b) Additional minimum rest at destination away from
151 ongnau | Time zone | homebase
operations de-synchronisation c) Avoid or limit the number of alternating east-west
rotations per month
d) Additional rest between rotations home base-west-
home base & home base-east-home base
16. Other elements
All  operations Lack of meal and drink a) Include meal and drink opportunity (ground/flight) in
16.1 (predominantly oppOrtunit planning
short-haul) PP y
16.2 All operations ;\?v(;kreneosfs fatigue  risk b) Provide fatigue management training
Improper implementation ¢) Implementation of effective SMS/FRMS
of fatigue as a safety [ | oo e atad eaioe T
16.3 All operations issue in the operator's d)  Reporting on fatigue-related issues
safety management
system
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3 Objectives

The objective of this rulemaking activity is to update the Flight and Duty Time Limitations and
rest requirements for commercial air transport (CAT) with aeroplanes taking into account all
relevant recent publicly available research studies/evaluations and operational experience.

In particular this should be achieved by:

. reviewing the flight and duty time Ilimitations and rest requirements specified in
Subpart Q;
. addressing those areas/points in EU-OPS Subpart Q currently subject to national

provisions in accordance with Article 8(4) of Council Regulation (EEC) No 3922/91
(e.g. extended FDPs with augmented flight crew, split duty, time zone crossing, reduced
rest and standby); and

° submitting regulatory proposals (IRs, CSs, AMCs, GMs) based on the preferred option
retained after completion of a regulatory impact assessment. These proposals shall also
include a review and clarification of the proposed Authority (NPA 2009-02d) and
Organisation (NPA 2009-02c¢) requirements regarding:

o] the development and modification of individual schemes and the process for their
approval, and

o] the use and role of Fatigue Risk Management System (FRMS) in relation to the
operator’s safety management system (SMS) and the use of individual schemes.

4 Methodology for assessment of impacts

The assessment of impacts in the RIA is not based on the whole package of proposals, but on
the 16 blocks of mitigation measures identified in 2.2.2 above. This approach acknowledges
that specific hazards that were identified have specific mitigation measures that need to be
assessed independently and not as part of a big revision package.

The below description of the assessment methodology is therefore applicable to each of the 16
blocks of options.

4.1 Assessing the safety impacts

As discussed in section 2.1, the assessment of safety impacts for this RIA could not be based
on statistical data from accidents and incidents as there was no statistically significant number
of accidents and incidents for EASA-country operators. Furthermore, the Terms of Reference of
the rulemaking group were very clear that the assessment should be based on relevant recent
and publicly available scientific and/or medical studies/evaluations and operational experience,
as well as on the conclusions drawn from the discussions on Subpart Q by the Air Safety
Committee.

The OPS.055 rulemaking group therefore agreed to assess the safety impacts based on three
main elements: the review of scientific evidence, operational experience and the use of a
computer-based model to predict alertness for specific crew flight plans.

4.1.1 Review of scientific evidence

For the review of scientific evidence the members of the OPS.055 rulemaking group provided
the Agency with a comprehensive set of scientific studies, reports and evaluations, which
includes more than 200 items (see Bibliography). In a very thorough process the rulemaking
group discussed each option to identify which scientific study included some evidence to
support or discard a particular option. In this way the studies mentioned in the chapters on
safety impact below were identified. The Agency then reviewed the evidence in these studies
and discussed with the group to what extend they are applicable to the options. One basic
issue encountered in this process was that no study exists that assesses the effectiveness of
Subpart Q as a whole and under all types of operations. Nevertheless, there is a broad body of
science on certain requirements that exist in Subpart Q, including one study that looks at low-
cost operation under Q. Where no sufficient scientific evidence was available, these issues
were identified and listed at the end of each safety impact chapter.
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4.1.2 Assessment of alertness: SAFE Model

The rulemaking group OPS.055 developed a set of alternative options to address fatigue
hazards. In order to assess the alertness impact of certain options and worst case scenarios a
computer-based alertness model (‘SAFE") provided by the UK CAA was used. Key options were
assessed in one or more operational scenarios. This section provides a description of the
model. The scenarios as well as the results obtained are described in detail in Annex 7.1. The
results are used in the assessment of the safety impacts in several sections of Chapter 5.

When using and interpreting the results, it is important to understand that computer modelling
of fatigue is a computation based on a given alertness model and a given roster to provide an
initial assessment of alertness levels. The results can thus only provide indications for the
development of sound regulations and must be used carefully in conjunction with other
elements, such as scientific studies and operational experience. They cannot be the sole basis
for assessing the effectiveness of fatigue mitigation measures.

SAFE (System for Aircrew Fatigue Evaluation)

It is well established that fatigue, sleep loss and circadian disturbance can degrade
performance and safety.® SAFE is a computer program that has been designed by QinetiQ for
the UK CAA to provide an initial assessment of the likely impact of pilot work hours on level of
fatigue and alertness of crews throughout any given rosters.® It can be used to indicate
periods within an individual duty, or combination of duties, where high levels of fatigue, and
corresponding low levels of alertness, may be experienced.

In its initial form, SAFE was based on a series of laboratory experiments, and it was adapted to
the aviation environment as a result of an extensive validation. The two main features found to
influence performance in these experiments were:

- The time of day, or circadian rhythm;
- The time that had elapsed since the end of the previous sleep period.

Since then, the Alertness Model has been further adapted for the civil aviation environment
and numerous studies have been completed which have helped to identify factors relevant to
air operations that influence the levels of alertness.® The output from the SAFE model can be
expressed in a number of different globally acknowledged scales, the method chosen for this
evaluation was the Samn-Perelli 7 point alertness scale. Other methods by which the output
could have been assessed include the Karolinska sleepiness scale, comparative blood alcohol
concentration, missed performance measures (reaction time and missed responses).

The various validation studies that have been carried out involving more than 1 800 aircrew
members improved the model considerably, and it can now provide a realistic assessment of
fatigue levels associated with a large number of different types of operation. The model has
been improved with results incorporated from the following areas:

. The effect of early starts;

- Trends related to time of day and time on task;

- The recuperative value of bunk sleep;

. Sleep in a seat vs sleep in a bunk;

- The effect of multiple sectors;

. The effectiveness of daytime compared with overnight sleep;
. The effect of cumulative fatigue;

- The effects of time zone crossings.

8 See for example: Spencer MB and Robertson KA. CAA Paper 2005/04. Aircrew Fatigue: A Review of Research
Undertaken on Behalf of the UK Civil Aviation Authority.

® Belyavin AJ and Spencer MB. Modeling performance and alertness: The QinetiQ approach. Aviation Space and
Environmental Medicine 75 (3, Suppl); A93-103, 2004.

1% spencer MB and Robertson KA. The application of an alertness model to ultra-long-range civil air operations.
Somnologie 11: 159-166, 2007.
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As it would be expected there are still some areas where the model could be improved through
further validation, for example:

- Short-haul schedules with an adverse juxtaposition of early starts and late finishes;

- The issue of cumulative fatigue as the result of a succession of long time zone changes;
. Individual differences;

. The quality of hotel accommodation;

- The distance of the hotel from the airport;

- Commuting time;

. The effect of standby;

- Helicopter Operations.

Further development is needed in the areas of cumulative fatigue and standby. The results on
these aspects need to be treated with particular care.

4.1.3 Safety impact summary

In order to bring all the arguments delivered by scientific evidence, operational experience and
the modelling exercise at the end of each safety impact section, there is a safety impact
summary which points out the main arguments and defines the MCA score given for each
option. See Section 4.4 for the details on the MCA methodology.

4.2 Assessing economic impacts

FTL schemes introduce limitations to the way crews can be scheduled by airlines in order to
mitigate fatigue hazards. The mitigating measures include duty and flight time limits, minimum
rest rules and other constraints. The most immediate economic effects induced by these
measures are on crew productivity and thus on unit costs usually expressed in € cent per ASK.
This RIA will initially focus on the potential effects on crew productivity and costs. Knock-on
effects on capital use and competitiveness are currently not considered.

The way in which different FTL schemes impact on airlines depends to a large extend on the
flight routes and rosters they operate, which in turn depend on the business model. Therefore
a meaningful analysis of economic impacts has to differentiate business models.

As it was not feasible for this RIA to use the real schedules and rosters of all European airlines
or even to have a representative selection of them, the approach taken here is to look at
certain business models and analyse the impacts on a ‘model airline’ basis. Where there is a
need to put these results in perspective of the whole industry extrapolation was made based
on the basic figures on operators, fleet and crew (See Table 1, p. 50).

Due to the thorough as well as time consuming process of option development, the economic
analysis concentrated on the options which were expected to induce the highest costs. Other
options are considered with a more qualitative approach. The economic assessment has always
to be seen in relation to other options.

The analysis is therefore comparative. Options are compared with each other to find out which
is the economically most damaging and which is the economically most favourable. Where
available, current Subpart Q provisions are considered as the reference (‘base line’). The
absolute values of productivity gains/losses and the associated cost are therefore only relevant
in comparison with the other options. The exact value of costs for a particular option, for
example, is therefore less relevant than the relative cost created by the option compared to
another.

For the purpose of this study the following basic model of operating performance is applied™*:

TRAFFIC < YIELD — OUTPUT = UNIT COST = OPERATING PERFORMANCE (profit/loss)

1 Holloway, S. (2003): Straight and level: Practical airline economics.
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As the impact of FTL schemes is on crew productivity it essentially affects the unit costs in the
above equation. Ceteris paribus, an increase in unit costs would thus reduce operating
performance. Due to the nature of FTL schemes, the largest part of the cost increase would be
recurrent every financial period. This RIA therefore looks largely at annual costs. The degree to
which an increase in crew unit costs would result in increased overall unit costs depends on its
share in the total operating unit costs.

Costs will change over time and one can expect efficiency gains that would tend to reduce the
annual cost of any option. However, it is assumed that the changes over time would not have
an impact on the relative efficiency of one option over another.

Staff costs range between 0.4 and 0.9 € cent per ASK for LCCs and between 1.6 and 2.2 €
cent per ASK for legacy carriers*?. These represent around 12% of the total operating costs for
LCCs and around 20% of the total operating costs for legacy carriers. Charters and Regionals
tend to be closer to LCCs in their cost structure.

Figure 1: Cost breakdown of major European airlines*?

Cost breakdown (€ cent/ASK), 2009
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The following figure

Figure 2 shows the share of crew cost in total labour costs for selected European operators in
2008. For LCCs this share is in the order 80% of total staff costs, while the share is
significantly lower for network carriers (45%).

2 Source: Operator annual reports 2009.
2 Source: Operator Annual reports.
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Figure 2: Flight and cabin crew cost as percentage of total labour cost, 2008**

Flight and cabin crew cost
as percentage of total labour cost
2008
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In order to estimate the magnitude of the impacts generated by the new Flight Time
Limitations it is crucial to know the overall nhumber of operators and crew affected. No
integrated data base currently exists for this kind of information as the European competency
in the field of aviation safety for operations has only recently been created. Table 1 gives an
overview of the sources used by the Agency and the resulting estimate. The estimated figures
are derived by extrapolating the available data from ICAO with the traffic figures from
Eurocontrol and then adjusting it to the overall number of flight and cabin crew reported by
the European Commission’s Study ‘Effects of EU Liberalisation on Air Transport Employment
and Working Conditions’*®. This study is based on questionnaires and interviews with the
National Aviation Authorities and is thus considered as the best source currently available on
crew figures in Europe. For full details on how the total figures from the study were broken
down to business models, please see Annex 7.4.

 Source: ICAO.

15 European Commission (2009): Effects of EU Liberalisation on Air Transport Employment and Working Conditions,
p. 35 and 41. The figure given is from 2007, which is considered the upper limit for 2008 due to the effects of the
financial crisis.
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Table 1: Sources and estimate of number of crew in EASA countries, 20081¢

Ascend Eurocontrol ) .
Estimate for 31 EASA countries
1July 2008 2008
Business Total Share of
number of .
model Number of | Number of ) ) total EASA- | Pilots and .
. flights in . Cabin crew Total
operators aircraft country co-pilots
EASA J
: flight
countries
Legacy 42 2,107 4,939,760 59.9% 24,608 76,587 101,195
Low-cost 38 962 1,911,951 23.2% 8,817 16,005 24,822
Business 733 2,118 669,423 8.1% 6,161 9,454 15,615
Charter 73 530 448,710 5.4% 4,145 9,663 13,808
All-cargo 63 445 282,403 3.4% 1,720 - 1,720
Regional 84 1016 5,358 4,149 9,507
Total 1,033 7,177 8,252,247 100.0% 50,810 115,858 166,668

Overall the estimates are considered sufficiently accurate for the purpose of this RIA.Y’

As regards crew costs, there is a number of sources available to get an understanding of the
related costs. Table 2 gives an overview of the ranges established in a study by Westminster
University for Eurocontrol.

Table 2: Annual crew costs in Europe, 2008 (Westminster Study)

Personnel category From To

Captain 81,900 266,500
First Officer 45,500 195,000
Senior Flight Attendant 39,000 58,500
Flight Attendant 26,000 39,000

Source: University of Westminster, London
http://www.eurocontrol.int/eec/gallery/content/public/documents/pr

ojects/CARE/CARE_INO_I11/DCI_TDD5-0_Aircraft_crewing-
marginal_delay_costs.pdf

Notes:
Costs are gross perannum including allowances and 30% on-costs,

excluding overtime.
All data in euros. Key exchange rates used: EUR/USD 1.5, EUR/GBP 0.8

Unfortunately, this study does not differentiate according to business model, which is
necessary for the further analysis in this RIA. The Agency therefore also looked into data from
ICAO, which is available for selected countries and operators. Table 3 and Table 4 give an
overview of the data derived from ICAO by business model. The averages in the below table
are weighted by traffic (number of flights).

¢ For details on how the data was derived see Annex 7.4. For charter operators the flight data given here is based on
the flight plans filed. It is acknowledged that a large part of operators servicing the leisure industry file ‘scheduled’
flight plans. On the other hand, a number of airlines considered as ‘charter’ now operate like Low Cost Carriers. As
far as FTL schemes are concerned, it was important to look at charter airlines as they often have more complex and
dynamic schedules than LCCs.

17 For the RIA an order of magnitude is required, not an exact figure. A sensitivity analysis is performed in order to
ensure that data uncertainties do not determine the final outcome of the assessment.
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Table 3: Flight crew: Annual costs for selected airlines by business model in Europe,

2008 (ICAO)
Business  No. of Airline average expenditure
Model airlines Minimum  Maximum Average
Legacy 13 €22,835 €247,943 €164,544
Low-cost 7 €54,213 €130,462 €78,947
Business 4 €59,305 €115,205 €111,585
Charter 11 €36,178 €127,832 €99,484
All-cargo 4 €50,305 €82,622 €61,396
Regional 8 €41,587 €118,910 €64,054
Total a7 €22,835 €247,943 €132,768

Table 4: Cabin crew: Annual costs for selected airlines by business model in Europe
2008, (ICAO0)

Business  No. of Airline average expenditure
Model airlines Minimum Maximum  Average
Legacy 13 €14,738 €63,850 €44,892
Low-cost 7 €14,095 €37,815 €21,653
Business 4 €42,629 €72,093 €57,952
Charter 11 €10,795 €45,500 €20,341
All-cargo 4 - - —
Regional 8 €19,517 €38,761 €22,886
Total 47 €10,795 €72,093 €38,372

Finally, the Agency received a set of current data from charter operators for salary costs from
11 European operators.

Table 5: Crew costs for European charter operators, 2010

Operator Flight crew Cabin Crew
1 150,000.00 32,500.00
2 187,500.00 32,500.00
3 150,000.00 32,500.00
4 123,000.00 -
5 63,700.00 32,500.00
6 134,900.00 58,700.00
7 110,200.00 37,400.00
8 116,800.00 51,900.00
9 194,500.00 54,100.00
10 170,000.00 55,000.00
11 174,000.00 55,000.00
Total 143,145.45 40,190.91

The above information does not give associated traffic or personnel numbers, so it is not
possible to derive the weighted averages. However, the information seems to indicate that the
crew costs are underestimated in the ICAO figures. Thus, for further assessments of charter
operations and as a careful assumption the maximum value of the flight crew figures from
ICAO is used (EUR 127,832 in Table 3) instead of the average figure. For cabin crew the
charter operators’ average figure in Table 5 (EUR 40,190) is retained.

4.3 Assessing other impacts

Potential negative social impacts were identified wherever possible with the help of the
rulemaking group. This could include negative effects on employment conditions, potentially
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including negative effects on health that should be considered. In order to make these impacts
comparable with other impacts, they were scored in line with the multi-criteria analysis (MCA)
methodology outlined in the following section.

Issues related to regulatory harmonisation and coordination were also identified. An
important document in this context was the recently published FAA NPRM (Notice of Proposed
Rulemaking) of 14 September 2010 on ‘Flightcrew member duty and rest requirements’. Again
the MCA was used to compare the effects. However, it is important to stress that the NPRM is
a proposal and the final legal text is not yet known.

4.4 Comparing and ranking the options: Multi-criteria analysis

The term multi-criteria analysis covers a wide range of techniques that share the aim of
combining a range of positive and negative impacts into a single framework to allow easier
comparison of scenarios. Essentially, it applies cost/benefit thinking to cases where there is a
need to present impacts that are a mixture of qualitative, quantitative and monetary data, and
where there are varying degrees of certainty.

Key steps of a MCA generally include:

1. establishing criteria to be used to compare the options (these criteria must be
measurable, at least in qualitative terms);

assigning weights to each criterion to reflect its relative importance in the decision;

scoring how well each option meets the criteria; the scoring needs to be relative to the
baseline scenario;

ranking the options by combining their respective weights and scores;

performing sensitivity analysis on the scoring so as to test the robustness of the ranking
(at the end of each section).

The objective for this rulemaking activity has been outlined in the previous Chapter 3 (Step 1).
The options will be described and analysed in the following chapter. The criteria used to
compare the options were derived from the Basic Regulation (EC) No 216/2008 and the
guidelines for Regulatory Impact Assessment developed by the European Commission.*® The
principal objective of the Agency it to ‘establish and maintain a high uniform level of safety’
[Article 2(1)]. As additional objectives, the Basic regulation mentions environmental, economic
and harmonisation issues, which are reflected in Table 6 below.

As regards social impacts, this RIA focuses on avoiding negative effects for crew employment
conditions. The Commission guidelines for Impact Assessment cover ‘Safety’ under ‘Social
issues’. However, the Agency uses ‘Safety’ as a distinct criterion due to the mandate in
Article 2 of the Basic Regulation. Effects on employment conditions are considered the most
immediate effects. Possible further social effects, for example negative health impacts, are
considered where appropriate.

The table also shows the weights that were assigned to the individual groups of criteria. Based
on the above considerations and on the mandate of the Agency, Safety received the highest
weight of 3.

