Federal Aviation Administration
Aviation Rulemaking Advisory Committee

Air Carrier Operations Issue Area
Airplane Performance Harmonization Working Group
Task 1 — Airplane Performance Operating Limitations



Task Assignment



[Federal Register: November 12, 1997 (Volume 62, Number 218)]
[Notices]

[Page 60745-60746]

From the Federal Register Online via GPO Access [wals.access.gpo.gov]

[DOCID: Fri2n097-122]

DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration

Aviation Rulemaking Advisory Committee; Air Carrier Operations

Issues--New Task

AGENCY: Federal Aviation Administration (FAA), DOT.

ACTION: Notice of new task assignment for the Aviation Rulemaking

Advisory Committee (ARAC).

SUMMARY: Notice is given of a new task assigned to and accepted by the
Aviation Rulemaking Advisory Committee (ARAC). This notice informs the

public of the activities of ARAC.

FOR FURTHER INFORMATION CONTACT:

Quentin J. Smith, Federal Aviation Administration (AFS-200), 800



Independence Avenue, SW., Washington, DC 20591; phone (202) 267-5819;

fax (202) 267-5229.

SUPPLEMENTARY INFORMATION:

Background

The FAA has established an Aviation Rulemaking Advisory Committee
to provide advice and recommendations to the FAA Administrator, through
the Associate Administrator for Regulation and Certification, on the
full range of the FAA"s rulemaking activities with respect to aviation-
related issues. This includes obtaining advice and recommendations on
the FAA"s commitment to harmonize its regulations and practices with
its trading partners in Europe and Canada.

One area ARAC deals with is ailr carrier operations issues. These
issues involve the operational requirements for air carriers, including
crewmember requirements, airplane operating performance and

limitations, and equipment requirements.

The Task

This notice is to inform the public that the FAA has asked ARAC to

provide advice and recommendation on the following harmonization tasks:

Airplane Performance Operating Limitations

1. Review FAA and JAA airplane operational performance requirements

(14 CFR parts 121 and 135/JAR-0PS) and develop a list of differences



between the two sets of requirements. (use should be made of
preliminary work on the task carried out by industry). During this
review, IFf differences are identified in the associated certification
requirements, such difference should be reported to the Aviation
Rulemaking Advisory Committee (ARAC) and the Harmonization Management
Team by the FAA and JAA contacts.

2. When the first step is completed, explore the feasibility of
harmonization of each identified difference in the following order of
priority: Performance Class A, Class B, and Class C.

3. Within one year of publication of the ARAC task in the Federal
Register, develop recommendations for common (harmonized) operational
performance requirements for those items identified under item above as
being feasible for harmonization. ITf the working group determines FAA
rulemaking is required, that determination must be forwarded to the FAA
for consideration of rulemaking priority, resource allocation, and

additional tasking to ARAC, as appropriate.

Working Group Activity

The Airplane Performance Harmonization Working Group is expected to
comply with the procedures adopted by ARAC. As part of the procedures,
the working group is expected to:

1. Recommend a work plan for completion of that tasks, including
the rationale supporting such a plan, for consideration at the meeting
of ARAC to consider air carrier operations issues held following

publication of this notice.
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2. Give a detailed conceptual presentation of the proposed
recommendations, prior to proceeding with the work stated in item 3
below.

3. Draft an appropriate report.

4. Provide a status report at each meeting of ARAC held to consider

air carrier operations issues.

Participation in the Working Group

The Airplane Performance Harmonization Working Group is composed of
experts having an interest iIn the assigned task. A working group member
need not be a representative of a member of the full committee..

An individual who has expertise in the subject matter and wishes to
become a member of the working group should write to the person listed
under the caption FOR FURTHER INFORMATION CONTACT expressing that
desire, describing his or her interest in the tasks, and stating the
expertise he or she would bring to the working group. The request will
be reviewed by the assistant chair, and the individual will be advised
whether or not the request can be accommodated. Requests to participate
on the Airplane Performance Harmonization Working Group should be
submitted no later than January 2, 1998. To the extent possible, the
composition of the working group will be balanced among the aviation
interests selected to participate.

The Secretary of Transportation has determined that the formation
and use of ARAC are necessary and in the public interest in connection
with the performance of duties imposed on the FAA by law.

Meeting of ARAC will be open to the public. Meetings of the

Airplane Performance Harmonization Working Group will not be open to



the public, except to the extent that individuals with an interest and
expertise are selected to participate. No public announcement of

working group meetings will be made.

Issued in Washington, DC, on November 5, 1997.
Quentin J. Smith,
Assistant Executive Director, for Air Carrier Operations lIssues,
Aviation Rulemaking Advisory Committee.
[FR Doc. 97-29729 Filed 11-10-97; 8:45 am]
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DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration

Aviation Rulemaking Advisory Committee; Air Carrier Operations
Issues—--New Task

AGENCY: Federal Aviation Administration (FAA), DOT.

ACTION: Notice of new task assignment for the Aviation Rulemaking
Advisory Committee (ARAC).

SUMMARY: Notice is given of a new task assigned to and accepted by the
Aviation Rulemaking Advisory Committee. This notice informs the public
of the activities of ARAC.

FOR FURTHER INFORMATION CONTACT: Quentin J. Smith, Federal Aviation
Administration (AFS-200), 800 Independence Avenue, SW., Washington, DC
20591; phone (202) 267-5819; fax (202) 267-5229.

SUPPLEMENTARY INFOMATION:
Background

The FAA has established an Aviation Rulemaking Advisory Committee
to provide advice and recommendations to the FAA Administrator, through
the Associate Administrator for Regulation and Certification, on the
full range of the FAA's rulemaking activities with respect to aviation-
related issues. This includes obtaining advice and recommendations on
the FAA's commitment to harmonize its regulations and practices with
its trading partners in Europe and Canada.

One area ARAC deals with is air carrier operations issues. These
issues involve the operational requirements for air carriers, including
crewmember requirements, airplane operating performance and
limitations, and equipment requirements.

The Tasks

This notice is to inform the public that the FAA has asked ARAC to
provide advice and recommendations on the following harmonization
tasks:

Tasks 1 through 3 have been previously published and are restated
here for continuity; Task 4 is new and is hereby added by this notice.
Task 4 also cites the required completion date for all tasks.

Airplane Performance Operating Limitations



1. Review FAA and JAA airplane
[[Page 202]]

operational performance requirements (14 CFR parts 121 and 135/JAR-OPS)
and develop a list of differences between the two sets of requirements.
(Use should be made of preliminary work on the task carried out by
industry). During this review, if differences are identified in the
associated certification requirements, such differences should be
reported to the Aviation Rulemaking Advisory Committee (ARAC) and the
Harmonization Management Team by the FAA and JAA contracts.

2. When the first step is completed, explore the feasibility of
harmonization of each identified difference in the following order of
priority: Performance Class A, Class B, and Class C.

3. Develop recommendations for common (harmonized) operational
performance requirements for those items identified under item 2 above
as being feasible for harmonization. If the working group determines
FAA rulemaking is required, that determination must be forwarded to the
FAA for consideration of rulemaking priority, resource allocation, and
additional tasking to ARAC, as appropriate.

4. (The new task) Within one year of publication of this revised
ARAC task in the Federal Register, recommend: a) whether the standards
adopted by the FAA on February 18, 1997, in the final rule, "~ Improved

Standards for Determining Rejected Takeoff and Landing Performance,''
should be applied retroactively to airplanes currently in use or
airplanes of existing approved designs that will be manufactured in the
future; and b) whether to adopt a requirement for operators to take
into account any distance needed to align the airplane on the runway in
the direction of takeoff. The standards referenced in (a) revise the
method for taking into account the time needed for the pilot to
accomplish the procedures for a rejected takeoff; require that takeoff
performance be determined for wet runways; and require that rejected
takeoff and landing stopping distances be based on worn brakes, but
apply only to airplanes whose type certification basis includes
Amendment 25-92 (effective March 20, 1998) or equivalent. JAR-OPS 1
requires operators of Performance Class A airplanes to take wet runways
and runway alignment distance into account regardless of the type
certification basis of the airplane.

Working Group Activity

The Airplane Performance Harmonization Working Group is expected to
comply with the procedures adopted by ARAC. As part of the procedures,
the working group is expected to:

1. Recommend a work plan for completion of the tasks, including the
rationale supporting such a plan, for consideration at the meeting of
ARAC to consider air carrier operations issues held following
publication of this notice.

2. Give a detailed conceptual presentation of the proposed
recommendations, prior to proceeding with the work stated in item 3
below.

3. Draft an appropriate report.

4. Provide a status report at each meeting of ARAC held to consider
air carrier operations issues.

Participation in the Working Group



The Airplane Performance Harmonization Working Group is composed of
experts having an interest in the assigned tasks. A working group
member need not be a representative of a member of the full committee.
The working group has formed. However, an individual who has specific
expertise in the subject matter and wishes to become a member of the
working group should contact the person listed under the caption FOR
FURTHER INFORMATION CONTACT expressing that desire, describing his or
her interest in the tasks, and stating the expertise he or she would
bring to the working group. The request will be reviewed by the
assistant chair, the assistant executive director, and the working
group chair, and the individual will be advised whether or not the
request can be accommodated. To the extent possible, the composition of
the working group will be balanced among the aviation interests
selected to participate.

The Secretary of Transportation has determined that the formation
and use of ARAC are necessary and in the public interest in connection
with the performance of duties imposed on the FAA by law.

Meetings of ARAC will be open to the public. Meetings of the
Airplane Performance Harmonization Working Group will not be open to
the public, except to the extent that individuals with an interest and
expertise are selected to participate. No public announcement of
working group meetings will be made.

Issued in Washington, DC, on December 23, 1998.
Quentin J. Smith,
Assistant Executive Director, Air Carrier Operations Issues Group,
Aviation Rulemaking Advisory Committee.
[FR Doc. 98-34765 Filed 12-31-98; 8:45 am]
BILLING CODE 4910-13-M
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FAX 703-689-4370

March 12, 2002

Mr. Nicholas Sabatini

Associate Administrator for
Regulation and Certification
Federal Aviation Administration
800 Independence Avenue, S.W.
Washington, D.C. 20591

Dear Mr. Sabatini:

The Air Carrier Operations Issues Group of the Aviation Rulemaking Advisory
Committee met recently and discussed, among other things, the report of the
Airplane Performance Harmonization Working Group. The working group
completed their task with, among other work, the development of an advisory
circular that has been provided to the FAA for review.

An additional item was discussed concerning the safety margin provided in
calculating accelerate-stop distances to account for the time needed for pilots to
accomplish the actions needed to stop the airplane during a rejected takeoff.
Additional time was provided the issues group for review of this issue with no
additional concerns expressed.

The Air Carrier Operations Issues Group is pleased to endorse and approve the
report of the Airplane Performance Harmonization Working Group.
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Sincerely,

William W. Edmunds, Jr., Chairman
Air Carrier Operations Issues Group

SCHEDULE WITH SAFETY  »offfe~  AFFILIATED WITH AFL-CIO




Acknowledgement Letter



MAY 15 200

Mr. William W. Edmunds, Jr.
Air Line Pilots Association
P.O. Box 1169

Herndon, VA 20170

Dear Mr. Edmunds:

We have received your March 12 letter announcing the completion of the task
assigned to the Airplane Performance Harmonization Working Group. You note that
the report of the working group includes an advisory circular (AC), Airport Obstacle
Analysis, that has been provided to the FAA for review. In addition, the group has
provided recommendations on an additional issue of actions necessary during a
rejected takeoff. Although I cannot anticipate a date for finalization of the AC, I
recognize the value of the product produced by the working group.

[ very much appreciate the time and personal dedication of the working group in -
completing this task, and I look forward to the future endeavors of the Air Carrier
Operations Issues.

I offer my special thanks to you personally for your continued and excellent support
of the Aviation Rulemaking Advisory Committee.

Sincerely,
Original Signed By
Margaret Gilligan

Nicholas A. Sabatini
Associate Administrator
for Regulation and Certification
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S Adyvisory

US.Department

Us beparmenr Circular

Federal Aviation
Administration

Subject: AIRPORT OBSTACLE ANALYSIS Date: DRAFT AC No: 120- OBS-11
Initiated By: AFS-400 Change:

1. PURPOSE. This Advisory Circular (AC) describes acceptable methods and guidelines for developing
takeoff and initial climb-out airport obstacle analyses and inflight procedures to comply with the intent of
the regulatory requirements of Federal Aviation Regulations (FAR’s) Sections 121.177, 121.189, 135.367,
135.379, 135.398 and other associated engine-out requirements relating to turbine engine powered
airplanes operated under Parts 121 and 135. The methods and guidelines presented in this AC are neither
mandatory nor the only acceptable methods, and operators may use other methods that ensure compliance
with the regulatory sections if those methods are shown to provide the necessary level of safety, and are
acceptable to the FAA. This AC need not serve as the only sole basis for determining whether an obstacle
analysis program meets the intent of the regulations. However, the methods and guidelines described in
this AC have been derived from extensive FAA and industry experience and are considered acceptable to
the FAA when appropriately used. Mandatory terms used within this AC such as "shall" or "must" are
used only in the sense of ensuring applicability of the methods and guidelines when the methods and
guidelines described herein are used.

2. FOCUS. This AC applies to operations conducted under FAR part 121, and operations of large
transport and commuter category airplanes conducted under FAR part 135, with particular emphasis on
transport category turbine and reciprocating engine powered airplanes which meet the certification
regulations applicable since August 29, 1959 (SR422B). Airplanes meeting earlier performance
requirements or other types of airplanes may use criteria and methods equivalent to those described by this
AC, provided they properly account for the performance specified by the Airplane Flight Manual (AFM).
Information in this AC may also be used by other operators (e.g., FAR 91 turbojet operators) as applicable
to that operator’s needs and requirements, as long as the resulting operations are otherwise consistent with
applicable FARs.

3. RELATED FAR SECTIONS. FAR Sections 1.1, 25.105, 25.107, 25.111, 25.113, 25.115, part 33,
part 77, FAR Sections 91.167, 121.97, 121.141, 121.173, 121.177, 121.189, 121.191, 121.443, 121.445,
135.367, 135.379, 135.381, 135.398, and 152.11.

4. RELATED REFERENCES. Additional information on airport obstacle analysis may be found in the
following documents:

a. FAA Documents.

(1) AC 121.445, Pilot-In-Command Qualifications for Special Areas/Routes and Airports,
current edition.

(2) FAA Order 8260.38, Civil Utilization of Global Positioning System (GPS), current edition.
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(3) FAA Order 8260.40, Flight Management System (FMS) Instrument Procedures
Development, current edition.

Documents in paragraph 4a(1), (2), and (3) may be obtained by writing to U.S. Department of
Transportation, Subsequent Distribution Office, Ardmore East Business Center, 3341 Q 75th
Ave., Landover, MD 20785.

(4) AC 150/5300-13, Airport Design.

(5) FAA Order 8260.3, United States Standard for Terminal Instrument Procedures (TERPS),
current edition.

(6) FAA Order 8400.10, Air Transportation Operations Inspector's Handbook.

Documents in paragraph 4a(4), (5), and (6) may be purchased from the following address: New
Orders, Superintendent of Documents, P.O. Box 371954, Pittsburgh, PA 15250-7954.

b. Other Documents.
(1) International Civil Aviation Organization (ICAO) Annex 4, chapters 3, 4, and 5.
(2) ICAO Annex 6, Part 1.

Documents in paragraph 4b(1) and (2) may be purchased from the following address: ICAO
Document Sales Unit, 999 University St., Montreal, Quebec, Canada, H3C SH7.

(3) Airport/Facility Directory (A/FD). The A/FD may be purchased from the National Ocean
Service, N/CG33, Distribution Branch, Riverdale, MD. 20737.

5. BACKGROUND. FAR Sections 121.177, 121.189, 135.367, 135.379, and 135.398 specify required
takeoff and performance operating limitations. These limitations include determination of the takeoff flight
path that meets specified obstacle clearance requirements (both vertical and horizontal) in the event of an
engine failure. FAR Sections 121.189, 135.379, and 135.398 specify AFM compliance and Part 25
provides requirements for establishing the AFM performance data. While the AFM provides detailed
instructions for determining the vertical clearance, it offers little guidance on the lateral clearance
requirements. The objective of this AC is to provide information for determining safe clearance from
obstacles for the actual flight path, and to consider the factors, which may cause a divergence of the actual
flight path from the intended flight path. This AC provides guidance and acceptable lateral criteria to assist
an operator in developing takeoff procedures and allowable weights for operational use.

6. IMPLEMENTATION. Implementation of this AC may be phased in during a 5-year period after its
issuance. The 5-year period was chosen to minimize the implementation burden on the operators’
resources and because airport obstacles are normally surveyed on a 5 year cycle. The guidelines in this AC
should be used for obstacle analysis as new or revised airport obstacle data are published or when service
to a new location begins. It is expected that operators will use the best available data for this
implementation and will use any improved data as it becomes available. Airports referenced in AC
121.445, which have been identified because of critical terrain or obstacles, should be given the highest
priority. It is strongly recommended that airports referenced in AC 121.445 be reviewed or reanalyzed in
accordance with this AC within 2 years of its issuance. The phased implementation of this AC is not
meant to discourage operators from completing the implementation at the earliest practical opportunity, if
they so desire.

7. SOURCES OF OBSTACLE DATA. Operators are expected to use the best and most accurate
available obstacle data for a particular airport at the time of analysis. Data sources do not require specific
FAA approval. Operators should be aware that an Airport Obstruction Chart (OC), Type A chart, or any
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other single source may not include all the pertinent information necessary for doing a takeoff analysis.

8. TERPS CRITERIA VS. ENGINE-OUT REQUIREMENTS:

a. Standard Instrument Departures (SIDS) or departure procedures (DPs) based on U.S. Standards
for Terminal Instrument Procedures (TERPS) or ICAO Pans-Ops are based on normal (all-engine)
operations. Thus, engine-out obstacle clearance requirements and the all-engine TERPS
requirements are independent. Engine-out procedures do not need to meet TERPS requirements.
Further, compliance with TERPS climb gradient requirements do not necessarily assure that
engine-out obstacle clearance requirements are met. Terminal instrument procedures typically use
specified all-engine climb gradients to an altitude, rather than certified engine-out airplane
performance. Terminal instrument procedures typically assume a climb gradient of 200 feet per
nautical mile (nm) unless a greater gradient is specified. For the purposes of analyzing
performance on procedures developed under TERPS or Pans-Ops, it is understood that any
gradient requirement, specified or unspecified, will be treated as a plane which must not be
penetrated from above until reaching the stated height, rather than as a gradient which must be
exceeded at all points in the path. Operators must comply with FAR requirements for the
development of takeoff performance data and procedures. There are differences between TERPS
and engine-out criteria, including the lateral and vertical obstacle clearance requirements. An
engine failure during takeoff is a non-normal condition, and therefore, takes precedence over
noise abatement, air traffic, SID’s, DPs, and other normal operating considerations.

b. In order for an operator to determine that a departure maintains the necessary obstacle clearance
with an engine failure, the operator should consider that an engine failure may occur at any point
on the departure flight path.

(1) The most common procedure to maximize takeoff weight when significant obstacles are
present along the normal departure route is to use a special engine-out departure routing in
the event of an engine failure on takeoff. If there is a separate engine failure departure
routing, then the obstacles along this track are used to determine the maximum allowable
takeoff weight for that runway.

(2) Consideration must be given to the possibility of an engine failure occurring after passing the
point at which the engine-out track diverges from the normal departure track. Judicious
selection of this point will simplify the procedure and minimize the difficulty of this analysis.
This is generally achieved by keeping the two tracks identical for as far as practicable.

(3) In some cases, two or more special engine-out tracks may be required to accommodate all the
potential engine failure scenarios.

(4) Analysis of an engine failure after takeoff may require the use of performance data in addition
to that provided in the Airplane Flight Manual. Refer to Section 16. a. (1).

c.  When requested by the operators, the FAA may arrange a joint meeting with the operators and
other interested parties for discussing all-engine and engine-out requirements at a particular
problem airport. Interested parties should include representatives from the Regional Flight
Standards Division (RFSD), Certificate Management Organizations (CMO), local and regional
Air Traffic Control specialists, Office of Aviation Standards (Flight Procedures and Inspection
Division, AVN-200), and affected operators. The operators should bring to the initial meeting a
specific departure proposal with alternatives that consider all-engine and engine-out requirements.
The operators should attempt to agree on a standard engine-out ground track and the FAA should
make every effort to develop the SID, and/or IFR departure procedure to match. The operators
should understand that changes to the current SID and/or IFR departure may require a
modification in takeoff weather minimums and/or variation in the length of the departure route.
Because of the different performance characteristics of various airplanes and airline operational
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policy, this effort may not result in complete procedure standardization, but it is to the benefit of
all parties that the number of unique procedures be minimized.

9. OBSTACLE CONSIDERATIONS:

a.

Frangible structures fixed by function with an aeronautical purpose such as antennas, approach
lights, and signs need not be considered in an obstacle analysis.

Accountability must be made for local temporary or transient obstacles such as ships, cranes, or
trains. The clearance height allowances for vehicles above roads, railroads, etc., contained in
FAR part 77 and/or on the OC charts shall be used. If the operator has a means to determine the
absence of a movable object at the time of takeoff, then it need not be accounted for in the
analysis.

Reasonable judgment must be used to account for the height of indeterminate objects (objects
without recorded height) displayed on topographic maps. Indeterminate objects include such
items as trees, buildings, flagpoles, chimneys, transmission lines, etc. The operator needs to use
sound judgment in determining the best available data sources when conflicts occur between
heights and locations of obstacles in the various sources.

If adequate takeoff weights cannot be obtained through the methods of analyses suggested by this
AC, an obstacle removal program should be considered. FAR Section 152.11 requires that land
grant airports comply with obstacle clearance criteria contained in AC 150/5300-13. In general,
these criteria require removal of obstacles that are not required for airport operational safety that
are within the “Runway Object Free Area (OFA)” as defined in the referenced AC.

Operators should establish an appropriate review cycle to periodically assure the suitability of
their performance data and procedures. In addition, operators should evaluate the effect of
changes that occur outside of normal information or charting cycles. These changes may occur as
a result of issuance of an operationally significant NOTAM, temporary obstacle information, new
construction, ATIS procedural constraints, navaid outages, etc. For both periodic reviews and
temporary changes, the operator should consider at least the following:

(1) The need for an immediate change versus a routine periodic update.
(2) Use of the best available information.

(3) Any significant vulnerability that may result from the continued use of data other than the
most current data, until performance and/or procedures are updated through a routine revision
cycle.

(4) Continued suitability of estimates or assumptions used for winds, temperatures, climb
gradients, NAVAID performance or other such factors that may affect performance or flight
paths.

(5) The review cycles and response times should be keyed to the needs and characteristics of the
operator’s fleet, routes, airports, and operating environment. No specific time frame is
established for an operator to conduct either periodic reviews or short-term temporary
adjustments.

10. TERMINATION OF TAKEOFF SEGMENT:

a.

For the purpose of the takeoff obstacle clearance analysis, the end of the takeoff flight path is
considered to occur when either:
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(1) The airplane has reached the minimum crossing altitude (MCA) at a fix, or the minimum
enroute altitude (MEA) for a route to the intended destination, or

(2) The airplane is able to comply with enroute obstacle clearance requirements (FAR 121.191,
121.193, 135.381, 135.383), or

(3) The airplane has reached the minimum vectoring altitude, or a fix and altitude, from which an
approach may be initiated to the departure airport or departure alternate.

When determining the limiting takeoff weight, the obstacle analysis should be carried out to the
end of the takeoff segment as defined in paragraph 10a above. Operators should note that the end
of the takeoff segment is determined by the airplane's gross flight path but the obstacle analyses
must use the net flight path data.

In the event that the airplane cannot return to and land at the departure airport, the takeoff flight
path should join a suitable en route path to the planned destination or to another suitable airport.
It may be necessary to address extended times and alternate fuel requirements when climbing in a
holding pattern with reduced climb gradients associated with engine-out turns.

11. METHODS OF ANALYSIS. FAR Sections 121.189, 135.398, and 135.379 require that the net

takeoff flight path clears all obstacles by either 35 feet vertically or 200 feet laterally inside the airport
boundary, or 300 feet laterally outside the airport boundary. To ensure the required lateral clearance, the
operator must account for factors that could cause a difference between the intended and actual flight paths
and between their corresponding ground tracks. For example, it cannot be assumed that the ground track
coincides with the extended runway centerline without considering such factors as wind and available
course guidance (reference paragraph 14). This AC will focus on two methods that may be used to identify
and ensure clearance of critical obstacles. These are the "area analysis method" and "flight track analysis
method." The two methods may be used in conjunction with each other on successive portions of the
analysis. For example, an operator may choose to use an area analysis for the initial portion of the takeoff
analysis, followed by a flight track analysis, and then another area analysis.

a.

The “area analysis method” defines an obstacle accountability area (OAA) within which all
obstacles must be cleared vertically. The OAA is centered on the intended flight track and is
acceptable for use without accounting for factors that may affect the actual flight track relative to
the intended track, such as wind and available course guidance.

The “flight track analysis method” is an alternative means of defining an OAA based on the
navigational capabilities of the aircraft. This methodology requires the operator to evaluate the
effect of wind and available course guidance on the actual ground track. While this method is
more complicated, it can result in an area smaller than the OAA produced by the “area analysis
method.”

12. AREA ANALYSIS METHOD:

During straight-out departures or when the intended track or airplane heading is within 15° of the
extended runway centerline heading, the following criteria apply:

(1) The width of the OAA is 0.0625D feet on each side of the intended track (where D is the
distance along the intended flight path from the end of the runway in feet), except when
limited by the following minimum and maximum widths.

(2) The minimum width of the OAA is 200 feet on each side of the intended track within the
airport boundaries, and 300 feet on each side of the intended track outside the airport
boundaries.
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(3) The maximum width of the OAA is 2,000 feet on each side of the intended track.
Note: See Appendix 1, Figure 1.

b. During departures involving turns of the intended track or airplane heading of more than 15° from
the extended runway centerline heading, the following criteria apply:

(1) The initial straight segment, if any, has the same width as a straight-out departure.
(2) The width of the OAA at the beginning of the turning segment is the greater of:

(1) 300 feet on each side of the intended track.

(il) The width of the OAA at the end of the initial straight segment, if there is one.

(iii) The width of the end of the immediately preceding segment, if there is one, analyzed by
the flight track analysis method.

(3) Thereafter in straight or turning segments, the width of the OAA increases by 0.125D feet on
each side of the intended track (where D is the distance along the intended flight path from
the beginning of the first turning segment in feet), except when limited by the following
maximum width.

(4) The maximum width of the OAA is 3,000 feet on each side of the intended track.
Note: See Appendix 1, Figure 2.

c. The following apply to all departures analyzed with the area analysis method:

(1) A single intended track may be used for analysis if it is representative of operational
procedures. For turning departures this implies the bank angle is varied to keep a constant
turning radius with varying speeds.

(2) Multiple intended tracks may be accommodated in one area analysis by increasing the OAA
width accordingly. In a turn, the specified OAA half-widths (i.e., one-half of the OAA
maximum width) should be applied to the inside of the minimum turn radius and the outside
of the maximum turn radius. An average turn radius may be used to calculate distances along
track.

(3) The distance to an obstacle within the OAA should be measured along the intended track to a
point abeam the obstacle.

(4) When the area analysis method is used, the operator is not required to account for crosswind,
instrument error or flight technical error within the OAA.

(5) Obstacles prior to the end of the runway need not be accounted for, unless a turn is made
prior to the end of the runway.

(6) One or more turns of less than 15° each, with an algebraic sum of not more than a 15° change
in heading or track may be analyzed as a straight-out departure.

(7) No accountability is required for the radius of turn or gradient loss in the turn for a turn of
15° or less change in heading or track.

13. FLIGHT TRACK ANALYSIS METHOD. The flight track analysis method involves analyzing the
ground track of the flight path. This paragraph discusses factors, which must be considered in performing
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a flight track analysis.

a. Pilotage in Turns. The ability of a pilot to initiate and maintain a desired speed and bank angle in
a turn must be considered. Assumptions used here must be consistent with pilot training and
qualification programs.

b. Winds.

(1)

2)

3)

“4)

When using the flight track analysis method and course guidance is not available, winds
which may cause the airplane to drift off the intended track must be taken into account.

The effect of wind on the takeoff flight path should be taken into account, in addition to
making the headwind and tailwind component corrections to takeoff gross weight used in a
straight-out departure.

When assessing the effect of wind on a turn, the wind may be held constant in velocity and
direction throughout the analysis unless known local weather phenomena indicate otherwise.

If wind gradient information is available near the airport and flight path (e.g., wind reports in
mountainous areas adjacent to the flight path), the operator should take that information into
account in development of a procedure.

14. COURSE GUIDANCE. Credit may be taken for available course guidance when calculating the

lateral location of the actual flight track relative to the intended track as part of a flight track analysis.

a. Allowance for Ground Based Course Guidance.

(1

2

3)

When ground based course guidance is available for flight track analysis, the following
nominal allowances may be used, unless the operator substantiates allowances for specific
navigational aids at a particular airport:

LOC - plus/minus 1.25° splay with minimum half-width of 300 feet. (Minimum width
governs up to 2.25 nm from LOC).

VOR - plus/minus 3.5° splay with minimum half-width of 600 feet. (Minimum width
governs up to 1.6 nm from VOR).

ADF - plus/minus 5° splay with minimum half-width of 1,000 feet. (Minimum width governs
up to 1.9 nm from ADF).

DME FIX - plus/minus 1 minimum instrument display increment but not less than plus/minus
0.25 nm.

DME ARC - plus/minus 2 minimum instrument display increments but not less than
plus/minus 1 nm.

NOTE: The above splays originate from the navigation facility.
These allowances account for crosswind, instrument error, flight technical error, and normal
NAVAID signal inaccuracies. Further allowances should be made for known signal

anomalies (see Airport/ Facility Directory).

Ground based course guidance may be used in combination with other forms of course
guidance to construct a departure procedure.
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b. Allowance for Airplane Based Area Navigation Capabilities.

C.

(1

)

€)

Airplane based area navigation refers to a system (e.g., FMS, RNAV, RNP, IRS, GPS) that
permits airplane operations on any desired course, including a turn expansion for fly-by or
fly-over waypoints, within the coverage of (ground or space based) station reference
navigation signals or within the limits of self contained system capabilities without direct
course guidance from a ground based NAVAID. The credit and consideration given to each
system will depend on its accuracy, redundancy, and usability under engine-out conditions.