18 http://ec.europa.eu/governance/impact/commission_quidelines/commission_quidelines_en.htm.
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Table 6: Assessment criteria for Multi-Criteria Analysis (MCA)

Assessment areas Assessment criteria
Weights Description
Safety 3 Establish and maintain a high uniform level of safety
Environment 2 Avoid negative effects on the environment (noise and emissions)
Social 1 Avoid negative effects for current crew employment conditions
Economic 1 Avoid excessive costs to the sector while ensuring safety

Avoid competitive disadvantages for European industry

Proportionality 1 Ensure proportionate rules for Small and Medium sized Enterprises (SMEs)/General
aviation/Business Aviation
Avoid an uneven regional distribution of impacts

Regulatory 1 Avoid excessive implementation problems

harmonisation Ensure compliance with ICAO standards where required and appropriate from a

European perspective
Achieve the maximum appropriate degree of harmonisation with the Third Country
equivalent rules for commercial aviation

Environmental impacts are attributed with a weight of 2 as the Agency has certain specific
responsibilities in this area related to noise and emissions. For this Impact Assessment,
however, no environmental effects are expected.

Each option developed below will be assessed based on the above criteria. Scores are used to
show the degree to which each of the options achieves the assessment criteria. The scoring is
performed on a scale between —5 and +5. Table 7 gives an overview of the scores and their
interpretation.

Table 7: Scores for the Multi-criteria analysis
Score Descriptions Example for scoring options

+5 Highly positive impact Highly positive safety, social or environmental protection
impact. Savings of more than 5% of annual turnover for any
single firm; Total annual savings of more than 100 million euros

+3 Medium positive impact Medium positive social, safety or environmental protection
impact. Savings of 1% - 5% of annual turnover for any single
firm; Total annual savings of 10-100 million euros

+1 Low positive impact Low positive safety, social or environmental protection impact.
Savings of less than 1% of annual turnover for any single firm;
Total annual savings of less than 10 million euros

0 No impact

-1 Low negative impact Low negative safety, social or environmental protection
impact. Costs of less than 1% of annual turnover for any single
firm; Total annual costs of less than 10 million euros

-3 Medium negative impact Medium negative safety, social or environmental protection
impact. Costs of 1% - 5% of annual turnover for any single
firm; Total annual costs of 10-100 million euros

-5 Highly negative impact Highly negative safety, social or environmental protection
impact. Costs of more than 5% of annual turnover for any
single firm; Total annual costs of more than 100 million euros
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5 Ildentification and analysis of options

In order to achieve the objectives outlined in Section 3, a range of options was developed and
agreed by the rulemaking group OPS.055.° These options are presented below based on the
major fatigue hazards presented in section 2.2.2. For each major fatigue hazard the options
are presented below by mitigation measure. Were available, the provision in Subpart Q is the
reference option 0.

In line with the methodology presented in Section O, each of the 16 blocks of hazards below is
evaluated in terms of safety impact. Where there was a consensus approach, it is indicated by
a merged field across all options. Furthermore the social, economic and environmental impacts
are discussed. Where applicable, regulatory harmonisation and coordination issues are
considered.

5.1 Duty hours

5.1.1 Options identified®°

Options
Possible
mitigation : : : :
measures Option 0 Option 1 Option 2 Option 3
Subpart Q

a) Limit the | No limit but addressed | No limit but addressed | More than 18 hours | Limit to duty to 14
maximum through rest | through rest | duty period are only | hours
allowable  duty | requirements requirements and | allowed at crew's
period guidance to protect | discretion

the  8-hour sleep

opportunity
b) Limitations on Consensus approach: Include ground duty as 100% FDP in subsequent
combining flight FDP
and ground Guidance: No SIM/Cabin Crew Safety Training in same duty before
duties Flight Duty

5.1.2 Safety impact

a) Limit the maximum allowable duty period?*

The NASA Study?® recommends limiting the duty period to 14 hours. However, this study has
to be seen in the context of the current FAA FTL rules where duty time is limited to 16 hours
but rest requirements are only 8 hours, whatever the length of the duty.

In terms of fatigue risk, there are two possible approaches to mitigate the impact of long duty
periods: either limiting the duty itself, which is the current FAA approach on which the NASA
study is based, or introduce an appropriate rest requirement related to the length of the duty
period in order to protect the subsequent flight duty period. EU-OPS Subpart Q (Option 0)

1° This does not imply that all group members agreed to the content of each option, but they agreed that the options
specified are in principle possible and one of the options represented their expert position.

2% Editorial note: The preferred option is marked with grey shading. Where the preferred option is identical to other
options, the respective cells are merged to show consensus items.
2! The definitions of Flight Duty Period and Duty Periods used in this discussion are those from EU-OPS Subpart Q:
Duty period: ‘A period which starts when a crew member is required by an operator to commence a duty and ends when
the crew member is free of all duties.’

Flight Duty Period: ‘A Flight Duty Period (FDP) is any time during which a person operates in an aircraft as a member of
its crew. The FDP starts when the crew member is required by an operator to report for a flight or a series of flights;
it finishes at the end of the last flight on which he/she is an operating crew member.’

22 principles and guidelines for duty and rest scheduling in Commercial Aviation ‘NASA Study’ (Dinges, 1996).
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follows the latter approach by introducing rests requirements proportionate to the duty period
above a minimum of 10 hours.??

Research on sleep generally recommends 8 hours of sleep every 24 hrs. If a 24-hour duty day
is permitted (Options 0 and 1), then the safety impact on that day is null, as it is already
protected by FDP limits and the fact that duty prior to reporting is counted as FDP.

There is also no safety impact on the second day because it is a day off duty. The question
that remains open is the impact on the third day, and in particular whether the 24-hour rest on
the second day is sufficient to compensate the 24 hours without sleep opportunity on day one.

To support this, Belenky (Vol. 12, p. 10, 2003) observes that ‘following chronic, mild to
moderate sleep restriction (5 or 7 h Time In Bed), 3 days of recovery sleep (8-h TIB) did not
restore performance to baseline levels’.

Apart from option 0, all options try to address this issue, albeit in a different manner:

Option 1 introduces guidance on the protection of the 8-hour sleep opportunity in case of
long DP.

Option 2 introduces an 18-hour limit for the max FDP, based on current Spanish
regulations.

Option 3 introduces a 14-hour limit for the max FDP, based on the NASA Study (Dinges,
1996).

Considering the above, options 1-3 are considered to provide the same level of protection
against fatigue risks.

b) Limitations on combining flight and ground duties

All options are identical.

Safety impact summary: The assessment has shown that options 1-3 do not result in
significant safety differences due to long duty periods. Options 1, 2 and 3 introduce a guidance
to limit the combination of flight duty and flight simulator training. These options are therefore
expected to have a low positive safety impact (+1).

5.1.3 Other impacts

@) Social

Research recommends that there should be an 8-hour sleep opportunity every 24 hours. Long
duty periods as possible under option O and 1 may cause sleep disorders. However, operators
have a strong incentive to minimise non-FDP duty periods as they limit the productivity of the
crew (rest equivalent to the preceding duty) and have them reach the weekly duty period limit
of 60 hours very quickly. More research is required to understand the effect of long duty
periods followed by long rest periods. Option O is therefore scored with a low negative social
impact due to the potential of sleep disorders during long continuous duty periods. Option 1 is
considered neutral in this respect as it contains guidance to the operators to protect the 8-hour
sleep opportunity.

(b) Economic

Due to the rest requirements and cumulative duty limits, Options 0 and 1 contain strong
economic incentives for operators to use the possibility of long daily duty times only very
restrictively. For example, should an operator schedule a long duty of 24 hours®® including a
full FDP, the subsequent rest period also has to be at least 24 hours, which has a negative
effect on crew productivity.

23 A similar approach is taken by the UK CAA Cap 371.

2* This could be possible by scheduling a full FDP of, say, 14 hours and subsequent post-flight duty of another
10 hours, e.g. for positioning.
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In cases when a 24-hour duty is scheduled without FDP, only the minimum rest is required.
However, crew productivity is significantly reduced due to the duty day without a flight.
Furthermore, the respective crew member will very quickly reach the weekly limit of 60 hours
of duty. Therefore, operators have a strong economic incentive to avoid this practice.

Operators nevertheless are interested in keeping this possibility for cases when no other
options are available. The possibility of allowing up to 24 hours of duty per day therefore gives
operational flexibility (e.g. for positioning after a flight or before simulator training).

Option 2 and 3 restrict this operational flexibility to 18 and 14 hours respectively. Given that
long duty periods are deemed to be exceptional, the economic cost of introducing a restriction
would be measurable but low (Score —1). In terms of simulator/FDP combination, the
economic impact is deemed negligible, as it already reflects industry best practices and the
provisions are intended to be included as guidance material.

(c) Regulatory coordination and harmonisation

In the United States the proposed changes to the existing rules on flight time limitations are
contained in the NPRM (Notice of Proposed Rulemaking) of 14 September 2010 on ‘Flightcrew
member duty and rest requirements’. This NPRM is currently being discussed and is subject to
consultation, which means that the final rule could still change. Contrary to existing FAR 117
provisions, today’s NPRM of the Federal Aviation Administration (FAA) does not impose a daily
limit on duty, but is proposing to impose cumulative limitations on duty, flight duty periods,
and flight time. Therefore Options 0 and 1 are more in line with the FAA proposal than Options
2 and 3 (Score —1).

5.1.4 Conclusion
Objectives 7/ Criteria Weights Scores (unweighted) Scores (weighted)

Option Option Option Option Option 0 Option 1 Option Option 3

[0] 1 2 3 2
Safety 3 1 1 1 3 3 3
Environment 2
Social 1 -1 -1
Economic 1 -1 -1 -1 -1
Proportionality 1
Regulatory co-ordination and 1 -1 -1 -1 -1
harmonization
Total -1 3 1 1

Option 1 is the preferred option because:

. The major safety implications of long duty periods are mitigated by full, including pre-
flight, duty in the FDP calculation and using the total duty time for rest calculations. All
options have this key requirement.

. Guidance on the combination of simulator duty and flight duty (Option 1) is considered
equivalent in terms of safety as compared to a fixed requirement as it constitutes
industry best practice.

° Option 1 ensures safety while allowing for operational flexibility and increased
harmonisation with the FAA.

Sensitivity analysis: The preferred option is chosen as it allows more operational flexibility at
the same level of safety. The result is sensitive to the assessment of the level of safety
provided by each option. The result is not sensitive to the absolute value of the cost estimate.
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Further research is recommended on:
Health effects of long duty periods followed by long rest periods.
5.2 Cumulative fatigue
5.2.1 Options identified
Possible Options
mitigation Option O Option 1 Option 2 Option 3
measures Subpart Q

a) Limit on Further research on:

successive long
duty periods
together

. duty of more than 10 hours by day and 7 hours by overnight,
. cumulative limits on disruptive schedules

b) Rolling limits
on duty and
flying hours

60 duty hours in
7 consecutive days

190 duty hours and
100 block hours in
28 consecutive days

900 block hours in
a calendar year

60 duty hours in
7 consecutive days

190 duty hours and
100 block hours in
28 consecutive days

900 block hours in a
calendar year

AND

1 000 block hours
per 12 consecutive
calendar months

55 hours (scheduled),
60 hours (actual) in

7 consecutive days;
190 hours and 100
block hours in

28 consecutive days

900 block hours per 12
consecutive calendar
months

95 hours in
14 consecutive days;

60 duty hours in
7 consecutive days;

190 duty hours and
100 block hours in
28 consecutive days

900 block hours

per 12 consecutive
calendar months

100 duty hours in 14
consecutive days;

¢) Cumulative
fatigue
management
through a
required
minimum
number of days
off per month

No Day-Off
requirement, but
Working Time Directive
applies (7 days off)

No Day-Off
requirement, but
Working Time
Directive applies
(7 days off)

Additional days off
requirements that
meet the Q definition
(1.1095 1.10) of a
single day free of duty
(to include 2 local
nights).

Minimum of 7 days off
in any 4
weeks/minimum of

2 days off in 14
consecutive
days/minimum of

24 days off in 12
weeks.

WTD days off
requirement included
(7 in a month) and
expanded to require
them to meet the
single day off definition
in Q (each must have 2
local nights).

d) Spread out
duty as evenly
as possible

Guidance

Demonstration by the Operator and Include Nicholson curve assessment

when appropriate

e) Rest period
increased
periodically

36 hours including
2 local nights after 168
hours

As an exception, the
second local night may
start from 20:00 hours
if the weekly rest
period has a duration
of at least 40 hours.
Reporting time in this
case can be 04:00

36 hours including
2 local nights after
168 hours

No exception on the
second local night

36 hours including 2 local nights within
7 consecutive days or 60 hours including 3 local
nights within 10 consecutive calendar days

No exception on the second local night
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5.2.2 Safety impact

a) Limit on successive long duty periods together

All options are identical.

b) Rolling limits on duty and flying hours

There is a lack of research regarding maximum cumulative limits. This is also acknowledged by
the FAA (Battelle Memorial Institute - JIL Information Systems, 1998) ‘No data were found
that provide guidance for maximum duty times over longer time periods, such as one month or
one year’. Current Subpart Q limits (Option 0) can therefore not be challenged from a scientific
point of view. The question whether they are safe or not can thus only be evaluated on the
basis of operational experience.

The 190-hour duty limit in 28 days is deemed ‘reasonable’ by the Moebus Aviation report
(2008, p. 14). All options include this provision and there was a general support for this
requirement in the rulemaking group.

The same report recommends introducing an additional limit of 100 duty hours in 14 days
(Option 2 and 3), in order to avoid the possible accumulation of those 180 hours in 21 days
(3 x 60 hours week), this being qualified as ‘unreasonable’ by the report. However, no
scientific evidence was found to support this statement. There is therefore no evidence to
validate the possible safety gain of Option 2 and 3 in this respect. The SAFE model simulation
used to further explore this issue (see detailed analysis in Annex 7.1.2) tends to confirm this
view. Furthermore, Options 0 and 1 already include a related mitigating measure saying that
operators should ensure that duty is ‘spread as evenly as possible’.

Concerning the cumulative limit of 900 block hours per calendar year (Option O and 1), the
Moebus Aviation report (2008, p.14) points out that it may lead in practice to 1 800 block
hours in 18 consecutive months. Option 2 and 3 therefore follow the Moebus Aviation
recommendation to limit the 900 block hours per 12 consecutive months. However, on this
subject also, scientific evidence is missing in order to decide whether 1 800 block hours in
18 consecutive months is ‘unreasonable’ or not. Option 1 proposes to add an additional limit of
1 000 block hours per 12 consecutive months. On this basis, Options 1, 2 and 3 are deemed to
provide equivalent safety improvements.

c¢) Cumulative fatigue management through a required minimum number of days off per
month

The question of the required minimum of days off lacks scientific substantiation. The Moebus
Aviation report (2008, p. 27) states: ‘In the absence of direct scientific evidence, it is not
possible to provide clear guidance on the relationship between cumulative fatigue and the
frequency of days off.” It however recommends, ‘as a precaution’, 4 weekly rest periods in
every 28 consecutive days.

Subpart Q (Option 0) and Option 1 do not include such a limit but it should be noted that the
Working Time Directive requires a minimum of 7 days off per month. Option 2 and 3 require
additional days off to include two local nights. In view of the missing scientific evidence all four
options are considered to have the same safety impact.

d) Spread out duty as evenly as possible

All options are identical.

e) Rest period increased periodically

36 hours of weekly rest including two local nights is a widespread provision in FTL rules. This is
also supported by scientific evidence: ‘Scientific studies show that two nights of recovery sleep
are typically needed to resume baseline levels of sleep structure and waking performance and
alertness’ (Rosekind, 1997, p. 6). Dinges (Principles and guidelines for duty and rest
scheduling in Commercial Aviation ‘NASA Study’, 1996) specifies that ‘the standard off-duty
period for recovery should be a minimum of 36 continuous hours, to include two consecutive
nights of recovery sleep, within a 7-day period’.
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Where opinion diverges is on the effectiveness of this provision depending on how protective
the second night should be. Essentially, as regards Subpart Q provisions (Option 0), the
question is whether the fact that the crew may report at 06:00 after the weekly rest is
protective enough. While some scientific studies clearly show the effect of early start on
transient fatigue, we are not aware of any scientific study addressing its effect on the
effectiveness of the weekly rest.?®> Moebus Aviation (2008, p. 26) also recommends deleting
the exemption in current Subpart Q which allows a 04:00 reporting time after weekly rest if
the weekly rest is at least 40 hours.

Options 1, 2 and 3 propose the deletion of the Subpart Q exemption on the basis of the
Rulemaking Group’s consensus that this exemption seriously impairs the weekly rest provision.
Options 2 and 3 introduce a slightly more flexible approach based on CAA Cz operational
experience. All three options are considered to provide a safety improvement on current
Subpart Q provisions.

Safety impact summary: The assessment has shown that options 1, 2 and 3 introduce safety
improvements by introducing rolling limits on annual block hours and better protecting the
weekly rest period for recovery sleep by deleting the exemption on the second local night.
These options are therefore expected to have a low positive safety impact (+1).

5.2.3 Other impacts

€) Social
All options are deemed to have no negative social impact.

(b) Economic

The most significant economic effect of the provisions addressing high cumulative workload is
expected from the proposed additional limit on cumulative duty within 14 days included in
options 2 and 3. The impact is driven by the degree to which airlines actually schedule beyond
the proposed limits of 95 and 100 hours per 14 days.

According to operators, legacy carriers tend to operate within the range of 60 to 110
cumulative duty hours per 14 days. A number of legacy carriers have CLAs, which prescribe
55 hours per week and thus cannot exceed 110 hours per 14 days. Nevertheless there are
legacy carriers which exceed 110 hours on medium haul operations.

Low cost carriers tend to operate relatively stable rosters (e.g. 5 days on, 4 days off) which
allow for an even distribution of duty time across a given period. Therefore they can be
expected not to be significantly affected by the proposed 14-day limitations.

Regional airlines generally have longer daily duty periods due to split duties or due to the
effects of operating from multiple bases. Therefore airlines estimate their operations to range
between 70 and 110 hours per 14-day period.

Charter operators tend to make most use of the possibilities during their peaks times. They are
assumed to operate a range up to the maximum of 120 hours per 14 days.

The above overview shows that charter operators would be most severely affected due to their
holiday period peaks. CAP 371 experience®® indicates, however, that the additional costs would
not be prohibitive.

Another new element introduced in the proposal is a limit of 1 000 block hours per
12 consecutive months. This limit is intended to avoid cumulative fatigue created by a pilot
serving two peak times within 12 consecutive months thereby significantly exceeding the
900 block hours limit. Due to their services provided to the leisure industry, charter operators
would be most affected by such an additional limit. Especially in Member States where holiday
seasons can shift from one year to another, charter operators have to address this peak
demand and follow the shifting season.

2% It should be noted that Moebus Aviation (Moebus Aviation, 2008, p. 27) recommends changing the definition of local
nights (10 hours between 22:00 and 10:00) in order to avoid reporting before 08:00 after a weekly rest. However,
as this proposal lacks scientific substantiation, all four options reflect the current Subpart Q requirements.

26 Option 2 is based on CAP 371 provisions.
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In order to see the possible effect, a simulation was performed based on average monthly
block hours provided by charter operators. These block hours show a peak in the months of
May and then again August to October with monthly block times in excess of 80 hours. To
simulate a worst case scenario, these peak block hours were then put at the end and at the
beginning of a year in order to simulate the block hours that could be achieved within
12 consecutive months in an extreme case with shifting peak times. The results in Figure 3
show that block times per 12 consecutive months may — under these extreme assumptions —
reach 1 000 hours.