The minimum allowance is the demonstrated accuracy of the airplane based navigation
equipment (or the appropriate value for RNP, if RNP is used), but not less than a half-width
of 300 feet.

Airplane based course guidance may be used in combination with other navigational course
guidance to construct a departure procedure.

Allowance for Visual Course Guidance:

(1

)

3)

(4)

Visual ground reference navigation is another form of course guidance. However, to take
advantage of visual course guidance, a flight track analysis must be performed.

The ability to laterally avoid obstacles by visual reference can be very precise, if the obstacles
can be seen and are apparent. It is the operator's responsibility to ensure the weather
conditions, including ceiling and visibility at the time of operation, are consistent with the use
of the visual ground reference points for navigation upon which the obstacle analysis is
based.

To take advantage of visual course guidance, the flight crew must be able to continuously
determine and maintain the correct flight path with respect to ground reference points so as to
provide a safe clearance with respect to obstructions and terrain.

(1)  The procedure must be well defined with respect to ground reference points so that the
track to be flown can be analyzed for obstacle clearance requirements.

(il) An unambiguous written and/or pictorial description of the procedure must be provided
for crew use.

(iii) The limiting environmental conditions (wind, ceiling, visibility, day/night, ambient
lighting, obstruction lighting, etc.) must be specified for the use of the procedure to
ensure the flight crew is able to visually acquire ground reference navigation points and
navigate with respect to those points.

(iv) The procedure must be within the engine-out capabilities of the airplane with respect to
turn radius, bank angles, climb gradients, effects of winds, cockpit visibility, etc.

When visual course guidance is used for flight track analysis, the following minimum
allowances (in addition to turn radius) will apply:

(i) If the obstacle itself is the reference point being used for visual course guidance, the
minimum allowance is 300 feet for lateral clearance from that obstacle.

(i) When following a road, railroad, river, valley, etc., for course guidance, the minimum
allowance is 1,000 feet each side of the width of the navigation feature. This width
should include the meandering and/or curves of the navigation feature being used or the
definable center of the valley or river.



PERF HWG Report 4

(i) When using a lateral visual reference point to initiate a turn, the minimum allowance is
plus/minus 0.25 nm along the track at the turn point.

(iv) When initiating a turn directly over a visual reference point, the minimum allowance is
plus/minus 0.50 nm along the track at the turn point.

(v) When initiating a turn to avoid overflight of a visual reference point, the minimum
allowance is plus/minus 1 nm along the track at the turn point.

(5) Visual course guidance may be used as part of an IFR procedure (e.g., SID, DP) or in
conjunction with IFR flight during that portion of the operation which is in visual
meteorological conditions (VMC). The visual course guidance may be used in combination
with other forms of course guidance to construct an engine-out departure procedure.

15. ANALYSIS OF TURNS:

a. Temperature Effects on Turns. Temperature usually has a very large effect on turn radius. First,
the turn radius is a function of true airspeed (plus wind), which varies with temperature at the
same indicated airspeed. Second, the engine-out indicated airspeed (V2 or V2 plus an increment)
varies considerably with weight, and limit weight is strongly affected by temperature. The
temperature effect on both the maximum and minimum turn radii must be taken into account.
However, it is acceptable to do a turn analysis based on a single critical temperature if that
temperature produces results which are conservative for all other temperatures.

b. Bank Angle. FAR Sections 121.189, 135.379 and 135.398 assume that the airplane is not banked
before reaching a height of 50 feet, and that thereafter, the maximum bank is not more than 15
degrees. Obstacle clearance at certain airports can be enhanced by the use of bank angles greater
than 15°. The following bank angles and heights may be used with Operation Specification
authorization (in accordance with FAR 121.173 (f)). Any bank angles greater than the values
shown below require additional specific FAA authorization:

Maximum Bank Angles

Height (above Departure End of Maximum Bank Angle (degrees)
Runway - ft)

h>400 25

400>h>100 20

100>h>50* 15

* = Or 1/2 of wingspan, whichever is higher

(1) The AFM generally provides a climb gradient decrement for a 15° bank. For bank angles less
than 15°, a proportionate amount of the 15° value may be applied, unless the manufacturer or
AFM has provided other data. Bank angles over 15° require additional gradient decrements.

(2) If bank angles of more than 15° are used, V7 speeds may have to be increased to provide an
equivalent level of stall margin protection and adequate controllability, i.e., V\iCA
(minimum control speed, air). Unless otherwise specified in the AFM or other performance or
operations manuals from the manufacturer, acceptable adjustments to ensure adequate stall
margins and gradient decrements are provided by the following:

Bank Angle Adjustments
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€)

(4)

)

(6)

Bank Angle  Speed ‘G’ Load  Gradient Loss

15° V, 1.035 AFM 15° Gradient Loss
20° V,+XX/2 1.064 Double 15° Gradient Loss
25° V,+XX 1.103 Triple 15° Gradient Loss

Where ‘XX is the all-engine operating speed increment (usually 10 or 15 knots)

NOTE: On some airplanes, the AFM standard V-speeds may already provide sufficient stall
margin protection without additional adjustments.

Bank angles over 25° may be appropriate in certain circumstances but require specific
evaluation and FAA Certificate Holding District Office (CHDO) approval.

Accountability for speed increase for bank angle protection may be accomplished by
increasing V-speeds by the required increment shown above or by accelerating to the
increment above V, after liftoff. The following are examples of acceptable methods:

(i) Ifavailable, AFM data for "improved climb" or "overspeed" performance may be used
to determine weight decrements for the desired increase to Vi, Vg, and V,.

(i1) Calculate a weight decrement from the weight/V-speed relationship in the AFM for the
desired increase in V, Vg, and V.

(iii) Account for the acceleration above V, by trading the climb gradient for speed increase.

Integrate this climb gradient loss over the distance required to accelerate to determine an
equivalent height increment to be added to all subsequent obstacles.

Gradient loss in turns may be accounted for by increasing the obstacle height by the gradient
loss multiplied by the flight path distance in the turn, in order to arrive at an equivalent
obstacle height that can be analyzed as a "straight-out" obstacle in the operator's airport
analysis programs.

For bank angles greater than 15 degrees, the 35 foot obstacle clearance relative to the net
takeoff flight path should be determined from the lowest part of the banked airplane.

16. ADDITIONAL CONSIDERATIONS:

a. Airplane Flight Manual Data:

(1)

2)

Unless otherwise authorized, AFM data must be used for engine-out takeoff analysis. It is
recognized that many AFM’s generally contain only the engine-out performance for loss of
an engine at V, on takeoff. All-engine performance must also be considered to determine the
airplanes flight path in the event of an engine failure at a point on the flight path after V;.
The best available all-engine data should be used consistent with best engineering practices.
This data may be found in sources such as community noise documents, performance
engineers handbook, flight characteristics manual, manufacturers’ computer programs, etc.

Certain airports may present situations outside the boundaries covered by the AFM. AFM
data may not be extrapolated without an authorizing deviation specified in FAR Sections
121.173(f) and 135.363(h). Application for such deviation, with supporting data, should be
forwarded to AFS-1, through the POI at the FSDO or CMO.
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b. Acceleration and Cleanup Altitudes:

(1) For standardization of operating procedures, many operators select a standard cleanup altitude
that is higher than that required for obstacle clearance at most airports. With the standard
cleanup altitudes, the acceleration and cleanup may be accomplished within the takeoff thrust
time limit established in the AFM. The obstacle analysis is usually based on a level off for
cleanup, but, there is no operational requirement to level off, except in the rare case of a
distant obstacle, which must be cleared in the final segment. Obstacle clearance margins
usually are improved by continuing the climb during cleanup.

(2) The terrain and obstacles at certain airports may require a higher than standard cleanup
altitude to be used and may still allow acceleration and cleanup to be accomplished within the

takeoff thrust time limit.

Confirmation Flights:

(1) Consideration should be given to conducting a flight to confirm flight crews’ ability to fly
actual special engine-out departures and to uncover any potential problems associated with
those procedures, if they differ significantly from the all-engine procedures, or if terrain
makes course guidance questionable at the engine-out altitudes. It should be emphasized that
the purpose of this flight is not to prove the validity of the performance data, nor to
demonstrate obstacle clearance. In addition, cockpit workload considerations and minimum
control speed characteristics are best evaluated in a simulator. Prior experience gained by
another airplane type and/or operator may provide sufficient confirmation of the procedure.

(2) A confirmation flight with a simulated engine failure at V is not recommended. Acceptable
techniques used for these flights include:

(1) Initiating the procedure from a low pass over the runway at configurations, speeds, and
altitudes that represent takeoff conditions.

(i) Using a power setting on all engines calculated to give a thrust/weight ratio
representative of engine-out conditions or setting one engine to flight idle.

17. PILOT INFORMATION. The development and implementation of unique departure and go around

procedures should be coordinated with the Flight Operations department. Flight Crews must receive
instructions, through an appropriate means, regarding these procedures. Based on complexity, this could
be done through Flight Operations Bulletins, revisions to selected Flight Crew manuals, takeoff charts,
Notams or special ground or simulator training.

The operator should advise flight crews of the following: (This may be accomplished as a general policy
for all airports with exceptions stated as applicable, or specified for each airport).

a.

How to obtain V-speeds consistent with the allowable weights, with particular attention given to
the effects of wind, slope, Improved Climb Performance, and contaminants.

The intended track with an engine failure. (Some operators have a standard policy of flying
runway heading after an engine failure; others routinely assume the all-engine ground track unless
specifically stated otherwise. In any case, the intended track should be apparent to the flight crew,
and the failure at any point along the track should be taken into account.

Speeds (relative to V,) and bank angles to be flown -- all-engines and engine-out.

The points along the flight path at which the flap retraction sequence and thrust reduction are to
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be initiated.

e. Initial turns should be well defined. ("Immediate" turns should be specified with a minimum
altitude for initiation of the turn or a readily identifiable location relative to the runway or
navigational fix).

18. MISSED APPROACHES.

a. General

(1

)

3)

FAR parts 121 and 135 do not specifically require an obstacle clearance analysis for engine-
out missed approaches or rejected landings. While it is not necessary to perform such an
analysis for each flight, dispatch, or landing weight limitation, it is appropriate to provide
information to the flight crews on the safest way to perform such a maneuver should it be
required. The intent is to identify the best option or options for a safe lateral ground track and
flight path to follow in the event that a missed approach, balked landing, rejected landing or
go-around is necessary. To accomplish this, the operator may develop the methods and
criteria for the analysis of engine-out procedures which best reflect that operator's operational
procedures.

Generally, published missed approach procedures provide adequate terrain clearance;
however, further analysis may be required in the following circumstances:

(1) Published missed approach has a climb gradient requirement; or

(i) Departure procedure for the runway has a published minimum climb gradient; or
(iii) A special engine-out takeoff procedure is required.

(iv) Runways that are used for landing but not for takeoff.

A distinction needs to be made between a missed approach and a rejected landing. An
engine-out missed approach from the minimum descent altitude (MDA (H)), decision altitude
(height) (DA (H)), or above, can frequently be flown following the published missed
approach procedure. A rejected landing from a lower altitude may require some other
procedure (e.g., following the same engine-out procedure as used for takeoff). In any case,
the pilot should be advised of the appropriate course of action when the published missed
approach procedure cannot be safely executed.

b. Assessment Considerations:

()

)

€)

Operators may accomplish such assessments generically for a particular runway, procedure,
aircraft type, and expected performance, and need not perform this assessment for each
specific flight. Operators may use simplifying assumptions to account for the transition,
reconfiguration, and acceleration distances following go-around (e.g., use expected landing
weights, anticipated landing flap settings).

The operator should use the best available information or methods from applicable aircraft
manuals or supplementary information from aircraft or engine manufacturers. If performance
or flight path data are not otherwise available to support the necessary analysis from the
above sources, the operator may develop, compute, demonstrate or determine such
information to the extent necessary to provide for safe obstacle clearance.

The operational considerations should include:
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(1)

(i1)
(iii)

(iv)

V)

(vi)

Go-around configuration transitions from approach to missed approach configuration
including expected flap settings and flap retraction procedures.

Expected speed changes.

Appropriate engine failure and shutdown (feathering if applicable) provisions, if the
approach was assumed to be initiated with all engines operative.

Any lateral differences of the missed approach flight path from the corresponding
takeoff flight path.

Suitable balked landing obstacle clearance, until reaching instrument approach missed
approach or enroute procedurally protected airspace.

Any performance or gradient loss during turning flight

(vii) Methods used for takeoff analysis, (such as improved climb), engine-out maximum

angle climb, or other such techniques, may be used.

(viii) Operators may make obstacle clearance assumptions similar to those applied to

corresponding takeoff flight paths in the determination of net vertical flight path
clearance or lateral track obstacle clearance.

c. Assessment Conditions for Balked Landing

(1) A "balked landing" starts at the end of the touchdown zone (TDZ).

)

€)
(4)
©)
(6)

(1)

A touchdown zone (TDZ) typically is considered to be the first one-third of the
available landing distance or 3000 feet, whichever is less. When appropriate for the
purposes of this provision, operators may propose to use a different designation for a
touchdown zone. For example, alternate consideration of a touchdown zone (TDZ) may
be appropriate for runways that:

(a) Are less than 6000' in length and which do not have standard TDZ markings.

(b) Short runways requiring special aircraft performance information or procedures
for landing.

(¢) Runways for STOL aircraft, or

(d) Runway where markings or lighting dictate that a different TDZ designation
would be more appropriate.

An engine failure occurs at the initiation of the balked landing, from an all-engine
configuration.

Balked landing initiation speed > Vg or Vga (as applicable).
Balked Landing initiation height is equal to the specified elevation of the TDZ.
Balked landing initiation configuration is normal landing flaps and gear down.

At the initiation of the maneuver, all engines are at least in a spooled configuration.
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d. “One-Way “Airports or Other Special Situations:

(1) Where obstacle clearance is determined by the operator to be critical, such as for:

(1)  Airports in mountainous terrain that have runways that are used predominantly for
landing in one direction and takeoff in the opposite direction (“One way in” and
“opposite way out”), or

(i) Runways at which the planned landing weight is greater than the allowed takeoff
weight.

(2) The operator should provide the following guidance to the flight crew:
(1)  The flight path that provides the best ground track for obstacle clearance.

(1) The maximum weight(s) at which a safe missed approach or rejected landing can safely
be accomplished under various conditions of temperature, wind, and aircraft
configuration.

(iii) A “commit point” beyond which a safe rejected landing cannot be assured. This should
only be used where it is not otherwise possible to identify a safe go-around procedure.

19. ALTERNATE MEANS. The methods and guidelines presented in this AC are not the only acceptable
methods. An operator, who desires to use an alternate means, should submit an application to the
Certificate Holding District Office (CHDO). The application should describe the alternate assumptions,
methods, and criteria to be used along with any other supporting documentation. The CHDO will forward
the application through the FSDO (CMO/CMU) to the Director, Flight Standards Service, AFS-1, for
review and approval, if appropriate.

Nick Lacey
Director, Flight Standards Service
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() Report from the Airplane Performance Harmonization
Working Group

| ssue: M scel |l aneous Amendnents to the General and Applicability rules
sections

Rul e Sections: 88 121.171, 121.173, 135.361, and 135. 363/ JAR- OPS 1. 470,
1.475, 1.480, 1.485

1 - What is underlying safety issue to be addressed by the FAR/ JAR?

[ Expl ain the underlying safety rationale for the requirement. Wy
shoul d the requirement exist? What pronpted this rulemaking activity
(e.g., new technol ogy, service history, etc.)?]

These FAR paragraphs prescribe the applicability of and genera
requirenents relating to Subpart I, “ Airplane Performance Operating
Limtations,” of Parts 121 and 135. These paragraphs al so contain
definitions for the ternms, “effective length of the runway” and
“obstruction clearance plane,” which are used in several places in
Subpart 1.

Subpart | of Parts 121 and 135 contains the perfornance operating
l[imtations applicable to all airplanes operated under the terns of

t hose parts, 1ncluding reciprocating-engi ne-powered, turbo-propeller-
power ed, and ot her turbine-engi ne-powered airplanes. There are
different operating Iimtations that apply to each class of airplane,
and it is the purpose of 88 121.171, 121.173, 135.361, and 135.363 to
identify the limtations corresponding to each. Also, 88 121.173(d) and
135.363(f) require the use of the performance data in the Airplane

Fli ght Manual for determi ning conpliance with the performance operating
[imtations of Subpart |I for transport category airpl anes.

The rul emaki ng proposal contained in this working group report
originated froma task to harnoni ze the perfornance operating
[imtations of FAR Parts 121 and 135 with those of JAR-OPS 1

2 - Wat are the current FAR and JAR standards relative to this subject?
[ Reproduce the FAR and JAR rul es text as indicated bel ow ]

Current FAR text:

A. Part 121

§ 121.171Applicability.

(a) This subpart prescribes airplane performance operating limtations
for all certificate hol ders.

(b) For purposes of this part, effective length of the runway for
| andi ng nmeans the di stance fromthe point at which the obstruction
cl earance pl ane associated with the approach end of the runway
intersects the centerline of the runway to the far end thereof.

(c) For the purposes of this subpart, obstruction clearance plane neans

a plane sloping upward fromthe runway at a slope of 1:20 to the
hori zontal, and tangent to or clearing all obstructions within a
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speci fied area surrounding the runway as shown in a profile view of
that area. 1In the plan view, the centerline of the specified area
coincides with the centerline of the runway, beginning at the point
where the obstruction clearance plane intersects the centerline of
the runway and proceeding to a point at |east 1,500 feet fromthe
begi nning point. Thereafter the centerline coincides with the
takeof f path over the ground for the runway (in the case of
takeoffs) or with the instrunent approach counterpart (for

| andi ngs), or, where the applicable one of these paths has not been
established, it proceeds consistent with turns of at |east 4, 000
foot radius until a point is reached beyond which the obstruction

cl earance plane clears all obstructions. This area extends
|aterally 200 feet on each side of the centerline at the point where
the obstruction clearance plane intersects the runway and conti nues
at this width to the end of the runway; then it increases unifornly
to 500 feet on each side of the centerline at a point 1,500 feet
fromthe intersection of the obstruction clearance plane with the
runway; thereafter it extends laterally 500 feet on each side of the
centerline.

8§ 121. 173Cener al

(a) Except as provided in paragraph (c) of this section, each certificate
hol der operating a reciprocating-engi ne-powered airplane shall conply
with 88 121.175 through 121.187.

(b) Except as provided in paragraph (c) of this section, each certificate
hol der operating a turbine-engi ne-powered airplane shall conply with
t he applicable provisions of 8§ 121.189 through 121.197, except that
when it operates--

(1) A turbo-propell er-powered airplane type certificated after
August 29, 1959, but previously type certificated with the sanme nunber
of reciprocating engines, the certificate holder may conply with 88
121. 175 through 121.187; or

(2)Until December 20, 2010, a turbo-propeller-powered airplane
described in § 121.157(f), the certificate holder may conply with the
appl i cabl e perfornmance requirenents of appendix K of this part.

(c)Each certificate hol der operating a | arge nontransport category
airplane type certificated before January 1, 1965, shall conply with
88 121.199 through 121.205 and any determ nation of conpliance nust
be based only on approved performance data.

(d) The performance data in the Airplane Flight Manual applies in determining compliance with §§
121.175 through 121.197. Where conditions are different from those on which the performance data is
based, compliance is determined by interpolation or by computing the effects of changes in the specific
variables if the results of the interpolation or computations are substantially as accurate as the results of
direct tests.

(e) Except as provided in paragraph (c) of this section, no person nay
take of f a reciprocating-engi ne-powered airplane at a weight that is
nore than the all owabl e weight for the runway bei ng used (determ ned
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under the runway takeoff limtations of the transport category operating
rules of 14 CFR part 121, subpart 1) after taking into account the
tenperature operating correction factors in the applicable Airplane

Fl i ght Manual .

(f) The Administrator may authorize in the operations specifications
deviations fromthe requirenents in the subpart if special circunstances
make a literal observance of a requirenent unnecessary for safety.

(g) The ten-mle width specified in 8§ 121.179 through 121. 183 may be
reduced to five niles, for not nore than 20 niles, when operating VFR or
where navigation facilities furnish reliable and accurate identification
of high ground and obstructions |ocated outside of five mles, but
within ten nmiles, on each side of the intended track.

B. Part 135

§ 135.361Applicability.

(a) This subpart prescribes airplane performance operating limtations
for all certificate hol ders.

(b) For purposes of this part, effective length of the runway for
| andi ng nmeans the di stance fromthe point at which the obstruction
cl earance pl ane associated with the approach end of the runway
intersects the centerline of the runway to the far end thereof.

(c)For the purposes of this subpart, obstruction clearance plane neans
a plane sloping upward fromthe runway at a slope of 1:20 to the
hori zontal, and tangent to or clearing all obstructions within a
specified area surrounding the runway as shown in a profile view of that
area. In the plan view, the centerline of the specified area coincides
with the centerline of the runway, beginning at the point where the
obstruction clearance plane intersects the centerline of the runway and
proceeding to a point at least 1,500 feet fromthe begi nning point.
Thereafter the centerline coincides with the takeoff path over the
ground for the runway (in the case of takeoffs) or with the instrunent
approach counterpart (for |andings), or, where the applicable one of
t hese paths has not been established, it proceeds consistent with turns
of at least 4,000 foot radius until a point is reached beyond which the
obstruction clearance plane clears all obstructions. This area extends
laterally 200 feet on each side of the centerline at the point where the
obstruction clearance plane intersects the runway and continues at this
width to the end of the runway; then it increases uniformy to 500 feet
on each side of the centerline at a point 1,500 feet fromthe
i ntersection of the obstruction clearance plane with the runway;
thereafter it extends laterally 500 feet on each side of the centerline.

§ 135. 363Cener al
(a)Each certificate hol der operating a reciprocating engi ne powered

| arge transport category airplane shall conply with 88 135. 365 through
135. 377.
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(b)Each certificate hol der operating a turbine engine powered | arge
transport category airplane shall conply with the applicable provisions
of 88 135.379 through 135.387, except that when it operates a
turbopropel | er-powered |l arge transport category airplane certificated
after August 29, 1959, but previously type certificated with the sane
nunber of reciprocating engines, it may conply with 88 135. 365 t hrough
135. 377.

(c)Each certificate hol der operating a | arge nontransport category
airplane shall conply with 8§ 135.389 through 135.395 and any
determ nati on of conpliance nust be based only on approved perfornmance
data. For the purpose of this subpart, a |large nontransport category
airplane is an airplane that was type certificated before July 1, 1942.

(d)Each certificate holder operating a small transport category airplane
type shall conply with 8§ 135. 397.

(e)Each certificate holder operating a small nontransport category
airplane type shall conply with § 135.399.

(f) The perfornmance data in the Airplane Flight Manual applies in
determ ning conpliance with 8§ 135.365 t hrough 135.387. Were
conditions are different fromthose on which the perfornmance data is
based, conpliance is deternined by interpolation or by conputing the
ef fects of changes in the specific variables if the results of the
i nterpolation or conputations are substantially as accurate as the
results of direct tests.

(g)No person may take off a reciprocating engi ne powered | arge transport
category airplane at a weight that is nore than the allowabl e wei ght
for the runway being used (determ ned under the runway takeoff
limtations of the transport category operating rules of this
subpart) after taking into account the tenperature operating
correction factors in section 4a.749a-T or section 4b. 117 of the
Cvil Air Regulations in effect on January 31, 1965, and in the
applicabl e Airplane Flight Mnual

(h) The Admi nistrator may authorize in the operations specifications
deviations fromthe requirenments in the subpart if special
circunstances nmake a literal observance of a requirenent unnecessary
for safety.

(i)The ten-mle width specified in 8§ 135.369 through 135.373 may be
reduced to five mles, for not nore than 20 mles, when operating VFR
or where navigation facilities furnish reliable and accurate
identification of high ground and obstructions | ocated outside of
five mles, but within ten mles, on each side of the intended track

(j)Each certificate holder operating a comuter category airplane shal
conply with § 135.398.

Current JAR text:
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JAR-OPS 1.470 Applicability

(a) An operator shall ensure that nulti-engi ne aeropl anes powered by
turbopropel | er engines with a nmaxi mum approved passenger seating
configuration of nore than 9 or a maxi numtake-of f nass exceedi ng 5700
kg and all multi-engine turbojet powered aeropl anes are operated in
accordance with Subpart G (Performance C ass A).

(b) An operator shall ensure that propeller driven aeroplanes with a
maxi mum approved passenger seating configuration of 9 or less, and a
maxi mum t ake- of f mass of 5700 kg or |less are operated in accordance wth
Subpart H (Performance C ass B)

(c)An operator shall ensure that aeroplanes powered by reciprocating
engi nes with a maxi mum approved passenger seating configuration of nore
than 9 or a maxi numtake-off mass exceeding 5700 kg are operated in
accordance with Subpart | (Perfornance Cass Q)

(d)Where full conpliance with the requirenents of the appropriate
Subpart cannot be shown due to specific design characteristics (e.g.
supersoni ¢ aeropl anes or seapl anes), the operator shall apply approved
performance standards that ensure a | evel of safety equivalent to that
of the appropriate Subpart.

(e)Mul ti-engine aeropl anes powered by turbopropeller engines with a
maxi mum approved passenger seating configuration of nore than 9 and with
a maxi mum t ake-of f mass of 5700 kg or less may be permitted by the
Authority to operate under alternative operating limtations to those of
Performance C ass A which shall not be less restrictive than those of
the relevant requirenments of Subpart H

(f) The provisions of subparagraph (e) above will expire on 1 Apri
2000.

C. JAR-OPS 1.475 General

(a) An operator shall ensure that the mass of the aeropl ane:
(1)At the start of the takeoff;
or, in the event of in-flight replanning
(2)At the point fromwhich the revised operational flight plan applies,

is not greater than the mass at which the requirenents of the
appropriate Subpart can be conplied with for the flight to be
undertaken, allow ng for expected reductions in mass as the flight
proceeds, and for such fuel jettisoning as is provided for in the
particul ar requirenent.

(b) An operator shall ensure that the approved performance data
contained in the Aeroplane Flight Manual is used to deternine conpliance
with the requirenents of the appropriate Subpart, supplemented as
necessary with other data acceptable to the Authority as prescribed in
the rel evant Subpart. Wen applying the factors prescribed in the
appropriate Subpart, account nmay be taken of any operational factors
al ready incorporated in the Aeroplane Flight Manual performance data to
avoi d doubl e application of factors. (See AMC OPS 1.475(b) & I EM OPS
1.475(b)).

(c)When showi ng conmpliance with the requirenents of the appropriate
Subpart, due account shall be taken of aeropl ane configuration
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environnental conditions and the operation of systens which have an
adverse effect on performance.

(d)For performance purposes, a damp runway, other than a grass runway, may be considered to be dry.

JAR- OPS 1.480 Terni nol ogy

(a) Terms used in Subparts F, G H, | and J, and not defined in JAR 1
have t he foll owi ng neani ng:

(1) Accel erate-stop di stance available (ASDA). The length of the
take-of f run available plus the | ength of stopway, if such stopway
is declared avail able by the appropriate Authority and is capabl e
of bearing the nmass of the aeroplane under the prevailing
operating conditions.

(2)Contam nated runway. A runway is considered to be contam nated
when nore than 25% of the runway surface area (whether in isolated
areas or not) within the required length and wi dth being used is
covered by the foll ow ng:

(i)Surface water nmore than 3 mm (0.125 in) deep, or by
slush, or |oose snow, equivalent to nore than 3 nm (0.125 in) of
wat er ;

(ii)Snow which has been conpressed into a solid nass which
resists further conpression and wll hold together or break into
lunps if picked up (conpacted snow); or

(iii)lce, including wet ice.

(3)Danp runway. A runway i s considered danp when the surface is not
dry, but when the noisture on it does not give it a shiny
appear ance.

(4)Dry runway. A dry runway is one which is neither wet nor
contam nated, and includes those paved runways whi ch have been
specially prepared with grooves or porous pavenent and nai ntai ned
to retain ‘effectively dry’ braking action even when noisture is
present.

(5) Landi ng di stance available (LDA). The length of the runway which
is declared avail able by the appropriate Authority and is suitable
for the ground run of an aeropl ane | andi ng.

(6) Maxi mum approved passenger seating configuration. The maxi num
passenger seating capacity of an individual aeroplane, excluding
pilot seats or flight deck seats and cabin crew seats as
appl i cabl e, used by the operator, approved by the Authority and
specified in the Operati ons Manua

(7) Take-of f di stance available (TODA). The length of the take-off run
avai l abl e plus the length of the clearway available if such
clearway is declared available by the appropriate Authority.

(8) Take-of f mass. The take-off mass of the aeropl ane shall be taken
to be its mass, including everything and everyone carried at the
comencenent of the take-off run

(9) Take-of f run available (TORA). The Iength of runway which is
decl ared avail able by the appropriate Authority and suitable for
the ground run of an aeropl ane taking off.

(10) et runway. A runway is considered wet when the runway surface
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is covered with water, or equivalent, |less than specified in
subparagraph (a)(2) above or when there is sufficient noisture on
the runway surface to cause it to appear reflective, but wthout
significant areas of standing water.

(b)The terms ‘accelerate-stop distance’, ‘take-off distance’, ‘take-off run’, ‘net take-off flight path’, ‘one
engine inoperative en-route net flight path’ and ‘two engines inoperative en-route net flight path’ as
relating to the aeroplane have their meanings defined in the airworthiness requirements under which the
aeroplane was certificated, or as specified by the Authority if it finds that definition inadequate for showing
compliance with the performance operating limitations.

JAR-OPS 1.485 General

(a)An operator shall ensure that, for determining compliance with the requirements of this subpart, the
approved performance data in the Aeroplane Flight Manual is supplemented as necessary with other data
acceptable to the Authority if the approved performance data in the Aeroplane Flight Manual is insufficient
in respect of items such as:

(1)Accounting for reasonably expected adverse operating conditions such as take-off and landing
on contaminated runways; and

(2)Consideration of engine failure in all flight phases.

(b)An operator shall ensure that for the wet and contaminated runway case, performance data determined
in accordance with JAR 25X1591 or equivalent acceptable to the Authority is used. (See IEM OPS
1.485(b)).

2a — If no FAR or JAR standard exists, what means have been used to
ensure this safety issue is addressed? [Reproduce text fromissue
papers, special conditions, policy, certification action itens, etc.
t hat have been used relative to this issue]

N A

3 - What are the differences in the FAA and JAA standards or policy and
what do these differences result in? [Explain the differences in the
standards or policy, and what these differences result in relative to
(as applicable) design features/capability, safety margins, cost,
stringency, etc.]

There are no differences between the FAA and JAA standards relative to
the applicability of the performance operating linmtations for turbine
engi ne powered airplanes that are required to be operated under JAR-OPS
1 and FAR Part 121 or 135. The JAA applicability standards are
contained in the JAR paragraph on applicability, while the FAA
applicability standards are contained in the paragraph on genera
requirenents.

As part of the general requirements, the JAA standards specifically
state that the mass (weight) limts inposed by the performance

requi renents nust be conplied with at the start of the takeoff, or if
in-flight replanning is used, at the point fromwhich the revised flight
pl an applies. Although the FAA standards of Part 121 are the sane, this
issue Is addressed differently. The standards of Part 135 are different
in that the issue of flight replanning is not addressed. Each
performance operating limtation in both Parts 121 and 135 states, “No
person..may take off that airplane at a weight greater than..,” which is
considered to be equivalent to the JAR-OPS 1 requirenment that the
applicable weight linitation nmust be met at the start of the takeoff.
Section 121.631(c) specifies that, if the flight plan is amended, the
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appropriate subpart | perfornance linitations nust be net at the tine of
amendnent .

Both standards require the approved performance data contained in the

Ai rplane Flight Manual (AFM to be used to show conpliance with the
performance operating linmtations. However, JAR-OPS 1 recognizes that
the AFM may not contain all of the information needed to show conpliance
with some of the JAR-OPS 1 requirenents. In that case, data found
acceptable to the regulatory authority nmay be used to suppl enent the
AFM  The FAA standards do not address the issue of supplenentary data.

The JAA standards al so note that the operator nmay take account of any
operational factors required by the JAR-OPS 1 performance limtations
that are already incorporated in the AFMin order to avoid applying the
factors twice. Although the FAA standard is the sane, i.e., there is no
intent to require double application of the operating factors, neither
Part 121 nor Part 135 contain the statenent currently in JAR-OPS 1

JAR-OPS 1 requires “due account” to be taken of any configuration
environnental condition, or systemthat has an adverse effect on
performance. The FAA addresses these issues during the type
certification process by ensuring that the performance limtations in
the AFM contain such information. Since this information is included as
part of the airplane operating limtations, operators are obliged to use
it.

JAR-OPS 1.475(d) allows, for performance purposes, a danp runway (other
than a grass runway), to be considered dry. In general, the FAA does
not allow a danp runway to be considered equivalent to a dry runway for
performance purposes. This policy is stated in FAA Order 8400.10, “Air
Transportation Qperations |Inspector’s Handbook,” paragraph 921A: *“Any
runway which is not dry [or contami nated] is considered to be wet.

St andi ng water, puddles, or continuous rain are not necessary for a
runway to be considered wet. Runway braking friction can change when

there is a light drizzle. In sone cases, even dew or frost which
changes the color of a runway will result in a significant change in
runway friction..Sone new y-surfaced asphalt runway surfaces can be
extremely slippery when only slightly wet.” |In sonme cases, the FAA has

al | owed danmp, grooved runways at the destination airport to be
considered dry for the purposes of conmplying with the | andi ng
limtations of 88 121.195 and 135. 385.

JAR-OPS 1 contains definitions for nunerous terms that are used in the
performance requirenents, but are not defined in JAR-1. Qher than the
term“wet runway,” these terns are not used in the FAA standards, and
hence are not defined in FAR Parts 121 or 135. For terns that are
common to the type certification standards (e.g., JAR- 25 and FAR Part
25), both JAR-OPS 1 and FAR Parts 121 and 135 state that the applicable
definitions are those defined in the airworthiness requirenments under
whi ch the airplane was certificated. However, JAR OPS1 allows the
regul atory authority to specify an appropriate definition if it is
determ ned that the definition fromthe applicable airworthiness

requi renent is inadequate for showi ng conpliance with the performance
operating linitations.

The FAA standards contain definitions for the terns, “effective length
of the runway” and “obstruction clearance plane,” which are used in
various subpart | operating limtations associated with |anding

di stance. JAR-OPS 1 does not use these terns, and therefore definitions
are not provided in the JAR standard.

JAR-OPS 1 requires the operator to ensure that perfornance data used to
show compliance with the wet and contam nated runway performance
operating limtations is determned in accordance wth a JAR net hodol ogy
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specified in the rule, or its equivalent. Since the FAA standards do
not contain operating limtations for wet and contam nated runways, this
requirenent is not contained in FAR Parts 121 and 135.

The FAA standards allow the Administrator to authorize deviations from
the subpart | requirenents if special circunstances make a litera
observance of a requirenment unnecessary for safety. JAR-OPS 1 only

all ows tenporary exenptions to be granted when the regulatory authority
is satisfied that there is a need and the operator conplies wth any
suppl enentary condition the authority considers necessary in order to
ensure an acceptable level of safety. There are not thought to be any
deviations allowed by the FAA that result in any significant

har noni zati on i ssues.

4 - \What, if any, are the differences in the current neans of
conpliance? [Provide a brief explanation of any differences in the
current conpliance criteria or methodology (e.g., issue papers),
including any differences in either criteria, methodol ogy, or
application that result in a difference in stringency between the
st andards. ]

These rule sections set forth the applicability and general requirements
associ ated with the performance operating requirenments. There are no
speci fic neans of conpliance issues associated with them

5 — What is the proposed action? [Describe the new proposed

requi renent, or the proposed change to the existing requirement, as
applicable. 1|s the proposed action to introduce a new standard, or to
take sonme other action? Explain what action is being proposed (not the
regul atory text, but the underlying rationale) and why that direction
was chosen for each proposed action.]

The proposed action is to harnonize the sections of these requirenents
that have an effect on the working group’s task of harnonization of the
JAR-OPS 1 performance requirenents with those of FAR Parts 121 and 135.

For each proposed change fromthe existing standard, answer the
foll owi ng questi ons:

6 - What shoul d the harnoni zed standard be? [Insert the proposed text
of the harnoni zed standard here]

The proposed anended FAR Parts 121, 135, and JAR-OPS 1 standards are

shown bel ow. A description of each proposed change follows the proposed
regul atory text.

() FAR Part 121

§ 121.171Applicability.

(a) This subpart prescribes airplane performance operating linitations
for all certificate hol ders.

(b) Except as provided in paragraph (d) of this section, each
certificate hol der operating a reciprocating-engi ne-powered airplane
shall conply with 8§ 121.175 through 121.187.

(c) Except as provided in paragraph (d) of this section, each

certificate hol der operating a turbine-engi ne-powered airplane shal
conply with the applicable provisions of 8§ 121.189 through 121. 197,
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except that when it operates--

(1) A turbo-propell er-powered airplane type certificated after
August 29, 1959, but previously type certificated with the sane nunber
of reciprocating engines, the certificate holder may conply with 88
121.175 through 121.187; or

(2) Until Decenber 20, 2010, a turbo-propeller-powered airplane
described in § 121.157(f), the certificate holder may conmply with the
appl i cabl e performance requirenents of appendix K of this part.

(d)Each certificate hol der operating a | arge nontransport category
airplane type certificated before January 1, 1965, shall conply with 88§
121.199 through 121.205 and any determ nati on of conpliance nust be
based only on approved perfornmance data.

§ 121.173Cener al

(a) The performance data in the Airplane Flight Manual, supplemented as necessary with other data
acceptable to the Administrator, applies in determining compliance with §§ 121.175 through 121.197.
Where conditions are different from those on which the performance data is based, compliance is
determined by interpolation or by computing the effects of changes in the specific variables if the results of
the interpolation or computations are substantially as accurate as the results of direct tests.

(b) When applying the operational factors required by the applicable provisions of §§ 121.189 through
121.197, account may be taken of any operational factors already incorporated in the performance data to
avoid double application of factors.

(c) Except as provided in § 121.171(d), no person nay take off a
reci procati ng-engi ne-powered airplane at a weight that is nore than the
al | owabl e wei ght for the runway bei ng used (deterni ned under the runway
takeoff limtations of the transport category operating rules of 14 CFR
part 121, subpart 1) after taking into account the tenperature operating
correction factors in the applicable Airplane Flight Mnual

(d) The Administrator may authorize in the operations specifications
deviations fromthe requirenents in the subpart if special circunstances
make a literal observance of a requirenent unnecessary for safety.

(e)The ten-mle width specified in 8§ 121.179 through 121. 183 may be
reduced to five mles, for not nore than 20 nmles, when operating VFR or
where navigation facilities furnish reliable and accurate identification
of high ground and obstructions |ocated outside of five mles, but
within ten mles, on each side of the intended track

(f)For purposes of this part, effective length of the runway for
| andi ng nmeans the distance fromthe point at which the obstruction
cl earance pl ane associated with the approach end of the runway
intersects the centerline of the runway to the far end thereof.

(g) For the purposes of this subpart, obstruction cl earance plane neans
a plane sloping upward fromthe runway at a slope of 1:20 to the
hori zontal, and tangent to or clearing all obstructions within a
speci fied area surrounding the runway as shown in a profile view of that
area. In the plan view, the centerline of the specified area coincides



PERF HWG Report 4

with the centerline of the runway, beginning at the point where the
obstruction clearance plane intersects the centerline of the runway and
proceeding to a point at least 1,500 feet fromthe begi nning point.
Thereafter the centerline coincides with the takeoff path over the
ground for the runway (in the case of takeoffs) or with the instrunent
approach counterpart (for |andings), or, where the applicable one of

t hese paths has not been established, it proceeds consistent with turns
of at least 4,000 foot radius until a point is reached beyond which the
obstruction clearance plane clears all obstructions. This area extends
laterally 200 feet on each side of the centerline at the point where the
obstruction clearance plane intersects the runway and continues at this
width to the end of the runway; then it increases uniformy to 500 feet
on each side of the centerline at a point 1,500 feet fromthe

i ntersection of the obstruction clearance plane with the runway;
thereafter it extends laterally 500 feet on each side of the centerline.

(h) For the purposes of show ng conpliance with § 121.189(e)(3), runway
surface condition nmeans a dry, wet, or contaminated runway in accordance
with the follow ng definitions of those terns:

(1) Contami nated runway. A runway is considered to be contani nated
when nore than 25 percent of the runway surface area (whether in
i solated areas or not) within the required length and the wi dth being
used is covered by the foll ow ng:

(i) Standing water or slush nmore than 0.125 inches (3 nm)
deep;

(ii) Loose snow nore than 0.75 inches (20 nm deep; or
(iii)Conpacted snow or ice, including wet ice.
(2)Dry runway. A dry runway is one that is clear of contam nants

and visible moisture within the required length and the w dth being
used.

(3)Wet runway. A runway that is neither dry nor contanminated is
consi dered wet.

(i) For the purposes of showi ng conpliance with 8§ 121.189, 121. 195,
and 121.197, the followi ng definitions apply:

(1) Accel erate-stop distance available. The Iength of the takeoff
run avail able plus the length of the avail abl e stopway.

(2) Landi ng di stance available. The length of the runway that is
decl ared avail able for the ground run of an airplane |anding.

(3) Takeoff distance available. The length of the takeoff run
avai l abl e plus the length of the avail abl e cl earway.

(4) Takeoff run available. The length of the runway that is
decl ared avail able for the ground run of an airplane taking off.

() FAR Part 135

§ 135.361Applicability.
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(a) This subpart prescribes airplane performance operating linitations
for all certificate hol ders.

(b) Each certificate holder operating a reciprocating engi ne powered
| arge transport category airplane shall conply with 88 135. 365 through
135. 377.

(c)Each certificate hol der operating a turbine engi ne powered | arge
transport category airplane shall conply with the applicable provisions
of 88 135.379 through 135.387, except that when it operates a
t urbopropel | er-powered | arge transport category airplane certificated
after August 29, 1959, but previously type certificated with the sane
nunber of reciprocating engines, it may conply with 88 135. 365 through
135. 377.

(d)Each certificate hol der operating a | arge nontransport category
airpl ane shall conmply with 8§ 135.389 through 135.395 and any
determ nati on of conpliance nust be based only on approved perfornmance
data. For the purpose of this subpart, a |large nontransport category
airplane is an airplane that was type certificated before July 1, 1942.

(e)Each certificate hol der operating a snmall transport category
ai rplane type shall conply with § 135. 397.

(f)Each certificate hol der operating a small nontransport category
ai rplane type shall conply with § 135.399.

(g)Each certificate hol der operating a comruter category airplane
shall conmply with § 135. 398.

§ 135. 363Cener al

(a) The performance data in the Airplane Flight Manual, suppl enented as
necessary with other data acceptable to the Administrator, applies in
determi ning conpliance with 8§ 135.365 through 135.387. Were
conditions are different fromthose on which the perfornmance data is
based, conpliance is deternined by interpolation or by conputing the
ef fects of changes in the specific variables if the results of the
i nterpolation or conputations are substantially as accurate as the
results of direct tests.

(b) When applying the operational factors required by the applicable provisions of §§ 135.379 through
135.387, account may be taken of any operational factors already incorporated in the performance data to
avoid double application of factors.

(c)No person may take off a reciprocating-engi ne-powered | arge
transport category airplane at a weight that is nore than the all owabl e
wei ght for the runway being used (determ ned under the runway takeoff
l[imtations of the transport category operating rules of this subpart)
after taking into account the tenperature operating correction factors
in section 4a.749a-T or section 4b.117 of the Civil Air Regulations in
ef fect on January 31, 1965, and in the applicable Airplane Flight
Manual .



PERF HWG Report 4

(d) The Administrator may authorize in the operations specifications
deviations fromthe requirenents in the subpart if special circunstances
make a literal observance of a requirenent unnecessary for safety.

(e)The ten-mle width specified in 8§ 135.369 through 135.373 may be
reduced to five mles, for not nore than 20 mles, when operating VFR or
where navigation facilities furnish reliable and accurate identification
of high ground and obstructions |ocated outside of five mles, but
within ten mles, on each side of the intended track.

(f)For purposes of this part, effective length of the runway for
| andi ng nmeans the di stance fromthe point at which the obstruction
cl earance pl ane associated with the approach end of the runway
intersects the centerline of the runway to the far end thereof.

(g) For the purposes of this subpart, obstruction cl earance plane neans
a plane sloping upward fromthe runway at a slope of 1:20 to the
hori zontal, and tangent to or clearing all obstructions within a
specified area surrounding the runway as shown in a profile view of that
area. In the plan view, the centerline of the specified area coincides
with the centerline of the runway, beginning at the point where the
obstruction clearance plane intersects the centerline of the runway and
proceeding to a point at least 1,500 feet fromthe begi nning point.
Thereafter the centerline coincides with the takeoff path over the
ground for the runway (in the case of takeoffs) or with the instrunent
approach counterpart (for |andings), or, where the applicable one of
t hese paths has not been established, it proceeds consistent with turns
of at least 4,000 foot radius until a point is reached beyond which the
obstruction clearance plane clears all obstructions. This area extends
laterally 200 feet on each side of the centerline at the point where the
obstruction clearance plane intersects the runway and continues at this
width to the end of the runway; then it increases uniformy to 500 feet
on each side of the centerline at a point 1,500 feet fromthe
i ntersection of the obstruction clearance plane with the runway;
thereafter it extends laterally 500 feet on each side of the centerline.

(h) For the purposes of show ng conpliance with § 135.379(e)(3), runway
surface condition nmeans a dry, wet, or contaminated runway in accordance
with the follow ng definitions of those terns:

(1) Contami nated runway. A runway i s considered to be contam nated
when nore than 25 percent of the runway surface area (whether in
i solated areas or not) within the required length and the wi dth being
used is covered by the foll ow ng:

(i) Standing water or slush nmore than 0.125 inches (3 nm)
deep;

(ii) Loose snow nore than 0.75 inches (20 nm deep; or
(iii)Conpacted snow or ice, including wet ice.
(2)Dry runway. A dry runway is one that is clear of contam nants and

visible noisture within the required I ength and the w dth being
used.
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(3)Wet runway. A runway that is neither dry nor contam nated is
consi dered wet.

(i)For the purposes of show ng conpliance with 88 135.379, 135.385, and
135.387, the follow ng definitions apply:

(1) Accel erate-stop distance available. The length of the takeoff run
avai l abl e plus the length of the avail abl e stopway.

(2) Landi ng di stance available. The Iength of the runway that is
decl ared avail able for the ground run of an airplane | anding.

(3) Takeoff distance available. The length of the takeoff run
avai l abl e plus the length of the avail abl e cl earway.

(4) Takeoff run available. The Iength of the runway that is declared
avail abl e for the ground run of an airplane taking off.

JAR- OPS 1
JAR-OPS 1.470 Applicability

(a) An operator shall ensure that nulti-engine aeropl anes powered by
tur bopropel |l er engines with a maxi num approved passenger seating
configuration of nore than 9 or a maxi numtake-of f nass exceedi ng 5700
kg and all nulti-engine turbojet powered aeroplanes are operated in
accordance with Subpart G (Perfornance O ass A).

(b) An operator shall ensure that propeller driven aeroplanes with a
maxi mum appr oved passenger seating configuration of 9 or less, and a
maxi mum t ake- of f mass of 5700 kg or |ess are operated in accordance with
Subpart H (Performance C ass B)

(c)An operator shall ensure that aeroplanes powered by reciprocating
engi nes with a naxi mum approved passenger seating configuration of nore
than 9 or a maxi mnum take-off nass exceeding 5700 kg are operated in
accordance with Subpart | (Performance O ass Q)

(d)yWhere full conpliance with the requirenents of the appropriate
Subpart cannot be shown due to specific design characteristics (e.g.
supersoni ¢ aeropl anes or seapl anes), the operator shall apply approved
performance standards that ensure a | evel of safety equivalent to that
of the appropriate Subpart.

(e)Mul ti-engi ne aeropl anes powered by turbopropeller engines with a
maxi mum appr oved passenger seating configuration of nore than 9 and with
a maxi mumtake-off mass of 5700 kg or less may be permitted by the
Authority to operate under alternative operating linitations to those of
Performance C ass A which shall not be less restrictive than those of
the rel evant requirenents of Subpart H

(f) The provisions of subparagraph (e) above will expire on 1 Apri
2000.

A. JAR-OPS 1.475 General

(a) An operator shall ensure that the nmass of the aeropl ane:

(1)At the start of the takeoff;
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or, in the event of in-flight replanning
(2)At the point fromwhich the revised operational flight plan applies,

is not greater than the nmass at which the requirenents of the
appropriate Subpart can be conplied with for the flight to be
undertaken, allow ng for expected reductions in mass as the flight
proceeds, and for such fuel jettisoning as is provided for in the
particul ar requirenent.

(b) An operator shall ensure that the approved performance data
contained in the Aeroplane Flight Manual is used to determ ne conpliance
with the requirenents of the appropriate Subpart, supplenented as
necessary with other data acceptable to the Authority as prescribed in
the rel evant Subpart. Wen applying the factors prescribed in the
appropriate Subpart, account nmay be taken of any operational factors
al ready incorporated in the Aeroplane Flight Manual performance data to
avoi d doubl e application of factors. (See AMC OPS 1.475(b) & I EM OPS
1.475(b)).

(c)Wien showi ng conpliance with the requirenents of the appropriate
Subpart, due account shall be taken of aeroplane configuration
environnent al conditions and the operation of systens which have an
adverse effect on performance.

JAR- OPS 1.480 Terni nol ogy

(a) Terms used in Subparts F, G H, | and J, and not defined in JAR- 1,
have t he foll owi ng neani ng:

(1) Accel erate-stop di stance available (ASDA). The length of the
take-of f run available plus the I ength of stopway, if such stopway is
decl ared avail able by the appropriate Authority.

(2) Grooved or Porous Friction Course Wet Runway. A paved runway
that has been prepared with lateral grooving or a porous friction
course (PFC) surface to inprove braking characteristics when wet.

(3) Landi ng di stance available (LDA). The length of the runway
which is declared available for the ground run of an aeropl ane | andi ng
by the appropriate Authority.

(4) Maxi mum approved passenger seating configuration. The maxi num
passenger seating capacity of an individual aeroplane, excluding pilot
seats or flight deck seats and cabin crew seats as applicable, used by
the operator, approved by the Authority and specified in the
Oper ati ons Manual

(5) Runway surface condition. The runway surface condition neans
the state of the surface of the runway: either dry, wet, or
cont am nat ed

(i)Contam nated runway. A runway is considered to be
cont am nat ed when nore than 25% of the runway surface area

(whether in isolated areas or not) within the required | ength and

the width being used is covered by the follow ng:

(A) Standi ng water or slush nmore than 3 mm (0.125 in)
deep;

(B) Loose snow nore than 20 mm (0.75 in) deep; or

(C) Conpacted snow or ice, including wet ice.
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(ii) Dry runway. A dry runway is one that is clear of contami nants and
visible noisture within the required I ength and the wi dth bei ng used.

(iii) Wt runway. A runway that is neither dry nor contamnated is
consi dered wet.

(6) Take-of f di stance available (TODA). The length of the take-off
run avail able plus the length of the clearway, if such clearway is
decl ared avail able by the appropriate Authority.

(7) Take-of f mass. The take-off mass of the aeroplane shall be
taken to be its mass, including everything and everyone carried at the
comencenent of the take-off run.

(8) Take-of f run available (TORA). The Iength of runway which is
decl ared available for the ground run of an aeroplane taking off by
the appropriate Authority.

(b)The terms ‘accelerate-stop distance’, ‘take-off distance’, ‘take-off run’, ‘net take-off flight path’, ‘one
engine inoperative en-route net flight path’ and ‘two engines inoperative en-route net flight path’ as
relating to the aeroplane have their meanings defined in the airworthiness requirements under which the
aeroplane was certificated, or as specified by the Authority if it finds that definition unsuitable for showing
compliance with the performance operating limitations.

JAR-OPS 1.485 General

(a)An operator shall ensure that, for determining compliance with the requirements of this subpart, the
approved performance data in the Aeroplane Flight Manual is supplemented as necessary with other data
acceptable to the Authority in respect of items such as:

(1)Accounting for reasonably expected adverse operating conditions such as take-off and landing
on contaminated runways; and

(2)Consideration of engine failure in all flight phases.

(b)For the wet and contaminated runway case, performance data determined in accordance with JAR
25X1591, or other data ensuring a similar level of safety acceptable to the Authority must be used. (See
IEM OPS 1.485(b)).

Summary of Proposed Changes:

(1) Re-format §§ 121 and 135 for editorial consistency. Certain of the paragraphs provided as
“general” requirements in §§ 121.173 and 135.363 are applicability criteria rather than general
requirements. To be consistent with the section titles, §§ 121.173(a) through (c) and 135.363(a) through
(e) would be redesignated as 121.171(b) through (d) and 135.361(b) through (f), respectively. Section
135.363(j) would be redesignated 135.361(g). The existing §§ 121.171(b) and (c) and 135.361(b) and (c),
which are general requirements, would be redesignated as §§ 121.173(f) and (g) and 135.363(f) and (g),
respectively. The existing § 121.173(d) would be redesignated as § 121.173(a), and §§ 121.173(e) through
(g) would be redesignated as §§ 121.173(c) through (e). The existing § 135.363(f) would be redesignated
as § 135.363(a), and §§ 135.363(g) through (i) would be redesignated as §§ 135.363(c) through (e). All
cross-references contained in these paragraphs would be revised accordingly. These changes are editorial
only and do not change the stringency or intent of the requirements.

(2) Amend §§ 121.173(a) and 135.363(a) to allow the use of supplementary data
acceptable to the Administrator in addition to Airplane Flight Manual (AFM) data to be
used in showing compliance to the performance requirements of §§ 121.175 through
121.197 and 135.365 through 135.387, respectively. There are a few cases currently
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where information needed to show compliance with the referenced performance
requirements is not furnished in the AFM. For example, fuel and oil consumption data
are needed to show compliance with §§121.191(a), 121.193(a)(2), 121.193(b)(2),
121.193(c)(2), 121.195(a), 121.195(b), and 121.197. The distance the airplane can travel
in 90 minutes with all engines operating at cruising power is needed to show compliance
with §§ 121.193(a)(1), 121.193(b)(1), and 121.193(c)(1). For both of these cases, this
information is not provided in the AFM, but is provided by the airplane manufacturer in
other documentation. Therefore, although the ability to do so is not clearly stated in the
requirements, the FAA already accepts certain supplementary data to show compliance
with the Parts 121/135 performance requirements.

For most of the new performance requirements being proposed by the Performance
Harmonization Working Group (e.g., runway alignment distance, retroactive application
of wet runway requirements, contaminated runway requirements), airplane performance
data not currently furnished in AFM’s will be needed in order to show compliance.
While the working group recommends that the subject of AFM data requirements be
further investigated by a working group tasked with such Part 25 issues, the working
group recommends proceeding with this rulemaking without waiting for that task to be
completed. Until that task is completed, operators should be able to show compliance
using supplementary data acceptable to the regulatory authority.

The ability to use supplementary data should not be construed as allowing the use of
such data in lieu of AFM data. If AFM data exists that is applicable and suitable for use
in showing compliance, then it must be used (although it can be reformatted in
accordance with § 121.141(b). Supplementary data is defined as data not currently
furnished in AFM’s that is needed to show compliance with the operating rules. It
typically refers to the set of data used to show compliance with the applicable
requirements, but also encompasses the processes and methods used to produce it.

This proposed requirement does not increase or reduce the requirements regarding
information that must be furnished in the AFM. Information that was formerly required
to be in the AFM must still be provided in the AFM, including appendices or
supplements that may be added at a later date.

Supplementary data includes data provided by the airplane manufacturer, developed
by the operator, developed by a third party, or any other source acceptable to the
Administrator. The primary difference between AFM data and supplementary data is the
process for its approval (for AFM data) or acceptance (for supplementary data). AFM
data undergoes a formal approval process involving the cognizant FAA Aircraft
Certification Office (ACO), including signature authority delegated to the Manager of the
Flight Test Branch of that office. Supplementary data can be reviewed and accepted by
the operator’s assigned FAA Principle Operations Inspector. The inspector can use
whatever resources needed to review the data for acceptability, including requesting
assistance from the ACO. Acceptance of the data may be accomplished through various
means, including by letter, verbally, or by taking no action, which indicates there is no
FAA objection to use of the data.
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Further guidance regarding the use and acceptance of supplementary data will be
provided in a proposed Advisory Circular. This guidance will include examples of the
types of supplementary data the working group expects to be needed to comply with the
proposed new requirements and criteria for acceptance of those data. In general, since
the proposed new requirements result from harmonization with JAR-OPS 1,
supplementary data used to show compliance with JAR-OPS 1 would be accepted for
showing compliance with the proposed new requirements.

(3) Add a new requirement, § 121.173(b)/§ 135.363(b), to clarify that factors required
by the operating requirements do not need to be applied if they are already included in
the applicable AFM data. This proposal is a clarifying amendment to harmonize with a
similar requirement provided in JAR-OPS 1. It is in accordance with standard practice
and has no safety impact. However, this proposed clarification would be beneficial in
that depending on the certification basis of the airplane, factors proposed to be required
by the operating rules may or may not already be included in the AFM data. For
example, part 25 requires factors to be applied to headwinds and tailwinds in the AFM
takeoff data. Part 23 does not require these factors to be applied. Proposed new
§§ 121.189(e)(5) and 135.379(e)(5) would require any airplane operated under those
sections to use factored headwinds and tailwinds for determining takeoff performance.
Since the factors are already required by part 25, an operator of a part 25 airplane need
not apply additional factors.

(4) Add.,asanew § 121.173(h)/§ 135.363(h), definitions for runway surface
condition. Definitions of dry, wet, and contaminated runways would be added to be used
with the proposed new requirement to take into account the runway surface condition
(dry, wet, or contaminated) in §§ 121.189(e)(3) and 135.379(¢)(3). A contaminated
runway would be defined as one that has more than 25 percent of its surface area within
the required length and the width being used covered by standing water or slush more
than 0.125 inches deep, loose snow more than 0.75 inches deep, or compacted snow or
ice, included wet ice of any depth. A dry runway would be defined as a runway that is
clear of contaminants and visible moisture. A runway that is not clear of contaminants or
visible moisture, but with less than the amounts of standing water, slush, snow, or ice that
would require the runway to be considered contaminated would be considered wet for the
purposes of this subpart.

The reference to the “required length and the width being used” is intended to restrict the
determination of whether a runway is wet or contaminated to the takeoff run and
accelerate stop distances and widths required to comply with the takeoff limitations. It is
recognized that there are no specific FAA or JAA airplane airworthiness or operating
standards pertaining to minimum runway width that must be available for an airplane
taking off. The airworthiness standards provide for a maximum 30 foot deviation from
the runway centerline after a sudden engine failure during takeoff when establishing the
minimum control speed on the ground (Vmcg). Other factors, such as airplane size,
crosswinds, and runway conditions also come into play in determining the minimum safe
runway width. The 30 foot deviation allowed in determining Vycg added to the offset of
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the landing gear/tires from the runway centerline, including an allowance for an initial
misalignment, constitutes a standard for a minimum safe runway width that has been
used in special conditions associated with approval for airplane operations on narrow
runways. Such an approach may also be applicable to determining “the runway width
being used” as referenced in §§ 121.173(h) and 135.363(h).

Runway area beyond that which is required to show compliance with the takeoff
limitations need not be considered in making this determination. Draft FAA Advisory
Circular (AC) 91-6B (unreleased) advises that when the contaminant is located in the
high speed portion of the takeoff roll, the runway should be considered contaminated,
regardless of whether it amounts to 25 percent of the runway surface being used.
Although this revision to AC 91-6A was never released, this guidance remains good
advice and should be contained in any advisory material developed in connection with
the contaminated runway takeoff limitations recommended by working group reports 4
and 5.

The dry runway definition is not intended to address contaminants other than snow,
slush, water, or ice, such as rubber deposits. That is, the presence of other contaminants,
such as rubber deposits, would not require an otherwise dry runway to be considered wet
for the purposes showing compliance with the requirements of subpart I. Also, it is not
intended to require runways with small isolated damp patches or water puddles in non-
critical areas to be considered wet.

(5) Add.,asnew §§ 121.173(i) and § 135.363(i), definitions for the terms, “accelerate-
stop distance available,” “landing distance available,” “takeoff distance available,” and
“takeoff run available.” These terms would be used in proposed amendments to the
takeoff and landing limitations associated with runway length considerations in
§§ 121.189, 121.195, and 121.197, and 135.379, 135.385, and 135.387. The definitions
for these terms would in each case prescribe the length of the runway that can be used to
show compliance with the applicable takeoff or landing limitation. The limitations would
relate the runway length available for showing compliance with the particular limitation
to the distance needed under the particular conditions, as provided in the Airplane Flight
Manual.