Figure 3: Annual block hours scenario for charter operations

Annual block hours scenario - Charter operations
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The smaller a company with fewer pilots, the more the effects of such a limit would be felt. As
far as the whole industry is concerned the effects of this annual rolling limit are likely to be
minimal.

Overall a low negative economic effect (—1) is estimated for options 2 and 3 due to the more
restrictive 14-day rolling limit and the more restrictive limit of 900 block hours per
12 consecutive months.

(c) Regulatory coordination and harmonisation

. On cumulative duty, the FAA NPRM proposal would limit duty time to 65 hours in
any consecutive 168-hour period (7 days) and 200 hours in any consecutive
672-hour period (28 days). The weekly limit could be extended by up to
10 hours to 75 hours during a rolling 168-hour period and the 28-day limit could
be extended to 215 hours if the duty period includes deadhead segments in a
rest seat outside the flight deck meeting or exceeding the provisions of class 2
rest facility. In this respect, all four options proposed are more protective than
the FAA proposal.
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° On periodic rest, the FAA NPRM also proposes a duration of 36 hours, but does
not require to include 2 local nights. In this respect, all four options proposed

are more protective than the FAA proposal.

. On cumulative duty, the FAA NPRM does not include a 14-day limit. Therefore
Options O and 1 are more harmonised with the FAA proposal than Options 2 and

3.

5.2.4 Conclusion

Objectives 7/ Criteria Weights Scores (unweighted)

Scores (weighted)

Option Option Option Option

Option 0/Option 1 Option Option 3

0 1 2 3 2
Safety 3 1 1 1 3 3 3
Environment 2
Social 1
Economic 1 -1 -1 -1 -1
Proportionality 1
Regulatory coordination and 1 -1 -1 -1 -1
harmonisation
Total 3 1 1
Option 1 is the preferred option because:
. Options 1 to 3 are all considered equal in terms of safety.
. Option 1 achieves this level of safety at the least costs to the operators and increased

harmonisation with the FAA.

Sensitivity analysis: The preferred option chosen is more cost-effective in providing the
same level of safety. The result is sensitive to the assessment of the level of safety provided
by each option. The result is not sensitive to the absolute value of the cost estimate, but only

to relative costs between options 1, 2 and 3.
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Further research is recommended on:

. The cumulative effect of duties of more than 10 hours by day and 7 hours by overnight,
more than 100 hours per 14 days.

° The impact of disruptive schedules on cumulative limits.
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5.3 Maximum allowable flight duty period

5.3.1 Options identified

a) Clear maximum
FDP limit

b) Extra rest
requirements

¢) Inclusion of
positioning
immediately before
flight duty in FDP

d) Breaks

No

30 mn meal break
in 6 hrs period (CC)

e) Meal opportunity Yes (when FDP
exceeds 6 hrs)

Yes for short sectors
and turn-around time

f) Break on the ground

0) Inclusion of post-
flight duty in FDP,
taking into account
the number of seats
and configuration

No counts as duty

h) Reduction of FDP
when the Window of
Circadian Low

50% in the evening, 3 hours FDP
100% in the morning of | reduction in the
the WOCL WOCL

(WOCL) is encroachment down to
encroached 11 hours + no 1 hour_FDP
extension in the 5-8 reduction for
window reporting
between
6 and 8 AM
i) Additional rest if the Increase required Increase required
WOCL was sleep opportunity sleep opportunity
encroached during the day during the day
by 2.5 hours by 2.5 hours

3 consecutive and 4

max in 7 consecutive
days or 5 under max
FDP reduction

j) Limit the number of
WOCL duties in a
work block or number
of days

TE.RPRO.00034-001® European Aviation Safety Agency. All rights reserved. Page 63 of 244
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet.



NPA 2010-14 20 Dec 2010
Options
Possible mitigation - - - ;
measures Option O Option 1 Option 2 Option 3
Subpart Q
k) Planning of WOCL | Yes

duties to enable flow
of work and optimum
sleep opportunity

[) Allowable FDP
decreased by the
number of sectors
worked

30-minute reduction
from the third sector,
with a limit to 2 hours

30-min reduction from
the third sector, with a
limit to 2 hours.

Further research
needed for FDP with
more than 6 Sectors

30-mn reduction from
the second sector,

with a limit to 2 hours.

Further research
needed for FDP with
more than 6 Sectors

45-mn reduction from
the second sector, to
a max of 8 sectors

5.3.2 Safety impact

a) Clear maximum FDP limit

b) Extra rest requirements

c) Inclusion of positioning immediately before flight duty in FDP

On mitigation measures a, b and c there was a broad consensus among experts and
stakeholders that the basic maximum FDP limit should be 13 hours (a). Equally, on the other
mitigating measures b and c there was a broad agreement. Therefore, no options different
from Option O (Subpart Q) were developed for the mitigation measures a, b and c.

d) Breaks

Subpart Q does not include a provision for break during duty. Based on scientific studies,
Moebus Aviation recommends that cabin crew have a 10-minute break every 3 hours. This is
reflected by Options 1 and 2 as guidance and in option 3 as a requirement. Options 1-3 are
therefore considered to bring a marginal safety improvement.

e) Meal opportunity

The need for a drink and meal opportunity is supported by a number of scientific studies,
among others: The impact of rest breaks upon accident risks, fatigue and performance: a
review, Work & Stress, Vol. 17, 2, pp. 123-137 (Tucker, 2003) and Rest breaks and accident
risk The Lancet, Vol. 361, p. 680, 22 (Tucker, 2003. This is addressed by Subpart Q (option 1)
by requiring such an opportunity. However, Moebus Aviation (2008) recommends being more
specific on the duration of the meal break. This is reflected in Options 1 and 2 as guidance and
in Option 3 as a requirement. Options 1-3 are therefore expected to provide a marginal safety
improvement.

f) Break on the ground

One study (The impact of rest breaks upon accident risks, fatigue and performance: a review,
Work & Stress, Vol. 17, 2, pp. 123-137 (Tucker, 2003) recommends breaks on the ground for
short sectors and turn-around time as reflected by Option 3. This is expected to have a
marginal positive safety impact. All other options do not foresee the break on the ground
largely for operational reasons. See discussion of the economic impact below.

g) Inclusion of post-flight duty in FDP, taking into account the number of seats and

configuration

There is no scientific evidence to support the inclusion of post-flight duties as FDP. Yet it is
recognised that post-flight duties are fatiguing, therefore it appears an adequate mitigation to
increase rest proportionally as is currently the case in Subpart Q. Therefore, all options
recommend keeping the current Subpart Q requirement. Options 1 to 3 require however the
Operator to specify the duration of post-flight DP in the OPS Manual. This would represent a
marginal safety improvement.
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h) Reduction of FDP when the Window of Circadian Low (WOCL) is encroached

All Scientific studies and operational experience confirm that the length on FDP should be
reduced depending on the reporting time. Reduction should be applied for flight duty periods
where the crew member cannot sleep during the entire WOCL.?’

Subpart Q (Options 0 and 1) includes provisions addressing the FDP reduction depending on
the WOCL encroachment. Figure 4 below illustrates the current European practice for different
reporting times and number of sectors, which is reflected in options O and 1. When looking at 1
and 2 sectors, one can see that the maximum FDP of 13 hours is allowed between 06:00 and
13:00. Before and after this period the FDP is gradually reduced down to 11:00 hours.

Figure 4: Maximum allowable FDP in function of the reporting time
(EU-OPS, Options O and 1)
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Reporting time

Two aspects of these provisions have been assessed by scientific research: impact of early
start and the impact of 11:00 hours duty period overnight.

The impact of early start: the max FDP when reporting as early as 06:00 is 13 hours. This
implies that the waking up period was indeed inside the WOCL. The following assessments can
be found in research on this issue:

. Crew Factors in Flight Operations Xl: A Survey of Fatigue Factors in Regional Airlines
Operations (Co, E., 1999) identifies early morning starts as being a major fatigue factor.

. The paper for the European Transport Safety Council (ETSC) ‘meeting to discuss the role
of EU FTL legislation’ (Akerstedt, 2003): ‘ECASS has no objection to an FDP of 12 hours
during the day, but does not support FDPs as long as 14 hours for early starts.’

) A diary study of aircrew fatigue in short haul multi sector operations (Spencer, 2000):
‘when the reporting time is before 07:00, the increase of fatigue is similar to the effect of
an extra 3 hours duty’.

27 1.e. the crew member reports after/wakes in/reports in/finishes in the WOCL or the FDP encompasses the WOCL.

TE.RPRO.00034-001® European Aviation Safety Agency. All rights reserved. Page 65 of 244
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet.



NPA 2010-14 20 Dec 2010

. The UK Civil Aviation Authority (2005) also evaluates the impact of early start on short
haul routes: ‘When a duty period started before 09:00, the duration of the preceding
sleep period was reduced, as the crews did not advance their bedtime sufficiently to
compensate for the early start. The loss of sleep amounted to approximately 30 minutes
for every hour that the duty period advanced between 09:00 and 05:00.’

On the other hand:

. CAP 371 is more protective than Subpart Q on this issue, but a scientific study points out
that its related provisions should be relaxed; Alertness during short haul operations,
including the impact of early starts (Spencer, 2002): ‘the fatiguing effects of early starts
is less strong than previously estimated’.

. Simulation of alertness levels for early starts using the SAFE model indicate that
whatever the FDP reduction, alertness for early starts remains at a generally high level
and certainly below critical values (see RIA option analysis using the SAFE Model, Annex
7.1).

To reflect the different possibilities to address early starts, options 0 and 1 are based on
Subpart Q. Option 2 is based on Subpart Q but forbids the 1-hour FDP extension in the 5:00 to
8:00 window. Option 3 is based on CAP 371, which is more protective in the morning.

Considering the above, there is no conclusive evidence that more restrictive options would
bring a significant safety benefit.

The maximum FDP overnight is 11 hours
A number of scientific studies are in agreement on the fact that these limits may be too high:

. The Paper for the European Transport Safety Council (ETSC) ‘meeting to discuss the role
of EU FTL legislation’ (Akerstedt, 2003): ‘ECASS [...] cannot support duty periods as long
as 12 hours when the WOCL is encroached.’

. The Haj operation: alertness of aircrew on return flights between Indonesia and Saudi
Arabia (Spencer, 1999): ‘These results support the recommendation that unaugmented
flight duty periods should not exceed 10 hours overnight’.

. The Air New Zealand Study (QinetiQ) proposes reduced FDP limits (WOCL effect).

. Also, one study based on CAP 371 provisions recommends that [Fatigue in Two Pilot
Operations: Implications for Flight and Duty Time Limitations (Powell, 2008] ‘limits for
day time duties should be relaxed and night time duties tightened’.

On the other hand:

° No evidence was found in accident and incident data that 11 hours at night was a safety
risk.
. The SAFE model simulation was used to further explore the effectiveness of Subpart Q

2-hour WOCL reduction. The detailed analysis in RIA Option Analysis using the SAFE
Model, Annex 7.1.3 tends to confirm its effectiveness.

Options 0, 1 and 2 are based on Subpart Q. Option 3 is based on CAP 371, which includes
3-hour FDP reduction in the WOCL (as opposed to 2 hours for Subpart Q).

Overall, the Agency concluded that option 3 would not bring a significant positive safety impact
as compared to Options 0, 1 and 2.

i) Additional rest if the WOCL was encroached

The Principles and guidelines for duty and rest scheduling in Commercial Aviation ‘NASA Study’
(Dinges, 1996) notes that ‘flight duty periods that occur during the window of circadian low
have a higher potential of fatigue and increased requirements for recovery” and recommends
that “if two or more flight duty periods within a 7-day period encroach on all or any portion of
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the window circadian low, then the standard off-duty period (36 continuous hours within 7
days) be extended to 48 hours of recovery’.

Sleep Patterns of aircrew on Charter/air haulage routes (Spencer, 1997) observed on a series
of long haul flights that ‘the mean duration of sleep starting between 21:00 and 01:00 was
greater than 7 hours. As the start of sleep was progressively delayed, its duration reduced to a
value of 2.46 hours between 17:00 and 18:00’, and concludes: ‘The time of the day at which
sleep is taken is by far the most influence on the duration and quality of sleep. The best and
the longest sleep period start in the late evening. There is a progressive deterioration from
midnight until the early evening, except for a small secondary peak at midday’. Sleep
opportunity during the day should therefore be increased to be effective.

Options 2 and 3 require additional sleep opportunity, thereby reflecting the recommendations
from Sleep Patterns of aircrew on Charter/air haulage routes (Spencer, 1997). Option 1
requires additional weekly rest.

Considering that scientific studies generally consider that early starts provoke a sleep deficit,
Options 2 and 3 would provide no safety impact while Option 1 is considered to be a significant
safety improvement due to the additional rest compensating for the WOCL encroachment.

j) Limit the number of WOCL duties in a work block or number of days

CAP 731 includes a provision limiting the number of consecutive duties under max FDP
reduction as in option 3. However, the Support for CAP 371 from research findings (UK CAA)
mentions that ‘the preliminary results from a study on night cargo operations suggests that
there is little increase in fatigue over 4 consecutive nights’.

Considering the above, there is little evidence that the provision under option 3 would have a
significant safety impact. Furthermore, the additional weekly rest proposed under Option 1(i)
above is considered to be a better approach as it mitigates the cumulative fatigue element
identified by the scientific studies.

k) Planning of WOCL duties to enable flow of work and optimum sleep opportunity

This Subpart Q provision is not questioned and reflects best operational practices. It is
therefore included in all options.

) Allowable FDP decreased by the number of sectors worked

The need to decrease the FDP by the number of sectors is confirmed by many scientific
studies. Figure 4 above shows the effect of the current Subpart Q requirements on maximum
allowable FDP (option 0 and 1), which is based on a 30-minute reduction after the second
sector.

The main questions related to Subpart Q provisions are:
Should the reduction start from the 2nd sector?
The scientific literature reviewed does not give a uniform answer to this question.

. Fatigue in Two Pilot Operations: Implications for Flight and Duty Time Limitations (Powell,
2008) states that fatigue increases from the second sector.

. Pilot fatigue in short haul operations: effect of number of sectors, duty length, and time
of day (Powell, 2007): ‘Duty length and the number of sectors increased fatigue in a
linear fashion. Time of the day had a weaker influence...’.

On the other hand:

. A diary study of aircrew fatigue in short haul multi sector operations (Spencer, 2000):
‘there was no difference with respect to fatigue between one and two sectors’.

Should the reduction be 30 minutes or more?
Most of the studies recommend a reduction of more than 30 minutes per sector:

. Alertness during short haul operations, including the impact of early starts (Spencer,
2002): ‘The 45 minutes per sector provided by CAP 371 should not be reduced’.
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. Support for CAP 371 from research findings (UK CAA): ‘the reduction of 45 minutes per
sector is in close agreement with the scientific evidence’.

On the other hand:

° Air New Zealand Study (QinetiQ): ‘Averaged over all times of day, this is equivalent to an
additional 37.3 minutes of duty. To reflect this, the maximum FDP should be reduced by
between 30 and 45 minutes for each sector after the first'.

. However, Moebus Aviation (2008) recommends to keep the Subpart Q
30-minute reduction, but for the second sector.

. Alertness level simulations provided by the SAFE model (see RIA option analysis using
the SAFE Model, Annex 7.1.4) appear to indicate that the difference between 1 and 2
sectors in terms of alertness is not significant, whatever the time of the day. The
reduction after the first sector does lead to better alertness levels for 3 and more sectors,
albeit only to a limited extend and not from critical levels.

The Agency concludes that there is not sufficient evidence to show that the sector reduction
should start after the first sector or that each reduction should be 45 minutes. Considering the
above, all options are considered to provide the same level of safety.

It has been noted that with Options 1, 2 and 3 there is no further reduction after respectively
6, 5 and 8 sectors. Additional research should therefore be conducted in order to better
understand the possible impact of a high level of sectors (=6) on crew alertness.

Safety impact summary: The review of scientific evidence above has shown that available
research results are not always sufficiently robust to be directly applied to the above mitigating
measures. A limited number of differences in terms of safety impact between the options have
been identified. Option 1 provides a number of safety improvements including:

. Extension of the weekly rest to 48 hours when two or more duty periods encroach all or
any portion of the WOCL.

. Requirement for the Operator to specify the duration of post-flight DP in the OPS Manual.
) Guidance on breaks and meal opportunities.

Overall, option 1 is expected to have a medium positive safety impact (score +3) and options
2 and 3 a low positive safety impact (+1).

5.3.3 Other impacts

@) Social
All options are deemed to have no negative social impact.

(b) Economic

In mitigation measure 1) above the number of sectors and related workload was identified as a
key fatigue hazard. As an appropriate means of mitigation, the allowable FDP should be
decreased per sector. This is considered the economically most significant mitigation measure
from this block of options and will therefore be assessed in more detail.

Current Subpart Q addresses this issue by reducing the allowable maximum FDP by
30 minutes per sector from the third sector on (Options 0 and 1). The alternative options
propose to reduce by 30 (45) minutes from the 2nd sector on (Options 2 and 3).

Figure 5 illustrates the difference between the options. Essentially, in option 2 the maximum
allowable FDP is reduced by 30 minutes for all flight duties with 2 sectors or more as compared
to option 1, which reduces maximum allowable FDP as of the 3rd sector.

Figure 5: Allowable FDP options for 2 sectors — Options 1 and 2
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The economic effects of such an additional restriction depend on the schedules and rosters of
the individual airlines and the degree to which they operate close to those limits.

Low cost airlines usually operate two, four or eight sectors per day and aircraft with a morning
and an afternoon crew out of a single base. Reporting times for the morning crew can be from
05:00 and end of duty for the afternoon crew is rarely later than 23:00. Thus, the aircraft
would operate 18 hours per day with two crews, so 9 hours FDP per crew. In general, LCCs
would therefore not be much affected by a decrease of allowable FDP by 30 minutes after the
first sector. All options allow for sufficient margin and flexibility to operate. The maximum FDP
requirement is rarely limiting their operations.

The picture for charter operators is quite different. They operate in a much more dynamic
environment with complex rosters. Charter routes involve more frequently medium haul flights
and triangular routes, which require longer FDPs. Charter operators therefore estimate that the
above option would require 5% to 9% more flight crew and 6% to 10% more cabin crew.?® In
other words it would reduce crew productivity by those margins. For all charter airlines this
could mean an annual cost increase of 50 to 87 million Euros initially (see.Table 8). This can be
categorised as a medium negative economic impact.?® It is expected that after the first years
of implementation of the rule these costs would be significantly reduced.

2% This is the result of a survey conducted by charter operators and included responses from airlines that operate
under a CLA. Companies operating purely to Subpart Q could observe stronger negative effects.
2% Cost effects of 10—100 million Euros are considered ‘medium negative’. See Table 7, page 53.

TE.RPRO.00034-001® European Aviation Safety Agency. All rights reserved. Page 69 of 244
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet.