The introduction and use of these terms would harmonize the FAR and JAR standards.
There would be no change to the stringency or intent of the standards, so there would not
be any effect on the level of safety.

(6) Remove JAR 1.475(d). JAR 1.475(d), which allows a damp runway (but not a grass runway) to
be treated as dry for performance purposes, would be removed. This change would harmonise with the
FAA practice of not permitting a damp runway to be considered equivalent to a dry runway for
performance purposes. Research conducted by the FAA and the National Aeronautics and Space
Administration shows that a damp runway does not provide an equivalent braking surface as a dry runway.

Research results comparing braking coefficients on dry, wet, and damp surfaces are provided in
the FAA Final Report for Project 308-3X (Amendment No. 1), “Vehicular Measurements of
Effective Runway Friction,” published in May 1962, NASA Technical Note D-8332, “Behavior
of Aircraft Antiskid Braking Systems on Dry and Wet Runway Surfaces,” published in
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December 1976, and NASA Technical Paper 2917, “Evaluation of Two Transport Aircraft and
Several Ground Test Vehicle Friction Measurements Obtained for Various Runway Surface
Types and Condition,” published in February 1990.

The conclusion provided in the FAA Report for Project 308-3X typifies the results shown by the
data in the other reports: “The absolute values of friction coefficient between the low reflective
surface (damp) and high reflective surface (wet), where there were no large areas of measurable
standing water, were approximately the same.” This conclusion is echoed in Engineering
Sciences Data Unit Item Number 25, paragraph 5.2.2, which states, “In damp conditions, with
the exception of surfaces such as I in Figure 7 [which is a surface with an open macro-texture
and harsh micro-texture, such as a grooved or porous friction course surface], the coefficient of
friction is noticeably reduced from the dry surface value, the effect becoming most marked on
surfaces such as IV in Figure 7 [which is a closed macro-texture, smooth micro-texture surface].

(7) Amend JAR 1.480(a) to use the definitions for runway surface conditions proposed for FAR
121.173(h) and 135.363(h) and add a definition for a grooved or porous friction course wet runway. The
existing definitions of dry, wet, and contaminated runway definitions would be replaced by the definitions
proposed for §§ 121.173(h) and 135.363(h) as discussed above. This would harmonise the FAR and JAR
definitions for these types of runway surface conditions, which is necessary to ensure a harmonised
application of the wet and contaminated runway standards proposed in working group report 2 and either
of reports 4 or 5.

This change would also remove the JAR-OPS 1 provision to allow specially prepared grooved or
porous runways from being considered dry even when moisture is present. Aeroplane
performance on grooved and porous friction course runways is specifically addressed in the
airworthiness standards of JAR-25. Instead of implying an aeroplane performance capability,
which is better addressed through JAR-25, the proposed standard would add a definition for a
grooved or porous friction course wet runway. This definition would state that a grooved or
porous friction course wet runway is a runway that has been prepared with lateral grooving or a
porous friction course (PFC) surface to improve braking characteristics when wet.

JAR-OPS 1.480(a) would be reformatted as necessary to include the changes proposed above. In
addition, minor editorial changes would be made to the definitions of accelerate-stop distance
available, landing distance available, takeoff distance available, and takeoff run available in that
the distances declared available by the appropriate Authority are always assumed to be suitable
for the intended use.

(8)  Replace the word “inadequate” in JAR OPS 1.480(b) with the word “unsuitable.” JAR OPS
1.480(b) currently requires that the meanings of certain terms used in the type certification of the aeroplane
be used in the same manner when showing compliance with the JAR OPS 1 performance operating
limitations, unless that definition is found to be inadequate. The proposed change recognises that a
definition used in type certification may be adequate for use in showing compliance with JAR OPS 1, but it
might not be suitable.

(9) Amend JAR OPS 1.485(a) to remove the words, “...if the approved performance Data in the
Aeroplane Flight Manual is insufficient.” These words, which are intended to indicate when
supplementary data are to be used, are unnecessary. The current wording, “supplemented as necessary”
already conveys the need to supplement data when AFM data are insufficient to show compliance with the
JAR OPS 1 performance operating limitations.

(10) Amend JAR OPS 1.485(b) to revise the requirement for the operator to ensure that the
performance data for wet and contaminated runways was determined in accordance with JAR 25 X 1591,
or an acceptable equivalent method. These data are normally developed by the aeroplane manufacturer,
and the operator typically does not have the means to independently ensure that a method acceptable to the
Authority was used. JAR OPS 1.4859(b) would be revised to state that for the wet and contaminated




PERF HWG Report 4

runway case, performance data determined in accordance with JAR 25X1591, or other data ensuring a
similar level of safety acceptable to the Authority must be used.

7 - How does this proposed standard address the underlying safety issue
(identified under #1)? [Explain how the proposed standard ensures that
the underlying safety issue is taken care of.]

The proposed standard continues to address the underlying safety issue
in the same manner. The changes reflected in the proposed standard are
consistent with the changes proposed by the Airplane Perfornance

Har moni zati on Working Group for the performance operating linitations.

8 - Relative to the current FAR, does the proposed standard increase,
decrease, or nmmintain the sane | evel of safety? Explain. [Explain how
each el ement of the proposed change to the standards affects the I|evel
of safety relative to the current FAR It is possible that sone
portions of the proposal may reduce the | evel of safety even though the
proposal as a whole nmay increase the | evel of safety.]

The proposed standard maintains the sane | evel of safety relative to the
current FAR The reformatting for editorial consistency would have no

i mpact on the actual requirenents, and therefore would not affect

safety. The proposal to allow the use of data supplenentary to the

Ai rplane Flight Manual only applies to cases where such suppl ementary
data are already used, or for show ng conpliance with additiona

requi renents being proposed el sewhere. The proposal to clarify that
factors required by the operating requirenments do not need to be applied
if they are already included in the applicable AFM data codifies

exi sting practice and has no safety inpact. The proposed definitions of
dry, wet, and contam nated runways do not, in thenselves affect the

| evel of safety. The additional requirenments for which these
definitions would apply are proposed el sewhere.

9 - Relative to current industry practice, does the proposed standard

i ncrease, decrease, or naintain the sane |evel of safety? Explain
[Since industry practice may be different than what is required by the
FAR (e.g., general industry practice may be nore restrictive), explain
how each el enent of the proposed change to the standards affects the

| evel of safety relative to current industry practice. Explain whether
current industry practice is in conpliance with the proposed standard.]

The proposed standard naintains the sane | evel of safety relative to
current industry practice for the same reasons noted in the response to
item 8.

10 - What other options have been considered and why were they not
sel ected? [Explain what other options were considered, and why they
were not selected (e.g., cost/benefit, unacceptable decrease in the
| evel of safety, lack of consensus, etc.) Include the pros and cons
associ ated with each alternative.]

The alternatives would be to harnpni ze on the current FAR standard or
retain the current non-harnoni zed standards. The proposal updates,
clarifies, and harnoni zes the FAR with the JAR

11 - Who woul d be affected by the proposed change? [ldentify the
parties that would be materially affected by the rule change — airpl ane
manuf acturers, airplane operators, etc.]

Operators, manufacturers, and other parties who engage in the

devel opnent of operational perfornance data for transport category

ai rplanes could be affected by the proposed change. For the additiona
requi renents proposed el sewhere, the potential for use of data

suppl enentary to the Airplane Flight Manual could reduce the burden
associ ated with produci ng and using such data. Airplane Flight Manua
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data typically costs nore to produce and use because it nust be
specifically approved as part of the type certification process, and
usual 'y must neet specific formatting gui delines.

12 - To ensure harnoni zati on, what current advisory material (e.g., ACJ,
AMJ, AC, policy letters) needs to be included in the rule text or
preanbl e? |[Does any existing advisory material include substantive
requi renents that should be contained in the regulation? This may occur
because the regulation itself is vague, or if the advisory material is
interpreted as providing the only acceptabl e nmeans of conpliance.]

None.

13 - Is existing FAA advisory material adequate? If not, what advisory material
should be adopted? [Indicate whether the existing advisory material (if any) is
adequate. If the current advisory material is not adequate, indicate whether the existing
material should be revised, or new material provided. Also, either insert the text of the
proposed advisory material here, or summarize the information it will contain, and
indicate what form it will be in (e.g., Advisory Circular, policy, Order, etc.)]

Further guidance regarding the use and acceptance of supplementary data
would be provided in a proposed Advisory Circular. This guidance would include
examples of the types of supplementary data the working group expects to be
needed to comply with the proposed new requirements and criteria for
acceptance of those data. In general, since the proposed new requirements
result from harmonization with JAR-OPS 1, supplementary data used to show
compliance with JAR-OPS 1 would be accepted for showing compliance with
the proposed new requirements.

14 - How does the proposed standard conpare to the current | CAO
standard? [Indicate whether the proposed standard conplies with or does
not conply with the applicable | CAO standards (if any)]

| CAO Annex 6- Part 1, 5.2.5 states, “A flight shall not be commenced
unl ess the performance information provided in the flight manual

i ndi cates that the standards of 5.2.6 to 5.2.11 can be conplied with for
the flight to be undertaken.” Paragraph 5.2.6 requires that the
condition of the runway (i.e., the presence of water, slush, or ice) be
taken into account in determ ning the naxi mumtakeoff weight for the
flight.

The proposed standard woul d represent a difference fromthe | CAO
standards in that it would allow data supplenentary to the Airplane

Fl i ght Manual to be used to show conpliance with certain operating
[imtations, including those associated with the nmaxi mnumtakeoff weight
on a contam nated runway. The current standards are also different from
the |1 CAO standards in that the FAR does not currently have specific

requi renents for operators to take into account the effect of

cont am nat ed runways.

15 - Does the proposed standard affect other HWEs? [Indicate whether
t he proposed standard should be reviewed by other harnonizati on worKking
groups and why]

No.
16 - What is the cost inpact of conplying with the proposed standard?

[Pl ease provide information that will assist in estinmating the change in
cost (either positive or negative) of the proposed rule. For exanple,
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if new tests or designs are required, what is known with respect to the
testing or engineering costs? |f new equipnment is required, what can be
reported relative to purchase, installation, and mai ntenance costs? In
contrast, if the proposed rule relieves industry of testing or other
costs, please provide any known estimate of costs.]

There are no cost inpacts associated with this proposal by itself. The
cost inpacts associated with the additional requirenents being proposed
el sewhere are dealt with in the applicable working group reports.

17 - If advisory or interpretive material is to be submitted, document the advisory
or interpretive guidelines. If disagreement exists, document the disagreement.

project-plea

18 - Does the HWG wish to answer any supplementary questions specific to this
project? [If the HWG can think of customized questions or concerns relevant to this
project, please present the questions and the HWG answers and comments here.

No.

19 - Does the HWG want to review the draft NPRM prior to publication in the
Federal Register?

Yes.
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Report fromthe Airplane Perfornmance Harnonizati on Wrking G oup

(IV.) Issue: Accounting for the effect of wet runways on takeoff
performance

Rul e Section: FAR 121.189, 135.379/JAR-OPS 1.485, 1.490

1 - What is underlying safety issue to be addressed by the FAR JAR?

[ Explain the underlying safety rationale for the requirement. Wy
shoul d the requirement exist? What pronpted this rulemaking activity
(e.g., new technol ogy, service history, etc.)?]

It is fundanental to operational safety that the pilot should be able to
either safely conplete a takeoff or bring the airplane to a conplete
stop within the remai ning distance avail able for stopping the airplane,
even if power is lost fromthe nost critical engine just before the

ai rpl ane reaches a defined go/no-go point. This principle has forned
the basis of the takeoff performance standards required for the type
certification and operation of turbine engine powered transport category
airplanes since Special Cvil Ar Regulation No. SR 422, effective
August 27, 1957. As of March 20, 1997, the application of this

princi ple was extended by the “comruter rule” to al so cover schedul ed
passenger-carryi ng operati ons conducted in airplanes that have a
passenger seat configuration of 10 to 30 passengers and turbojet

ai rpl anes regardl ess of seating configuration

The defined go/no-go point during the takeoff is provided to the pilot
as a speed called V. Up to the V, speed, the pilot should be able to
reject a takeoff and stop within the renaining stopping distance. On a
wet runway, the reduced friction degrades an airplane’ s stopping
capability, increasing the distance needed to stop the airplane. |If
this reduction in stopping capability is not taken into account when
determ ni ng the maxi mum takeoff wei ght and associ ated V, speed, the
airplane may not be able to stop within the avail abl e stopping distance
if the takeoff is rejected fromnear the V, speed.

On a smooth runway surface, the distance needed to stop an airplane when
the runway is wet may be characterized as approximately tw ce the

di stance that is needed when the runway is dry. (This characterization
is intended only as a rough approximation to provide a sense of the
magni t ude of the effect. The increase in stopping distance can vary
consi derably, depending on the texture of the runway surface, the

ef fecti veness of the airplane’ s anti-skid braking system the anmount of
wat er on the runway, the speed of the airplane, the tire tread depth,
etc.)

2 - \Wat are the current FAR and JAR standards relative to this subject?
[ Reproduce the FAR and JAR rul es text as indicated bel ow ]

Current FAR text:
A.
B. Part 121

FAR 121.189 Airplanes: Turbine engi ne powered: Takeoff l[imitations.

(c) No person operating a turbine engine powered airplane certificated
after August 29, 1959 (SR422B), may take off that airplane at a
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wei ght greater than that listed in the Airplane Flight Mnual at
whi ch conpliance with the foll owi ng may be shown:

(1) The accel erate-stop distance nust not exceed the length of the
runway plus the Iength of any stopway.

(2) The takeoff distance nust not exceed the |ength of the runway
plus the length of any cl earway except that the |length of any cl earway
i ncl uded must not be greater than one-half the I ength of the runway.

(3) The takeoff run nmust not be greater than the length of the
runway.

(e)In determining maximum weights, minimum distances, and flight paths under paragraphs (a)
through (d) of this section, correction must be made for the runway to be used, the elevation of the airport,
the effective runway gradient, the ambient temperature and wind component at the time of takeoff, and, if
operating limitations exist for the minimum distances required for takeoff from wet runways, the runway
surface condition (dry or wet). Wet runway distances associated with grooved or porous friction course
runways, if provided in the Airplane Flight Manual, may be used only for runways that are grooved or
treated with a porous friction course (PFC) overlay, and that the operator determines are designed,
constructed, and maintained in a manner acceptable to the Administrator.

(g)For the purposes of this section the terms, “takeoff distance,” “takeoff run,” “net takeoff flight
path,” and “takeoff path” have the same meanings as set forth in the rules under which the airplane was
certificated.

C. Part 135

FAR 135. 379 Large transport category airplanes: Turbine engi ne powered:
Takeof f limtations.

(c)No person operating a turbine engine powered |arge transport
category airplane certificated after August 29, 1959 (SR422B), may take
off that airplane at a weight greater than that listed in the Airplane
Fl i ght Manual at which conpliance with the followi ng may be shown:

(1) The accel erate-stop di stance must not exceed the length of the
runway plus the Iength of any stopway.

(2) The takeoff distance must not exceed the |length of the runway
plus the length of any cl earway except that the length of any clearway
i ncl uded rmust not be greater than one-half the [ ength of the runway.

(3) The takeoff run nust not be greater than the length of the
runway.

(e)In determining maximum weights, minimum distances, and flight paths under paragraphs (a)
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through (d) of this section, correction must be made for the runway to be used, the elevation of the airport,
the effective runway gradient, the ambient temperature and wind component at the time of takeoff, and, if
operating limitations exist for the minimum distances required for takeoff from wet runways, the runway
surface condition (dry or wet). Wet runway distances associated with grooved or porous friction course
runways, if provided in the Airplane Flight Manual, may be used only for runways that are grooved or
treated with a porous friction course (PFC) overlay, and that the operator determines are designed,
constructed, and maintained in a manner acceptable to the Administrator.

(g)For the purposes of this section the terms, “takeoff distance,” “takeoff run,” “net takeoff flight
path,” and “takeoff path” have the same meanings as set forth in the rules under which the airplane was
certificated.

Current JAR text:

(V.) JAR-OPS 1.480Terminology

(b) The terns ‘accel erate-stop distance’, ‘take-off distance’, ‘take-
off run’, ‘net take-off flight path’, ‘one engine inoperative en-route
net flight path’ and ‘two engi nes inoperative en-route net flight path’
as relating to the aeropl ane have their neanings defined in the
ai rwort hi ness requi renments under which the aeroplane was certified, or
as specified by the Authority if it finds that definition inadequate for
showi ng conpliance with the performance operating limtations

(VI.)

(VIl.) JAR-OPS 1.485General

(b) An operator shall ensure that, for the wet and contamn nated
runway case, performance data determined in accordance with JAR 25X1591
or equival ent acceptable to the Authority is used. (See |IEM OPS
1.485(b).)

JAR- OPS 1. 490Take- of f

(b) An operator must meet the following requirements when determining the maximum permitted
take-off mass:

(5)On a wet or contaminated runway, the takeoff mass must not exceed that permitted for a
take-off on a dry runway under the same conditions.

(©) When showing compliance with sub-paragraph (b) above, an operator must take account of the
following:

(3) The runway surface condition and the type of runway surface (see IEM OPS 1.490(c)(3));

2a — If no FAR or JAR standard exi sts, what means have been used to
ensure this safety issue is addressed? [Reproduce text fromissue
papers, special conditions, policy, certification action itens, etc.
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t hat have been used relative to this issue] NA

3 - Wat are the differences in the FAA and JAA standards or policy and
what do these differences result in? [Explain the differences in the
standards or policy, and what these differences result in relative to
(as applicable) design features/capability, safety margins, cost,
stringency, etc.]

The FAA standards currently require that wet runways be taken into
account for takeoff only for those airplanes that have operating
[imtations for wet runway takeoff distances. Since only airplanes that
have Anendnent 25-92 or equivalent in their type certification basis are
required to have such operating linitations and Anendnent 25-92 becane
ef fective on March 20, 1998, only the nost recently certificated

ai rplane types are covered by the FAA standard. For ol der airplanes,
the FAA standards do not require operators to take into account the
effect of wet runways when determ ni ng naxi mum t akeof f wei ghts and V,
speeds.

At the tine that Anendnent 25-92 was adopted, the FAA consi dered naking
the standards retroactive to all airplanes operating under Parts 121 and
135. Many conments were received on the FAA's rul enmaki ng proposal s at
that time, both for and against retroactive application of the wet
runway standards. Due to the controversial nature of this issue, the
FAA el ected to issue the anendment wi thout retroactive application of
the standards and add the issue of wet runway takeoff performance for

ol der airplanes to the FAA/ JAA harnoni zati on work program The

Per f or mance Har noni zati on Working Group was tasked with reconmendi ng
whet her the standards adopted by the FAA in the “Inproved Standards for
Det er mi ni ng Rej ected Takeoff and Landi ng Performance” (64 Federa

Regi ster 202) should be applied retroactively to all airplanes being
operated under Parts 121 and 135.

In contrast to the FAA requirenments, JAR-OPS 1 requires operators to
account for the effects of wet runways on takeoff performance for al
Performance Class A airplanes used in commercial air transportation.
(Performance Class A airplanes include nulti-engine turbopropeller
ai rplanes with a nmaxi mum approved passenger seating configuration of
nore than 9 seats or a maxi mum takeoff nass exceedi ng 5700 kil ograns,
and all multi-engine turbojet powered airplanes.) In addition, JAR OPS
1 requires operators to ensure that the wet runway data bei ng used has
been devel oped in accordance with certain criteria provided in JAA
advisory material or their equival ent.

On a smooth runway surface, the distance needed to stop an airplane when
the runway is wet may be characterized as approximately tw ce the

di stance that is needed when the runway is dry. (This characterization
is intended only as a rough approximation to provide a sense of the
magni t ude of the effect. The increase in stopping distance can vary
consi derably, depending on the texture of the runway surface, the

ef fecti veness of the airplane’ s anti-skid braking system the anmount of
wat er on the runway, the speed of the airplane, the tire tread depth,
etc.) Gooving the runway or applying a porous friction coarse (PFC)
surface treatnent significantly inproves the wet runway stopping
capability. However, the effectiveness of the surface treatnment in

i mproving wet runway braking friction depends on the manner in which the
runway i s designed, constructed, and nmintai ned. The FAA has published
standards for the neasurenent, construction, and mai ntenance of skid-
resi stance pavenent surfaces in Advisory G rcular 150/5320-12C.

The standards adopted by the FAA in the “lnproved Standards for

Det ernmi ni ng Rej ected Takeoff and Landi ng Perfornance” allow operators to
take credit for the inproved stopping capability on wet runways that are
grooved or treated with a PFC overlay, but only if such data are
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provided in the Airplane Flight Manual and the operator has determ ned
that the runway is designed, constructed, and maintained in a manner
acceptable to the Admi nistrator.

Rej ect ed takeoff statistics presented in the Takeoff Safety Training
Ai d, devel oped jointly by the aviation industry and the FAA in 1992,
show t hat approxi mately one-quarter of the rejected takeoff accidents
for which runway conditions were reported occurred on wet runways.
(Runway conditions were not reported for 28 percent of the rejected

t akeof f accidents.) (These data, which covered rejected takeoff safety
statistics from1960 to 1990 for all western-built jet transport
airplanes, were recently updated by Boeing to extend the database
through 1999.) Since it is estimated that |ess than 10 percent of

t akeof fs are made from wet runways (see the discussion of the Fina
Regul at ory Eval uation for Amendnent 25-92 in item 16 bel ow for the
source of this estimate), the risk of a rejected takeoff accident is
di sproportionately greater on a wet runway than on a dry runway.

According to the updated dat abase nai ntai ned by Boeing, there have been
an estinmated 365,950,917 departures of western-built jet transports in
the period from 1960-1999. Assunming that 6 percent of these departures
occurred on wet runways (in accordance with the FAA's Final Regul atory
Eval uati on for Amendnent 25-92 to part 25 as di scussed under Item 16 of
this report), there were an estinmated 343,993,862 dry runway takeoffs
and 21,957,055 wet runway takeoffs. O the 94 rejected takeoff
overruns, 37 occurred on runways reported as dry and 22 occurred on
runways reported as wet. Thus, the in-service data shows accident rates
of .10756 per mllion takeoffs on dry runways and 1.00196 per mllion

t akeof fs on wet runways, which neans the accident rate on wet runways
has been nore than 9 tinmes the rate on dry runways.

Retroactively applying the “Inproved Standards for Determ ning Rejected
Takeof f and Landi ng Performance” woul d increase the safety of takeoffs
fromwet runways by increasing the runway |l ength required for takeoff.
For flights that are operating at the maxi mum al | owabl e wei ght for the
given runway (i.e., the flight is field-length-linted) under dry
conditions, this requirement could lead to a loss in revenue in wet
condi tions. Because the runway length is fixed (unless a |onger runway
is available for use at that airport), the airplane s takeoff weight
woul d have to be reduced to offset the decrease in stopping capability.
I f the nunber of passengers or anount of cargo to be carried nust be
reduced to reduce the airplane’ s takeoff weight, an airplane operator
woul d suffer a |loss of revenue.

The “lInproved Standards for Determ ning Rejected Takeoff and Landi ng

Per f ormance” contain a nunber of provisions to | essen the econonic

i mpact associated with the wet runway requirenments. First, the required
hei ght over the end of the takeoff distance was reduced fromthe 35 feet
required for dry runways to 15 feet for wet runways. Second, the effect
of using reverse thrust to assist in stopping the airplane can be taken

into account on wet runways, but not on dry runways. Third, credit may

be taken for the increased braking friction available on grooved and PFC
runways.

The JAR standards provide a higher |evel of safety than the FAR when
operating fromwet runways. |n achieving this higher |evel of safety,
the JAR standards i npose an econom ¢ burden on JAR operators that is not
borne by FAR operators.

4 - What, if any, are the differences in the current neans of
conpliance? [Provide a brief explanation of any differences in the
current conpliance criteria or methodology (e.g., issue papers),

i ncluding any differences in either criteria, nethodol ogy, or
application that result in a difference in stringency between the
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st andards. ]

The differences in the means of conpliance are due to the differences in
the standards. Where the standards are the same (i.e., wet runway
accountability for new airplane types), the nmeans of conpliance are the
sare.

5 — Wat is the proposed action? [Describe the new proposed

requi renent, or the proposed change to the existing requirenment, as
applicable. |Is the proposed action to introduce a new standard, or to
t ake some other action? Explain what action is being proposed (not the
regul atory text, but the underlying rationale) and why that direction
was chosen for each proposed action.]

The Performance Harnoni zati on Worki ng G oup reconmends that wet runway
requi renents be added to Parts 121 and 135, and harnoni zati on achi eved
with JAR-OPS 1, subject to the follow ng conditions:

1. Maximumuse is nade of currently available data (i.e., mnimze any

need for devel opnent of new data).

One- engi ne-i noperative takeoff distance is based on a 15-foot screen

hei ght .

Performance credit may be taken for avail able reverse thrust.

Performance credit nmay be taken for the better stopping capability of

grooved and PFC runways without requiring airplane operators to nake

the deternination that the runway surface treatnment has been
adequat el y desi gned, constructed, and naintai ned.

5. Except for airplanes certificated under the current Part 25 wet
runway requirenments, the wet runway performance information used to
show conpliance with these proposed requirenents woul d be consi dered
suppl enentary data under the proposed § 121.173(a)/135.363(a).

6. Exenptions would be avail able for out-of-production airplanes for
which there is no wet runway takeoff performance information
avai | abl e.

P N

This action woul d harnonize the JAR and the FAR and would require al
operations under JAR-OPS 1 and FAR Parts 121 and 135 to conmply with the
wet runway requirenents, regardl ess of the type certification basis of
the airplane. Although this would be simlar to applying the wet runway
requirenents of the “lInproved Standards for Determ ning Rejected Takeoff
and Landi ng Performance” retroactively, there would be severa

di fferences that would apply to airplanes not certificated under the
current Part 25 wet runway standards. The working group recomends use
of the following criteria to deternm ne data acceptability:

1. The braking coefficient used to determine the wet runway stopping
di stance need not be based on the nethodol ogy used in the current
Part 25 standards. For the wet runway braking coefficient, data
based on the current Part 25 nethodol ogy, the JAR AMJ 25X1591
nmet hodol ogy, one-half the dry runway braking coefficient, or
equi val ent woul d be acceptabl e.

2. The wet runway performance information need not be furnished in the
Airplane Flight Manual. This information would be consi dered
suppl enentary data under the proposed revision to
§ 121.171(a)/135.363(a).

3. One-engi ne-inoperative takeoff distances may be based on a 15-foot
screen height.

4. Consistent with the current Part 25 wet runway requiremnents,
performance credit for clearways in combination with a 15-foot screen
hei ght woul d not be all owned.

5. Performance credit nmay be taken for the use of avail able reverse
thrust in the sane nanner as the current Part 25 wet runway
st andar ds.
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For each proposed change fromthe existing standard, answer the
foll owi ng questi ons:

6 - Wat shoul d the harnoni zed standard be? [Insert the proposed text
of the harnoni zed standard here]

A. Part 121

FAR 121.189 Airplanes: Turbine engi ne powered: Takeoff l[imitations.

(c)No person operating a turbine engi ne powered airplane
certificated after August 29, 1959 (SR422B), may take off that airplane
at a weight greater than that at which conpliance with the followi ng may
be shown for the runway to be used:

(1)The accel erate-stop distance nust not exceed the accel erate-stop
di st ance avail abl e.

(2)The takeoff distance nust not exceed the takeoff distance avail able
with any cl earway distance not exceeding half of the takeoff run
avai |l abl e.

(3)The takeoff run must not be greater than the takeoff run avail able.

[ Note: The working group did not reach consensus on the foll ow ng
par agraph (see Wrking Group Reports 4 and 5)]:

For contam nated runway accountability on a one-engine-inoperative
per f or mance basi s:

(4) The same value of V; must be used to show compliance with paragraphs
(c)(1) through (c)(3) of this section.

For contam nated runway accountability on all engi nes-operating
performance basi s:

(4)For runways that are dry or wet, the same value of V; must be used to show
compliance with paragraphs (c)(1) through (c)(3) of this section. For contaminated
runways, Vs, must be used to show compliance with paragraph (c)(1) of this
section.

(5) On a wet or contaminated runway, the takeoff weight must not exceed that permitted for takeoff
on a dry runway under the same conditions.

(e)I n determi ning maxi mum wei ghts, mini mum di stances and flight paths
under paragraphs (a) through (d) of this section, correction nust be
nmade for-—

(1) The pressure altitude at the airport;

(2) The anbient tenperature at the airport;

(3) The runway surface condition (dry, wet, or contaninated) and
the type of runway surface (paved or unpaved);
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(4) The runway slope in the direction of takeoff; and

(5) Wnd, including not nore than 50 percent of the reported
headwi nd conponent and not |ess than 150 percent of the reported
tail wi nd conponent; and

(6) The loss, if any, of takeoff run avail able, takeoff distance
avai | abl e, and accel erate-stop di stance avail able due to aligning the
airplane on the runway prior to takeoff.

(f)Wet runway accelerate-stop distances associated with grooved or porous friction course runways
may be used only for runways that are grooved or treated with a porous friction course (PFC) overlay.

(j)For the purposes of this section the terms, “accel erate-stop
di stance,” “takeoff distance,” “takeoff run,” “net takeoff flight path,”
“takeof f path,” “one-engine-inoperative en route net flight path,” and
“two- engi nes-i noperative en route net flight path” have the sane
meani ngs as set forth in the rules under which the airplane was
certificated, or as specified by the Administrator if that definition is
found unsuitable for showi ng conpliance with the performance operating
limtations.

B. Part 135

FAR 135. 379 Large transport category airplanes: Turbine engi ne powered:
Takeof f limitations.

(c) No person operating a turbine engine powered | arge transport
category airplane certificated after August 29, 1959 (SR422B), may take
of f that airplane at a weight greater than that at which conpliance with
the following may be shown for the runway to be used:

(1)The accel erate-stop di stance must not exceed the accel erate-stop
di stance avail abl e.

(2)The takeoff distance must not exceed the takeoff distance avail abl e
with any cl earway di stance not exceeding half of the takeoff run
avai |l abl e.

(3)The takeoff run must not be greater than the takeoff run avail able.

[ Note: The working group did not reach consensus on the foll ow ng
par agraph (see Working Group Reports 4 and 5)]:

For contani nated runway accountability on a one-engi ne-inoperative
performance basi s:

(4) The same value of V| must be used to show compliance with paragraphs
(c)(1) through (c)(3) of this section.

For contaninated runway accountability on all engines-operating
per f or mance basi s:
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(4)For runways that are dry or wet, the same value of V; must be used to show
compliance with paragraphs (c)(1) through (c)(3) of this section. For contaminated
runways, Vs, must be used to show compliance with paragraph (c)(1) of this
section.

(5)On a wet or contaminated runway, the takeoff weight must not exceed that permitted for takeoff on
a dry runway under the same conditions.

(e)In det er i ni ng maxi mum wei ghts, m ni mrum di stances and fli ght
pat hs under paragraphs (a) through (d) of this section, correction nust
be made for-

(1) The pressure altitude at the airport;
(2) The anbient tenperature at the airport;

(3)  The runway surface condition (dry, wet, or contaminated) and the type of runway surface
(paved or unpaved);

(4) The runway slope in the direction of takeoff; and

(5) Wnd, including not nore than 50 percent of the reported
headwi nd conponent and not |ess than 150 percent of the reported
tail wi nd conponent; and

(6) The loss, if any, of takeoff run avail able, takeoff distance
avai | abl e, and accel erate-stop di stance avail able due to aligning the
airplane on the runway prior to takeoff.

(f)Wet runway accelerate-stop distances associated with grooved or porous friction course runways
may be used only for runways that are grooved or treated with a porous friction course (PFC) overlay.

(j)For the purposes of this section the terms, “accel erate-stop
di stance,” “takeoff distance,” “takeoff run,” “net takeoff flight path,”
“takeof f path” have the same nmeanings as set forth in the rul es under
whi ch the airplane was certificated, or as specified by the
Admi nistrator if that definition is found unsuitable for show ng
conpliance with the performance operating limtations.

JAR-OPS 1

(VIll.) JAR-OPS 1.480Terminology

(b) The terns ‘accelerate-stop distance’, ‘take-off distance’, ‘take-off
run’, ‘net take-off flight path’, ‘one engine inoperative en-route net
flight path’ and ‘two engi nes inoperative en-route net flight path’ as
relating to the aeropl ane have their meanings defined in the

ai rwort hi ness requirenents under which the aeroplane was certified, or
as specified by the Authority if it finds that definition unsuitable for
showi ng conpliance with the performance operating limtations

JAR-OPS 1.485General
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(b) For the wet and contaminated runway case, performance data determined in accordance with JAR
25X1591, or other data ensuring a similar level of safety acceptable to the Authority must be used.
(See IEM OPS 1.485(Db)).

JAR-OPS 1.490Take-off

(b) An operator must meet the following requirements for the runway to be used when determining
the maximum permitted take-off mass:

(2)  On a wet or contaminated runway, the take-off mass must not exceed that permitted for a
take-off on a dry runway under the same conditions.

(©) When showing compliance with subparagraph (b) above, an operator must take account of the
following:

(3)The runway surface condition and the type of runway surface (See IEM OPS
1.490(c)(3)).

IEM No. 2 OPS 1.490(c)(3) — Type of Runway Surface (Grooved and Porous Friction
Course).

Where an identified paved runway has been prepared and maintained with a grooved or porous
friction course (PFC) in accordance with a standard such as FAA AC 150/5320-12A, or other
equivalent acceptable to the Authority, performance credit may be taken, provided that approved
performance data is in the AFM and is identified as appropriate for use in conjunction with a
grooved or PFC runway.

Summary of Proposed Changes:

[Note: The proposed changes discussed below include more than just the changes associated
directly with the issue of retroactive application of wet runway takeoff performance
requirements. This was done for completeness and clarity due to the many changes being
proposed for the rule sections that address takeoff limitations. Therefore, some of the proposed
changes described below will either be repeated or more fully explained in other working group
reports. ]

(1)Arend 88 121.189(c) and 135.379(c) to renpve the words “listed in
the Airplane Flight Manual.” Currently, 88 121.189(c) and
135.379(c) require that the Airplane Flight Manual (AFM nust be
used to deterni ne the maxi numtakeoff weight for which conpliance
is shown with the field length requirenents of those sections. As
noted in Wrking Goup Report 1, for nost of the new perfornmance
requi renents being proposed by the Perfornance Harnoni zation
Working Goup (e.g., runway alignnment distance, retroactive
application of wet runway requirenents, contam nated runway
requi renents), airplane performance data not currently furnished
in AFMs will be needed In order to show conpliance. Wile the
wor ki ng group recomends that the subject of AFM data requirenents
be further investigated by a working group tasked with such part
25 issues, the working group recommends proceeding with this
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rul emaki ng without waiting for that task to be conpleted. Unti
that task is conpleted, operators should be able to show
conpliance to the proposed wet runway takeoff l[imtations using
suppl enentary data acceptable to the regulatory authority.

Renmoving the words “listed in the Airplane Flight Manual” from
88 121.189(c) and 135.379(c) would | eave the proposed 88 121.173(a) and
135.363(a) (i.e., as proposed in Wrking Goup Report 1), respectively,
as the applicable requirenents regarding the source of data for show ng
conpliance with 88 121.189(c) and 135.379(c). The proposed
88 121.173(a) and 135.363(a) state that the performance data in the
Ai rplane Flight Manual, supplenented as necessary with other data
acceptable to the Adninistrator, applies in determ ning conpliance with
88§ 121.175 through 121.197 and 88 135. 365 through 135. 387, respectively.

(2)Anrend 88 121.189(c) and 135.379(c) to add the words “for the
runway to be used” to clarify that conpliance with this
requi renent nust be shown for the runway to be used. This is a
clarifying change only.

(3)Amend 88 121.189(c)(1), (c)(2)., and (c)(3) and 88 135.379(c) (1),
(c)(2), and (c)(3) to use the terns “accel erate-stop distance
available,” “takeoff distance available,” and “takeoff run
avai l able,” which would be defined in the proposed new
88 121.173(i) and 135.363(i). (See Wrking Goup Report 1 for
proposed acconpanyi ng anendnents to 88 121.173 and 135.363). This
change woul d harnoni ze the wordi ng of the JAR and FAR st andards
but woul d not change the requirenent.

(4)Add, as a new § 121.189(c)(4) and new 8 135.379(c)(4), a
requirement that the same value of V, nmust be used to show
conpliance with the accel erate-stop, takeoff run, and takeoff
distance limtations. This requirenent would ensure that, froma
singl e defined go/no-go point (i.e., the V, speed), the takeoff
can either be safely conpleted, or the airplane can be brought to
a stop within the remaining distance avail able for stopping the
airplane. Although the current FAR requires this capability
through the interaction of the part 25 definitions for takeoff and
accel erate-stop distances and the associ ated operating
requi renents, adding the proposed paragraph woul d nake this
requirenent nore explicit. Wth the addition of the proposed
takeof f limtations for operations fromwet runways, the proposed
88 121.189(c)(4) and 135.379(c)(4) would clarify that these
limtations nust include accountability for failure of the
critical engine. (See the additional discussion on this issue in
Working Goup Reports 4 and 5. Note that the working group did
not reach consensus on whether this requirenment should apply to
takeof fs from contani nated runways. This |ack of consensus is
addressed in Wrking Goup Reports 4 and 5.) This change woul d
al so harnoni ze the FAR with the current JAR standard.

(5)New 88 121.189(c)(5) and 135.379(c)(5) would be added to require
that the takeoff weight on a wet or contami nated runway not exceed
the takeoff weight pernmitted on a dry runway under the sane
conditions. It would be inappropriate, froma safety standpoint,
to allow a hi gher maxi nrumtakeoff weight froma wet runway than
froma dry runway under otherw se identical conditions. Wthout
t he proposed requirenment, this situation could potentially occur
due to differences in the nmethods for determ ning the distances
used in establishing the maxi rum al | onabl e takeoff weight. (In
determ ning the wet runway distances, unlike for dry runway
di stances, credit can be taken for reverse thrust for stopping the
airplane during a rejected takeoff. Also, for a continued
takeof f, the airplane can be at a height of 15 feet over the end
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of a wet runway, but nust be at a height of 35 feet (if there is
no clearway) for a dry runway.) [Note: Because contarm nated
runways woul d al so be covered by this proposed change, this
proposal is repeated in the Wirrking Group Reports 4 and 5, which
address proposed new standards for contam nated runways. ]

(6) Reformat 88 121.189(e) and 135.379(e) to list, in separate sub-
par agraphs, each of the itens for which correction nust be nade
Currently, 88 121.189(e) and 135.379(e) require correction made to
t he maxi mum wei ght's, m ni mum di stances, and flight paths under
par agraphs 88 121.189(a) through (d) and 88 135.379(a) through
(d), respectively, for the runway to be used, the elevation of the
airport, the effective runway gradi ent, the anbient tenperature
and wi nd conponent at the tinme of takeoff, and, if operating
limtations exist for the mnimum di stances required for takeoff
fromwet runways, the runway surface condition (dry or wet).
Sections 121.189(e) and 135.379(e) also state that wet runway
di stances associated with grooved or porous friction course
runways, if provided in the Airplane Flight Manual, may be used
only for runways that are grooved or treated with a porous
friction course (PFC) overlay, and that the operator determ nes
are designed, constructed, and nmaintained in a nanner acceptable
to the Adnministrator.

Under this proposal, 8§ 121.189(e) and 135.379(e) would be revised to
state, “In determining maxi mum wei ghts, mini mum di stances and flight
pat hs under paragraphs (a) through (d) of this section, correction nust
be made for—.” “The pressure altitude at the airport” would be listed
in new 88 121.189(e)(1) and 135.379(e)(1). The use of pressure altitude
i nstead of elevation is consistent with changes bei ng proposed

t hroughout this subpart. It reflects the practice that the

determ nati on of takeoff weights are normally done on the basis of
pressure altitude, and that Airplane Flight Manual perfornance
information is provided as a function of pressure altitude. The words
“at the airport” would replace “of the airport,” and are intended to
all ow correction for pressure altitude of the specific runway. The
words “of the airport” inply the use of the pressure altitude of the
airport itself, which is that of the highest touchdown zone of any
runway at the airport.

New 88 121.189(e)(2) and 135.379(e)(2) would list “the anbient
tenperature at the airport.” New 88 121.189(e)(3) and 135.379(e)(3)
woul d l'ist “the runway surface condition (dry, wet, or contam nated) and
the type of runway surface (paved or unpaved).” This proposed change
woul d require correction to be nade for wet runways regardl ess of

whet her operating linmtations exist in the AFMfor wet runways. (For a
di scussion of the addition of correcting for contam nated runways, see
Worki ng Group Reports 4 and 5.)

The proposed new 88 121.189(e)(3) and 135.379(e)(3) would also add a
requirenent to correct for the type of runway surface (paved or

unpaved). This new requirenent is intended to ensure that the
applicabl e takeoff linmtations for approved operati ons on unpaved runway
surfaces, such as grass or gravel runways, are based on performance data
appropriate to the type of runway surface. This proposal would codify
current FAA practice, which permts operations on unpaved runway
surfaces through special operational approvals under the authority of §
121.173(f). It would al so harnonize this issue with JARROPS 1. 1In
accordance with FAA policies devel oped for these special operational
approvals, the Iimtations, procedures, and performance information for
unpaved runway operation nust be presented in the Airplane Flight Manua
(usually in an appendi x or supplenent). Airworthiness certification

gui dance to support approval for unpaved runway operations is provided
in FAA Advisory Circular 25-7A, “Flight Test Guide for Certification of
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Transport Category Airplanes.”

New 88 121.189(e)(4) and 135.379(e)(4) would list “The runway slope in
the direction of takeoff.” This itemis currently listed in 88§
121.189(e) and 135.379(e) as “the effective runway gradient.” The
wor di ng change woul d harnoni ze the wording with that of the JAR standard
and is not intended to change the existing requirement regarding the

ef fect of runway sl ope.

New 88 121.189(e)(5) and 135.379(e)(5) would list “Wnd, including not
nore than 50 percent of the reported headwi nd conmponent and not |ess
than 150 percent of the reported tailw nd conponent.” This would

repl ace the criterion, “wi nd conponent at the tinme of takeoff,”
currently listed in 88 121.189(e) and 135.379(e). The proposed wordi ng
is intended to clarify that the total wind (i.e., wind speed and
direction), not just the headwi nd or tailw nd conponent, nust be
considered. For corrections to takeoff distances, only the headw nd or
tailwi nd component is relevant. However, for flight path

consi derations, the total wind nmust be taken into account. (Note: This
i ssue is addressed in Wrking Goup Report 6.)

The proposed wording also includes the factors applied to the headw nd
and tailw nd conponents (“not nore than 50 percent of the reported
headwi nd conponent and not |ess than 150 percent of the reported
tailwind conponent”) that are currently required by the airworthiness
type certification requirements of part 25. The working group proposes
that these wind factors should be applied to all operations conducted
under 88 121.189 and 135.379, regardless of the certification basis of
t he airpl ane.

New 88 121.189(e)(6) and 135.379(e)(6) would list the new requirenent
proposed in Wrking Goup Report 3, “The loss, if any, of takeoff run
aval | abl e, takeoff distance available, and accel erate-stop di stance
avai l abl e due to aligning the airplane on the runway prior to takeoff.”
(See that working group report for the reasons for this change.)

These proposed changes to 88 121.189(e) and 135.379(e) woul d harnoni ze
the requirenents contained in those sections with JAR-OPS 1.490, when
anmended as proposed later in this report.

(7)Replace the existing 88 121.189(e)/135.379(e) requirenents rel ated
to grooved and PFC runways with new 88 121.189(f)/135.379(f) (and
renunbering the remini ng paragraphs of 8§ 121.189 and 135. 379
accordingly) to state, “Wt runway di stances associated with
grooved or porous friction course runways may be used only for
runways that are grooved or treated with a porous friction course
(PFC) overlay.” This proposed revision would renove the
requi renent for operators to determ ne that these surface
treatments are designed, constructed, and maintained in a nanner
acceptable to the Adninistrator. The working group recomends
that this concern be addressed through appropriate changes in
applicability and enforcenent of existing airport design
standards. (Note that § 91.605(b)(3), which is equivalent to the
existing 88 121.189(e) and 135.379(e), should also be revised to
elimnate the requirenment for operators to determ ne that the
grooved or PFC runway surfaces are designed, constructed, and
mai ntai ned in a manner acceptable to the Admi nistrator.)

(8)Redesignate existing 88 121.189(qg) and 135.379(qg) as 88 121.189(j)
and 135.379(j), respectively, revise these paragraphs to add the
term “accel erate-stop distance,” to the list of terns that, for
the purposes of this section, have the sane neaning as set forth
in the rules under which the airplane was certificated, and add a
provision to enable use of definitions for those terns other than
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as set forth in the rules under which the airplane was
certificated. The addition of the term “accel erate-stop di stance”
woul d be nmade for conpl eteness and to harnonize with the JAR
standard. Adding the capability to use definitions for those
terms other than as set forth in the rules under which the
airplane was certificated is necessary to allow, for exanple, the
use of a 15-foot screen height for wet runways in the definition
of the one-engi ne-inoperative takeoff distance for airplanes that
were certificated under rules that defined the one-engi ne-

i noperative takeoff distance with a 35-foot screen height. This
change woul d al so harnoni ze with the JAR standard.

Al t hough the equivalent JAR-OPS 1 standard al so contains the terns “one-
engi ne-i noperative en route net flight path” and “two-engi nes-

i noperative en route net flight path” in the list of ternms for which the
definition is the same as set forth in the certification rules, we do
not propose to add these terns to the FAR standard. Sections 121.189(j)
and 135.379(j) only apply to the terns used in 8§ 121.189 and 135. 379,
respectively, and those ternms are not used in these sections. Also, the
terns used in the applicable section of parts 121 and 135 refer to the
“one (or two)-engine(s)-inoperative net en route flight path data,”

whi ch does not need further definition

The JAA considered adding the term*“takeoff flight path” to the list of
terns given in JAR 1.480(b), but elected not to do so. This termis
listed in the existing 88 121.189(g) and 135.379(g) (and will be carried
over to the proposed 88 121.189(j) and 135.379(j)) because of the need
to address airplanes certificated under Special Cvil Ar Regulation No.
SR-422. The term “net takeoff flight path” had not been introduced at
the tine of SR-422, and the takeoff obstacle clearance limtations in
the operating rules referenced the “takeoff flight path.” Since there
are still airplanes certificated under SR-422 that are operating under
parts 121 and 135, and the operating linitations appropriate to those

ai rpl anes have been retained (e.g., 8§ 121.189(d)(1)), there is a need to
retain this termin the proposed 88 121.189(j) and 135.379(j). Since
JAR-OPS 1 does not have provisions for application to SR-422
certificated airplanes, there is no need to add this termto JAR OPS
1.480(h).

(9) Anend JAR-OPS 1.480 to replace the word “i nadequate” with
“unsuitable.” This provision allows the use of definitions for
the ternms listed in the paragraph other than those used in the
rul es under which the airplane was certificated. The intent of
this provision is to allow, for exanple, the use of a 15-foot
screen height for wet runways where the rul es under which the
airplane was certificated define the takeoff distance with a 35-
foot screen height. However, the definition of takeoff distance
in the rules under which the airplane was certificated in this
situation is better described as unsuitable rather than
i nadequat e.

(10) Arend JAR OPS 1.485(b) to revise the requirenent for the
operator to ensure that the perfornmance data for wet and
cont anmi nated runways was deternined in accordance with JAR 25 X
1591, or an acceptable equivalent nmethod. These data are normally
devel oped by the aeropl ane manufacturer, and the operator
typically does not have the neans to independently ensure that a
nmet hod acceptable to the Authority was used. JAR OPS 1.4859(b)
woul d be revised to state that for the wet and contam nated runway
case, perfornmance data deternmned in accordance with JAR 25X1591,
or other data ensuring a simlar level of safety acceptable to the
Aut hority nust be used.

(11) Anend JAR-OPS 1.490(b) to add
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the words “for the runway to be used” to clarify that conpliance
with this requirenment nust be shown for the runway to be used.
This is a clarifying change only.

(12) Arend JAR-OPS 1.490(b)(4) to revise the text to read,
“Conpliance with this paragraph nust be shown using the sane val ue

of V, for the rejected and continued take-off.” This change would
replace the current words “.single value of V,..” with the words
“.sanme value of V.” This change is a clarification in that there

may be a range of V, speeds to choose from but the intent is that
the sane one nmust be used for both the rejected and conti nued
t akeof f anal yses.

7 - How does this proposed standard address the underlying safety issue
(identified under #1)? [Explain how the proposed standard ensures that
the underlying safety issue is taken care of.]

The proposed standard addresses the underlying safety issues by
requiring operators to take into account the effect of wet runways on

t akeof f perfornmance for all turbine powered airplanes operated under
Parts 121 or 135. For the JAA, the proposed standard continues to
require operators to take into account the effect of wet runways for al
Performance Class A airplanes. Although the text of the FAA and JAA
standards woul d not be identical, the requirenents woul d be harnonized.

8 - Relative to the current FAR does the proposed standard increase,
decrease, or mamintain the sane | evel of safety? Explain. [Explain how
each el enment of the proposed change to the standards affects the |evel
of safety relative to the current FAR It is possible that sone
portions of the proposal may reduce the | evel of safety even though the
proposal as a whole may increase the |evel of safety.]

In general, the proposed standard increases the |evel of safety relative
to the current FAR It would add a requirenent that does not currently
exi st such that operators of airplanes not certificated under the
provi si ons of Anendnent 25-92 or equival ent would be required to take
into account the effects of wet runways on takeoff perfornance. For
runways with well maintai ned grooved or porous friction course surfaces,
t he proposed standard is not expected to increase or decrease the |evel
of safety.

9 - Relative to current industry practice, does the proposed standard

i ncrease, decrease, or naintain the sane |evel of safety? Explain
[Since industry practice may be different than what is required by the
FAR (e.g., general industry practice nmay be nore restrictive), explain
how each el ement of the proposed change to the standards affects the

| evel of safety relative to current industry practice. Explain whether
current industry practice is in conpliance with the proposed standard.]

I ndustry practice varies, but in general, nany operators already take
wet runways into account when determ ning naxi mum t akeof f weights and V,
speeds. For those operators, the proposed standard would naintain the
exi sting |l evel of safety. For those operators who currently do not
account for wet runways, the proposed standard woul d generally increase
the I evel of safety, as noted in the response to item 8 above

10 - What other options have been considered and why were they not
sel ected? [Explain what other options were considered, and why they
were not selected (e.g., cost/benefit, unacceptable decrease in the
| evel of safety, lack of consensus, etc.) Include the pros and cons
associ ated with each alternative.]

The alternatives would be to harnpnize on the current FAR standard or
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retain the current non-harnoni zed standards. The fornmer option was not
sel ected because it was considered unacceptable to continue to allow the
ol der airplane types to operate at the | ower level of safety. The
|atter option was not sel ected because it would continue the current
situation in which the JAR standard requires a higher |evel of safety
and results in an econoni c advantage for FAR operators over conmon route
wi th common equi prent .

11 - Who woul d be affected by the proposed change? [ldentify the
parties that would be materially affected by the rule change — airplane
manuf acturers, airplane operators, etc.]

Operators of transport category airplanes could be affected by the
proposed change because they may have to carry out additional analyses
for takeoffs fromwet runways and may realize a loss in revenue if the
payl oad nmust be reduced in order to conply with the wet runway

requi renents. Mnufacturers of transport category airplanes could be
af fected because they generally develop the data to performthe wet
runway anal ysis.

12 - To ensure harnoni zati on, what current advisory material (e.g., ACJ,
AMJ, AC, policy letters) needs to be included in the rule text or
preanbl e? |[Does any existing advisory material include substantive
requirenents that should be contained in the regulation? This may occur
because the regulation itself is vague, or if the advisory material is
interpreted as providing the only acceptabl e nmeans of conpliance.]

None.

13 - Is existing FAA advisory material adequate? If not, what advisory material
should be adopted? [Indicate whether the existing advisory material (if any) is
adequate. If the current advisory material is not adequate, indicate whether the existing
material should be revised, or new material provided. Also, either insert the text of the
proposed advisory material here, or summarize the information it will contain, and
indicate what form it will be in (e.g., Advisory Circular, policy, Order, etc.)]

Advisory material, in the form of an AC, should be adopted to provide guidelines
and an acceptable means of compliance with the proposed standard. The
advisory material should be consistent with the working group’s
recommendation to make maximum use of existing data, minimizing any need
for developing new data. The means of compliance for airplanes not
certificated under Amendment 25-92 (or an equivalent means) should include
the following criteria to determine data acceptability:

1. The braking coefficient used to determne the wet runway stopping
di stance need not be based on the nethodol ogy used in the current
part 25 standards. For the wet runway braking coefficient on snooth
runways, data based on the current part 25 nethodol ogy, the JAR AMJ
25X1591 nmet hodol ogy, one-half the dry runway braking coefficient, or
equi val ent woul d be acceptable. For grooved or PFC runways, 70
percent of the dry runway braking coefficient my be used, consistent
with the current part 25 requirenents.

2. The wet runway performance information (including grooved/ PFC dat a,
i f provided) need not be furnished in the Airplane Flight Manual
This informati on woul d be consi dered suppl enentary data under the
proposed revision to 8§ 121.173(a) and 135.363(a). (See Wrking
Group Report 1 for a description of the proposed revision to 88§
121.173(a) and 135.363(a).)

3. One-engi ne-i noperative wet runway takeoff distances nmay be based on a
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15-f oot screen height.

4. Consistent with the current part 25 wet runway requirenents,
performance credit for clearways would not be allowed in conbination
with 15-foot screen heights for wet runway takeoffs.

5. Performance credit may be taken for the use of available reverse thrust in the
same manner as the current part 25 wet runway standards.

Regulatory implementation of items 3-5 would be through the use of the
proposed capability to allow use of definitions of takeoff distance and
accelerate-stop distance different than those used by the rules under which the
airplane was certificated if that definition is found unsuitable for showing
compliance with the performance operating limitations.

14 - How does the proposed standard conpare to the current | CAO
standard? [Indicate whether the proposed standard conplies with or does
not conply with the applicable I CAO standards (if any)]

| CAO Annex 6 (Qperation of Aircraft), Chapter 5, 5.2.6 states, “In

appl ying the Standards of this chapter, account shall be taken of al
factors that significantly affect the performance of the aeroplane (such
as: nmss, operating procedures, the pressure-altitude appropriate to
the el evation of the aerodronme, tenperature, w nd, runway gradi ent and
condition of runway, i.e. presence of slush, water and/or ice, for

| andpl anes, water surface condition for seaplanes). Such factors shal
be taken into account directly as operational paranmeters or indirectly
by neans of allowances or margins, which may be provided in the
schedul i ng of performance data or in the conprehensive and detail ed code
of performance in accordance with which the aeroplane is being
operated.”

The current FAR does not conply with this | CAO standard in that the FAR
does not require the runway condition, in terns of the presence of
slush, water and/or ice to be taken into account for the scheduling of

t akeof f perfornmance data. The proposed standard would bring the FAR
closer to conpliance with the | CAO standard by requiring the effect of
wet runways to be taken into account.

15 - Does the proposed standard affect other HWG s? [Indicate whether
t he proposed standard shoul d be reviewed by other harnonization working
groups and why. ]

No.

16 - What is the cost inpact of conplying with the proposed standard?
[Pl ease provide information that will assist in estinmating the change in
cost (either positive or negative) of the proposed rule. For exanple,

if new tests or designs are required, what is known with respect to the
testing or engineering costs? |f new equi pnent is required, what can be
reported relative to purchase, installation, and nmai ntenance costs? In
contrast, if the proposed rule relieves industry of testing or other
costs, please provide any known estimate of costs.]

There is not expected to be a cost inpact for those operators who
currently take wet runways into account when determ ni ng nmaxi mum t akeof f
wei ghts and V, speeds. Operators who do not take wet runways into
account could suffer a | oss of payload for each flight in which the

t akeof f wei ght nust be reduced to conply with the proposed standard.

Al so, these operators will incur costs for nodifying their takeoff

anal ysis procedure to include consideration of wet runways.

For runways where wet runway performance associated with grooved or
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porous friction course surface treatnents can be used, the cost inpact
is expected to be minimal. An overwhelming najority of prinmary
commercial service airports in the United States, which account for over
99 percent of commercial enpl anenments, have grooved or PFC runways
aval | abl e. To take advantage of the inproved performance avail abl e on
grooved or PFC runways, however, airplane manufacturers will incur costs
associ ated with generating the performance data. For airplanes
certificated prior to Arendnent 25-92, such data generally does not

exi st.

I f grooved or PFC performance credit is not avail able, the annual costs
of the proposed standard for 6 mpgjor U S. air carriers who are not
currently accounting for the effect of wet runways on takeoff
performance are estimated to be about $ 25 million. This cost estimte
used an assunption that runways are wet about 20% of the tine.

In the Final Regulatory Evaluation for Anendment 25-92 to Part 25, the
FAA estimated the costs of conplying with the wet runway requirenents of
t hat anendnment w t hout grooved or PFC runway credit to be approximtely
$2, 700 per airplane per year, or $68,000 per airplane over Its service
life. This cost estimate was based on 31% of departures bei ng conducted
on wet runways. The percentage of departures bei ng conducted on wet

runways was determned as follows. “In a sanple of 83 major U. S
cities, it was found that, on average, neasurable precipitation fell on
114.5 days per year (31.3 percent). It is estinated that wet runway

condi tions exist, on average, 20 percent of the tine on days having
nmeasurabl e precipitation. Thus, about 6 percent (20 percent of 31
percent) of all takeoffs actually occur on wet runways. However, this
anal ysis conservatively assunes that costs associated with the wet
runway requirenments will apply on any day havi ng nmeasurabl e
precipitation, while the benefits will only apply to actual wet runway
takeoffs. This follows since it is assuned that operators woul d not
risk using dry runway cal cul ations under the threat of precipitation.”

17 - If advisory or interpretive material is to be submitted, document the advisory
or interpretive guidelines. If disagreement exists, document the disagreement.

N/A

18 - Does the HWG wish to answer any supplementary questions specific to this
project? [If the HWG can think of customized questions or concerns relevant to this
project, please present the questions and the HWG answers and comments here.]

No.

19 - Does the HWG want to review the draft NPRM prior to publication in the
Federal Register?

Yes.
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(IX.) Report from the Airplane Performance Harmonization
Working Group

| ssue: Runway Alignment Distance
Rul e Section: FAR 121.189, 135.379/JAR-OPS 1.490

1 - What is underlying safety issue to be addressed by the FAR JAR?
[Explain the underlying safety rationale for the requirement. Wy
shoul d the requirement exist? What pronpted this rulemaking activity
(e.g., new technol ogy, service history, etc.)?]

Where the airplane nust be turned onto the active runway at or in front
of the runway threshold, some of the runway | ength that woul d otherw se
be available for the takeoff run nmust be used to align the airplane in
the proper direction for takeoff. The portion of the runway behind the
airplane is no longer available for use as part of the takeoff or

accel erate-stop distance. |If this alignment distance is not taken into
account when showi ng conpliance with the applicable takeoff linitations,
the airplane could be taken off at weights for which the remaining
runway | ength does not provide the intended safety margins for a takeoff
or rejected takeoff.

This issue has been di scussed and debated many tines over the |last 10-15
years. The FAA has received recomendati ons and advice fromthe U S
Nati onal Transportation Safety Board (NTSB) and an industry/regul atory
authority task force to require that runway alignnent distance be taken
i nto account when show ng conpliance with the takeoff limtations.
Fol | owi ng an investigation of a runway overrun accident that occurred on
May 21, 1988, the NTSB recommended that the FAA “require that operators
of large turbojet transport category airplanes add the di stance required
for runway turn-on and takeoff alignnment to the field | ength di stances
as determned fromdata in the approved flight nmanual s.”

A Rej ected Takeoff Safety Enhancement task force consisting of airplane
operators and manufacturers, regulatory authorities, and pilots issued a
recomendation in 1990 for the FAA to issue “an Advisory Circular to
del i neate various ways of accounting for runway alignnment distance.” A
Takeof f Safety Training Aid devel oped jointly by the FAA and industry,
and nade available in 1994 by FAA Advisory Circular 120-62, states,
“Correction to the available runway |l ength can be nade to the takeoff
anal ysis on those runways where it is not possible to position the

ai rplane at the beginning of the published distance.” Data are provided
inthe training aid for making this correction. In addition, FAA order
8400. 10, “Air Transportation Operations |nspector’s Handbook,” notes
that “[a] significant error may be introduced if this distance is not
subtracted fromthe avail abl e runway di stance when takeoff performance
is conputed.” |Inspectors are advised to ensure that operators have
appropriate guidance for flightcrews.