NPA 2010-14 20 Dec 2010

Table 8: Annual cost estimate for charter operators ‘Sector reduction after 1st sector’
(Option 2)3°

Columni Estimated Total Cost Additional Staff Change in
No of Annual Salary I - b
Employees ) Employees Requirements Labour Cost
P (A < B) ©) (A x B xC)
()

Cabin Crew 9,663 € 40,191 € 388,358,699 +6% | € 23,301,522
+10% | € 38,835,870
Flight Crew 4,145 € 127,832 € 529,895,344 +5% | € 26,494,767
+9% | € 47,690,581
Total Low € 49,796,289
High € 86,526,451

In order to get an understanding of economic impacts the absolute costs are only one
indicator. Another relevant indicator is the relative cost increase. If one assumes for charter
operators about 12% of total costs to be personnel®, then this would translate in an overall
cost increase in the order of 0.5% to 0.9% at company level.

Table 9: Annual relative cost estimate charter operators ‘Sector reduction after 1st
sector’ (Option 2)32

Personnel Additional Share of Share of CC and Change in
Category Staff Personnel FC Costin Total Total Cost
Requirements Costs in Personnel Cost (AxBx=C)
(A) Total Costs ©)
(B)
i O, 0)
Flight Crew +5% +550 +0.33%
(FC) +99% +0.59%
; +12%
Cabin +6% +0.21%
+29%
Crew (CC) +10% +0.35%
Low +0.54%
Total ign +0.94%

A cost effect of below 1% is considered a low economic impact. The absolute and relative
indicators thus do not give a uniform picture for charter operators.

The effect on network carriers can be expected to be somewhere between LCC and charter
airlines.

Overall, taking into account the estimated effects on charter operators and the expected
additional effects on network carriers, options 2 and 3 are considered to have a medium
negative economic impact (-3, see Table 7 for an explanation of the scores). Option 1 is
considered to have a low negative economic impact (—1) due to the compliance costs created
by the safety improvement regarding additional weekly rest after WOCL encroachment.

(c) Regulatory coordination and harmonisation

The FAA proposes a maximum FDP of 13 hours. Unlike the EASA approach, the FAA proposes
to reduce the amount of FDP once a flight crew member has flown more than 4 sectors,

30 Estimates for number of employees from Table 1, page 50. Annual salary estimates from Table 3, Table 4 and
Table 5.
31 This assumption is based on the average for LCCs in Figure 1.

32 Source: Column A: Operator estimates; Column B: Figure 1 assuming LCC figures for charter airlines; Column C:
Average value from published airline annual reports, see Figure 2.
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whereas the EASA proposal reduces the FSP as of the 2nd sector flown. As is the case in the
EASA proposal, the FAA proposal foresees reduction of the amount of FDP during the WOCL
and for non-acclimatised flight crew members. The FAA proposal also provides some flexibility
as it foresees that FDPs should not exceed the maximum levels in the FDP table more than 5%
of the time, while each crew pairing would need to fall within the FDP table 80% of the time.

Overall, the combined effect of WOCL and sector reduction leads to partly higher and partly
lower FDP in the FAA NPRM than in the four options proposed there. However, the FAA NPRM
also proposes shorter rest periods than the options envisaged in the NPA (see paragraph
5.12). Overall, the impact of all four options on Harmonisation is deemed equivalent.

5.3.4 Conclusion
Objectives / Criteria Weights Scores (unweighted) Scores (weighted)

Option Option Option Option Option O0[Option 1 Option Option 3

0 1 2 3 2

Safety 3 3 1 1 9 3 3
Environment 2

Social 1

Economic 1 -1 -3 -3 = -3 -3
Proportionality 1

Regulatory coordination and 1

harmonisation

Total (0] 8 (0] (0]

Option 1 is the preferred option because:

° It requires additional weekly rest in order to mitigate against the effects of WOCL
encroachments on cumulative fatigue. For this reason it has the relatively highest score
for safety as compared to the other options.

o It achieves the improved level of safety with relatively limited costs to the industry.

Sensitivity analysis: The preferred option is expected to provide the highest level of safety.
The result is sensitive to the assessment of the level of safety provided by each option. The
result is not sensitive to the absolute value of the cost estimate due to the high weight for
safety in the assessment.

Further research is recommended on:

° the possible impact of a high level of sectors (=6) on crew alertness.
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5.4 Consecutive night, early or late duties

20 Dec 2010

The provisions for consecutive night, early or late duties are currently partly subject to EU-OPS
Article 8 provisions, i.e. the definition of these requirements are left to the Member States’
Competent Authorities. For this reason there is not always a reference option O in this block of

options.

5.4.1 Options identified

Possible mitigation
measures

Options

Option O
Subpart Q

Option 1

Option 2

Option 3

a) Definitions
applicable to this
section

Not applicable

o Late finish: 01-02 hrs
e Night duty: 02-05 hrs
e Early start: 05-06 hrs

e Late finish: 22-02 hrs
o Night duty: 02-06 hrs
o Early start: 06-08 hrs

b) Reduce allowable
FDP/DP for
consecutive night
duties

Not addressed

For sole night operations: longer FDP under
specific patterns (FRMS principles)

10 max FDP in the WOCL
(Samn-Perelli level 5)

¢) Limit the number of
sectors for
consecutive night
duties

Not addressed

Limited to 4 sectors,
unless under FRMS

4 sectors on day 1
to 3,

3 sectors on day 4,
2 thereafter

Limit maximum sectors to
1 if a single continuous
block-to-block flight period
is greater than 10 hours
and encroaches the
WOCL

d) Limit the number of
consecutive night
duties

Not addressed

None

None

None

e) Additional rest after
consecutive night
duties

Not addressed

If two or more flight
duty periods within a
7-day period encroach
on all or any portion of
the window circadian
low, then the standard
off-duty period (36
continuous hours
within 7 days) be
extended to 48 hours
of recovery

When three or more
duties are between
01:00 and 06:59 in
a 7-day period, the
36-hour rest is
increased to 48
hours

4 local nights following 5
night duties

f) Limit the number of Article 8 None, but additional 3 consecutive and 4 | No

consecutive early conditions on late to max in 7

starts (see definitions) early transitions consecutive days or

and/or late finishes (see 19-b, Option 3) 5 under max FDP

(see definitions) and reduction

provide an extended

rest period between

such series of duties

g) Limitations on FDP | Article 8 None but additional Above 3 3 without additional limit.

for regular services
with early starts
and/or late arrivals

conditions on late to
early transitions
(see 19-b, Option 3)

consecutive early
start, FDP limited to
9 hours

4 with 1 hour
FDP reduction
every day.
5 with 2 hours FDP
reduction every day
+ reduce allowable FDP
by 45 minutes per each
sector flown after the first.
See Nr 30 & 31
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Possible mitigation
measures

Options

Option O
Subpart Q

Option 1

Option 2

Option 3

h) Consecutive early
start duties should
never start earlier
than the day before

No

Yes

i) Additional rest after
a series of early starts

Article 8

No

63 hours rest after 4 or 5

5.4.2 Safety impact

a) Definitions applicable to this section

In order to determine the provisions for early starts, night duties and late arrivals, these
notions have to be clearly defined. However, there is little scientific research that could support
specific definitions.

On late finishes, the CAA Paper 2005/04 Aircrew fatigue: a review of research undertaken on
behalf of the UK Civil Aviation Authority (UK CAA, 2005) identifies that ‘the mean duration of
sleep starting between 21:00 and 01:00 was greater than seven hours. As the start of sleep
was progressively delayed, its duration decreased to a value of 2.5 hours in the late
afternoon.’ This would support the definition of late arrival being after 01:00. Only Moebus
Aviation (2008, p. 18) suggests that early start should be up to 07:00.

The elements above, plus the input based on airline operational experience, were used to
define Options 1, 2 and 3. Further input during the NPA comment period may help us to
refine these definitions. Option 3 is probably more protective than options 1 and 2 but would
have higher operational impact.

b) Reduce allowable FDP/DP for consecutive night duties

The maximum allowable FDP when the WOCL is encroached has already been addressed under
5.3.2 h). The question here is whether some alleviation could be given for operators
conducting only night operations. Moebus Aviation (2008, p. 36) points out that there is little
scientific evidence that the FDP provisions should be relaxed for sole night operations. It
therefore recommends applying standard provisions. Derogation beyond the established limits
should only be allowed in conjunction with FRMS.

This is reflected by Options 1 and 2. Option 3 is the most restrictive with maximum
allowable FDP values lower than those from Subpart Q.

c) Limit the number of sectors for consecutive night duties

Subpart Q (Option 1) currently does not limit the number of sectors for consecutive night
duties. However, alertness simulations conducted with the SAFE model clearly indicate that the
alertness level for night operation is in the lower zone (around 5 on the Samn-Perelli scale)
and is sensitive to the number of sectors flown (see section 7.1.4). Option 1 therefore limits
the number of sectors for consecutive night duties to 4. Furthermore, option 1 is consistent
with research results (see 6-d below) which show that with consecutive sole night operations
the first night is the more penalising. On the next consecutive nights, the body clock becomes
progressively adapted to the night pattern. Option 1 also envisages that flight crew may fly
more than 4 sectors, but then only under Fatigue Risk Management.

On the basis of the French DGAC regulation, Option 2 proposes a limitation of the number of
sectors for sole night operations. The number of sectors decreases when the number of
consecutive nights increases. However, no scientific research would support this approach.

Option 3 is even more restrictive, but alertness modelling with SAFE suggests that the
additional safety benefit over options 1 and 2 would be limited.
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d) Limit number of consecutive night duties

While Sleep Patterns of aircrew on Charter/air haulage routes (Spencer, 1997) recommends to
limit the number of consecutive night duties, the Qinetiq study on DHL night operation (UK
Civil Aviation Authority, 2004), quoted by CAA Paper 2005/04 Aircrew fatigue: a review of
research undertaken on behalf of the UK Civil Aviation Authority (UK CAA, 2005) identifies ‘no
evidence of an increase of fatigue over four consecutive nights’.

Also, Support for CAP 371 from research findings (UK CAA) states that ‘... preliminary results
from a study of freight operations suggest that there is little increase in fatigue over 4
consecutive nights. It may therefore be possible in future to relax the guidelines for this type
of operation’.

For this reason, neither option proposes a limitation of consecutive night duties.

e) Additional rest after consecutive night duties

There is scientific evidence suggesting that additional rest after consecutive night duties is
required in order to mitigate against cumulative sleep debt. For this reason Sleep Patterns of
aircrew on Charter/air haulage routes (Spencer, 1997) recommends additional rest between
consecutive night duties. The Principles and guidelines for duty and rest scheduling in
Commercial Aviation ‘NASA Study’ (Dinges, 1996) recommends that ‘if two or more flight duty
periods within a 7-day period encroach on all or any portion of the Windows circadian low, then
the standard off-duty period (36 continuous hours within 7 days) be extended to 48 hours
recovery’.

The Railway Safety — impact of shiftwork and fatigue on safety (Folkard, 2000) on Railway
Safety notes that: ‘successive night shifts result in a cumulative sleep debt which is best
mitigated by at least two days rest (avoiding an early shift on the return to work)’. It further
notes that ‘a number of studies done in industry have reported increases in accident risk over
at least four successive night shifts (...)’.>®* The Railway Safety — impact of shiftwork and
fatigue on safety (Folkard, 2000) therefore recommends: ‘Having worked two or three
consecutive night shifts it is important that staff are able to have sufficient sleep to fully
recover. This requires two full nights’ sleep after the consecutive night shifts, without an early
start after the second night. In order to ensure this is achieved (and commuting time does not
leave too short a period for rest), it is considered optimum that 54 hours or more should
elapse between the end of the consecutive night shifts and the next shift.’

Option 1 is derived from the NASA recommendation [Principles and guidelines for duty and
rest scheduling in Commercial Aviation ‘NASA Study’ (Dinges, 1996)] but is made consistent
with Option 1 of item 5.3.2 ).

Option 2 follows the NASA recommendation [Principles and guidelines for duty and rest
scheduling in Commercial Aviation ‘NASA Study’ (Dinges, 1996)] on additional rest.

Option 3 follows DGAC-F current regulations where four local nights are to follow 5 night
duties.

Option 1 is considered a significant safety improvement as it better protects the recovery
sleep. This assessment is supported by the worst case analysis with SAFE in Annex 7.1 which
indicates that with a high duty load night duties can become critical. Option 1 mitigates this by
providing additional rest.

There is no scientific evidence that Option 3 would in reality be more protective that Options 1
and 2 as it only applies to 5 consecutive night duties.

f) Limit the number of consecutive early starts (see definitions) and/or late finishes (see
definitions) and provide an extended rest period between such series of duties

Subpart Q currently leaves it to NAAs how to mitigate possible cumulative fatigue from

consecutive early starts (EU-OPS Article 8 provision). There is some scientific evidence to

33 ‘Relative to the first night shift, the risk is increased by about 15% on the second night shift, by about 30% on the
third night shift and by 50% on the fourth night shift.’
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suggest that series of early starts need to be limited. For example the CAA Paper 2005/04
Aircrew fatigue: a review of research undertaken on behalf of the UK Civil Aviation Authority
(UK CAA, 2005) identifies that ‘during schedules involving consecutive early starts, the sleep
deficit accumulated and levels of alertness on retiring to bed tended to deteriorate.” However,
the CAA Paper 2005/04 Aircrew fatigue: a review of research undertaken on behalf of the UK
Civil Aviation Authority (UK CAA, 2005) does not recommend any limit. The Sleep Patterns of
aircrew on Charter/air haulage routes (Spencer, 1997) also recommends to ‘limit the number
of consecutive early starts’ without any clear guidance on how this should be implemented.

The Railway Safety — impact of shiftwork and fatigue on safety (Folkard, 2000), on railway
safety, notes and recommends that: ‘Due to the cumulative sleep deficit of working early
shifts, it is considered best if the number of consecutive early shifts is restricted to three or
four to minimise the build up of fatigue.’

Option 1, like Option 3, does not include any limit, but addresses the issue in conjunction with
Option 3 of 5.14.1-b. Under this section the issue of transitions between early starts and late
arrival and late arrival and early starts is discussed and addressed. Based on operational
experience of the Rulemaking Group members and SAFE simulations (see Annex 7.1) it is
acknowledged that more than a series of early starts, the transition between early/late and
late/early, have a significant impact on fatigue. Option 3 of 5.14.1-b addresses this by
introducing one local night at home base between such duty transitions.

Option 2 based upon CAP 371 directly reflects the scientific studies above. It should be noted
however that those scientific studies focus mainly on early starts, not late finishes, and identify
in particular their impact on cumulative fatigue. However, Option 2 provides a mitigating
measure mainly on transient fatigue by limiting FDP.

In conjunction with Option 3 of 5.14.1-b, Option 1 is deemed to have the same positive safety
impact as Option 2 compared to Option 3. Therefore Option 2 is deemed to have a low
positive safety impact compared to Option 3.

g) Limitations on FDP for regular services with early starts and/or late arrivals

In relation to Options 2 and Option 3 f) above, a further limitation of the FDP for regular
services with early starts and/or late arrival may be considered as a reasonable mitigating
measure.

This is reflected by Option 2 (based on UK Rules) and Option 3 (based on French rules).
Option 2 is more protective than Option 3.

Consistently, Option 1 does not include any limit and has also to be considered in conjunction
with Option 3 of 5.14.1-b. Option 3 is not considered effective as it does not provide
additional rest, which is the most effective mitigation measure against cumulative fatigue.

h) Consecutive early start duties should never start earlier than the day before

Moebus Aviation (2008) recommends that ‘when scheduling early morning duties it is
important to ensure that the start times are not advanced on consecutive days (i.e. if duty
start times change from day to day they should start later rather than earlier) as this will
impact on the time available for sleep and the recovery period.’ The practicality of this possible
mitigating measure is questionable, as this equation (FDP + Rest = 24 hours) would lead to
the flight crew member who has completed the shortest FDP receiving the longest rest period:
FDP = 10 hours = rest = 14 hours minimum to keep to timing but rest period = 18 hours if
the FDP only comes to 6 hours.

Option 3 reflects the Moebus Aviation proposal, but there is no evidence that it would provide
any safety gain as compared to Options 1 and 2.

i) Additional rest after a series of early starts
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In relation to f) above, additional rest after a series of early starts may be considered as an
effective mitigating measure. This is also supported by the Sleep Patterns of aircrew on
Charter/air haulage routes (Spencer, 1997), which recommends recovery sleep after no more
than 3 consecutive early starts, and the Alertness during short haul operations, including the
impact of early starts (Spencer, 2002) which states that fatigue is more pronounced when
several early starts are operated without an intervening rest day.

Option 3 reflects these recommendations. However, based on the SAFE assessment both
options would have only a low to negligible positive impact on safety as compared to Options 1
and 2, which foresee no additional rest.

Safety impact summary: All options proposed (1-3) are expected to provide an equivalent
medium positive safety impact (+3). The safety benefits of Option 1 result in conjunction with
the mitigation measures against duty transitions between late/early/night which is considered
the most effective mitigation measure. Additionally, the option provides additional rest after 2
or more night duties within a 7-day period. The safety benefit of Option 2 results from
additional rest after night duties. Option 3, finally, is more protective as regards the definition
of late finish, early start and night duty, but does not foresee mitigation for transitions.

5.4.3 Other impacts

@) Social
All options are deemed to have no negative social impact.

(b) Economic

Additional rest following night duties in Option 1 is expected to have a low negative impact.
The more restrictive requirements on FDP in Option 2 — and as regards the definitions in
Option 3 regarding early starts and night duties — are expected to have a medium negative
impact on crew productivity. Some of the effects may be cushioned by taking the new
restrictions into account when the rosters are designed. This is an initial assessment and the
Agency welcomes any data and assessment from stakeholders on this issue.

C) Regulatory coordination and harmonisation

The FAA proposes to permit consecutive night time flying, constrained only by 30-hour
consecutive rest required for any 168-hour period, as long as there is an opportunity to rest in
a suitable facility during the flight duty period. As proposed, this sleep opportunity would have
to comport with the proposed split duty requirements for extending a flight duty period. Should
no such opportunity be provided, a carrier could not assign a flight crew member to more than
three consecutive night time FDPs. This approach differs from all four options proposed in this
NPA. The impact on these four options on harmonisation is therefore deemed equivalent.

TE.RPRO.00034-001® European Aviation Safety Agency. All rights reserved. Page 76 of 244
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet.



NPA 2010-14 20 Dec 2010

5.4.4 Conclusion

Objectives / Criteria Weights Scores (unweighted) Scores (weighted)

Option Option Option Option Option O Option Option 3

0 1 2 3 2

Safety 3 : 3 3 3 9 9
Environment 2

Social 1

Economic 1 : -1 -3 -3 -3 -3
Proportionality 1

Regulatory coordination and 1

harmonisation

Total 6 6
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Option 1 is the preferred option because:
. It ensures the highest level of safety due to:
o] additional rest after 2 night duties,
o] mitigation against the effect of early-to-late and late-to-early transitions;

. Of the lower cost to the industry compared to Option 2 and 3.

Sensitivity analysis: The preferred option provides an equivalent level of safety compared to
Options 2 and 3. The result is sensitive to the assessment of the level of safety provided by
each option. The result is not sensitive to the absolute value of the cost estimate, but to the
relative assessment of Option 1 being the most cost-effective.
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5.5 Planned duty extensions
5.5.1 Options identified
Options
Possible mitigation
measures Option 0 Option 1 Option 2 Option 3
Subpart Q

a) Maximum limit on
extension

1 hour + 3 conditions
on WOCL/Sectors

1 hour + 3 conditions
on WOCL/Sectors
Replace the 11:45
limitation by no
extensions in the
18-22 window except
under FRMS

1 hour, FC, 30 min CC
(+ 11 conditions)

Replace the 11:45
limitation by no
extensions in  the

18-22 window except
under FRMS

0 hours, or 1 hour (+
clarify computation ref.
EASA Committee
discussions) and no
extension in the 5-8
and 18-22 windows)

b) Restriction on the
number of times that

2 times per 7 days

3 times a month

No extension

week/month

extensions are

allowed

C) Extra rest | Augmented rest 2 hours before plus 2 after, or4 | Day off before and | No extension
requirements after after

surrounding the

extended duty

d) Notification of the
1-hour extension

No

12 hours in advance, or prior to minimum rest

N/A

5.5.2 Safety impact
a) Maximum limit on extension

EU-OPS Subpart Q (Options 1 and 2) includes a provision for a planned 1-hour extension. The
extension is limited depending on the number of sectors and the WOCL encroachment:

e extensions are not allowed for a basic FDP of 6 sectors or more;

e where an FDP encroaches on the WOCL by up to 2 hours extensions are limited to up to
four sectors;

e where an FDP encroaches on the WOCL by more than 2 hours extensions are limited to
up to two sectors.

A similar provision exists in CAP 371. Both regulations differ in that Subpart Q authorises the
use of this extension twice a week, while CAP 371 authorises it 3 times a month as reflected in
Option 2. The difference of approach is difficult to justify from a scientific point of view, as
there is no evidence that more frequent FDP extension would have a cumulative impact.
Therefore, beyond the frequency of such extension, the actual question is whether such
extensions (which per se induce a higher risk of being fatigued) can be authorised, and if so,
whether appropriate mitigating measures are in place.

The Moebus Aviation report (2008, p. 15) is quite clear: ‘The provisions of EU-OPS for the
maximum basic FDP of 13 hours (extending up to 14 hours) are not in keeping with the body
of scientific evidence’. However, in this report no mention is made of the increased rest period
required by Subpart Q in case of an extension (2 hours before + 2 after or 4 hours after the
extended FDP). There is no scientific evidence telling us that this mitigating measure is
appropriate or not.

The Paper for the European Transport Safety Council (ETSC) ‘meeting to discuss the role of EU
FTL legislation’ (Akerstedt, 2003) ‘... has no objection to an FDP of 12 hours during the day,
but does not support FDPs as long as 14 hours for early starts.’

The NASA Study (Principles and guidelines for duty and rest scheduling in Commercial Aviation
‘NASA Study’ (Dinges, 1996) recommends that ‘an extended cumulative flight duty period

should be limited to 12 hours within 24 hours’ (in the context of a 10-hour max FDP
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recommendation) ‘to be accompanied by additional restrictions and compensatory off-duty
period’. It also recommends that ‘there be no extended flight duty period that encroached on
any portion of circadian low’.

Options 0, 1 and 2 propose an 1-hour extension with different mitigation measures.
Considering these measures there is no evidence that Option 3 (no extension) would have a
significant positive safety impact.

The results from the SAFE model analysis (see paragraph 7.1.5) indicate that company
extensions need to be carefully monitored as they do increase fatigue, albeit not by a large
margin. A special focus should be on flights with reporting times between 18:00 and 22:00.
For this reason, Option 1 and 2 require monitoring the use of extensions through the
company’s FRMS. This would have a low positive safety impact as compared to Option O.

Option 3 would forbid planned extensions. As a subset of Option 3, the possibility to forbid
only the combination of early start (5—8 window) or afternoon/late starts (14-22) with an
extension was also evaluated. The simulations made with the SAFE model (see above) did not
show any significant positive safety impact for the 05:00-08:00) window, as the alertness
scores in the area remain at reasonably high level with the 1-hour extension, and a slight
improvement in the 14:00-22:00 window.

Therefore Option 3 is deemed equivalent to Options 1 and 2 in terms of positive safety impact.

b) Restriction on the number of times that week/month extensions are allowed

The Principles and guidelines for duty and rest scheduling in Commercial Aviation ‘NASA Study’
(Dinges, 1996) recommends that ‘extended flight duty periods can be scheduled for a
cumulative total of 4 hours within a 7-day period’, which means for example two extensions of
2 hours per week. This would thus support the current Subpart Q approach. Options O and 1
include two duty extensions per week, Option 2 three times a month (CAP 371). Based on the
Principles and guidelines for duty and rest scheduling in Commercial Aviation ‘NASA Study’
(Dinges, 1996) and the SAFE simulation these options are considered to provide an equivalent
level of safety.

c) Extra rest requirements surrounding the extended duty

The Principles and guidelines for duty and rest scheduling in Commercial Aviation ‘NASA Study’
(Dinges, 1996) recommends that ‘the subsequent 10-hour required off-duty period should be
extended by the same duration of the flight duty period extension’. Options 0, 1 and 2 include
extra rest requirements (based on Subpart Q and CAP 371) which go beyond the above
recommendation. They are therefore deemed equivalent in terms of safety.

d) Notification of the 1-hour extension

Although no scientific research has addressed this issue so far, prior notification of the 1-hour
extension sufficiently in advance seems to be a good practice that could be included in related
guidance material. This is reflected in Option 1 and 2 and could have a positive impact on
safety.

Safety impact summary: Options 1 and 2 require FRMS monitoring for extensions between
18:00 and 22:00. For this reason they are judged to provide a low safety improvement (+1)
over Option 0 and 3. Option 3 is the most restrictive and does not allow a company extension
between 05:00 and 08:00. However, this did not result in a significant safety improvement
according to the SAFE model. Option 3 therefore is estimated to provide only a low safety
improvement (+1) over the current provisions.
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5.5.3 Other impacts

€) Social
All options are deemed to have no negative social impact.

(b) Economic

Planned company extensions give additional flexibility to the operator to schedule up to
14 hours of FDP twice per week with certain mitigation measures. The extent to which any
changes to this provision would impact an airline depends on the degree to which it currently
uses the flexibility (or will need to use it in the future). The need to use this kind of flexibility
partly depends on the routes operated and the business model.

Option 1 is a refinement of current Subpart Q requirements and is thus expected to cause
negligible additional costs. Option 2 is more restrictive and modelled after current CAP 371.
For continental operators, which operate to Subpart Q, one can assume a low negative
economic effect to adjust to these provisions.

Option 3 certainly would require the most significant adjustment as company extensions would
no longer be allowed. As a subset of Option 3, the potential fatigue hazard created by company
planned extension to the allowable FDP was discussed for one of the more critical times of the
day, i.e. early reporting time between 05:00 and 08:00 or between 18:00 and 22:00.

Figure 6 gives an overview of how this would affect the maximum allowable FDP for 1-2 sector
flights. The blue line represents the current Subpart Q provisions (Option O and 1). One can
see that these options allow for FDP extensions 1 hour between 06:00 and 08:00 and some
reduced extension between 05:00 and 06:00 due to the WOCL encroachment.

Figure 6: Options for maximum allowable FDP with extension
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The economic effects of introducing such a new provision depend on the individual flight plans
of airlines and more concretely on how many of their flights leave before 8:00 and require an
FDP of more than 13 hours.

For a typical Low Cost Operator operating 2, 4 or 8 sectors with two crews between 05:00 and
23:00 the additional requirement in Options 2 and 3 would not pose a significant problem. The
maximum FDP limits are unlikely to restrict their operations under the current conditions.

TE.RPRO.00034-001® European Aviation Safety Agency. All rights reserved. Page 81 of 244
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet.



NPA 2010-14 20 Dec 2010
Charter operators would be affected the most. According to charter operators®*, 15% to 51%
of charter flights depart before 08:00. More significantly, due to their networks and flight
patterns their FDPs tend to be closer to the limits currently allowed. Charter operators
therefore estimate that the proposal would require between 1% and 9% more flight crew and
2% to 10% more cabin crew in order to continue operating the same routes. For all charter
airlines this could mean a cost increase of between 13 and 87 million Euro. Such a cost
increase is categorised as a medium negative effect (see Table 7, p. 53). The Agency considers
this an initial static effect without adjustment by the operator. This adjustment would be
expected to decrease the costs of the years of implementation. The costs are therefore likely
to be overestimated. However, it is clear that this option would be more costly than Option 1
and 2 described above.

Table 10: Annual cost estimate for charter operators
‘No company extension 05:00—08:00’ (Option 3)3°

Estimated No Typical Total Cost Additional .
Annual staff Change in
of Employees Employees .
(A) Salary (A = B) requirement Labour Cost
(B) (D)

Cabin Crew 9,663 € 40,191 € 388,358,699 +29% € 7,767,174
+10% € 38,835,870
Flight Crew 4,145 € 127,832 € 529,895,344 +1% € 5,298,953
+9% € 47,690,581
Total Low € 13,066,127
High € 86,526,451

Another indicator is to estimate the percentage cost increase. If one assumes about 12% of
the total costs to be personnel costs*®, this would translate in an overall cost increase in the
order of 0.2% to 0.9% at company level for charter operators..

Table 11: Annual relative cost estimate for charter operators
‘No company extension 05:00—08:00’ (Option 3)*’

Personnel Additional Share of Share of CC and Change in
Category Staff Personnel FC Costin Total Total Cost
Requirements Costs in Personnel Cost (AxBx=C)
(A Total Costs ©)
(B)
. ) [0)
Fllg?ltg)rew +—|1-§0f 4550 :8;2(;0
Cabin +10/o ria% +O-03<V0
(0} . (0]
+29%
Crew (CC) +9% i +0.31%
[0)
Total LC.)W +0.17%
High +0.97%

Overall, this a medium negative economic impact (-3). While the absolute value of the costs
may be overestimated, the relative costs compared to Options 1 and 2 appear to be correctly
reflected.

34 Based on a sample of 7 airlines, 6 of which operate under a Collaborative Labour Agreement.
3% Sources: Column A: Table 1; Column B: Table 3 to

Table 5; Column D: Operator estimate.

36 Based on the data for LCC in Figure 1: Cost breakdown of major European airlines.

37 Sources: Column A: Operator estimates; Column B: Figure 1 assuming LCC values for charter airlines; Column C:
Average value from published airline annual reports.
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C) Regulatory coordination and harmonisation

The FAA proposes a maximum FDP of 13 hours without an extension, as in Option 3 above.

5.5.4 Conclusion
Objectives / Criteria Weights Scores (unweighted) Scores (weighted)

Option Option Option Option Option O Option Option 3

0 1 2 3 2

Safety 3 1 1 1 3 3
Environment 2

Social 1

Economic 1 -1 -3 -1 -3
Proportionality 1

Regulatory coordination and 1 1 1
harmonisation

Total (0] 2 1

Options 1 is the preferred option, because:

. It achieves an equivalent level of safety at the lowest cost to the industry.

Sensitivity analysis: The preferred option provides an equivalent level of safety compared to
Option 2 and 3. The result is sensitive to the assessment of the level of safety provided by
each option. The result is not sensitive to the absolute value of the cost estimate, but to the
relative assessment of Option 1 being the most cost-effective.
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5.6 Duty extension by in-flight rest

5.6.1 Options identified

20 Dec 2010

The provisions for FDP extension due to in-flight rest are currently subject to EU-OPS Article 8
provisions, i.e. the definition of the requirements are left to the Member States’ Competent
Authorities. For this reason there is no reference option O in this block of options.

Options
Possible mitigation - X - -
measures Option O Option 1 Option 2 Option 3
Subpart Q
a) Consistent in-flight Article 8 Annotate crew position on the roster (relief/operating) Company
relief planning procedures — Industry Best Practice
b) Augmented Article 8 Depends on basic max FDP and possible FDP Depends on basic max
flight/cabin crew when extension and the rest facilities requirements. FDP and possible FDP
applicable Augmented crew operations must commence extension and the rest
their FDP as an augmented crew. No single crew | facilities requirements
member can start a positioning sector to then
augment a crew.
¢) Minimum rest Article 8 Minimum 1 hour Minimum rest period of | Minimum rest period of
period onboard (Dutch law) or 1h30 1h30 for all crew 1h30 for all crew
required rest taken continuously | members and 2 hours members
Guidance: crews for those at the control | Guidance: crews
should not return to at landing. should not return to the
the COhtrOlS W|th|n 30 controls within 30
minutes of waking, Guidance: crews minutes of waking,
after bunk rest should not return to the | after bunk rest
controls within 30
minutes of waking,
after bunk rest
d) Extension of FDP Article 8 Extension calculated Extension calculated Extension calculated

dependent on type of
onboard rest facilities
and number of
additional crew carried

(See definitions of
onboard rest

facilities below)

by the type of rest
facilities (no extension
for an economy seat)
Cockpit and cabin
crew :

e 15h with reclining
seat class B

e 16h with reclining
seat class A

e 18h with bunks
available

Irrespective of WOCL

50% of rest in a bunk,

33% in a seat

accounts for the

extension

by the type of rest
facilities (no extension
for an economy seat)
Cockpit and cabin
crew:

With 3 flight crew
members:

e upto 15 hours
with Class 3 rest
facilities;

e upto 16 hours
with Class 2 rest
facilities;

e upto 17 hours
with Class 1 rest
facilities

With 4 flight crew

members:

e upto 16 hours
with Class 3 rest
facilities;

e upto 17 hours
with Class 2 rest
facilities;

e upto 18 hours
with Class 1 rest

by the type of rest

facilities (no extension

for an economy seat)

Cockpit and cabin

crew :

e 16h with seat rest
seat(Class 2 & 3)

o 18h with bunks rest
(Class 1)

Extension counts for:
Class 1: FDP may be
extended by 75% of
the in-flight rest;
Class 2: 56%;

Class 3: 25% of the
rest.
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Options
Possible mitigation 5 X - -
measures Option O Option 1 Option 2 Option 3

Subpart Q

facilities
Irrespective of WOCL
e) Use of depart Article 8 Guidance:
W'”dOV;/ to optm;lsg « Best start time to be 08:00 to 12:59 hrs.
gﬁi\/ga? err]tgses: Ofufrllin%t ¢ Flight Safety Foundation research on ULR operations. Should be used on
P 9 sectors over 16 hours of Flight Time or FDP’s 18 hours or more.

f) Requirement of prior | Article 8 Guidance: the operator to set up a system to highlight operating or relief

notification of crew
position for optimal
rest planning
(operating or relief
crew)

crew on the roster (Industry best practice)

g) Limit the number of
sectors

16-hour extension:
max 4 sectors,
30-minute reduction
for each sector from
the third sector
onwards

18-hour extension:
max 2 sectors

max 3 sectors,
30-minute reduction for
the third sector

None

h) Augmented Cabin
Crew

No augmented cabin
crew requirement;

No augmented cabin
crew requirement

No augmented cabin
crew requirement;

EU-OPS minimum
crew number.

EU-OPS minimum
crew number.

EU-OPS minimum
crew number.

The minimum in-flight
rest for Cabin Crew
shall be based on the
difference between the
basic FDP from
paragraph 1-(a) above
and the extended FDP,
in accordance with a
specific table.

i) Minimum rest at
destination

Rest is to be 14 hours or the preceding duty period, whichever is the

greater.

TE.RPRO.00034-001® European Aviation Safety Agency. All rights reserved.
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet.

Page 85 of 244




NPA 2010-14 20 Dec 2010

Definition of onboard rest facilities:
Option 1:

Bunk
A facility onboard an aircraft screened from the cockpit and passenger cabin, which can
darkened and in which horizontal rest can be enjoyed.

Seat class A

A seat not in the cockpit, screened from the passengers by at least a curtain, which is at least
as wide as a business class seat and has more pitch than an economy class seat, with minimal
40° recline and has a fully integrated leg and footrest. Adjacent seat(s), not separated by an
aisle, may only be occupied by another crew member.

Seat class B

An economy class passenger seat, not in the cockpit, screened from the passengers at least by
a curtain. Adjacent seat(s), not separated by an aisle, may only be occupied by another crew
member.

Option 2 and 3:

‘Class 1 rest facility’ means a bunk or other surface that allows for a flat sleeping position
and is located separate from both the flight deck and passenger cabin in an area that is
temperature controlled, allows the crew member to control light, and provides isolation
from noise and disturbance.

‘Class 2 rest facility’ means a seat in an aircraft cabin that allows for a flat or near flat
sleeping position, which is separated from passengers at least by a curtain to provide
darkness and some sound mitigation; and is reasonably free from disturbance by
passengers or crew 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 separated from passengers at least by a
curtain to provide darkness and some sound mitigation. Adjacent seats shall not be
occupied by passengers.

5.6.2 Safety impact

a) Consistent in-flight relief planning

Reflects industry best practices — included in all three options.

b) Augmented flight/cabin crew when applicable

The Haj operation: alertness of aircrew on return flights between Indonesia and Saudi Arabia
(Spencer, 1999) states that ‘... results support the recommendation that unaugmented flight
duty periods should not exceed 10 hours overnight’. This has to be seen in the context of CAP
371 requirements permitting a max FDP across the night of no more than 10 hours. The
alertness of aircrew on the London-Sidney route: comparison with predictions of a
mathematical model (Spencer, 1999) also suggests augmented crew above 10 hours of flight.

However, as in essence augmented crew are required for operations where more than the max
FDP is needed, the need for 1 or 2 augmented crew members will depend on the basic max
allowable FDP and the possible FDP extension, itself dependent on the crew rest facilities.
Therefore all three options reflect this approach. Option 1 and 2 include an additional
requirement based on industry’s best practice, which may have a low positive safety impact.
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¢) Minimum rest period onboard required

There is no clear scientific evidence on the minimum rest period onboard for augmented crew.
National practices vary. The Netherlands require 1 hour, France requires 1h30, reflected by
Option 1, the United Kingdom requires 3 hours (Option 2). Option 3 is an intermediate option
where 2 hours of continuous rest would be required for the crew at the controls during landing.
Option 3 is derived from the FAA NPRM.

Options 2 and 3 should have a low positive safety impact as compared to Option 1 although
this is not clearly confirmed by scientific studies. Moebus Aviation (2008) also recommends
crews not to return to the controls within 30 minutes of waking, after bunk rest. This guidance
has been included in all three options.

d) Extension of FDP dependent on type of onboard rest facilities and number of additional
crew carried

The most complete study on FDP extension by in-flight rest is the TNO report [Extension of
flying duty period by inflight relief (Simon, 2007)]. It recommends to ‘allow an extension of the
FDP based on the duration of the rest period available to the pilot [...] and on the environment
which is available for rest’. It also concludes that ‘the allowable extension should depend on
whether the crew is acclimatised’. These conclusions are reflected by the Moebus Aviation
report (2008).

The TNO report also recommends that ‘if augmentation is only by one additional pilot, the
maximum FDP should be 16 hours. Finally, the TNO report proposes to give no credit to rest in
an economy seat, although ‘no data are available concerning onboard sleep in a normal
economy class seat’. However, ‘based on laboratory data and ergonomic considerations, sleep
in a [economy] seat is considered to be degraded to 0% of bunk/Class | seat’ because:

- The seat does not recline more than 40 degrees and has no adequate foot and leg rest
which diminishes the probability of recuperative sleep;

- Space around the seat is not sufficient to create adequate separation from passengers or
guarantee any privacy;

- A majority of passengers are unable to sleep at all in an economy seat. Some succeed in
obtaining some sleep, but they often feel a general malaise after sleeping in a cramped
position.