During the rul enaki ng process |eading up to the adoption of the
“Inproved Standards for Determ ning Rejected Takeoff and Landi ng
Performance” (63 Federal Register 8298), the FAA had considered adding a
requi renent for Part 121/135 operators to take runway alignment distance
i nto account when determ ning the maxi mum al | owabl e t akeof f wei ght from
a given runway. Due to the controversial nature of this issue, the FAA
decided to pronmulgate the final rule w thout including the runway

al i gnment distance provision, and to add this issue to the FAA JAA

har moni zati on work program The Perfornmance Harnoni zati on Wrking G oup
was tasked with recommendi ng whet her to adopt a requirenent for
operators to take into account any distance needed to align the airplane
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on the runway in the direction of takeoff (64 Federal Register 202).

2 - \Wat are the current FAR and JAR standards relative to this subject?
[ Reproduce the FAR and JAR rul es text as indicated bel ow ]

Current FAR text:

A. Part 121

FAR 121.189 Airplanes: Turbine engi ne powered: Takeoff limtations.

(e)In deternm ning maxi mum wei ghts, mni num di stances, and flight paths
under paragraphs (a) through (d) of this section, correction nust be
made for the runway to be used, the elevation of the airport, the

ef fective runway gradient, the anbient tenperature and w nd conponent at
the tine of takeoff, and, if operating limtations exist for the mninum
di stances required for takeoff fromwet runways, the runway surface
condition (dry or wet). Wt runway di stances associated with grooved or
porous friction course runways, if provided in the Airplane Flight
Manual , may be used only for runways that are grooved or treated with a
porous friction course (PFC) overlay, and that the operator deternines
are designed, constructed, and maintained in a manner acceptable to the
Adm ni strator.

B. Part 135

FAR 135. 379 Large transport category airplanes: Turbine engi ne powered:
Takeof f linitations.

(e)In determi ni ng maxi mum wei ghts, m ni nrum di stances, and flight paths
under paragraphs (a) through (d) of this section, correction nust be
made for the runway to be used, the elevation of the airport, the
effective runway gradi ent, the anbient tenperature and wi nd conponent at
the tine of takeoff, and, if operating limtations exist for the mninum
di stances required for takeoff fromwet runways, the runway surface
condition (dry or wet). Wt runway di stances associated with grooved or
porous friction course runways, if provided in the Airplane Flight
Manual , may be used only for runways that are grooved or treated with a
porous friction course (PFC) overlay, and that the operator deternines
are designed, constructed, and maintained in a nmanner acceptable to the
Admi ni strator.

Current JAR text:

JAR-OPS 1.490 Take-off

(c)When showi ng compliance with sub-paragraph (b) above, an operator
nust take account of the follow ng:

(6) The Iosé, if any, of runway | ength due to alignnent of the
aeroplane prior to take-off.

2a — If no FAR or JAR standard exists, what means have been used to
ensure this safety issue is addressed? [Reproduce text fromissue
papers, special conditions, policy, certification action itens, etc.
t hat have been used relative to this issue]
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N A

3 - Wat are the differences in the FAA and JAA standards or policy and
what do these differences result in? [Explain the differences in the
standards or policy, and what these differences result in relative to
(as applicable) design features/capability, safety margins, cost,
stringency, etc.]

Currently, the Part 121/135 operating rules do not specifically require
that the distance required to align the airplane on the runway for

t akeof f be taken into account in determ ning allowable takeoff weights.
In contrast to the FAA requirenents, JAR-OPS 1 does specifically require
operators to take into account the loss, if any, of runway |ength due to
alignment of the airplane prior to takeoff.

Taking into account the runway alignnment distance may result in reducing
t he maxi mum wei ght that can be taken off fromthat runway. Because the
runway length is fixed (unless a |longer runway is available for use at
that airport), the airplane’ s takeoff weight nay have to be reduced due
to the decrease in available runway Ilength. [If the nunber of passengers
or anount of cargo to be carried nust be reduced to reduce the
airplane’ s takeoff weight, an airplane operator would suffer a |oss of
revenue.

The JAR standards provide a higher |evel of safety than the FAR when
operating fromrunways where a portion of the runway distance nmust be
used to align the airplane on the runway. In achieving this higher

| evel of safety, the JAR standards inpose an econom ¢ burden on JAR
operators that is not borne by FAR operators.

4 - What, if any, are the differences in the current neans of
conpliance? [Provide a brief explanation of any differences in the
current conpliance criteria or methodology (e.g., issue papers),
including any differences in either criteria, methodol ogy, or
application that result in a difference in stringency between the
st andards. ]

N A — The FAR does not contain a standard for runway alignnment distance
so there is no applicable nmeans of conpliance.

5 — Wat is the proposed action? [Describe the new proposed

requi renent, or the proposed change to the existing requirenment, as
applicable. 1s the proposed action to introduce a new standard, or to
take sonme other action? Explain what action is being proposed (not the
regul atory text, but the underlying rationale) and why that direction
was chosen for each proposed action.]

The proposed action is to harnmonize to the JAR standard. The

requi renent for operators to take into account the distance needed to
align the airplane on the runway for takeoff would be added to Parts 121
and 135 of the FAR  Sections 121.189(e) and 135.379(e) woul d be
reformatted to list each of the itens for which correction nust be nade
i n separate subparagraphs. Sections 121.189(e)(1) and 135.379(e) (1)

t hrough 121.189(e)(4) and 135.379(e)(4) would contain itenms currently in
88 121.189(e) and 135.379(e), respectively, except for the amendnents
related to wet and contam nated runways and ot her m nor changes proposed
in Wrking Goup Reports 2, 4, and 5.

Thi s proposal would add, as a new 88 121.189(e)(5) and 135.379(e)(5), a
requirenent to correct for the loss, if any, of takeoff run avail abl e,
t akeof f di stance avail able, and accel erate-stop di stance avail abl e due
to aligning the airplane on the runway prior to takeoff. Although this

text is somewhat different than the JAR text, it carries the sane
intent. The text proposed for the FAR is nore consistent with the
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wor di ng used in 88 121.189(c) and 135.379(c) for which this correction
applies. Al so, depending on runway configuration, the correction my
not be the sane for each of the applicable distances (the takeoff run
avai | abl e, takeoff distance avail able, and accel erate-stop di stance
avai |l abl e) .

For each proposed change fromthe existing standard, answer the
foll owi ng questions:

6 - What shoul d the harnoni zed standard be? [Insert the proposed text
of the harnoni zed standard here]

The proposed anended FAR Parts 121, 135, and JAR-OPS 1 standards are
shown below. (Note: No changes are being proposed for the JAR)

(X.) FAR Part 121

FAR 121.189 Airplanes: Turbine engine powered: Takeoff limtations.

(e)In determ ni ng maxi mum wei ghts, m ni nrum di stances and flight paths
under paragraphs (a) through (d) of this section, correction nust be
nade for:

tG)The |l oss, if any, of takeoff run avail able, takeoff distance
avai |l abl e, and accel erate-stop di stance avail able due to aligning the
airplane on the runway prior to takeoff.

(XI.) FAR Part 135

FAR 135. 379 Large transport category airplanes: Turbine engi ne powered:
Takeof f limtations.

(e)In determ ni ng maxi mum wei ghts, m ni nrum di stances and flight paths
under paragraphs (a) through (d) of this section, correction nust be
nmade for:

tG)The |l oss, if any, of takeoff run avail able, takeoff distance
avai |l abl e, and accel erate-stop di stance avail able due to aligning the
airplane on the runway prior to takeoff.

JAR-OPS 1
JAR-OPS 1.490 Take-of f

(c)When showi ng conpliance with sub-paragraph (b) above, an operator
nust take account of the follow ng:

(6) The Iosé, if any, of runway | ength due to alignnment of the
aeropl ane prior to take-off.
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7 - How does this proposed standard address the underlying safety issue
(identified under #1)? [Explain how the proposed standard ensures that
t he underlying safety issue is taken care of.]

The proposed standard continues to address the underlying safety issue
in the same manner. The changes reflected in the proposed standard are
consi stent with other changes proposed by the Airplane Performance

Har noni zati on Working Group for the performance operating linitations.

8 - Relative to the current FAR does the proposed standard increase,
decrease, or maintain the sane | evel of safety? Explain. [Explain how
each el enent of the proposed change to the standards affects the |evel
of safety relative to the current FAR It is possible that sone
portions of the proposal may reduce the [evel of safety even though the
proposal as a whole may increase the | evel of safety.]

The proposed standard woul d i ncrease the | evel of safety relative to the
current FAR for takeoffs fromrunways where part of the runway length
nmust be used to align the airplane on the runway for takeoff.

Currently, the FAR does not require operators to take into account the

| oss of distance available to performthe takeoff. The proposed
standard woul d require operators to take this | oss of avail abl e runway
length into account when determ ning the nmaxi mum wei ght that can be
taken off froma given runway.

9 - Relative to current industry practice, does the proposed standard

i ncrease, decrease, or nmaintain the sane |evel of safety? Explain
[Since industry practice may be different than what is required by the
FAR (e.g., general industry practice nmay be nore restrictive), explain
how each el ement of the proposed change to the standards affects the

| evel of safety relative to current industry practice. Explain whether
current industry practice is in conpliance with the proposed standard.]

Industry practice varies. Sone operators already consider runway

al i gnment di stance using one of the nmethods described in the proposed
advisory material. For these operators, the proposed standard woul d
mai ntain the sane | evel of safety. For operators who do not consider
the effects of runway alignnent distance and do not add conparabl e
safety margins that are not otherw se required by the FAR the proposed
standard woul d i ncrease the | evel of safety.

10 - What other options have been considered and why were they not
sel ected? [Explain what other options were considered, and why they
were not selected (e.g., cost/benefit, unacceptable decrease in the
| evel of safety, lack of consensus, etc.) Include the pros and cons
associ ated with each alternative.]

The alternatives would be to harnoni ze on the current FAR standard or
retain the current non-harnoni zed standards. Harnonizing on the current
FAR st andard woul d i nvol ve renovi ng the runway alignnent distance

requi renent fromthe JAR This was unacceptable to the JAA, as it would
result in a decrease in safety relative to the current JAR Retaining

t he current non-harnoni zed standards was unaccept abl e because it would
not address the unlevel playing field issue of an econom c burden on JAR
operators that is not borne by FAR operators. Also, it wuld be

i nappropriate froma safety standpoint to not take into account the

di stance used, if any, to align the airplane on the runway for takeoff.

11 - Who woul d be affected by the proposed change? [ldentify the
parties that would be materially affected by the rule change — airpl ane
manuf acturers, airplane operators, etc.]

Operators and manufacturers of transport category airplanes could be
af fected by the proposed change. Airplane manufacturers woul d be
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requested by operators to provide data from which runway alignnent

di stances could be determined. Airplane operators would need to adjust
their takeoff analyses to include the consideration of runway alignnment
di stances. Specific operations may be affected in that the airplane' s
t akeof f wei ght nmay need to be reduced in order to conmply with the
proposed requirenent.

12 - To ensure harnoni zati on, what current advisory material (e.g., ACJ,
AMJ, AC, policy letters) needs to be included in the rule text or
preanbl e? [Does any existing advisory material include substantive
requi renents that should be contained in the regulation? This may occur
because the regulation itself is vague, or if the advisory material is
interpreted as providing the only acceptabl e nmeans of conpliance.]

None.

13 - Is existing FAA advisory material adequate? If not, what advisory material
should be adopted? [Indicate whether the existing advisory material (if any) is
adequate. If the current advisory material is not adequate, indicate whether the existing
material should be revised, or new material provided. Also, either insert the text of the
proposed advisory material here, or summarize the information it will contain, and
indicate what form it will be in (e.g., Advisory Circular, policy, Order, etc.)]

To fully realize the benefits of harmonization, an acceptable means of
compliance should be clearly identified and described in appropriate guidance
material. The means of compliance should be simple to apply, allow flexibility in
the specific manner of implementation, be applicable to any airplane that may
be operated under Parts 121 or 135 on any runway/taxiway configuration to be
encountered, and provide a reasonably accurate approximation of the
distance that will be needed to align the particular airplane on the particular
runway for takeoff.

Proposed Advisory Circular material addressing an acceptabl e nmeans of
conpliance is included as an attachnment to this working group report and
is summari zed bel ow.

VWhen determning a runway |ineup distance correction, the position of
the takeoff threshold, the runway/taxiway geonetry, and the tax
maneuvering characteristics of the particular airplane type should be
consi dered. Manufacturers typically provide alignment distance
increnents for 90 and 180 degree turns onto the takeoff runway. For
airplanes for which the manufacturer has not provided such data, or for
runway/ t axi way configurations not represented by the nmanufacturer’s
data, the operator should use the best data available (e.g., airplane
geonetry or suitable adjustments to manufacturer-supplied data) to
determ ne the appropriate runway alignnent distance.

The al i gnnent di stance correction can be nade directly to the avail able
runway | ength, or can be taken into account in any other manner sel ected
by the operator that gives equivalent results. For exanple, if an
operator chooses to not take credit for the potential takeoff weight
benefit for avail able clearway, and the effect of the uncredited

cl earway on takeoff weight is equal to or greater than the effect of the
runway alignment distance correction, no additional correction is
necessary. The presence of runway safety areas and other features that
are not considered part of the declared takeoff or accel erate-stop

di stances, however, cannot be used to conply with the proposed
requirenent.
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14 - How does the proposed standard conpare to the current | CAO
standard? [Indicate whether the proposed standard conplies with or does
not conply with the applicable |1 CAO standards (if any)]

| CAO Annex 6- Part 1, 5.2.8.1 states, “In deternmining the I ength of the
runway avail abl e, account shall be taken of the loss, if any, of runway
| ength due to alignnment of the aeroplane prior to takeoff.” The
proposed standard woul d i ncorporate the | CAO standard into FAR Part 121
and 135. The current FAR standards do not explicitly address this

i ssue.

15 - Does the proposed standard affect other HWG s? [Indicate whether
t he proposed standard shoul d be reviewed by other harnonization working
groups and why. ]

No.

16 - What is the cost inpact of conplying with the proposed standard?
[Pl ease provide information that will assist in estinmating the change in
cost (either positive or negative) of the proposed rule. For exanple,

if new tests or designs are required, what is known with respect to the
testing or engineering costs? |f new equi pnent is required, what can be
reported relative to purchase, installation, and mai ntenance costs? In
contrast, if the proposed rule relieves industry of testing or other
costs, please provide any known estinmate of costs.]

There woul d not be a cost inpact for those operators who currently take
runway alignment distance into account when determ ning maxi num t akeof f
wei ghts. Operators who do not take runway alignnent distance into
account could suffer a | oss of payload for each flight in which the

t akeof f wei ght nust be reduced to conply with the proposed standard.

Al so, these operators will incur costs for nodifying their takeoff

anal ysis procedure to include consideration of runway alignnent

di st ance.

The annual costs of the proposed standard for 7 najor U S. air carriers
who are not currently accounting for the effect of runway alignment

di stance on takeoff performance are estimated to be $ 29.9 nmillion

This cost estinate is based on a 90 degree turn on to the runway with a
m nimumradius turn to align the airplane on the runway.

17 - If advisory or interpretive material is to be submitted, document the advisory
or interpretive guidelines. If disagreement exists, document the disagreement.

N/A

18 - Does the HWG wish to answer any supplementary questions specific to this
project? [If the HWG can think of customized questions or concerns relevant to this
project, please present the questions and the HWG answers and comments here.]

No.

19 - Does the HWG want to review the draft NPRM prior to publication in the
Federal Register?

Yes.
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Attachnent: Proposed Advisory Mterial for Runway
Al i gnnment Di stance

Sections 121.189(e)(5)/135.379(e)(5) require correction for the loss, if
any, of runway | ength due to alignnment of the airplane prior to takeoff.
No correction is needed for runways with displaced takeoff thresholds or
turni ng aprons where there is enough roomto align the airplane before
crossing the takeoff threshold. Wenever the taxiway access to the
runway to be used for takeoff does not allow positioning of the nose
gear of the airplane at the runway threshold, a lineup correction mnust
be made. The alignment distance correction can be made directly to the
avai | abl e runway | ength, or can be taken into account in any other
manner sel ected by the operator that gives equivalent results.

For exanple, if an operator chooses to not take credit for the potentia
t akeof f wei ght benefit for available clearway, and the effect of the
uncredited clearway on takeoff weight is equal to or greater than the
ef fect of the runway alignment di stance correction, no additiona
correction is necessary. The presence of runway safety areas and ot her
features that are not considered part of the declared takeoff or

accel erate-stop di stances, however, cannot be used to conply with the
requi renent to correct for runway alignnent distance.

It is acceptable to determne the runway alignnment di stance fromthe

t axi way/ runway geonetry, the airplane geonetry, and the airplane tax
maneuvering characteristics. Because the takeoff distance/takeoff run
are defined relative to the main gear position and the accel erate-stop
di stance is defined relative to the nose gear position, the runway

I ength corrections can be different for showi ng conpliance with the
operating requirenents related to takeoff distance/takeoff run and
accel erate-stop distance. The runway | ength adjustnent associated with
the takeof f di stance/takeoff run should be based on the initial distance
fromthe nain gear to the takeoff threshold. The runway |ength

adj ustment associated with the accel erate-stop di stance shoul d be based
on the initial distance fromthe nose gear to the takeoff threshold.

Some manufacturers have provided distance adjustments for 90 and 180 degree
turns onto the takeoff runway. These data are based on minimum turn radii
consistent with the manufacturer’s recommended turn procedures. Operators
can use these data to develop lineup distance corrections appropriate to any
runway turn geometry. For airplanes for which the manufacturer has not
provided such data, the operator may use the best data available (e.g.,
airplane geometry and minimum turn radii) to determine the appropriate
correction for runway alignment distance.
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(XIl.) Report from the Airplane Performance Harmonization
Working Group

(XIIl.)Issue: Accounting for the effect of snow, slush, standing
water, and ice-covered runways on takeoff performance
(with engine failure accountability)

Rul e Section: FAR 121.189, 135.379/JAR-OPS 1.485, 1.490

1 - What is the underlying safety issue to be addressed by the FAR JAR?
[Explain the underlying safety rationale for the requirement. Wy
shoul d the requirement exist? What pronpted this rulenmaking activity
(e.g., new technol ogy, service history, etc.)?]

It is fundanental to operational safety that the pilot should be able to
either safely conplete a takeoff or bring the airplane to a conplete
stop within the remaining di stance avail able for stopping the airplane,
even if power is lost fromthe nost critical engine just before the

ai rpl ane reaches a defined go/no-go point. This principle has forned
the basis of the takeoff performance standards required for the type
certification and operation of turbine engine powered transport category
ai rplanes since Special Cvil Ar Regulation No. SR-422, effective
August 27, 1957. As of March 20, 1997, the application of this
principle was extended by the “comuter rule” to also cover schedul ed
passenger-carryi ng operations conducted in airplanes that have a
passenger seat configuration of 10 to 30 passengers and turbojet

ai rpl anes regardl ess of seating configuration

The defined go/no-go point during the takeoff is provided to the pil ot
as a speed called V. Up to the V, speed, the pilot should be able to
reject a takeoff and stop the airplane within the renaining stopping
di stance. After V, the pilot should be able to safely continue the
takeoff, even if an engine fails just prior to V,.

The presence of snow, slush, ice, or standing water on the runway has a
significant effect on an airplane’s takeoff performance capability.
Snow, slush, or standing water can greatly reduce an airplane’s

accel eration capability due to the drag caused by the tires running

t hrough the contam nant (displacing it), and by the inpingenent of the
contam nant spray on the airplane. Al four types of contani nant
seriously reduce the capability of the airplane to stop in the event of
a rejected takeoff and all but ice will reduce the accel eration
capability of the airplane. These degradations of airplane performance
capability significantly erode the safety margins that would exist if
the runway were clear and dry. |If these performance effects are not
taken into account when determ ning the nmaxi mumtakeoff wei ght and
associ ated V, speed, the airplane may not be able to stop within the
avai | abl e stopping distance if the takeoff is rejected fromnear the V,
speed, or safely continue the takeoff if an engine fails near the V,
speed.

2 - Wat are the current FAR and JAR standards relative to this subject?
[ Reproduce the FAR and JAR rul es text as indicated bel ow. ]
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Current FAR text:

A. Part 121
FAR 121.189 Airplanes: Turbine engi ne powered: Takeoff l[imitations.

£e)(d) No person operating a turbine engi ne powered airplane
certificated after August 29, 1959 (SR422B), may take off that airplane
at a weight greater than that listed in the Airplane Flight Manual at
whi ch conpliance with the follow ng may be shown:

H(4) The accel erate-stop di stance nmust not exceed the |ength of
the runway plus the length of any stopway.

2)(5) The takeoff distance nmust not exceed the | ength of the runway
plus the length of any cl earway except that the length of any clearway
i ncl uded rmust not be greater than one-half the [ ength of the runway.

3)6) The takeoff run nust not be greater than the length of the
runway.

(e)In determining maximum weights, minimum distances, and flight paths under paragraphs (a)
through (d) of this section, correction must be made for the runway to be used, the elevation of the airport,
the effective runway gradient, the ambient temperature and wind component at the time of takeoff, and, if
operating limitations exist for the minimum distances required for takeoff from wet runways, the runway
surface condition (dry or wet). Wet runway distances associated with grooved or porous friction course
runways, if provided in the Airplane Flight Manual, may be used only for runways that are grooved or
treated with a porous friction course (PFC) overlay, and that the operator determines are designed,
constructed, and maintained in a manner acceptable to the Administrator.

B. Part 135

FAR 135. 379 Large transport category airplanes: Turbine engi ne powered:
Takeof f limtations.

{e)(d) No person operating a turbine engine powered |arge transport
category airplane certificated after August 29, 1959 (SR422B), mmy take
off that airplane at a weight greater than that listed in the Airplane
Fl i ght Manual at which conpliance with the follow ng may be shown:

H(4) The accel erate-stop di stance nust not exceed the |ength of
the runway plus the I ength of any stopway.

2)5) The takeoff distance nmust not exceed the |l ength of the runway
plus the length of any cl earway except that the |l ength of any clearway
i ncl uded must not be greater than one-half the I ength of the runway.

3)(6) The takeoff run must not be greater than the length of the
runway.
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(e)I'n determ ni ng nmaxi mum wei ghts, mini num di stances, and flight
pat hs under paragraphs (a) through (d) of this section, correction nust
be made for the runway to be used, the elevation of the airport, the
ef fective runway gradient, the anbient tenperature and wi nd conponent at
the tine of takeoff, and, if operating Iimtations exist for the m nimm
di stances required for takeoff fromwet runways, the runway surface
condition (dry or wet). Wt runway di stances associated wth grooved or
porous friction course runways, if provided in the Airplane Flight
Manual , may be used only for runways that are grooved or treated with a
porous friction course (PFC) overlay, and that the operator deternines
are designed, constructed, and maintained in a nmanner acceptable to the
Admi ni strator.

Current JAR text:

(XIV.)JAR-OPS 1.485General

(a)An operator shall ensure that, for determining compliance with the requirements of this subpart, the
approved performance data in the Aeroplane Flight Manual is supplemented as necessary with other data
acceptable to the Authority if the approved performance data in the Aeroplane Flight Manual is insufficient
in respect of items such as:

(1 Accounting for reasonably expected adverse operating conditions such as take-off and landing on
contaminated runways; and

(2) Consi deration of engine failure in all flight phases.
(b) An operator shall ensure that, for the wet and contam nated
runway case, performance data determined in accordance with JAR 25X1591

or equival ent acceptable to the Authority is used. (See |IEM OPS
1.485(b).)

JAR- OPS 1. 490Take- of f

£b)(d)  An operator must meet the following requirements when determining the maximum permitted
take-off mass:

£53(6)On a wet or contaminated runway, the takeoff mass must not exceed that permitted for a
take-off on a dry runway under the same conditions.

fe)(e)  When showing compliance with sub-paragraph (b) above, an operator must take account of the
following:

34 The runway surface condition and the type of runway surface (see IEM OPS 1.490(c)(3));

2a — If no FAR or JAR standard exists, what nmeans have been used to
ensure this safety issue is addressed? [Reproduce text fromissue
papers, special conditions, policy, certification action itens, etc.
t hat have been used relative to this issue]

N A
3 - Wat are the differences in the FAA and JAA standards or policy and
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what do these differences result in? [Explain the differences in the
standards or policy, and what these differences result in relative to
(as applicable) design features/capability, safety margins, cost,
stringency, etc.]

Currently, the Part 121/135 operating rules do not specifically require
that runway surface contami nation in the formof ice, snow, slush, or
standi ng water be taken into account in determ ning allowabl e takeoff

wei ghts. FAA Advisory Circular (AC) 91-6A provides information

gui del i nes, and reconmendati ons for conducting turbojet operations on
runways covered by water, snow, or slush, but as with any AC, conpliance
with its recomendations is not mandatory. FAA order 8400.10, “Air
Transportation Qperations |nspector’s Handbook,” notifies FAA Qperations
I nspectors to consult AC 91-6A for operations on runways that have snow,
slush, ice, or standing water because such conditions “typically require
corrections for takeoff calculations.” Although Inspectors are advised
that the effects of contam nated runways, nust be accounted for, there
is no FAR that explicitly requires this.

In contrast to the FAA requirenents, JAR-OPS 1 requires runway surface
contam nation in the formof ice, snow, slush, or standing water to be
taken into account in determning allowable takeoff weights for al
Performance Cl ass A airplanes used in commercial air transportation
(Performance Class A airplanes include nulti-engine turbopropeller

ai rplanes with a naxi mum approved passenger seating configuration of
nore than 9 seats or a nmaxi mum takeoff nass exceedi ng 5700 kil ograns,
and all multi-engine turbojet powered airplanes.) In addition, JAR- OPS
1 requires operators to ensure that the contam nated runway data bei ng
used has been devel oped in accordance with certain criteria provided in
JAA advisory material or their equivalent. The JAR standard takes into
account a failure of the nost critical engine just before the airplane
reaches a defined go/no-go point, just like for the dry or wet runway
case. JAR-OPS 1 also requires the operator to ensure that the approved
performance data in the Airplane Flight Manual (AFM is supplenented as
necessary with other data acceptable to the Authority if the AFM I acks
contam nated runway data, including the consideration of engine failure.

The JAR standards provide a higher |evel of safety than the FAR when
operating fromrunways contani nated by standi ng water, slush, ice, or
snow. |In achieving this higher |evel of safety, the JAR standards

i mpose an econom ¢ burden on JAR operators that is not borne by FAR
oper at ors.

4 - What, if any, are the differences in the current neans of
conpliance? [Provide a brief explanation of any differences in the
current conpliance criteria or methodology (e.g., issue papers),

i ncluding any differences in either criteria, nethodol ogy, or
application that result in a difference in stringency between the
st andards. ]

The FAR does not contain a standard for takeoff performance limtations
from cont am nated runways, so there is no applicable neans of

conpliance. Guidance published by the FAA in AC 91-6A for operations on
contam nated surfaces differs fromthe conpliance criteria used by the
JAA in that it does not provide a specific nethodol ogy for determ ning
an airplane’ s takeoff perfornance on contan nated surfaces. Al so,
exanpl es are provided of contam nated runway perfornmance data determ ned
wi t hout consideration of engine failure, which would not be permitted
under the JAR standard.

5 — Wat is the proposed action? [Describe the new proposed

requi renent, or the proposed change to the existing requirenment, as
applicable. 1s the proposed action to introduce a new standard, or to
take sonme other action? Explain what action is being proposed (not the
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regul atory text, but the underlying rationale) and why that direction
was chosen for each proposed action.]

The working group did not reach a consensus on this issue. Because the
performance effects of runway contaminati on can be severely penali zi ng
when considered in conbination with a possible engine failure, the
econom ¢ inpact of taking theminto account can be significant. Takeoff
wei ght can be severely restricted, which can lead to a | oss of revenue
if the cargo or passenger payl oad nmust be reduced. |In sone cases,
operations may no | onger be econonically viable. Some nenbers of the
wor ki ng group considered the resulting econom c penalty to be too |arge
inrelation to the potential safety benefit to recomend harnoni zati on
to the JAR standard.

The wor ki ng group investigated the potential for reducing this economc
burden while maintaining the safety benefits, including data anal ysis,
presentation, and performance cal cul ati on nethods, differentiation of
cont am nant types, depths, and frequency of occurrence, and runway
clearing and condition reporting practices. Subgroups were formed to
exam ne each of these issues and report to the working group. The
subgroups’ conclusions regardi ng each of these issues are provided
separately (Subgroup reports 1 and 2), but the end result was that there
was little Iikelihood of significantly reducing the econom ¢ burden
associ ated with accounting for the effects of contam nated runways on

t akeof f perfornance when engine failure accountability is included.

Therefore, the working group is subnmitting two different reports
regardi ng rul emaki ng proposals for this issue. One report (this one),
supported by the nmajority of working group nenbers, proposes harnoni zing
to the JAR standard, including accountability for engine failure. The
ot her report proposes adopting contani nated runway takeoff limtations
into the FAR that would not include engine failure accountability.

Wi | e those nmenbers of the working group who support harnonizing to the
JAR standard al so recogni ze the potential econom c inmpact of the
proposed standard, we also know that many U S. operators already
voluntarily account for the effects of contam nated runways on takeoff
per formance, including engine failure accountability. Some operators do
this for all of the airplane types in their fleet, while others do so
only for certain airplane types. |n general, the perfornmance penalties
associ ated with accounting for contam nated runways were appreciably
lower for nore recently certified airplane types than for ol der airplane
types. As the older airplane types are retired, the econom c burden of
conplying with contanmi nated runway standards will be reduced. This
suggests that a delayed conpliance date could be used to take advantage
of the safety benefit currently realized by voluntary conpliance and
provide a path to eventual use of a single, inproved standard.

Al so, adopting contami nated runway standards with a del ayed conpliance
date woul d provide additional time to investigate nmethods of reducing

t he econonic inpact of the proposed standards. For exanple, research
currently being conducted regardi ng the perfornance effects of

contam nated runways nmay result in refinenents in the nethods used to
det erm ne performance penalties under such conditions. These
refinements may reduce the performance penalties associated with
accounting for an engine falilure on contam nated runways. |ncreasing
the stringency of airport requirenments for snow and ice control, better
coordi nati on between airport and airplane operators regardi ng snow and
ice control plans, and airplane operators’ consideration of contam nated
runway performance in their winter fleet planning and usage are ot her
ways that could reduce the econonic burden inposed by the proposed

st andar d.

To achieve the goals identified in the precedi ng paragraph, it is
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i mportant that only the conpliance date of the proposed standard be

del ayed, not the adoption of the proposed standard itself. Adoption of
a standard woul d enable the affected parties to nake the | ong term pl ans
and comitnments needed to provide nmaxi mal benefit at m ni num cost.