The ‘Class B’ seat proposed in Option 1 for a 15-hour extended FDP is a Class 1 economy seat,
isolated from the passengers by a curtain.

Other available studies show somehow different results: while TNO considers that 75% of the
time spent in a bunk may be counted as actual sleep, AC No: 120-100 Basics of Aviation
Fatigue [Federal Aviation Administration (FAA) AFS-200, 2010)] states that ... flight crews who
had a 7 hour sleep opportunity obtained, on average, only 3 hours 25 minutes of bunk sleep’.

Support for CAP 371 from research findings (UK CAA) states: ‘The reduction in the duty
extension in CAP 371 for rest in a seat, rather than a bunk, is consistent with the research
findings’.

Based on the above:

o All three options require the extension to be based on the type of rest facilities;

. Options 2 and 3 include no possibility for extension for economy class seats;

. Option 3 also considers the time spent in the rest facility.

The proposed extensions are based on Dutch rules (Option 1), industry practice (Option 2) and
the UK CAA rules (Option 3). Option 1 includes the possibility for shorter FDP extension with a
reclining Class B seat. There is no scientific data which could indicate different safety impact
between Options 2 and 3. With this in mind, it seems reasonable to say that due to the
exclusion of the economy seat, Options 2 and 3 are more protective than Option 1 as regards
rest facilities.
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Additional evidence on the safety impact of the quality of in-flight rest in an economy seat can
be derived from Icelandic AAIB report M-03707/A1G-19 on a serious runway excursion incident
at Kevlavik airport. The report concluded that ‘it is very likely that the crew was fatigued and
that the fatigue led to performance impairments’. The AAIB therefore recommended amending
the OPS FTL scheme and taking into account the type of rest facility. Options 2 and 3 address
this recommendation by not allowing economy seats for extension due to in-flight rest and
limiting the maximum extension depending on the seat class. Option 1 on the other hand
would allow economy seats as an in-flight rest facility for all European operators and is thus
judged to have a low negative safety impact.

Option 2 implies that the WOCL encroachment is already taken into account in the basic FDP
and that the effect of working during the WOCL is compensated by the more effective rest
during the WOCL. Therefore there is no need to include additional limit for the extended FDP
based on WOCL encroachment. A modelling exercise with SAFE appears to support this
approach (see Section 7.1.7).

The TNO report recommends the allowable extension should depend on whether the crew is
acclimatised. However, in relation to the section on time zone crossing, all related options
already take account of the acclimatisation in the basic FDP calculation. Following the same
logic as for the WOCL, no option includes additional limitation for non-acclimatised crew.

Concerning the credits for rest depending on rest facilities, Options 2 and 3 reflect the
recommendations of the available scientific studies.

e) Use of depart window to optimise crew alertness during critical phases of flight

Research shows that best start time could be used in order to optimise crew alertness. This
could be use as guidance material. Included in all options.

f) Requirement of prior notification of crew position for optimal rest planning (operating or
relief crew)

Industry best practice. Included in all options.
g) Limit the number of sectors

Some national regulations (France) include additional limitations on the number of sectors
reflected in Option 1, and some do not (UK) as in Options 2 and 3. Scientific data is missing in
this area. FDP sector reduction being already taken into account in the basic FDP calculation,
the need for further limitations as in Option 1 seems difficult to justify.

h) Augmented Cabin Crew

Moebus Aviation (2008) recommends that ‘From the viewpoint of general health, physiological
needs, and required levels of alertness, the same requirements for cockpit and cabin crew
should be applied’. It also indicates that ‘there are no specific data concerning the total
number of flight attendants needed in case of an extended FDP and there are no specific data
of in-flight rotation practices. Therefore, we cannot give a science-based recommendation’.

Options 1 and 3 reflect current practice (UK, France) and scientific evidence that the same
rules should apply for flight and cabin crew as concerns the FDP extension. Option 2 reflects a
differentiated approach for Cabin Crew, taking into account airlines’ operational experience.

Concerning the need to augment or not the number of cabin crew, it is considered that the
subject is already addressed by the EU-OPS (and future EASA OPS) requirements on the
minimum number of cabin crew. This is also reflected by all options.

i) Minimum rest at destination

No scientific data. All three options are based upon current DGAC-F rules: The duration of the
preceding duty period or 14 hours, whichever is greater. No difference in safety impact
between the options.

Safety impact summary: As a key feature all three options require the extension to be based
on the type of rest facility onboard. Options 2 and 3 provide a higher level of safety as they do
not allow in-flight rest in economy seats. While Option 3 better reflects the scientific data on
FDP credit per in-flight rest time, Option 2 includes lower limits for the FDP extensions. For

TE.RPRO.00034-001® European Aviation Safety Agency. All rights reserved. Page 88 of 244
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet.



NPA 2010-14 20 Dec 2010

these reasons Options 2 and 3 are considered to have a similar, low positive safety impact
(+1).

5.6.3 Other impacts

(a) Social

All options are deemed to have no negative social impact.

(b) Economic

The set of options developed for duty extensions with augmented crew does not contain a
reference option as this area was left to the Member States (‘Article 8 provisions’). It is
therefore only possible to assess the relative merit of the options defined.

Both network carriers and charter airlines operate routes that require FDP beyond 14 hours.
The economically most relevant difference between the options above is in the type of rest
facility (Class A, B and bunks in Option 1; Class 1, 2 or 3 in Options 2 and 3, as defined above)
available to the member of crew resting and the associated FDP extension possible, as well as
the minimum rest per crew member.

Option 1 allows for 3 different seat classes, including an economy seat, and associated levels
of FDP. This provides the greatest flexibility to the operators. The possibility to schedule
15 hours with a Class B seat can be expected to have a positive impact on charter operators
which serve long haul destinations, but would otherwise have to fit additional rest facilities on
their aircraft. Overall, Option 1 is therefore considered to have a low to medium positive
economic impact when allowed for all European operators.

Option 2 does not allow an economy seat as in-flight rest facility and therefore can be
expected to have overall a medium negative economic effect, mainly on certain charter
operators. Standard long-range aircraft operated by legacy carriers are usually equipped with
Class 1 in-flight rest facilities. They are therefore allowed to operate up to 17 hours with
3 pilots and 18 hours with 4 pilots. As the current requirements for augmented crew differ
from Member State to Member State it is difficult to give a full picture on how this would
impact the European aviation industry. At least eight Member States did not require a certain
percentage of in-flight rest to calculate the allowable FDP extension as proposed in Option 2.
As this included Member States with significant traffic this applied to 30% to 50% of European
long haul traffic. For the other half the introduction of Option 2 would therefore have a low
positive economic impact as in-flight rest requirements would no longer apply. As a careful
estimate, the Agency therefore assigns a low negative economic impact (—1) to this option.

Option 3 is the most complex option to assess. As the option allows for an FDP extension
based on the available rest per crew member, a number of assumptions are necessary to
estimate the available rest: Pre-flight duty and buffer (1.5 hours), taxi and ascend (1 hour),
descend and taxi (1 hour). In other words, FDP was reduced by 3.5 hours or block time by
2 hours in order to estimate the available rest time. For the purpose of calculating the
available in-flight rest per crew it is assumed that the third crew member is only used as
a relief crew during cruise and does not perform the landing (dead heading, or
positioning). Therefore this crew member may ‘burn’ his/her whole FDP before in-flight rest.

For this reason, the available in-flight rest per crew has not been computed by dividing the
available rest time by three, but, by taking the minimum of the two limits below:

e Limit 1 is the available rest time divided by 2.

e Limit 2 is given by the non-extended max FDP, minus pre-flight duty and buffer
(1.5 hours), taxi and ascend (1 hour)38, divided by 2.

A similar calculation is made for augmented crew flight with 4 crew members.

%8 This limit corresponds to the time when the third flight crew has « burnt » his FDP and therefore, must go to the
rest facility
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Table 12 to Table 14 show the required number of flight crew to operate under Option 3 at
different reporting times and required FDPs to reach a certain destination. The table shows
that 3 crew operations are possible up to about 16 hours required FDP when the basic
maximum FDP is 13 hours, i.e. at reporting times between 06:00 and 13:00. Beyond 16 hours
4 pilots are required. 18 hours are only possible if the 1-hour extension is used (see Table 15
to Table 17).

At the reporting times where the basic FDP is reduced due to the WOCL encroachment, 4 pilots
are required for flights which require an FDP between 14.30 and 18 hours. The same is true for
Class 2 seats, see Table 12.

Table 12: Required number of pilots for augmented crew operations with Class 1 rest

Assumptions

Calculations

Table 13:

Assumptions

Calculations
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facilities (Option 3)

1 Required FDP
2 Reporting time
3 Max FDP without extension
4 Max FDP plus extension - limit
5 Share of rest to account for extension
6 No of flight crew
7 Pre-flight duty and buffer
8 Post-flight duty
9 Taxi+Climb
10 Decend+Taxi
11 Block time (1-7)
12 Available In-flight rest time (10-8-7)
13 In-flight rest per crew (Limit 1)
14 In-flight rest per crew (Limit 2)
15 In-flight rest per crew (min [13;14])
16 FDP extention (13*5)
17 Extended FDPmax

Class 1 - bunk
Reporting time 13.00 | Reporting time 17.00 - 03.59

13:30 15:00 16:00 17:00 18:00 11:30 12:30 13:30 15:00 16:00 17:00 18:00

13:00 13:00 13:00 13:00 13:00 22:00 22:00 22:00 22:00 22:00 22:00 22:00

13:00 13:00 13:00 13:00 13:00 11:00 11:00 11:00 11:00 11:00 11:00 11:00

18:00 18:00 18:00 18:00 18:00 1800 18:00 18:00 18:00 18:00 18:00 18:00

75% 75% 75% 5% 75% 75% 75% 5%  75% 75% 75% 75%
3 3 3 3 3 3

12:00 13:30 14:30 15:30 16:30 10:00 11:00 12:00 13:30 14:30 15:30 16:30

5:00 5:45 6:15 13:30 14:30 4:00 4:330 5:00 11:30 12:30 13:30 14:30
5:15  5:15 5:15 10:30 10:30 4:15 415 415 830 8:30 830 8:30
5:00 5:15 5:15 10:30 10:30 4:00 4:15 4:15 8:30 8:30 8:30 8:30
3:45 356 356 7:52 752 3:00 3:11 3:11  6:22 6:22 6:22 6:22
16:45 16:56 16:56 18:00 18:00 14:00 14:11 14:11 17:22 17:22 17:22 -

Required number of pilots for augmented crew operations with Class 2 rest

facilities (Option 3)

1 Required FOP
2 Reporting time
3 Max FDP without extension
4 Max FDP plus extension - limit
5 Share of rest to account for extension
6 No of flight crew
7 Pre-flight duty and buffer
8 Post-flight duty
9 Taxi+Climb
10 Decend+Taxi
11 Block time (1-7)
12 Awailable In-flight rest time (10-8-7)
13 In-flight rest per crew (Limit 1)
14 In-flight rest per crew (Limit 2)
15 In-flight rest per crew (min [13;14])
16 FDP extention (13*5)
17 Extended FDPmax

Class 2
Reporting time 13.00 ‘

Reporting time 22.00

11:30 12:30 13:30 14:30 15:00 16:00 11:30 12:30 13:30 14:30  15:00 16:00
13:00 13:00 13:00 13:00 13:00 13:00 22:00 22:00 22:00 22:00 22:00 22:00
13:00 13:00 13:00 13:00 13:00 13:00 11:00 11:00 11:00 11:00 11:00 11:00
16:00 16:00 16:00 16:00 16:00 16:00 16:00 16:00 16:00 16:00  16:00 16:00
56% 56% 56% 56% 56%  56% 56% 56% 56% 56%

3 3 3 3 3 3 3 3

10:00 11:00 12:00 13:00 13:30 14:30 10:00 11:00 12:00 13:00 13:30 14:30

4:00 4:30 5:00 5:30 545  6:15 4:00 430 500 11:00 11:30 12:30
5:15 5:15 5:15 5:15 5:15  5:15 4:15 4:15 4:15 8:30 8:30 8:30
4:00 4:30 5:00 5:15 5:15 5:15 4:00 4:15 4:15 8:30 8:30 8:30
2:14  2:31 248 2:56 2:56  2:56 2:14 2:22 2:22 445 4:45 4:45

15:14 1531 15:48 15556 15:56 [N = 1314 122 [ 154
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For Class 3 seats the rule has a more significant impact as only 25% of the in-flight rest is
allowed to extend the FDP. The table below shows that if an airline choses to use in-flight rest
with Class 3 seats, 4 pilots are necessary for FDPs beyond 15 hours at reporting times without
WOCL reduction. At the maximum WOCL reduction (reporting times after 17:00) the rule does
not allow operations of more than 14 hrs FDP, even with 4 pilots.

Table 14: Required number of pilots for augmented crew operations with Class 3 rest
facilities (Option 3)

‘ Class 3 |
‘ Reporting time 13.00 | Reporting time 22.00 |
Assumptions 1 Reguired FDP 11:30 12:30 13:30 14:30 15:00 16:00 11:30 12:30 13:30 14:30 15:00 16:00
2 Reporting time 13:00 13:00 13:00 13:00 13:00 13:00 22:00 22:00 22:00 22:00 22:00 22:00
3 Max FDP without extension 13:00 13:00 13:00 13:00 13:00 13:00 11:00 11:00 11:00 11:00 11:00 11:00
4 Max FDP plus extension - limit 16:00 16:00 16:00 16:00 16:00 16:00 16:00 16:00 16:00 16:00 16:00 16:00
5 Share of rest to account for extension 25% 25% 25% 25%

6 No of flight crew 3
7 Pre-flight duty and buffer
8 Post-flight duty

9 Taxi+Climb

10 Decend+Taxi

Calculations 11 Block time (1-7) 10:00 11:00 12:00 13:00 13:30 14:30 10:00 11:00 12:00 13:00 13:30 14:30
12 Available In-flight rest time (10-8-7)
13 In-flight rest per crew (Limit 1) 4:00 4:30 5:00 11:00 11:30 12:30 4:00 9:00 10:00 11:00 11:30
14 In-flight rest per crew (Limit 2) 5:15 5:15 5:15 10:30 10:30 10:30 4:15 8:30 8:30 8:30 8:30 8:30
15 In-flight rest per crew (min [13;14]) 4:00 4:30 5:00 10:30 10:30 10:30 4:00 8:30 8:30 8:30 8:30 8:30
16 FDP extention (13*5) 1:00 1:.07 1:15 2:37 2:37 2:37 1:00 2:07 2:07 2:07 2:07 2:07
17 Extended FDPmax 1400 1407 14as 1537 as37[EEEE 1200 1307

Table 15: Required number of pilots for augmented crew operations with Class 1 rest
facilities — using the 1-hour extension (Option 3)

Class 1 - bunk

Reporting time 13.00 | Reporting time 17.00 - 03.59
Assumptions 1 Required FDP 13:30 15:00 16:00 17:00 18:00 11:30 12:30 13:30 15:00 16:00 17:00 18:00
2 Reporting time 13:00 13:00 13:00 13:00 13:00 22:00 22:00 22:00 22:00 22:00 22:00 22:00
3 Max FDP without extension 14:00 14:00 14:00 14:00 14:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00
4 Max FDP plus extension - limit 18:00 18:00 18:00 18:00 18:00 18:00 18:00 18:00 18:00 18:00 18:00 18:00
5 Share of rest to account for extension 75% 75% 75% 75% 75% 75% 75% 75% 75% 75% 75% 75%

6 No of flight crew 3 3 3
7 Pre-flight duty and buffer 1:30 ] :30 ]
8 Post-flight duty

9 Taxi+Climb

10 Decend+Taxi

Calculations 11 Block time (1-7) 12:00 13:30 14:30 15:30 16:30 10:00 11:00 12:00 13:30 14:30 15:30 16:30
12 Available In-flight rest time (11-10-9)
13 In-flight rest per crew (Limit 1) 5:00 545 6:15 645 7:15 4:00 4:30 500 5:45 12:30 13:30 14:30
14 In-flight rest per crew (Limit 2) 5:45 545 545 545 545 4:45  4:45 445 445 9:30 9:30 9:30
15 In-flight rest per crew (min [13;14]) 5:00 5:45 5:45 5:45 5:45 4:00 4:30 445 445 9:30 9:30 9:30
16 FDP extension (15*5) 3:45 4:18 4:18 4:18 4:18 3:00 3:22 3:33 3:33 7:07 707 7:07
17 Extended FDPmax 17:45 18:00 18:00 18:00 18:00 15:00 15:22 15:33 15:33 18:00 18:00 18:00

Table 16: Required number of pilots for augmented crew operations with Class 2 rest
facilities — using the 1-hour extension (Option 3)

Class 2
Reporting time 13.00 | Reporting time 22.00
Assumptions 1 Required FDP 11:30 12:30 13:30 14:30  15:00 16:00 11:30  12:30 13:30 14:30  15:00 16:00
2 Reporting time 13:00 13:00 13:00 13:00 13:00 13:00 22:00 22:00 22:00 22:00 22:00 22:00
3 Max FDP without extension 14:00 14:00 14:00 14:00 14:00 14:00 12:00 12:00 12:00 12:00 12:00 12:00
4 Max FDP plus extension - limit 16:00 16:00 16:00 16:00 16:00 16:00 16:00  16:00 16:00 16:00 16:00 16:00
S5 Share of rest to account for extension 56% 56% 56% 56% 56% 56% 56%

6 No of flight crew 3 3 3 3 3 3 3
7 Pre-flight duty and buffer
8 Post-flight duty

9 Taxi+Climb
10 Decend+Taxi
Calculations 11 Block time (1-7) 10:00 11:00 12:00 13:00 13:30 14: 10:00 00 12:00 13:00 13:30 14:30

12 Available In-flight rest time (11-10-9)
13 In-flight rest per crew (Limit 1) 4:00 b 5:30 5145 6:15 4:00 4:30 5:00 5:30  11:30 12:30
14 In-flight rest per crew (Limit 2) 5:45 5:45 5:45 5:45 5:45 5:45 4:45 4:45 4:45 445 9:30 9:30
15 In-flight rest per crew (min [13;14]) 4:00 4:30 5:00 5:30 5:45 5:45 4:00 4:30 4:45 445 9:30 9:30
16 FDP extension (15*5) 2:14 2:31 2:48 3:04 3:13 313 214 231 2:39 239 5:19 5:19
17 Extended FDPmax 16:00 16:00 16:00 16:00 16:00 16:00 14:14  14:31 14:39 14:39 16:00 16:00
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Table 17: Required number of pilots for augmented crew operations with Class 3 rest
facilities (Option 3)

| Class 3 |
| Reporting time 13.00 [ Reporting time 22.00 |
Assumptions 1 Required FDP 11:30 12:30 13:30 14:30 15:00 16:00 11:30 12:30 13:30 14:30 15:00 16:00
2 Reporting time 13:00 13:00 13:00 13:00 13:00 13:00 22:00 22:00 22:00 22:00 22:00 22:00
3 Max FDP without extension 14:00 14:00 14:00 14:00 14:00 14:00 12:00 12:00 12:00 12:00 12:00 12:00
4 Max FDP plus extension - limit 16:00 16:00 16:00 16:00 16:00 16:00 16:00 16:00 16:00 16:00 16:00 16:00
5 Share of rest to account for extension 5% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25%
6 No of flight crew 3 3 3 3 H ] 3 3
7 Pre-flight duty and buffer 1:30 1:30 1:30 1:30 1:30 1:30 1:30 1:30 1:30 1:30 1:30 1:30
8 Post-flight duty 0:30 0:30 0:30 0:30 0:30 0:30 0:30 0:30 0:30 0:30 0:30 0:30
9 Taxi+Climb
10 Decend+Taxi
Calculations 11 Block time (1-7) 10:00 11:00 12:00 13:00 13:30 14:30 10:00 11:00 12:00 13:00 13:30 14:30
12 Available In-flight rest time (11-10-9}
13 In-flight rest per crew (Limit 1) 4:00 4:30 5:00 5:30 5:45 12:30 4:00 4:30 10:00 11:00 11:30 12:30
14 In-flight rest per crew (Limit 2) 5:45 5:45 5:45 5:45 5:45 11:30 4:45 4:45 9:30 9:30 9:30 9:30
15 In-flight rest per crew (min [13;14]) 4:00 4:30 5:00 5:30 5:45 11:30 4:00 4:30 9:30 9:30 9:30 9:30
16 FDP extension (15*5) 100 107 115 1:22 1:26 2:52 1:00 1.07 2:22 2:22 2:22 2:22
17 Extended FDPmax 15:00 15:07 15:15 15:22 15:26 16:00 13:00 13:07 14:22

As the requirements for augmented crew are differed from Member State to Member State is
difficult to give a full picture on how this would impact the European aviation industry. At least
eight Member States did not require a certain percentage of in-flight rest to calculate the
allowable FDP extension. As this included Member States with significant traffic, this rule could
negatively impact on 30% to 50% of European long haul traffic.

Long haul traffic is dominated by legacy carriers, so they would be most affected by the rule.
The most important cost driver would be if an airline has to schedule 4 instead of 3 flight crew
members. This would represent an increase of 33% of crew costs. If long haul routes are
assumed to represent about 30% of the traffic and 10% of those would be affected by the new
rule, requiring 4 pilots instead of 3 the additional annual cost could be estimated initially at
about 44 million EUR. Option 3 is therefore estimated to have a medium negative economic
impact.

Table 18: Annual cost estimate for Option 33°

Crew Estimated No Typical Total Cost Change in Change in Labour
Annual crew Affected crews
of Employees sala Employees requirements o) Cost
A ry (A < B) a (AXBXCXDXxF)
(O] (c
Flight Crew 24,608 " € 164,544 € 4,049,142,400 +33.0% 3% € 44,095,161
Total € 44,095,161

C) Regulatory coordination and harmonisation

The FAA proposes a maximum FDP of 13 hours with a 3-hour extension for
unforeseeable circumstances beyond the carrier’s control permitted once in a 168-
hour period for augmented operations.

3% Source: Column A: Table 1 legacy carriers; Column B: Table 3 legacy carriers; Column C: see text above; Column
D: other estimate.
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For acclimated augmented flight crew the FAA proposal is depicted in the table below. In
addition, acclimated operations are capped at 16 hours if only a three-pilot crew is available
and 18 hours if a four-pilot crew is available. For unacclimatised crew the numbers in the table
are reduced by 30 minutes.

Maximum flight duty period (hours and minutes) based on rest facility and number of pilots
Time of start Class 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 14 16 13 14.5 12 12.5
0600-0659 15 175 14 15.5 13 135
0700-1259 16 18 15.5 17 14 14.5
1300-1659 15 175 14 155 13 135
1700-2359 14 16 13 145 12 125

Furthermore, the FAA proposes to amend the existing regulations by varying the levels of
augmentation credit depending on the quality of the rest facility, except that no credit would
be given for rest in coach seats. The level of extensions would also vary based on when the
flight takes place to account for circadian rhythms and whether the flight crew is acclimated.
Domestic augmentation would be permitted if a sufficient rest opportunity is provided. Finally,
all flight crew members would have to be type-rated as a second-in-command (SIC) or
pilot-in-command (PIC) and throughout the flight at least one crew member on the flight deck
would have to be type-rated as PIC. The FAA would also continue to permit extensions in flight
time based on the number of flight crew members, with greater credit given for four-pilot
crews than for three-pilot crews.

5.6.4 Conclusion
Objectives / Criteria Weights Scores (unweighted) Scores (weighted)

Option Option Option Option Option O Option 1| Option | Option 3

0 1 2 3 2

Safety 3 : -1 1 1 : -3 3 3
Environment 2 : : 0
Social 1 : : 0]
Economic 1 : 1 -1 -3 : 1 -1 -3
Proportionality 1 : : 0
Regulatory coordination and 1 : : 0
harmonisation

Total -2 2 (0]

Option 2 is the preferred option because:

. it achieves a higher level of safety than Option 1, and at a lower cost to the industry than
Option 3.

Sensitivity analysis: The preferred option is providing a comparable level of safety with
Option 3 at lower costs and a higher level of safety than Option 1. The result is sensitive to the
assessment of the level of safety provided by each option. The result is not sensitive to the
absolute value of the cost estimate, but to the relative assessment of Option 2 being more
cost-effective than Option 3.
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Further research needed on:

. The use of Class B seats for in-flight rest.

5.7 Positioning and excessive travelling time

5.7.1 Options identified

) - Options
Possible mitigation - X - :
measures Option O Option 1 Option 2 Option 3
Subpart Q

a) Position duties to Count in full as FDP
count as FDP when
immediately prior to
an FDP
b) Post-FDP | No limit No limit No limit
positioning should be Guidance: After 18

limited to prevent an
excessive duty day

hours of duty crew
member should chose
if they want to proceed
to positioning or take
minimum rest

¢) The FDP and all
post-FDP positioning
to be taken into
account for
subsequent rest

Positioning counts in full as duty and it is the length of the ‘duty’ period that
creates the required rest period (subject to a minimum required rest).

period

d) Require a set home | None One airport a) The home base may

base (define) with a Poss|b|||ty of extension be a multlple airport

maximum  travelling to two with NAA | location when the

time beyond which approval. distance between any

crew are of these airports does

recommended to have not exceed a driving

alternative distance of 50 km and

accommodation closer the related travelling

to base time does not exceed
60 minutes under
normal conditions.
(b) When the home
base is a multiple
airport location, in case
the FDP starts and
finishes in different
locations within  the
home base, then the
transfer from the final
point of landing back to
the initial location of
the start of the duty
shall count as
positioning.

e) Limit travelling time | None (protected 8 | Over 60 mn should be | None

out of base hours sleep | counted as DP before | (protected 8 hours

opportunity) he flight and counted | sleep opportunity)

as DP afterwards
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5.7.2 Safety impact

a) Position duties to count as FDP when immediately prior to an FDP

No scientific studies available on this subject, but there is a consensus that positioning should
count as FDP when immediately prior to an FDP — this is reflected by all options.

b) Post-FDP positioning should be limited to prevent an excessive duty day

Subpart Q (Option 0) and Option 2 do not limit post-FDP positioning. No scientific studies are
available on this subject. Option 1 includes additional guidance similar to that which has been
implemented for many years by the Hong Kong CAD, which could have a marginal positive
safety impact.

c) The FDP and all post-FDP positioning to be taken into account for subsequent rest period

No scientific studies available on this subject, but all options reflect the fact that Subpart Q
and CAP 371 concur on this subject.

d) Require a set home base (define) with a maximum travelling time beyond which crew are
recommended to have alternative accommodation closer to base

No scientific studies available on this subject. Options 1 and 2 include the possibility to
extend the home base to one (Option 1) or more (Option 2) additional airports. Option 1 is
based upon CAA-UK operational experience. Option 2 may include more airports but includes a
prescriptive limit in terms of maximum distance. Both options are expected to have no safety
impact.

e) Limit travelling time out of base

No scientific studies available on this subject. Option 1 is based upon Spanish regulations.
Option 2 aligns with Subpart Q (Option 0), by providing an 8-hour sleep opportunity
irrespective of the travelling time to the hotel. There is no evidence that one option would have
a more positive impact than the others.

Safety impact summary: Option 2 offers guidance on how post-FDP positioning should be
limited to prevent an excessive duty day and thus a potential impact on cumulative fatigue.
However, this is considered only a marginal safety improvement. Overall, all options are
expected to maintain the current level of safety under Subpart Q (Option 0).

5.7.3 Other impacts

€) Social
There is a potential negative social impact should crews have to move as a result of a wider
definition of home base in Options 1 and 2 (score —1).

(b) Economic

Option 1 is expected to have a low negative economic impact due to the more restrictive home
base definition.

(c) Regulatory coordination and harmonisation

According to the proposal of the FAA, an FDP begins when a crew member is required to report
for duty that includes a flight, series of flights, or positioning flights (including Part 91 ferry
flights) and ends when the aircraft is parked after the last flight and there is no plan for further
aircraft movement by the same crew member. This is comparable to all three options
proposed.
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5.7.4 Conclusion
Objectives / Criteria Weights Scores (unweighted) Scores (weighted)

Option Option Option Option Option O Option 1 Option Option 3

[0] 1 2 3 2

Safety 3

Environment 2

Social 1 -1 -1 : -1 -1
Economic 1 -1 1 : -1 1
Proportionality 1

Regulatory co-ordination and 1

harmonization

Total (0] -2 (0]

Option 2 is the preferred option because:

. it maintains a high level of safety and gives operators more flexibility when assigning a
home base.

Sensitivity analysis: The preferred option is providing an equivalent level of safety with more
flexibility to the operator. The result is sensitive to the assessment of the level of safety
provided by each option. The result is not sensitive to the absolute value of the cost estimate.
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5.8 Extension by on-ground break (split duty)

5.8.1 Options identified

20 Dec 2010

The provisions for FDP extension due to on-ground break are currently subject to EU-OPS

Article 8 provisions,

i.e. the definition of requirements are left to the Member States’

Competent Authorities. For this reason there is no reference option O in this block of options.

Options
Possible mitigation
measures Option 0 Option 1 Option 2 Option 3
Subpart Q
a) Require a minimum | Article 8 Min 3 hours Min 3 hours
number _ of Guidance: Minimum 5 hours sleep per night + if one of the
fr?nzecuﬂve hours for « Timing of the break | Sectors starts or ends in WOCL, 6 hours.
€ brea within the duty Guidance:
o Split duty should be | ¢ Timing of the break within the duty
planned in advanced | « Split duty should be planned in advanced and
and be placed in the be placed in the roster in order for the crew
roster in order forthe |  member to prepare in advance for such type of
crew member to operation
prepare in advance
for such type of
operation
b) Establish maximum | Article 8 Max FDP increased by | Max FDP increased by | Max FDP increase of
FDP based on the 50% of the break, | 50% of the break (FDP | 4 hours or 50% of the
length of the break minus 30 min | continuous from initial | time in the rest facility,
and the time of the (FDP continuous from | report) below 6 hours | whichever is most
day initial report) and 66% above | restricted
Duty hours count in full
Duty hours count in full Duty hours count in full
C) Suitable | Article 8 Accommodation should not be open to the public, should be quiet and
accommodation for comfortable, have temperature and light control. Where break over 6 hours
the break a suitable accommodation must be provided.
A suitable accommodation is a separate room for each crew member
located in a quiet environment, equipped with a bed, sufficient ventilation
and/or a device for regulating temperature and light intensity.
A suitable accommodation is required overnight for breaks over
3 hours (Airline best practice).
d) Take account of | Article 8 Split duty counts in full for the subsequent rest | Split duty counts in full
split duty for calculation for the subsequent rest
subsequent rest No split duty after reduced rest calculation
calculation No split duty after
reduced rest or before
No reduced rest is
allowed after split duty
Split duty use is not
compatible with FDP
extension by in-flight
relief
e) Limitation on the | Article 8 No limit but continuous FDP from report and | 2 sectors if any of the

number of sectors

after the split

therefore it is reduced from report so this

becomes self-limiting.

sectors starts or ends
in WOCL, including
positioning
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Options
Possible mitigation
measures Option 0 Option 1 Option 2 Option 3
Subpart Q
f) Limit the number of | Article 8 None No more than 3 in a
consecutive split 7-day period
duties
g) Take account of | Article 8 No Crew must have spent | No allowed with

(non) acclimatisation

at least 48h in the time

non-acclimatised

zone where the split
duty begins, if a
preceding duty was
more than 3 time
zones away from home
base

crews.

utilization

5.8.2 Safety impact

a) Require a minimum number of consecutive hours for the break

Moebus Aviation (2008) recommends FRMS and ‘that the break between the two sub-duties
should be at least one third of the length of the total flight duty period’; however, no
justification is given as to the reason for this ‘one third’.

Option 1 (derived from CAP 371) uses a threshold of 3 hours, which can be seen as equivalent
to the Moebus Aviation recommendation. It is more protective for shorter FDPs.

Additional limitation in case of WOCL encroachment may be found in other regulations
(minimum 5 hours sleep per night). This is supported by scientific research (Caldwell) and
reflected in Options 2 and 3. While these provisions may be seen as more protective than
Option 1, this approach questions the very possibility of split duty for night operations and
would contradict the provisions for in-flight rest in the case of augmented crew, where 3 hours
minimum rest at night is recommended by all options and also supported by scientific evidence
[see IV(b) above].

b) Establish maximum FDP based on the length of the break and the time of the day

Moebus Aviation (2008) states that ‘no scientific study on the impact of split duty on aircrew is
available and studies are required before this question can be properly addressed’. However, it
recommends that ‘the total flight duty period of a split duty should never start before 06:00 or
end after 22:00’. The reason for such a limitation is not provided by the report.

According to A fatigue study of consecutive nights and split night duties during air cargo
operations (QinetiQ, 2004) ‘split night duties are effective in limiting the development of
fatigue overnight, and have no adverse effect on subsequent duty periods’ (note: applies to
night duties as a mitigating factor: no FDP extension).

Both French and UK regulations increase the max FDP by 50% of the break, minus 30 minutes.
This is reflected in Option 1.

Option 2 includes the possibility of 66% increase above 6 hours break. This option is half way
between the French and UK approach, and the Scandinavian approach, where the FDP increase
may be 100% above 4 hours.

Option 3 includes a limitation of 4 hours for the max FDP extension, based on Spanish
regulations.

No scientific evidence was found that would support any of the options from a scientific point
of view.

c) Suitable accommodation for the break

Moebus Aviation (2008): “Adequate sleeping facilities must be provided by the operator if the
break does not take place where the crew lives”.
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All three options include the same provision to address this issue.

d) Take account of split duty for subsequent rest calculation

Moebus Aviation (2008) recommends that ‘In the case of consecutive split duties, the total FDP
of a split duty should never be extended beyond 14 hours in order to allow an absolute
minimum of 10 hours daily rest’. This recommendation ignores Subpart Q rest requirements,
which guarantee a minimum rest of 14 hours in the case of a 14-hour FDP.

In fact the provisions included in all three options, based on CAP 371, and combined with the
Subpart Q rest requirements, are more protective than the Moebus Aviation recommendation,
as the split would count in full in subsequent rest calculation.

All three options forbid split duty after reduced rest — based on French regulations and
consensus in the Group.

Option 3 includes additional limitation in terms of combination. Further research would be
needed to confirm the possible safety impact of those combinations. At this stage the Agency
could not identify a significant safety difference between the options.

e) Limitation on number of sectors after the split

No scientific evidence is available on this subject. Option 3 includes a sector limitation based
on current Spanish regulations. Options 1 and 2 (based on CAP 371) do not include any limit:
FDP being counted continuously from initial reporting time, the number of sectors and FDP
after the split is considered self-limiting. Therefore, no significant safety difference is identified
between the options.

f) Limit the number of consecutive split duties

Crew Factors in Flight Operations Xl: A Survey of Fatigue Factors in Regional Airlines
Operations (Co, E., 1999) addresses CDOs, which is the particularity of night split duty:
‘Continuous-Duty Overnights (CDOs), another regional scheduling practice, consists of flying
one or more evening flights, spending the night on duty at a destination, then flying one or
more flights the next morning. Several CDOs, also called “stand-up overnights”, can be
scheduled consecutively. Officially, pilots remain on duty through the night (i.e., the “stand-
up” portion) because the ground time is not long enough for a rest period.” Crew Factors in
Flight Operations Xl: A Survey of Fatigue Factors in Regional Airlines Operations (Co, E., 1999)
observes a cumulative effect on successive CDO: ‘Continuous-duty overnights (CDOs) entail
flying during much of the night and sleeping during the day, especially when CDOs are
scheduled consecutively’, but does not issue any precise recommendation in this regard.

No limit in Options 1 and 2. Option 3 includes a limit based on Spanish rules, but scientific
substantiation is lacking. Therefore, no significant safety difference is identified between the
options.

g) Take account of (non) acclimatisation

No scientific evidence is available. UK, French and Spanish approaches (reflected respectively
in Options 1, 2 and 3) are significantly different. Scientific research is lacking in order to assess
which option is the best. Therefore, no significant safety difference is identified between the
options.

Safety impact summary: There has been no evidence available to differentiate the options in
terms of safety. All options appear to provide an equivalent level of safety (0).

5.8.3 Other impacts

@) Social
Options 1 and 2 allow split duty across Europe. It can be assumed that more airlines would use

this possibility once available. This would mean that more crew members across Europe would
have long working hours and thereby limiting their social lives. Option 3 is more limiting and is
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thus considered to have a negligible social impact. Stakeholders are invited to provide more
input on this issue.

(b) Economic

For the mitigation measures related to split duty there is no reference situation as EU-OPS
under Article 8 allowed for national requirements on this issue. Therefore the options identified
can only be assessed relative to each other.

Nine European countries (AT, BE, CH, IR, IT, LT, MT, SLO, UK) currently apply a similar
approach to split duty, where the FDP extension may be up to 50% of the on—ground break.
The Scandinavian countries NO, DK and SE allow for an FDP extension of 100% of the on-
ground break. FI, DE and NL allow for a fixed extension period irrespective of the duration of
the break on-ground (beyond a minimum break period). FI and NL have low limits for the
extension (2 and 2.5 hours respectively). In DE the limit is 4 hours.

Option 1 allows split duty across Europe based on current UK CAP 371 requirements. The
option would therefore not significantly affect operators from the nine European countries
currently working under similar rules. Requirements will become more restrictive for operators
from NO, DK, SE and DE. This option is considered the most cost-effective of the options
identified and is thus taken as the reference option (score 0).

Option 2 is more restrictive than Option 1 both on the maximum FDP calculation and related to
acclimatisation of the crew. This option is therefore considered to have a low negative
economic impact (score —1).

Options 3 limits the possibility of using split duty at night, puts a maximum limit on the FDP
extension and is not allowed with acclimatised crew. The number of operators affected is likely
to be limited, but the option could result in significant adjustment costs for those affected. It is
therefore considered a low to medium negative economic impact (—3). Stakeholders are invited
to provide more information on this issue.