Har moni zing to the JAA requirenments espoused in JAR-OPS 1, including
accountability for an engine failure during the takeoff, is proposed for
the foll owi ng reasons:

1

Har moni zation of this issue is an inportant safety and econonic

i ssue. Safety margins are seriously degraded by the presence of

sl ush, snow, 1ce, or standing water on the runway. Wthout

har noni zati on, the sane type of airplane taking off fromthe sane
runway under the sane conditions could have significantly different
safety margi ns and revenue generating capability, subject to whether
it is being operated by a FAR or JAR operator. This significant
difference in safety and revenue generating capability is precisely
what the Performance Harnoni zati on Worki ng Group was tasked to try to
el i mnate.

Statistics presented in the Takeoff Safety Training A d, devel oped
jointly by the aviation industry and the FAA in 1992, and

suppl enented by Boeing in 2000 (Boeing Aero Magazi ne, July 2000) show
that 9 percent of the rejected takeoff accidents/incidents for which
runway conditions were reported occurred on contam nated runways.
(Runway conditions were not reported for 29 percent of the rejected
t akeof f accidents.) Since it is estimated that significantly fewer
than 9 percent of takeoffs are nmade from contam nated runways (see
item 16 of this report), the risk of a rejected takeoff accident is
di sproportionately greater on a contaminated runway than on a dry
runway. Although it is inconclusive whether the standards proposed
in this report would have prevented or nminimzed the effects of the
known accidents/incidents, the proposed standards woul d increase the
| evel of safety for all takeoffs from contam nated runways.

In Working Group Report 5 (which reconmends contam nated runway
accountability w thout accounting for engine failure), it is
suggested that engine failure accountability m ght be ignored on a
probability basis. Not accounting for an engine failure on a
probability basis, however, treats a contam nated runway condition in
the sane nanner as a failure condition, or other randomy occurring
variable. But runway contamination is a readily identifiable

nonr andom operati ng condition, no different than other variables that
are fully taken into account for takeoff, such as w nd, runway sl ope,
tenperature, pressure altitude, etc. Not accounting for an engi ne
failure on contam nated runways woul d be akin to not accounting for
engine failure on extrenmely hot days, or at very high altitude
airports.

Al so, as stated in the preanble of Notice of Proposed Rul enaki ng 93-8
(58 FR 36738), “it is fundanmental to operational safety that the
pil ot should be able to either safely conplete the takeoff, or bring
the airplane to a conplete stop if a decision is nade to reject the
takeoff no later then the V, speed, even if power is lost fromthe
nost critical engine just before V,.” This principle is part of the
underlyi ng safety objective of both the FAR and the JAR to provi de
safety margins for an engine failure occurring at any point in the
flight. To accept that an engine failure need not be taken into
account for contam nated runway takeoffs would underm ne this

phi | osophy.

If takeoff performance is based on all engines operating throughout
the takeoff, there would be an exposure period for runway-limted
takeof fs such that the pilot would be unable to either safely
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conplete the takeoff if power were lost fromthe critical engine or
to reject the takeoff and bring the airplane to a conplete stop
within the remaining runway. |In this situation, the maxi num speed
fromwhi ch the airplane could be brought to a conplete stop on the
runway woul d be | ower than the nmini mum speed from which the airplane
coul d takeoff and reach a height of 15 feet over the end of the
runway after an engine failure. Attenpting to stop for any reason
during this exposure period would result in an overrun, while
continuing the takeoff if an engine fails during the exposure period
would likely result in the airplane being unable to safely conplete
t he takeoff.

In addition to violating the basic principle of retaining the
capability to either takeoff or stop on the runway in the event of an
engine failure, there is the question of what information to provide
to the pilot if takeoff limtations were based on all engines
operating throughout the takeoff. Currently, pilots are provided
wth a V, speed, which is defined as “the maxi mrum speed in the
takeof f at which the pilot nust take the first action (e.g., apply
brakes, reduce thrust, deploy speed brakes) to stop the airplane
within the accel erate-stop distance [and] the mininumspeed in the
takeoff, following a failure of the critical engine at Vg, at which

the pilot can continue the takeoff and achieve the required hei ght
above the takeoff surface within the takeoff distance.” The V,
concept would no |onger be valid for takeoffs in which an engi ne
failure is not taken into account. Maxi num “stop” and m ni nrum “go”
speeds could be provided, which would be the naxi nrum speed from which
the airplane could be stopped on the runway, and the m ni nrum speed
fromwhi ch a takeoff could be safely continued after an engi ne
failure, respectively. But this would be a significant departure
fromwhat pilots are accustoned to for typical day-in day-out
operations, and there would be the further question of what to
recommend to the pilot for a problemoccurring in the exposure period
bet ween t hese speeds. |If only the maxi num stop speed is provided,
the pilot is likely to attenpt to continue the takeoff if an engine
fails above but near that speed, which could prove disastrous.

In general, contam nated runway operations are infrequent and
transitory, which tends to nitigate the econom c burden. Al so,
unl i ke many ot her vari abl es adversely affecting takeoff perfornance,
like pressure altitude and tenperature, action can usually be taken
to renmove or reduce the |evel of runway contam nant. The economc
penalty can be reduced or elimnated by waiting until the runway is
cleared or conditions otherw se inprove.

In Working Group Report 5 it is suggested that introducing engi ne-

i noperative contam nated runway accountability may actual |y decrease
safety by diverting passengers fromair travel to autonobile travel
when flights are del ayed or cancel ed due to contam nated runway
conditions. However, it is difficult to envisage a situation where a
signi ficant nunber of passengers woul d, when faced with a flight
del ay due to severe winter conditions, be prepared to and choose to
drive under those conditions. |In addition, as indicated by the
exanples cited in Report 5, it is typically the |longer range flights,
where it would be inpractical to drive instead of flying, that would
be i nmpacted nost severely in terns of potential passenger offl oads,
del ays, or flight cancellations.

The i nmpact of one-engi ne-inoperative contam nated runway
requirenents, in terns of flight delays and cancellations, is
unlikely to be anywhere near as great as those already occurring as a
result of other severe weather conditions (e.g., sumrer thunderstorns
or dense fog), nechanical problens, or air traffic scheduling
constraints.
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5. O the different types of runway surface contani nation, slush causes
a considerably Il arger performance penalty. The greater the depth of
contam nant, the larger the penalty (an exception bei ng when the
maxi mum al | owabl e takeoff weight is limted by mnimum control speed
consi derations). In general, however, slush is the |least frequently
occurring condition and is the nost transitory type of runway
contam nant. Yet, those opposed to engine failure accountability on
contam nated runways continue to cite takeoff weight penalties
associ ated with the nmaxi mum depth of slush for which a takeoff can be
made conbined with being at or near the maxi num al | owabl e wei ght
allowed for the runway length in dry conditions. This use of the
data overstates the potential revenue inpact of the harnonized
standards proposed in this working group report.

The only conplete revenue inpact analysis of actual operating data
during wi nter conditions was supplied by one operator and included as
an attachnent to this report. These data show that out of a total of
446, 015 departures for this operator, 0.10 percent were from runways
wi th one-quarter inch of contami nant and 0.02 percent were from
runways with one-half inch of contamnant. Qut of a total operating
revenue of $4, 735,587,000 in 1999, $190, 739 (0.004% of operating
revenue) was | ost due to accounting for contam nated runways on a
one- engi ne-inoperative basis. Restricting the analysis to the ten
airports with the highest nunber of operations from contani nated
runways, which included Detroit-Metro, Baltinore-Wshington

I nternational, Chicago Mdway, and C evel and Hopki ns, |ess than one-
hal f of one percent of takeoffs were fromrunways w th one-quarter

i nch of contanmi nant and | ess than one-tenth of one percent were from
runways with one-half inch of contami nant.

6. Harnoni zati on would “level the playing field” not only between FAR
and JAR operators, but also anong different FAR operators. Since the
FAR does not currently require that contam nated runway conditions be
taken into account, there are a variety of practices being enpl oyed
in regards to contamn nated runway takeoff performance.

7. Many of the sane issues were dealt with during the process |eading up
to adoption of the JAR-OPS 1 contam nated runway requirenents. The
overal | experience after adoption of these requirements has thus far
not borne out projections of operations being curtailed because of
t he magni tude of the payl oad reductions, and has in sonme cases
engendered a cl oser working rel ati onship between airplane and airport
operators to safely conduct operations under adverse weat her
conditions. The nmpjority of the authors of this working group report
do not consider the operating environment of FAR operators to be
uni que or significantly different than that of JAR operators as far
as contam nated runway operations are concerned. Fromthe standpoint
of harnmoni zing the standards to reduce conpetitive disparities,

FAA/ JAA operators conpeting on simlar routes experience the sane
operating environnent.

8. Except for very few instances of certain out-of-production airplanes,
the data are readily avail able for operators to use to show
conpliance with the proposed harnoni zed requirenments, including
accounting for an engine failure. Even in these few instances,
produci ng acceptable data is not considered to be a significant
obstacle. This issue has already been addressed by the exi stence of
the JAR-OPS 1 requirenment to account for contam nated runway
conditions on a one-engi ne-inoperative basis. Manufacturers produced
appropriate data packages so that operators coul d show conpli ance
with these requirements. It is intended that these same data
packages woul d be acceptable to show conpliance with the FAR
requi renents proposed in this report.
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Al t hough the availability of data needed to show conpliance with the
proposed standard is not expected to be a problem it is recognized
that existing data has been produced to differing standards, which
as noted in Subgroup Report 1, can have a large inpact on the takeoff
wei ght capability of an airplane on contam nated runways. Although
different sets of data produced to differing standards may both be
acceptable froma regulatory (safety) standpoint, the resulting

ai rpl ane perfornmance, and hence cost inpact to operators, may be
significantly different. There will be a strong desire by the
operators for manufacturers to revise data that has been produced to
standards nore stringent than are necessary to be accepted by the
regul atory authority. Revising the existing data will result in an
additi onal cost to the airplane manufacturers, but, in turn, it would
reduce the revenue inpact of the proposed standards to operators.
Presunably, any revision of existing data will only be undertaken if
it will Iessen the penalty to operators and can be provided for a
positive net “cost.” Therefore, although the adoption of the

har moni zed standards proposed in this report may result in the need
to revise existing data, it can be assunmed that such revisions wll
only occur if they result in a net benefit by |owering the potentia
revenue | oss incurred by the adoption of the proposed contam nated
runway takeoff performance limtations.

The Working Group notes that expeditiously removing snow, slush, ice, and
standing water from runways is a more effective manner of improving the
safety of operations than by imposing airplane operating limitations alone.
Therefore, the working group strongly recommends that the FAA task ARAC
with exploring the feasibility of developing more stringent regulatory
standards for runway clearing and condition reporting. Although 8§ 139.313
currently requires “prompt removal or control, as completely as practical, of
snow, ice, and slush on each movement area,” this standard does not
provide the consistent level of safety that is desired, and puts extreme
pressure on operators and pilots to operate in conditions where the precise
airplane performance capability cannot be known. The working group
recommends that the FAA update the requirements of § 139.313 to require
that runways, stopways, high-speed turnoffs, and taxiways be maintained in a
“no worse than wet” condition (consistent with the guidance provided in

AC 150/5200-30A). Such a requirement will provide an additional incentive to
airport operators to aggressively seek the tools, methods, and cooperation
they need with all affected parties to enhance the safety of winter
operations.

These concerns remain regardless of whether or not the standard proposed in
this report is adopted. Another ARAC Working Group should be tasked with
an examination of runway surface reporting and clearing criteria.
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History of Contaminated Runway Requirements in Europe

Some European operators accounted for engine failure on contaminated runways even
before JAR-OPS 1 was adopted by JAA in 1995. These standards were introduced
because: 1.) The European operators recognized that safety dictated that engine failure
should be accounted for on contaminated runways, and 2.) In Europe, the frequency that
runways are actually contaminated, resulting in a weight penalty, is very small.

The U K operating rules equivalent to FAR 121, Air Navigation (General)
Regul ati ons, paragraph 7, were already in place in 1974 to require that
account be taken for the surface condition of the runway, and that a
proper V, should be used, including full engine failure accountability
under all conditions. However, at that time the U K certification
basis, British Gvil Ar Regulations Section D, only required the
schedul i ng of all engines contaminated runway data. This was pernmitted
because contami nated conditions are fairly infrequent and short-lived in
the U K Enphasis was placed on waiting for the runway to be cl eared,
or for conditions to inprove. The notable exception to the |ack of
engine failure data was Concorde, which had full engine failure
accountability since its entry into service in 1976.

As JAR 25 Change 13 certification rules (which provided detail ed engine
failure accountability criteria for contam nated runways) becane

ef fective (18 Cctober 1988), engine failure data has been nore widely
avai |l abl e, enabling full conpliance with the U K. Air Navigation

(CGeneral) Regulations. 1In general, with the increased use of de-rated
thrust and reduced thrust takeoffs, the need for all-engines-operating
performance to get airborne is reduced. |t becane unreasonable to

perpetuate the old position, born of necessity, and recogni ze that
today’'s aircraft generally have one-engi ne-inoperative (OEl) capability
on contami nated runways. Since 1996, CAA in the U K has been
encour agi ng operators to nake the transition to JAR-OPS 1

In Germany, Lufthansa has accounted for OEl on contam nated runways
since 1972. Up to this time, the Gernman regul ations only specified
taki ng contani nated runways into account, and did not specify if this
was for all engines operating or CEl.

In France, contanmi nated runway accountability has been required since
1974, but the regulations did not specify whether it was based on all-
engi nes-operating performance or OEl performance. However, if an AFM
contai ns engi ne-out data for contam nated runways, the operators are
required to use it. Air France has accounted for OEl on contam nated
runways since 1972.

The availability of OEl data in the AFM depends on whether or not the
type certification regulations require it in the country where the
airplane is certified. For exanple, all Airbus nodels are delivered
with OEl contam nated runway performance data in the JAA AFMin
conpliance with JAR-25 requirenents. (Per FAA requirenents, these data
may be provi ded as guidance information in the unapproved section of the
FAA AFM but as guidance are not required to be used by the operator.)
Enbraer provides data in the AFM for both all-engines-operating and OE
performance on contam nated runways to JAA operators. For FAA
certification of the EMB 135/145, there is no approved data for
cont ami nated conditions, since the FAR does not require it. Boeing
provi des CEl contani nated runway performance in the JAA approved AFM s
for the 747-400, 777-200, 757-300, and 737-600/700/800 since these
nodel s were certified to JAR-25. For Boeing nodels that were not
certified to JAR-25, but need to operate in conpliance with JAR-OPS 1
suppl enentary OEl contam nated runway performance data has been nade
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avai |l abl e to the operators.

At present, there are 33 nenber states in the JAA, and 16 nenber states
in the European Union. Since JAR-OPS 1 was adopted by JAA in 1995,
there were questions about how it could becone |law in those individual
countries. Legal issues regarding inplenentation of JARROPS 1 in the
countries of the European Union have been resolved, and it is
anticipated that these requirenents will becone law in those countries
as “EU-OPS 1” in the near future

Concl usi ons _and Recommendations of “Aircraft Take-off Performance and
Ri sks for Wt and Cont am nated Runways in Canada,” a report prepared for

Transport Canada in May 1994 by Sypher: Mieller International |nc.

The purpose of this study was to devel op recommendati ons to inprove
operational safety for Canadian aircraft taking off fromwet runways, or
runways contaninated with snow, slush, or ice. The study found that as
a result of increased drag, reduced friction, and reduced directiona
control, accident risks on takeoffs fromwet and contam nated runways
are greater than acceptable and that the JAR standards reduce these
risks. Although the costs were found to typically exceed the benefits

i f the passenger payl oad nust be reduced to include engine failure
accountability for contaminated runway conditions, the risks involved in
takeoffs fromwet and contani nated runways w t hout accounting for the
conditions were found to be unacceptably high. Costs and the inpact on
the air carriers were not found to be econonically unreasonabl e.

The study al so surveyed six operators in Germany, France, Scandi navi a,
the United Kingdom and Japan to review their practices in accounting
for wet and contani nated runways for takeoff. Al six carriers were
required by their respective regulatory authority to use approved
performance data for operations fromwet and contam nated runways. None
of the carriers use the V, /V,  concept associated with not accounting
for an engine failure (i.e., no single V, speed fromwhich the pilot can
ei ther safely continue the takeoff or stop the airplane within the
remai ni ng stopping distance available). The carriers viewed the V, /V,,,
concept as too conplicated froman operational point of view

The study reconmended that Canada take action to reduce the risks

associ ated with operations fromwet and contam nated runways by
requiring wet and contam nated runway conditions to be taken into
account with an engine failure. Based on the additional risk associated
with the use of the V /V,  concept, and the concerns raised by the

carriers surveyed, it was recommended that the V,/V, concept not be
permtted i n Canada.

For each proposed change fromthe existing standard, answer the
foll owi ng questions:

6 - What shoul d the harnoni zed standard be? [Insert the proposed text
of the harnoni zed standard here]

NOTE: The Wbrking Group recomends the foll owi ng standard be adopted and
further recomrends that mandatory conpliance with the requirenent to
account for contam nated runways be del ayed until January 1, 2010.

A. Part 121

(XV.) FAR 121.171 Applicability.
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(c) Except as provided in paragraphs (d) and (e) of this section
each certificate hol der operating a turbine-engi ne-powered airplane
shall conmply with the applicable provisions of 8§ 121.189 through
121. 197, except that when it operates —

(1) A turbopropeller powered airplane type certificated after
August 29, 1959, but previously type certificated with the sanme nunber
of reciprocating engines, the certificate holder may conply with 88
121.175 through 121.187; or

(2) Until December 20, 2010, a turbopropeller powered airplane

described in § 121.157(f), the certificate holder may conmply with the
appl i cabl e perfornmance requirenents of Appendix K of this part.

(e) The requirenment of 8§ 121.189(e)(3) to correct for contamn nated
runway surface conditions becones effective on January 1, 2010.

FAR 121.189 Airplanes: Turbine engi ne powered: Takeoff linitations.
{e)(d) No person operating a turbine engine powered airpl ane
certificated after August 29, 1959 (SR422B), may take off that airplane

at a weight greater than that at which conpliance with the follow ng may
be shown for the runway to be used:

H(4) The accel erate-stop di stance nust not exceed the accel erate-
stop di stance avail abl e.

2)(5) The takeoff distance must not exceed the takeoff distance
avai l abl e with any clearway di stance not exceeding half of the takeoff
run avail abl e.

3)6) The takeoff run nust not be greater than the takeoff run
avai | abl e.

“43(7) The same val ue of V, nust be used to show conpliance with
par agraphs (c) (1) through (c)(3) of this section

£53(8) On a wet or contaminated runway, the takeoff weight must not exceed that permitted for
takeoff on a dry runway under the same conditions.

fe}(f)I n determ ni ng maxi mum wei ghts, m ni mum di stances and fli ght
pat hs under paragraphs (a) through (d) of this section, correction nust
be made for-—
{1)(6) The pressure altitude at the airport;

£23(7) The anbi ent tenperature at the airport;

£33(8) The runway surface condition (dry, wet, or contamn nated)
and the type of runway surface (paved or unpaved);

£43(9) The runway slope in the direction of takeoff;

{5)3(10)Wnd, including not nore than 50 percent of the reported
headwi nd conponent and not | ess than 150 percent of the reported
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tail wind conponent; and

(6) The loss, if any, of takeoff run avail able, takeoff distance
avai | abl e, and accel erate-stop di stance avail able due to aligning the
airplane on the runway prior to takeoff.

(f) Wet runway accel erate-stop di stances associated with grooved or
porous friction course runways nay be used only for runways that
are grooved or treated with a porous friction course (PFC) overl ay.

A. Part 135

(XVI.)FAR 135.1 Applicability.

(b) The requirenment of § 135.379(e)(3) to correct for contan nated
runway surface conditions becones effective on January 1, 2010.

FAR 135. 379 Large transport category airplanes: Turbine engi ne powered:
Takeof f linmitations.

| {e)(d) No person operating a turbine engine powered |arge transport
category airplane certificated after August 29, 1959 (SR422B), nmy take
off that airplane at a weight greater than that listed in the Airplane
Fl i ght Manual at which conpliance with the follow ng may be shown for
the runway to be used:

(1) The accel erate-stop distance nust not exceed the accel erate-
stop distance avail abl e.

(2) The takeoff distance nmust not exceed the takeoff distance
avai l able with the any clearway distance not exceeding half of the
takeof f run avail abl e.

(3) The takeoff run must not be greater than the takeoff run
avai l abl e.

| {4)3(5) The same val ue of V, nust be used to show conpliance with
par agraphs (c) (1) through (c)(3) of this section

| £53(6) On a wet or contaminated runway, the takeoff weight must not exceed that permitted for
takeoff on a dry runway under the same conditions.

ﬁgngLIﬁ det er mi ni ng naxi mum wei ghts, m ni num di stances and fli ght
pat hs under paragraphs (a) through (d) of this section, correction nust
be made for-
(1) The pressure altitude at the airport;
(2) The anbient tenperature at the airport;

(3)  The runway surface condition (dry, wet, or contaminated) and the type of runway surface
(paved or unpaved);



PERF HWG Report 4

(4) The runway slope in the direction of takeoff; and

(5) Wnd, including not nore than 50 percent of the reported
headwi nd conponent and not |ess than 150 percent of the reported
tail wind conponent; and

(6) The loss, if any, of takeoff run avail able, takeoff distance
avai | abl e, and accel erate-stop di stance avail able due to aligning the
airplane on the runway prior to takeoff.
(f) Wet runway accel erate-stop di stances associated with grooved or

porous friction course runways nay be used only for runways that
are grooved or treated with a porous friction course (PFC) overl ay.

JAR-OPS 1
JAR 1.485General

(a)An operator shall ensure that, for determining compliance with the requirements of this subpart, the
approved performance data in the Aeroplane Flight Manual is supplemented as necessary with other data
acceptable to the Authority in respect of items such as:

(1)  Accounting for reasonably expected adverse operating conditions such as take-off and
landing on contaminated runways; and

(2) Consideration of engine failure in all flight phases.

b¥(c)For the wet and contaminated runway case, performance data determined in accordance with |
JAR 25X1591, or other data ensuring a similar level of safety acceptable to the Authority must be used.
(See IEM OPS 1.485(b)).
JAR 1.490Take-off

£b)(d)An operator must meet the following requirements for the runway to be used when determining |
the maximum permitted take-off mass:

£2)(3) On a wet or contaminated runway, the take-off mass must not exceed that permitted for a |
take-off on a dry runway under the same conditions.

fe)(e)When showing compliance with subparagraph (b) above, an operator must take account of the |
following:

23(4)The runway surface condition and the type of runway surface (See IEM OPS |
1.490(c)(3)).

IEM No. 2 OPS 1.490(c)(3) — Type of Runway Surface (Grooved and Porous Friction
Course).

Where an identified paved runway has been prepared and maintained with a grooved or porous
friction course (PFC) in accordance with a standard such as FAA AC ISO/5320-12A, or other
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equivalent acceptable to the Authority, performance credit may be taken, provided that approved
performance data is in the AFM and is identified as appropriate for use in conjunction with a
grooved or PFC runway.

Summary of Proposed Changes:

[Note: The proposed changes discussed below include more than just the changes associated
directly with the issue of contaminated runway takeoff performance with engine failure
accountability. This was done for completeness and clarity due to the many changes being
proposed for the rule sections that address takeoff limitations. Therefore, some of the proposed
changes described below will either be repeated or more fully explained in other working group
reports. |

£-(13) Arend 88 121.189(c) and 135.379(c) to renove the words “listed
in the Airplane Flight Manual.” Currently, 88 121.189(c) and 135.379(c)
require that the Airplane Flight Manual (AFM must be used to determ ne
t he maxi mum t akeoff wei ght for which conpliance is showmn with the field
I ength requirenents of those sections. As noted in Wrking Goup Report
1, for nost of the new performance requirenments bei ng proposed by the
Per f or mance Har noni zati on Working Group (e.g., runway alignment
di stance, retroactive application of wet runway requirenents,
contam nated runway requirenments), airplane perfornmance data not
currently furnished in AFMs will be needed in order to show conpliance.
VWil e the working group recomends that the subject of AFM data
requi renents be further investigated by a working group tasked wi th such
part 25 issues, the working group recomends proceeding with this
rul emaki ng wit hout waiting for that task to be conpleted. Until that
task is conpl eted, operators should be able to show conpliance to the
proposed contam nated runway takeoff |inmitations using supplenentary
data acceptable to the regulatory authority.

Removing the words “listed in the Airplane Flight Manual” from
88 121.189(c) and 135.379(c) would | eave the proposed 8§ 121.173(a) and
135.363(a) (as proposed in Wrking Goup Report 1), respectively, as the
applicable requirements regarding the source of data for show ng
conpliance with 88 121.189(c) and 135.379(c). The proposed
88§ 121.173(a) and 135.363(a) state that the performance data in the
Ai rplane Flight Manual, supplenented as necessary with other data
acceptable to the Adninistrator, applies in deternining conpliance with
88 121. 175 through 121.197 and 88 135. 365 through 135. 387, respectively.

(2)(14) Arend 88 121.189(c) and 135.379(c) to add the words “for the
runway to be used” to clarify that conpliance with this requirenent nust
be shown for the runway to be used. This is a clarifying change only.

(3)3(15) Arend 88 121.189(c)(1), (c)(2), and (c)(3) and 88§
135.379(c) (1), (c)(2), and (c)(3) to use the terns “accel erate-stop

di stance available,” “takeoff distance available,” and “takeoff run
avail abl e,” which would be defined in the proposed new 88 121.173(i) and
135.363(i). (See Wrking Goup Report 1 for proposed acconpanyi ng

amendnments to 88 121.173 and 135.363). This change woul d harnoni ze the
wor di ng of the JAR and FAR standards, but would not change the
requirenent.

(4)(16)Add, as a new 8 121.189(c)(4) and new 8§ 135.379(c)(4)., a
requirement that the same value of V, nust be used to show conpliance
with the accelerate-stop, takeoff run, and takeoff distance limtations.
This requirement woul d ensure that, froma single defined go/ no-go point
(i.e., the V, speed), the takeoff can either be safely conpleted, or the
ai rpl ane can be brought to a stop within the remaining distance
aval | abl e for stopping the airplane. Although the current FAR requires
this capability through the interaction of the part 25 definitions for
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t akeof f and accel erate-stop di stances and the associ ated operating
requi renents, adding the proposed paragraph woul d make this requirenent
nore explicit. Wth the addition of the proposed takeoff limtations
for operations from contam nated runways, the proposed 8§ 121.189(c)(4)
and 135.379(c)(4) would clarify that these |imtations rmust include
accountability for failure of the critical engine. This clarification
i s considered beneficial because of the w despread availability and use
of all-engines-operating data for operations on contam nated runways
that will no longer be accepted for use under the proposed standard.
Thi s proposed change woul d al so harnonize the FAR with the current JAR
standard. The use of all-engi nes-operating data, as proposed in Wrking
Group Report 5, would not provide the capability to neet the

requi renents of 88 121.189(c)(1) through (c)(3) with the same V, speed,
and therefore would not conply with the 88 121.189(c)(4) and
135.379(c) (4) proposed in this report.

£53(17)Add new 88 121.189(c)(5) and 135.379(c)(5) to require that the
takeof f weight on a wet or contami nated runway not exceed the takeoff
weight permitted on a dry runway under the sane conditions. It would be
i nappropriate, froma safety standpoint, to allow a hi gher maxi num
t akeof f weight froma contaninated runway than froma dry runway under
ot herwi se identical conditions. Wthout the proposed requirenment, this
situation could potentially occur due to differences in the methods for
determ ning the distances used in establishing the naxi mum al | owabl e
takeof f weight. (In determning the contam nated runway accel erate-stop
di stances under this proposal, credit can be taken for the use of
reverse thrust for stopping the airplane. Reverse thrust credit is not
permtted in determining dry runway accel erate-stop distances. For a
continued takeoff, the airplane can be at a height of 15 feet over the
end of a wet or contani nated runway, but nust be at a height of 35 feet
(if there is no clearway) for a dry runway.) [Note: Because both wet
and contam nated runways woul d be covered by this proposed change, this
proposal is repeated in the Wrking G oup Report 2.]

(6y(18)Reformat 88 121.189(e) and 135.379(e) to list, in separate
sub- par agraphs, each of the itenms for which correction nust be nmde.
Currently, 88 121.189(e) and 135.379(e) require correction nade to the
maxi mum wei ghts, m ni mum di stances, and flight paths under paragraphs 88
121.189(a) through (d) and 88 135.379(a) through (d), respectively, for
the runway to be used, the elevation of the airport, the effective
runway gradi ent, the anbient tenperature and wi nd conponent at the tine
of takeoff, and, if operating limtations exist for the m ninmm
di stances required for takeoff fromwet runways, the runway surface
condition (dry or wet). Sections 121.189(e) and 135.379(e) al so state
that wet runway distances associated with grooved or porous friction
course runways, if provided in the Airplane Flight Manual, nay be used
only for runways that are grooved or treated with a porous friction
course (PFC) overlay, and that the operator determ nes are designed,
constructed, and naintained in a nanner acceptable to the Admi nistrator

Under this proposal, 88 121.189(e) and 135.379(e) would be revised to
state, “In determ ning nmaxi num wei ghts, m ni mum di stances and fli ght
pat hs under paragraphs (a) through (d) of this section, correction nust
be made for—.” “The pressure altitude at the airport” would be listed
in new 88 121.189(e)(1) and 135.379(e)(1). The use of pressure altitude
i nstead of elevation is consistent with changes bei ng proposed

t hroughout this subpart. It reflects the practice that the

determi nati on of takeoff weights are normally done on the basis of
pressure altitude, and that Airplane Flight Manual perfornance
information is provided as a function of pressure altitude. The words
“at the airport” would replace “of the airport,” and are intended to
allow correction for the pressure altitude of the specific runway. The
words “of the airport” inply the use of the pressure altitude of the
airport itself, which is that of the highest touchdown zone of any
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runway at the airport. New 8§ 121.189(e)(2) and 135.379(e)(2) would

list “the ambient tenperature at the airport.” New 8§ 121.189(e)(3) and
135.379(e)(3) would list “the runway surface condition (dry, wet, or
contam nated) and the type of runway surface (paved or unpaved).” This

change woul d add contam nated runway surfaces to the list of runway
surface conditions for which correction nust be nade.