(c) Regulatory coordination and harmonisation

Under the FAA proposal 8 117.17 on Flight duty period: Split duty a certificate holder may
extend and a flight crew member may accept a flight duty period up to 50 percent of time that
the flight crew member spent in a suitable accommodation up to a maximum flight duty period
of 12 hours provided the flight crew member is given a minimum opportunity to rest in a
suitable accommodation for 4 hours, measured from the time the flight crew member reaches
the rest facility.

For augmented crew the split duty period limits may be extended.

In essence the FAA proposal differs from all options proposed in this NPA in that it is intended
to cover split duty only at night.
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Objectives / Criteria Weights Scores (unweighted) Scores (weighted)

Option Option Option Option Option 0/Option 1 Option Option 3
[0] 1 2 3 2

Safety 3

Environment 2

Social 1 -1 -1 -1 -1

Economic 1 -1 -3 -1 -3

Proportionality 1

Regulatory coordination and 1

harmonisation

Total -1 -2 -3

Option 1 is the preferred option, because:

Due to the lack of scientific evidence related to safety, it has not been possible to clearly
differentiate between the options in terms of safety impact. Based on the long term experience
of CAP 371 implementation (on which this option is based), Option 1 has been taken as the
preferred option for this NPA. Furthermore, it has a less negative economic impact than

Options 2 and 3.

Sensitivity analysis: The preferred option is providing an equivalent level of safety compared
to the other options. The result is sensitive to the assessment of the level of safety provided by
each option. The result is not sensitive to the absolute value of the cost estimate, but to the
relative assessment of Option 1 being the most cost-effective.

Research subjects have been identified:

. The combination of split duty with augmented crew, time zone crossing, etc.

. The combination of non-acclimatisation on split duty.

. The combination of split duty with FDP extension by in-flight relief.

TE.RPRO.00034-001® European Aviation Safety Agency. All rights reserved.
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet.

Page 101 of 244



NPA 2010-14 20 Dec 2010
5.9 Commander’s discretion
5.9.1 Options identified
Option
Possible mitigation - - - -
measures Option O Option 1 Option 2 Option 3
Subpart Q

a) Adapt schedules or
crewing arrangements
when actual operation
exceeds planning over
a defined period of
time

Change schedule or crewing arrangement at the
latest where the actual operation exceeds the
maximum FDP on more than 33% of the flights
in that schedule during a scheduled seasonal

period

Change schedule or crewing arrangement at the
latest where the actual operation exceeds the
maximum FDP on more than 33% of the flights in
that schedule during a scheduled seasonal

period.

Guidance material:

e Best practice: Exceed max FDP: adapt
schedules after season but adapt crewing
arrangements (i.e. augment crew, change
crew at stopover) after shorter period

e Scheduled (pre-planned seasonal basis)/
ad hoc charter recommend planning buffers
and/or demonstration of operational
robustness of that specific schedule using
known data to set the maximum use of

discretion

b) Process for
Commander to extend
an FDP based on the
circumstances on the
day and of his/her
crew

2 hours basic
3 hours augmented

2 hours basic —
3 hours augmented
Non-punitive process
to be described in the
Operations Manual

2 hours basic —
3 hours augmented

Non-punitive  process
to be described in the
Operations Manual

Guidance:

e Operations should
not be planned in
such a way that
Commander’s
discretion is
required at the
outset

¢ Include Policy for
Exercising
Commander’s
Discretion

e Take account of
flight and cabin crew
schedule
synchronisation

2 hours above the

basic FDP
It is not compatible
with Split Duty nor with

FDP extension by
in-flight relief
2/3 hours of
commander’s

discretion cannot be
applicable in a linear
way; it has to take in
account reduction by
added leg and WOCL
encroachment

Non-punitive  process
to be described in the
Operations Manual

Require concurrence
from other crew
members

Guidance:

e Operations should
not be planned in
such a way that
Commander’s
discretion is
required at the
outset

¢ Include Policy for
Exercising
Commander’s
Discretion

e Take account of
flight and cabin crew
schedule
synchronisation
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Option
Possible mitigation - - - 5
measures Option O Option 1 Option 2 Option 3
Subpart Q
C) Process for | Limit = 10 hours out of | Limit = 10 hours out of | Limit = 10 hours out of | Limit = 10 hours out of
Commander to reduce | base base base base
a rest period based on Adapt the limit to home | Recover reduced rest
the circumstances on base: 12 hours or, in | time at the next rest
the day and of his/her case of back to back | Adapt the limit to home
crew operations: 10 hours in base: 12 hours or, in
the allocated hotel case of back to back
Non-punitive  process | operations: 10 hours in
to be described in the | the allocated hotel)
Operations Manual Limit to 3 hours
Include  Policy for | reduction Non-punitive
Exercising process to be
Commander’s described in the
Discretion. Operations Manual
Use within SMS/FRMS | Include  Policy for
Guidance Exercising
Commander’s
Discretion.
Use within SMS/FRMS
Guidance
d) Process for the | No limit No limit No limit
Commander to reduce Non-punitive process to be described in the
FDP and/or increase Operations Manual
rest in case of risk of
fatigue
e) Report to NAA Above 1 hour + keep record of any extension No threshold
above a certain
threshold
f) Focused oversight | None None Guidance for NAA on oversight of repeated
by NAA Commander’s discretion on re-dispatched flight
g) Establish limits on | None None None
the number  of Guidance for NAA on oversight of Commander’s
Commander’s discretion
discretion

5.9.2 Safety impact

a) Adapt schedules or crewing arrangements when actual operation exceeds planning over a
defined period of time

No scientific data available on this subject. The current Subpart Q approach is not questioned.
This is reflected in all four options.

Option 2 and 3 include further guidance, some based on CAP 371, which could have a low
positive safety impact.

b) Process for Commander to extend an FDP based on the circumstances on the day and of
his/her crew

The NASA Study [Principles and guidelines for duty and rest scheduling in Commercial Aviation
‘NASA Study’ (Dinges, 1996)] recommends that ‘to support operational flexibility, an extended
flight duty period can be increased by up to a maximum of 2 hours due to unforeseen
circumstances beyond the control of the operator. The subsequent required off-duty period
should be increased by the time by which the flight duty period is increased’. Current Subpart
Q provisions reflect these recommendations. Subpart Q foresees to increase the extension up
to 3 hours in case of augmented crew, which seems coherent with the added fatigue
management possibilities offered by the additional crew. This is reflected by Options 0, 1 and
2.
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Option 3 forbids the combination of commander’s discretion with split duty and augmented
crew, but scientific data is missing to support this approach. Further research in this field may
be needed.

Option 3 also proposes not to apply commander’s discretion in a linear way. This would raise
the following difficulties: first how to determine, on a scientific basis, which non-linear formula
to be applied; second, this would go against the general principle that in order to be properly
understood and implemented, rules should remain as simple as possible. This is particularly
the case of commander’s discretion, which is by definition an unplanned decision relying solely
upon the crew.

Options 2 and 3 include additional guidance which may have a low positive safety impact

c) Process for Commander to reduce a rest period based on the circumstances on the day and
of his/her crew

The NASA Study [Principles and guidelines for duty and rest scheduling in Commercial Aviation
‘NASA Study’ (Dinges, 1996)] recommends that ‘to support operational flexibility, it is
recognised that due to circumstances beyond the control f the operator, it may be necessary to
reduce an off-duty period to 9 hours. This reduction would occur only in response to an
unforeseen operational requirement. In this situation, the subsequent off-duty period should
be extended to 11 hours'.

Subpart Q provisions are more protective than the NASA recommendations. The reduction to
10 hours out of base is reflected in all four options.

Options 2 and 3 include similar provision for back to back operations, which is neutral from a
safety point of view.

Options 2 and 3 also include the need for a non-punitive process, a company policy for the use
of commander’s discretion, and the need to monitor its use through SMS/FRMS provisions.
Together with the guidance from the other sections, this is expected to provide a low positive
safety impact.

Option 3 includes additional limitations based upon current Spanish regulations (e.g. 3 hours
max reduction), which are not supported by scientific data and therefore not considered for the
safety impact.

d) Process for the commander to reduce FDP and/or increase rest in case of risk of fatigue

No scientific data available on this subject. There is no reason to change this Subpart Q
provision, which is a significant safety net.

Options 2 and 3 include the requirement for a non-punitive process to be described in the OPS
manual. This would ensure that no undue pressure is exercised on the crew to prevent the use
of this provision. In conjunction with the additional requirements above, this is deemed to
have a low positive safety impact.

e) Report to NAA above a certain threshold

Subpart Q provisions seem appropriate, as reflected in Options O to 2. Option 3 differs in that
it would require reporting the use of commander’s discretion in all cases. This is seen by the
Rulemaking Group as an undue burden for both the Operator and the NAA. Subpart Q
requirement to record all use of commander’s discretion is deemed sufficient as it allows
checks and audits to be performed by the NAA at any time and on the full set of data.

f) Focused oversight by NAA

In relation to the point above, Options 2 and 3 include the need to develop further guidance on
the NAA oversight of commander’s discretion. In conjunction with the safety improvements
above, this is expected to have a low positive safety impact

g) Establish limits on the number of Commander’s discretion
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No scientific data is available which would support the Ilimitation of the number of
commander’s discretion. However, further guidance on oversight by the NAA may have a low
positive safety impact in conjunction with the other safety improvements identified above
(Options 2 and 3).

Safety impact summary: Options 2 and 3 offer additional requirements relating to NAA
oversight and further guidance for the commander and operators. This package is expected to
result in a low positive safety impact (+1) for Options 2 and 3.

5.9.3 Other impacts

@) Social
All options are deemed to have no negative social impact.

(b) Economic

Option 3 would place additional administrative burden on operators and NAAs for reporting and
is thus expected to have a low negative economic effect.

(c) Regulatory coordination and harmonisation
On Schedule Reliability, the FAA approach differs from all four options proposed in this NPA:

According to § 117.9, the FAA NPRM requires that:
(a) each certificate holder must adjust within 60 days —

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

(2) Any scheduled flight duty period that is shown to actually exceed the schedule 20 percent
of the time.

At commander’s discretion, both the FDP extension and the rest reduction provisions are
equivalent to those proposed in this NPA.

5.9.4 Conclusion
Objectives / Criteria Weights Scores (unweighted) Scores (weighted)

Option Option Option Option Option O Option 1| Option Option 3

[0] 1 2 3 2

Safety 3 1 1 3 3
Environment 2

Social 1

Economic 1 -1 -1
Proportionality 1

Regulatory coordination and 1

harmonisation

Total (0] (0] 3 2

Option 2 is the preferred option because:
. it provides an improved level of safety by introducing more guidance for oversight on
commander’s discretion;
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. it achieves this level of safety at lower costs to the industry than Option 3.

Sensitivity analysis: The preferred option is providing an equivalent level of safety compared
to Option 3 and a higher level of safety than Option 1. The result is sensitive to the
assessment of the level of safety provided by each option. The result is not sensitive to the
absolute value of the cost estimate, but to the relative assessment of Option 3 being less cost-
effective than Option 2.

TE.RPRO.00034-001® European Aviation Safety Agency. All rights reserved. Page 106 of 244
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet.



5.10 Airport standby

5.10.10ptions identified
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The provisions for airport standby are currently partly subject to EU-OPS Article 8 provisions,
i.e. the definition of the requirements are left to the Member States’ Competent Authorities.
For this reason there is not always a reference option 0 in this block of options.

Options

Possible mitigation
measures

Option 0
Subpart Q

Option 1

Option 2

Option 3

a) Take account of
airport standby time in
duty/flight duty period
and rest calculation

Airport standby counts
in full in cumulative
duty hours

Article 8 for FDP

Airport standby counts in full in cumulative duty

hours

100% of time spent on airport standby should
count as FDP for the standby period beyond

6 hours

100% of time spent on
airport standby should
count as FDP

b) Quality and type of | Quiet and comfortable | Define ‘appropriate standby facilities’ as: Require | No required rest
airport standby | place not open to the | rest facilities suitable for split duty — quiet; | facilities
facilities public comfortable, not open to the public and ability to
control light and temperature with access to food
and drink.
c) Limit on standby | None None — self-limiting | 12 hours Maximum Airport
duration due to the FDP Standby = 12 hours
reduction beyond if =100% FDP
6 hours standby 72 hours
in 28 consecutive
days,
400 in calendar year
d) Minimum rest after | Article 8 The duration of the | 11 hours 12 hours
standby with no FDP previous  duty or
10 hours, whichever is
greater

5.10.2 Safety impact

a) Take account of airport standby time in duty/flight duty period and rest calculation

Moebus Aviation (2008) notes that there is ‘no scientific evidence to suggest that airport
standby should be considered as any less fatiguing than flight duty and that further research is
needed in this area’. It concludes that ‘time spent in airport standby should normally count
100% as flight duty when calculating the maximum FDP’.

Moebus Aviation (2008) further recommends that standby count as 50% FDP if adequate rest
facilities are provided, and FRMS is in place. Here again detailed scientific justifications are
missing.

However, from en empirical point of view, it is also difficult to understand how standby at
airport could be just as tiring as flight duty. Furthermore, the Principles and guidelines for duty
and rest scheduling in Commercial Aviation ‘NASA Study’ (Dinges, 1996) contradicts Moebus
Aviation’s conclusions and recommends that ‘airport standby should be considered as duty’.

Options 1 and 2 follow the Principles and guidelines for duty and rest scheduling in Commercial
Aviation ‘NASA Study’ (Dinges, 1996) recommendations and repeat the Subpart Q provision
that airport standby should count as duty.
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Option 3 follows the Moebus Aviation (2008) recommendations that standby should count as
FDP.

Options 1 and 2 also include the French regulation’s provision that beyond 6 hours standby
should count as 100% FDP. This is considered as having a significant positive safety impact as
opposed to Option O, where in the absence of such a provision, associated with the fact that
there is no standby limit, in theory a 18-hour standby could be followed by a 14-hour FDP.

b) Quality and type of airport standby facilities

No scientific data available in this field. Options 1 and 2 propose some improvement from the
Option O definition of standby facilities. Option 3 does not include any rest facility requirement,
which is in line with the fact that standby would count as 100% FDP. All options are considered
to provide a marginal safety improvement.

c) Limit on standby duration

Flight Attendant fatigue, Part V: A comparative Study of International Flight attendant (Avers,
2009) notes that ‘the maximum period a flight attendant was allowed to spend on standby for
the regulations (34%) and CLAs (31%) was approximately 12 hrs, but 66% of, the regulations
and 69% of the CLAs had no maximum allowable standby period provision’ and NASA proposes
to limit the standby duration to 12 hours. This is reflected by Options 2 and 3. Option 1 does
not include any limit, but considers that the FDP reduction beyond 6 hours standby is self-
limiting. Options 1, 2 and 3 are considered to have a positive safety impact.

d) Minimum rest after standby with no FDP

No scientific data is available on this issue, but Subpart Q logic would be that as standby would
count as duty, the rest requirements would be equivalent to the previous duty period or
minimum rest, whichever is greater. With this, the rest after standby would be as protective as
if it were after the same duration of DP including FDP.

Option 1 proposes to clarify this Subpart Q logic. Options 2 and 3 reflect some national
practices, but are in fact less protective than Subpart Q.

Safety impact summary: Options 1, 2 and 3 provide clear requirements on the quality and
type of standby facilities at the airport. Option 3 requires 100% of standby time to be counted
as FDP. On the other hand it is less protective than Options 1 and 2 as regards the minimum
rest after standby. Option 1 requires that beyond 6 hours standby should count as 100% FDP
and maintains the minimum rest requirements after standby without FDP from Subpart Q
(rest = DP). On balance, Options 1 and 3 are therefore both expected to have a medium
positive safety impact (+3).

5.10.3 Other impacts

(@) Social
All options are deemed to have no negative social impact.

(b) Economic

Under the current conditions, nine EASA countries do not have a maximum time limit on
standby at the airport (CH, DE, FI, DE, IE, MT, NO, ES and SE). These countries represent
about 50% of the European traffic.

Option 1 is providing some additional protection in terms of facility requirements and FDP
reduction which may induce costs for operators working under less restrictive schemes. On the
other hand there will be operators which will benefit from Option 1 being less restrictive than
their national rules. On balance, Option 1 is not expected to incur limited costs and benefits to
European operators, depending on current national requirements

Option 2 limits standby to 12 hours. In order to assess the effects of such a provision the
Agency received information from eight European airlines on the actual use of standby. The
actual use of pilot standby ranges between 2 days per pilot and year and 33 days. If the
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highest value is considered an outlier, the range is still likely to be between 2 and 10 days per
year and crew, i.e. between 0.4% and 3% of total crew days.

For the countries without regulation the Agency assumes that the total standby period applied
by the operators is 24 hours. If this is reduced to 12 hours, the standby period per crew would
need to be doubled and thus result in productivity reduction of 0.4% to 3% for 50% of
European crew. Again 50% of this standby is assumed to be airport standby.

As regards cabin crew, the range of standby use is not that wide, and as an average 1.7% can
be assumed based on the information provided by operators.

Based on the above information the additional crew costs were estimated, assuming that
adequate facilities for airport standby are available to the operators. In relative terms this is
estimated to represent a cost increase between 0.3% and 0.7%. Overall, Option 2 is
therefore estimated to have a low negative economic impact.

Table 19: Relative annual cost estimate for airport standby reduction to 12 hours
(Option 2)%°

Personnel Additional Share of  Share of CC and Affected fleet airport Change in Total
Category Staff Personnel FC Cost in Total standby/home Cost
Requirements  Costs in Personnel Cost standby (AxBxC)
(A) Total Costs ©)
®
Cabin C
g ('gc)rew +1.7% 25% 0.02%
0.4% 18% 50% 50% 0.01%
Flight C +0.4% .01%
ig ‘S rew 350
(FC) +3% 0.05%

Option 3 is the most restrictive and considers the full standby time as FDP. This would
considerably limit the applicability of standby provisions as it would most strongly limit the
subsequent FDP. A medium negative economic impact is therefore assumed.

(c) Regulatory coordination and harmonisation

According to 8 117.21 bO of the US NPRM proposal for airport standby, all time spent in
a reserve status is part of the flight crew member’s flight duty period. In addition for short call
reserve, the reserve availability period may not exceed 14 hours.

4% Source: Column A: Information from operators; Column B: Figure 1; Column C: Operators’ annual reports; Column
D: Based on the traffic in the affected countries, see text.
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Objectives / Criteria Weights Scores (unweighted) Scores (weighted)

Option Option Option Option Option 0/Option 1 Option Option 3
[0] 1 2 3 2

Safety 3 3 1 3 9 3 9

Environment 2

Social 1

Economic 1 -1 -3 -1 -3

Proportionality 1

Regulatory coordination and 1

harmonisation

Total 9 2 6

Option 1 is the preferred option because:

. it ensures the highest level of safety with the lowest cost to the industry;

. Option 1 provides the highest level of safety, because it applies Subpart Q logic to
minimum rest after standby, i.e. the minimum rest is defined as the preceding duty
period or 10 hours, whichever is greater.

Sensitivity analysis: The preferred option is providing an equivalent level of safety compared
to Option 3 and a higher level of safety than Option 1. The result is sensitive to the
assessment of the level of safety provided by each option. The result is not sensitive to the
absolute value of the cost estimate, but to the relative assessment of Option 3 being more cost