The proposed new 88 121.189(e)(3) and 135.379(e)(3) would al so add a
requirenent to correct for the type of runway surface (paved or

unpaved). This new requirenment is intended to ensure that the
applicabl e takeoff limtations for approved operati ons on unpaved runway
surfaces, such as grass or gravel runways, are based on performance data
appropriate to the type of runway surface. This proposal would codify
current FAA practice, which pernmts operations on unpaved runway
surfaces through special operational approvals under the authority of 8§
121.173(f). It would also harnmonize this issue with JAROPS 1. In
accordance with FAA policies devel oped for these special operational
approvals, the Iimtations, procedures, and performance information for
unpaved runway operation nmust be presented in the Airplane Flight Manua
(usually in an appendi x or supplenent). Airworthiness certification

gui dance to support approval for unpaved runway operations is provided
in FAA Advisory Circular 25-7A, “Flight Test Guide for Certification of
Transport Category Airplanes.”

New 8§ 121.189(e)(4) and 135.379(e)(4) would list “The runway slope in
the direction of takeoff.” This itemis currently listed in 88§
121.189(e) and 135.379(e) as “the effective runway gradient.” The
wor di ng change woul d harnoni ze the wording with that of the JAR standard
and is not intended to change the existing requirement regarding the

ef fect of runway sl ope.

New 88 121.189(e)(5) and 135.379(e)(5) would list “Wnd, including not
nore than 50 percent of the reported headwi nd conponent and not |ess
than 150 percent of the reported tailw nd conponent.” This would

repl ace the criterion, “wi nd conponent at the time of takeoff,”
currently listed in 88§ 121.189(e) and 135.379(e). The proposed wordi ng
is intended to clarify that the total wind (i.e., w nd speed and
direction), not just the headwi nd or tailw nd conmponent, must be

consi dered. For corrections to takeoff distances, only the headw nd or
tailw nd conponent is relevant. However, for flight path

consi derations, the total wind nust be taken into account. (Note: This
i ssue is addressed in Wrking Goup Report 6.)

The proposed wording also includes the factors applied to the headw nd
and tailw nd conponents (“not nore than 50 percent of the reported
headwi nd conmponent and not |ess than 150 percent of the reported
tailwi nd conponent”) that are currently required by the airworthiness
type certification requirenments of part 25. The working group proposes
that these wind factors should be applied to all operations conducted
under 88 121.189 and 135.379, regardl ess of the certification basis of
t he airpl ane.

New 88 121.189(e)(6) and 135.379(e)(6) would Iist the new requiremnment
proposed in working Goup Report 3, “The loss, if any, of takeoff run
avai | abl e, takeoff distance avail able, and accel erate-stop di stance
avai |l abl e due to aligning the airplane on the runway prior to takeoff.”
(See that working group report for the reasons for this change.)

New 88 121.189(f)/135.379(f) would contain the requirenent related to
operating on grooved and porous friction course wet runways currently
contained in 88 122.189(e) and 135.379(e). See Working G oup Report 2
for proposed changes to this requirenent.

These proposed changes to 8§ 121.189(e) and 135.379(e) woul d harnoni ze
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the requirenents contained in those sections with JAR-OPS 1.490, when
anended as proposed bel ow.

£A-(19) Anmend JAR-OPS 1.490(b) to add
the words “for the runway to be used” to clarify that conpliance with
this requirenent nust be shown for the runway to be used. This is a
clarifying change only.

£8)-(20) Anend JAR-OPS 1.490(b)(4) to
revise the text to read, “Conpliance with this paragraph nmust be shown
using the sane value of V, for the rejected and continued take-off.”
Thi s change woul d replace the current words “.single value of V.7 with
the words “.same value of V,..” This change is a clarification in that
there may be a range of V, speeds to choose from but the intent is that
t he sane one nmust be used for both the rejected and continued takeoff
anal yses.

(XVI.)Summary of Recommendations

(1) The Working Group reconmends that the FAA establish a
har noni zati on working group or equally diverse body to oversee research
and analysis efforts ained at inproving the data and anal ysis net hods
associated with deternining contani nated runway takeoff performance
capabilities for current and future airplanes operated under JAR- OPS1
and FAR parts 121 and 135. Although there are ongoing as well as
previous research efforts in the area of winter runway operations, there
has been inadequate oversight and participation by the parties nopst
affected by the use of this research. Participation by the affected
parties, including airlines, regulatory agencies, and manufacturers,
woul d greatly increase the usability of the results. It is anticipated
t hat adopting the contam nated runway standards proposed in this report
will provide an increased incentive for the affected parties to actively
participate as well as provide better focus for the research efforts.
Better understanding of the effects of runway contam nants on airpl ane
performance may all ow current payload penalties to be reduced, while
mai ntai ning the | evel of safety intended by the proposed standard.

(2) The Working Group recommends that the FAA task an appropriate
har noni zati on working group with exploring the feasibility of devel opi ng
nore stringent regulatory standards for runway clearing and condition
reporting. International groups such as the |CAO Annex 14 Airport
Services G oup and Meteorol ogi cal Reporting G oup should be involved in
this effort. Although 8§ 139.313 currently requires “pronpt renoval or
control, as conpletely as practical, of snow, ice, and slush on each
novenment area,” this standard does not provide the consistent |evel of
safety that is desired, and puts extrene pressure on operators and
pilots to operate in conditions where the actual airplane performance
capability cannot be known. The working group recomrends that the FAA
update the requirenments of 8§ 139.313 to require that runways, stopways,
hi gh- speed turnoffs, and taxiways be nmaintained in a “no worse than wet”
condition (consistent with the guidance provided in AC 150/ 5200- 30A).
Such a requirenent will provide an additional incentive to airport
operators to aggressively seek the tools, nethods, and cooperation they
need with all affected parties to enhance the safety of winter
operations.

The proposed harnoni zati on working group should al so explore the
feasibility of inproving the manner in which runway conditions are
determ ned and reported to pilots and di spatchers. Runway condition
reports must be tinely, accurate, and provided in a nmanner consi stent
with howit will be used by operators to schedul e takeoff perfornmance
Procedures should be established to allow flight crews to identify

17 February 2001 Page 83 of 28



wei ght critical flights to Air Traffic Control, so that the best
avai | abl e runway can be used during contam nated runway operations.

7 - How does this proposed standard address the underlying safety issue
(identified under #1)? [Explain how the proposed standard ensures that
t he underlying safety issue is taken care of.]

The proposed standard addresses the underlying safety issues by
requiring operators to take into account the effect of contani nated
runways (including engine failure accountability) on takeoff performance
for all turbine powered airplanes operated under Parts 121 or 135. For
the JAA, the proposed standard continues to require operators to take
into account the effect of contami nated runways for all Perfornance

G ass A airpl anes.

8 - Relative to the current FAR does the proposed standard increase,
decrease, or mamintain the same level of safety? Explain. [Explain how
each el ement of the proposed change to the standards affects the |evel
of safety relative to the current FAR It is possible that sone
portions of the proposal may reduce the | evel of safety even though the
proposal as a whole nmay increase the |evel of safety.]

The proposed standard woul d i ncrease the | evel of safety relative to the
current FAR It would add a requirenent to take into account the
effects of contam nated runways, including consideration of engine
failure, on takeoff performance.

9 - Relative to current industry practice, does the proposed standard

i ncrease, decrease, or naintain the sane |evel of safety? Explain
[Since industry practice may be different than what is required by the
FAR (e.g., general industry practice may be nore restrictive), explain
how each el enent of the proposed change to the standards affects the

[ evel of safety relative to current industry practice. Explain whether
current industry practice is in conpliance with the proposed standard.]

I ndustry practice varies, but sonme operators already take contani nated
runways into account with engine failure accountability (or plan to do
so regardl ess of whether this proposed standard is adopted) when

det er mi ni ng maxi mum t akeof f wei ghts and V, speeds. Exanpl es of
operators who fit into this category include Anerican, United, Delta,
Sout hwest, America West, Anerican Trans Air, and Federal Express. For

t hese operators, the proposed standard would maintain the existing | evel
of safety.

QO her operators currently take contam nated runways into account wth
engine failure accountability on a portion of their fleet. Exanples of
operators in this category include US Airways, United Parcel Service,
and Air Canada. For these operators, the proposed standard woul d

mai ntain the existing level of safety for a portion of the fleet, but
raise the level of safety for the portion of the fleet where engi ne-out
contam nated runway accountability is not being applied.

For those operators who currently do not account for contam nated
runways on an engine failure basis for any of their airplanes operated
under parts 121 or 135, the proposed standard woul d increase the | evel
of safety for takeoffs from contani nated runways, as noted in the
response to item 8 above

10 - What other options have been considered and why were they not
sel ected? |[Explain what other options were considered, and why they
were not selected (e.g., cost/benefit, unacceptable decrease in the
| evel of safety, lack of consensus, etc.) Include the pros and cons
associ ated with each alternative.]
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The alternatives would be to harnoni ze on the current FAR standard,
retain the current non-harnoni zed standards, or reconmend that
cont am nat ed runways be accounted for on an all-engi nes-operating basis.
The first option was not sel ected because there was a consensus that

i mproved standards are needed to address an identified safety risk. The
second option was not sel ected because, in addition to the reason given
in the preceding sentence, it would also continue the current situation
in which the JAR standard requires a higher level of safety and results
in an econoni c advantage for FAR operators over comon route with conmon
equi prent. Wbrking Group Report 5 has been prepared in support of the
third option.

Sone menbers have proposed exenpting snaller airplanes fromthe
standards for engine failure accountability on contam nated runways.

O her nmenbers are opposed to any such exenption for the follow ng
reasons. Snmller airplanes are no |l ess susceptible to the perfornance
penal ti es associated with operating on contam nated runways. In fact,
they may be affected to a greater degree because of their size and
performance characteristics. Wth their |lower wi ng heights relative to
the runway, smaller airplanes nmay be nore susceptible to inpingenment
drag caused by spray kicked up by the airplane’ s wheels running through
the contanminant. And since smaller regional and business jets typically
do not have the performance nargins of the larger airplanes, relative to
the performance effects of runway contamnation, the safety risk is

hi gher. Because snaller airplanes represent a very large fleet of
airplanes in the U S., and operate into airports where runways are not
aggressively cleared of contam nants, exenpting these airplanes from
one- engi ne-i noperative requi renents woul d not provide the appropriate

| evel of safety.

11 - Who would be affected by the proposed change? [ldentify the
parties that would be materially affected by the rule change — airplane
manuf acturers, airplane operators, etc.]

Operators of transport category airplanes could be affected by the
proposed change because they nmay have to carry out additional analyses
for takeoffs from contam nated runways and nay realize a |l oss in revenue
if the payl oad nust be reduced or certain operations curtailed in order
to conply with the contam nated runway requirenments. Manufacturers of
transport category airplanes could be affected because they generally
devel op the data to performthe contani nated runway analysis. However,
nost of these data have al ready been generated in order to conply with
the current JAR standard.

There has not been a uniform set of assunptions regarding the effects of
t he runway contam nant on drag and braking capability used to produce
the existing data. Sone of these data have been produced using nore
stringent assunptions than would be necessary to show conpliance with

t he standards proposed in this report. As a result, there may be
commercial, rather than regul atory pressures for sone manufacturers to
revise some of the existing data. It is expected that sone

manuf acturers will be requested by operators to revise data in cases
where the adopted cal culation standard results in inproved takeoff
performance. In addition, the existing takeoff performance on
cont am nat ed runways provided by sonme manufacturers could be inproved by
a refinement of the data presentation. Revising the existing data will
result in an additional cost to the airplane manufacturers, but, in
turn, it would reduce the revenue inpact of the proposed standards to
operators. Presunably, any revision of existing data would only be
undertaken if it will lessen the penalty to operators and can be
provided for a positive net “cost.” Therefore, although the adoption of
t he harnoni zed standards proposed in this report may result in the need
to revise existing data, it has been assuned that such revisions wll
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only occur if they result in a net benefit by |owering the potenti al
revenue | oss incurred by the adoption of the proposed contam nated
runway takeoff performance limtations.

12 - To ensure harnoni zati on, what current advisory material (e.g., ACJ,
AMJ, AC, policy letters) needs to be included in the rule text or
preanbl e? |[Does any existing advisory material include substantive
requi renents that should be contained in the regulation? This may occur
because the regulation itself is vague, or if the advisory material is
interpreted as providing the only acceptabl e nmeans of conpliance.]

None.

13 - Is existing FAA advisory material adequate? If not, what advisory material
should be adopted? [Indicate whether the existing advisory material (if any) is
adequate. If the current advisory material is not adequate, indicate whether the existing
material should be revised, or new material provided. Also, either insert the text of the
proposed advisory material here, or summarize the information it will contain, and
indicate what form it will be in (e.g., Advisory Circular, policy, Order, etc.)]

The existing Advisory Circular 91-6A is inadequate. Advisory material, in the form
of an AC (or a revision to AC 91-6A) should be adopted to provide guidelines
and an acceptable means of compliance with the proposed standard for taking
into account the effects of contaminated runways on takeoff performance. The
advisory material should allow maximum use of existing data, thus minimizing the
need for developing new data. The means of compliance should include the
following criteria to determine data acceptability:

1.-6. The performance met hodol ogy for determning the effects of the
contam nant on airplane braking and accel eration paraneters should be
based on industry standard nethods, and be in accordance with JAA AMJ
25X1591 or equi val ent.

2-7.For airplanes currently in use or airplanes of existing approved
designs that will be manufactured in the future, the contam nated
runway perfornmance information need not be furnished in the Airplane
Fli ght Manual . This information would be consi dered suppl enentary
data under the proposed revision to 8§ 121.171(a) and 135.363(a).
[ Anot her ARAC wor ki ng group shoul d be tasked wi th determ ni ng whet her
the airworthiness type certification requirements shoul d be anended
to require contam nated runway perfornmance information to be included
in the AFM That working group should al so be tasked with
i dentifying and addressing any airworthiness type certification
criteria associated with determ ning contaninated runway
per f or mance. |

3.-8.Consistent with the current wet runway requirenents, perfornance
credit for clearways would not be allowed for contam nated runway
t akeof f s.

4-9. One-engi ne-i noperative takeoff distances may be based on a 15-f oot
screen height.

5.10.Performance credit may be taken for the use of available reverse thrust in
the same manner as the current Part 25 wet runway standards.

14 - How does the proposed standard conpare to the current |CAO
standard? [Indicate whether the proposed standard conplies with or does
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not conply with the applicable I CAO standards (if any)]

| CAO Annex 6 (Operation of Aircraft), Chapter 5, 5.2.6 states, “In

appl ying the Standards of this chapter, account shall be taken of al
factors that significantly affect the performance of the aeroplane (such
as: mmss, operating procedures, the pressure-altitude appropriate to
the el evation of the aerodrome, tenperature, w nd, runway gradi ent and
condition of runway, i.e. presence of slush, water and/or ice, for

| andpl anes, water surface condition for seaplanes). Such factors shal
be taken into account directly as operational paranmeters or indirectly
by means of allowances or nmargins, which my be provided in the
schedul i ng of performance data or in the conprehensive and detail ed code
of performance in accordance with which the aeroplane is being
operated.”

The current FAR does not conply with this | CAO standard in that the FAR
does not require the runway condition, in terns of the presence of
slush, water and/or ice to be taken into account for the scheduling of

t akeof f perfornmance data. The proposed standard would bring the FAR in
conpliance with the 1 CAO standard for | andplanes by requiring the effect
of slush, snow, water, or ice on the runways to be taken into account.

Par agraph 5.2.8 of the same | CAO Annex and Chapter states, “The

aeropl ane shall be able, in the event of a critical power-unit failing
at any point in the take-off, either to discontinue the take-off and

stop within the accel erate-stop di stance available, or to continue the
take-of f and clear all obstacles along the flight path by an adequate

margin until the aeroplane is in a position to conply with 5.2.9.”

The proposed standard, which requires engine failure accountability for
t akeof fs from contam nated runways, would allow full conpliance wth
this | CAO st andard.

15. — Does the proposed standard affect other HAG s? [ ndi cate whet her
t he proposed standard shoul d be reviewed by other harnonization working
groups and why. ]

No.

16 - What is the cost inpact of conplying with the proposed standard?
[Pl ease provide information that will assist in estinmating the change in
cost (either positive or negative) of the proposed rule. For exanple,

if new tests or designs are required, what is known with respect to the
testing or engineering costs? |f new equi pnent is required, what can be
reported relative to purchase, installation, and nmai ntenance costs? In
contrast, if the proposed rule relieves industry of testing or other
costs, please provide any known estimate of costs.]

There is not expected to be a cost inpact for those operators who
currently take contam nated runways into account, including engine
failure accountability, when determ ning maxi num takeoff weights and V,
speeds. Operators who do not take contam nated runways into account in
this manner could suffer a | oss of payload for each flight in which the
t akeof f wei ght nmust be reduced to conply with the proposed standard.

Al so, these operators will incur costs for nodifying their takeoff

anal ysis procedure to include consideration of contan nated runways.

Sone operators currently account for contam nated runways with engi ne
failure accountability for all of the airplane types in their fleets.

O hers account for contam nated runways, but wi thout engine failure
accountability. For others, there is a mxture of whether contam nated
runways are accounted for, and whether or not it is on an engine failure
basi s, depending on the type of airplane. The annual costs of the
proposed standard for 3 mpjor U S. air carriers are estimated to be
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about $ 10 million. One Canadian carrier has estimated annual costs of
$ 39 mllion associated with the proposed standard.

One major U S. carrier that accounts for contam nated runways wth
engine failure accountability, Southwest Airlines, analyzed the economc
i mpact of this practice for the tine period of Novermber 1999 through May
2000. Qut of a total of 446,015 departures, 0.10 percent were from
runways with one-quarter inch of contam nant and 0.02 percent were from
runways with one-half inch of contamnant. Qut of a total operating
revenue of $4,735,587,000 in 1999, $190,739 was | ost due to accounting
for contani nated runways on an engi ne-out basis. Restricting the
analysis to the ten airports with the hi ghest nunber of operations from
contam nat ed runways, which included Detroit-Mtro, Baltinore-Wshington
I nternational, Chicago M dway, and C evel and Hopkins, |ess than one-half
of one percent of takeoffs were fromrunways with one-quarter inch of
contam nant and | ess than one-tenth of one percent were from runways
with one-half inch of contam nant.

In a regul atory analysis prepared to support potential rul emaki ng on
this issue in the 1990 tinme period, the FAA projected the potentia
econom ¢ i npact based on U S. clinatological data. For its projection
the FAA used data fromthe National Cimactic Data Center, which
collects and reports data for the average nunmber of days per year where
one inch or nore of snow or sleet falls. For a representative sanple of
83 mpjor U S cities, it was deternmined that these snow events occurred
an average of 9.6 days per year, or 2.6 percent of the total nunber of
days in a year. It was then assuned that takeoffs under contani nated
runway conditions woul d exist 50 percent of the tinme on days when an
inch or nore of snow or sleet fell, resulting in an estimate that 1.3
percent of all takeoffs in the U S. occur on contam nated runways.

It is inmportant to note that the need for offloading weight due to
accounting for contani nated runways depends on whet her the avail able
runway length limts the takeoff weight for the actual operation. For
t akeoffs that would be runway length limted or nearly so under dry
conditions, a weight offload would be required under this proposal when
the runway is contam nated. A weight offload may also be required if
the takeoff weight is Iimted by obstacles, although the offload will be
less than if the takeoff weight is limted by runway | ength. Data
provided by the Air Transport Association of Arerica in a letter dated
April 23,1971 indicated that the takeoff weight is linited by runway

I ength approximately 0.5 percent of the time under dry conditions.

Conbi ned with the weather data noted in the previous paragraph, inits
regul atory analysis of the proposed contam nated runway requirenents,

t he FAA expected weight offloads to be necessary for |less than 0.01
percent of departures.

It should be noted that TWA has deternined that takeoff weights for
their year 1997 operations are linmted by runway | ength approximtely 5
percent of the time under dry conditions, rather than the 0.5 percent
figure provided by United in the 1971 ATA letter quoted above. In
contrast, Federal Express, Southwest, and Anerican confirmed that the
0.5 percent figure was appropriate for their operations.

Costs will be inposed on airplane manufacturers to devel op and obtain
approval of the data needed to allow operators to show conpliance with

t he proposed harnoni zed standard. |In general, it is assunmed that data
packages devel oped for JAR operators to facilitate conmpliance with JAR-
OPS 1 woul d be acceptable to the FAA. However, there would still be
costs involved in obtaining FAA approval of these data packages. Al so,
for airplanes not currently being operated under JAR OPS 1, but operated
under parts 121 or 135 of the FAR, new data packages woul d need to be
devel oped.
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Boei ng estimates that it would cost $24 nillion to provide contan nated
runway data that woul d be acceptable to all their affected operators.
This estimate includes: (1) the revision of data in cases where the
adopted cal cul ation standard results in inproved takeoff performance
relative to the existing data, (2) the devel opnent of contam nated
runway data for those airfrane/ engi ne conmbinations that are not
presently supported, and (3) to extend, as necessary, the FAA AFM dry
runway data to accommodate the determ nation of the naxi mum al | owabl e

t akeof f wei ght on a contami nated runway where contani nated runway data
are provided as weight adjustnments fromthe dry runway data

17. - If advisory or interpretive material is to be submitted, document the advisory
or interpretive guidelines. If disagreement exists, document the disagreement.

Non-consensus on this issue is indicated by the submittal of two separate
proposals - this report and Working Group Report 5.

18. — Does the HWG wish to answer any supplementary questions specific to this
project? [If the HWG can think of customized questions or concerns relevant to this
project, please present the questions and the HWG answers and comments here.]

No.

19. - Does the HWG want to review the draft NPRM prior to publication in the
Federal Register?

Yes.
The Working Group did not reach a consensus on this issue. The

foll owi ng worki ng group nenbers support the harnoni zed standards
proposed in this report:

1. Name 2. Organization

Don Stinson, Jim MDonald, denn Dail U. S. Federal Aviation
Admi ni stration (FAA

Terry Lutz, David Hayes, Charles Airline Pilots Association
Ayers (ALPA)
Charl es Prophet, John Matthews, Joint Aviation Authorities (JAA)
Graham Skill en, Pierre Chevasson
Detl ef Gitzlaff Luft hansa Aeronautical Services
Ken Hurl ey Spi rent Systens
Bri an d eason Sout hwest Airlines
David Arthur Anerican Airlines
Ji m Br ooks Delta Air Lines
Christian Santiccioli Al r France
Nico van Eijk KLM Royal Dutch Airlines
Héli o Tarquinio, Jr CTA — Brazil
Al josa Rapajic Monarch Airlines
Graene Cat nach British A rways
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Richard Elliott’, Paul Schmd, C J. The Boei ng Conpany
Tur ner

Franck | annarelli EADS Ai r bus France

G nger Eades, Wayne Soverns Trans World Airlines

! Support by these members is contingent upon the implementation date being no sooner
than that recommended in this report -- January 1, 2010.
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Southwest Airlines Runway Surface Condition Survey
November 1999 - May 2000

Airports with Highest Number of Contaminated Runway Operations

Total # Equivalent
of Wet Wet Wet 0.25" 0.50" # of Daily Days
Operations Dry Good Fair Poor Clutter _ Clutter Departures | of Clutter
1 BWI 17093 14753 2180 70 15 59 16 105 0.71
2 MDW 20379 16651 3491 153 17 66 1 116 0.58
3 MCI 12910 11776 974 96 17 41 6 72 0.65
4 BDL 2275 1724 476 32 5 36 2 13 2.92
5 CLE 3834 2954 745 90 11 31 3 21 1.62
6 PVD 4129 3314 708 69 11 25 2 23 1.17
7 GEG 2825 2011 725 51 12 24 2 16 1.63
8 OKC 3989 3621 327 14 3 9 15 22 1.09
9 DTW 3311 2724 536 30 4 14 3 19 0.89
10 MHT 2300 1827 416 35 6 15 1 13 1.23
Systemwide 446015 408430 35690 1216 157 445 77 2516 0.21

Airports with Highest Percentage of Contaminated Runway Operations

Total # Equivalent
of Wet Wet Wet 0.25" 0.50" # of Daily Days

Operations Dry Good Fair Poor Clutter _ Clutter Departures | of Clutter
1 BDL 2275 75.78% 20.92% 1.41% 0.22% 1.58% 0.09% 13 2.92
2 GEG 2825 71.19% 25.66% 1.81% 0.42% 0.85% 0.07% 16 1.63
3 CLE 3834 77.05% 1943% 235% 029% 0.81% 0.08% 21 1.62
4 MHT 2300 79.43% 18.09% 1.52% 0.26% 0.65% 0.04% 13 1.23
5 PVD 4129 80.26% 17.15% 1.67% 027% 0.61% 0.05% 23 1.17
6 CMH 2389 80.28% 18.50% 0.59% 0.00% 0.59% 0.04% 14 1.07
7 OKC 3989 90.77% 8.20% 0.35% 0.08% 0.23% 0.38% 22 1.09
8 RDU 2685 87.11% 11.88% 037% 011% 0.41% 0.11% 16 0.88
9 DTW 3311 82.27% 16.19% 091% 0.12% 0.42% 0.09% 19 0.89
10 ISP 2495 83.81% 14.75% 0.92% 0.08%  0.40% 0.04% 15 0.73
Systemwide 91.57% 8.00% 0.27% 0.04% 0.10% 0.02% 2516 0.21

11/28/00 1of2



Notes:

Total # of Operations = Total number of takeoffs during period

# of Daily Departures = Average scheduled daily departures

Equivalent Days of Clutter = Total number of contaminated runway operations / # of Daily
Departures

Lost Revenue due to Engine-out Accountability

Total Estimated Weight Loss 428,456 Ib
Equivalent Passengers 2316

[1999 SWA Annual Report]

Passengers Carried 57,500,213
Operating Revenue $ 4,735,587,000
Revenue / Passenger $ 82.36

Lost Revenue $ 190,739
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Report from the Airplane Performance Harmonization Working Group

(XVIIl.)Issue: Accounting for the effect of snow, slush, standing water,
and ice-covered runways on takeoff performance (with all-engine
accountability)

Rul e Section: FAR 121.189, FAR 135.379/JAR-OPS 1.485, 1.490

1. Introduction

This report recognizes the safety benefit of requiring accountability for
contam nated runways. The position of this report is that the costs of

har moni zi ng to engi ne-out accountability far outwei gh the safety benefits,

evi denced by the historical safety record. All-engine accountability provides
an acceptabl e bal ance between the theoretical enhancenent to safety that

engi ne-out accountability on contami nated runways provides, and the
significant cost to industry that it would inmpose.

The Terns of Reference for the Wrking G oup, set out in WP1-1 nake it clear
that the focus of the HWG was to resolve the conpetitive and econom c issues
that were raised by different performance rul es between Europe and the United
States and read, in part:

“ HARMONI ZATI ON TERMS OF REFERENCE
TITLE OF I NITI ATIVE: Airplane Performance Operating Limtations

STATEMENT OF | SSUE: European and U.S. air carriers operating identical
airplanes at a commpbn airport are, currently, subject to different
per f ormance operating rul es. Al t hough all conditions and equi pnent are
alike, application of the applicable FAR'JAR may result in different
| oad capabilities. Therefore, the Airplane Performance Harnoni zation
Wor ki ng G oup (PERF HWG) obj ectives are:

1. Review FAA and JAA airplane operational perfornmance requirenents (FAR
121/ FAR 135/ JAR- OPS and develop a list of differences between the two
sets of requirements. (Use should be nade of prelimnary work on the
task carried out by industry). During this review, if differences
are identified in the associated certification requirenents, such
di fferences should be reported to the Aviation Rul emaking Advisory
Committee (ARAC) and the HMI by the FAA and JAA contacts;

2. Wen the first step is conplete, explore the feasibility of
har noni zati on of each identified difference in the follow ng order of
priority: Performance Cass A Cass B, and Cass C

3. Wthin one year of the publication of the ARAC task in the Federal
Regi ster, devel op recomendati ons for common (harnoni zed) operational
performance requirements for those itens identified under item 2
above as being feasible for harnmoni zation. |If the HAG determ nes FAA
rul emaking is required, that determ nation nust be forwarded to the
FAA for consideration of rulemaking priority, resource allocation,
and additional tasking to ARAC, as appropriate.
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1 — Wiat is the underlying safety issue to be addressed by the FAR JAR?
[ Expl ain the underlying safety rationale for the requirement. Wy should the
requi rement exist? VWhat pronpted this rulenmaking activity (e.g., new
t echnol ogy, service history, etc.)?]

For the past 40 years there has been no wuniform FAR requirenent for
considering the effect of runway contamnants on takeoff runway |ength
requirenents. Despite the lack of a uniformrequirenment, nmany operators have
adopted nethods for adjusting their maxinum allowable takeoff weight for
contam nated runway conditions: Some have applied adjustnments for the effect
of degraded acceleration wusing all-engine performance, while others have
applied adjustnents for both degraded acceleration and degraded decel eration
with engi ne-out stop accountability. It is unknown if there are sonme airlines
that do not made any adjustments for the effects of contanmi nated runway
condi tions.

Conpared to a dry (or wet) runway, snow, slush, or standing water can reduce
an airplane’s acceleration capability due to the drag caused by the tires
runni ng through the contam nant (displacing it), and by the inpingenment of the
contam nant spray on the airplane. The reduction in acceleration capability
results in a requirenent for a longer distance to accelerate to lift-off for a
gi ven takeoff weight. Alternatively, the takeoff weight can be reduced to
adj ust the acceleration capability to the runway | ength avail abl e.

The presence of a runway contaminant will also reduce the capability of the
airplane to stop (conpared to the dry runway case) in the event of a rejected
t akeof f . The traditional consideration has been to account for the

accelerate-stop on a dry runway surface due to an engine failure at the
critical point, and the stop to be initiated by the V1 speed. More recently
t he engi ne-out accelerate-stop criteria for new certifications was extended to
wet runways as wel |l .

The need to consider stopping capability (i.e. a rejected takeoff (RTO due to
an engine failure) on a contamnated runway was introduced into the
har noni zati on discussion by the JAR-OPS 1 requirenent to account for engine
failure for all takeoffs using a single V1 (Go/No o) speed. There is no
service history denpnstrating engine failure/RTO accountability will benefit
public safety for takeoffs from contani nated runways.

Both all -engi ne and engi ne-out considerations necessitate a reduction in limt
weight for a takeoff from a contaminated runway. For the worst of the
contam nated runway conditions (1/2 inch slush or standing water), the weight
of fload for the engine-out consideration can be considerably greater than for
the all-engi ne consideration. In exanple 1 section 5 item 7 - Perfornance
Penalties the all-engine penalty would result in a 300 Ib. offload, while
engi ne-out penalty would result in a 12,480 |Ib. offload, 41.6 tinmes as great
as the all-engine case. In rare instances, the engi ne-out consideration can
reduce the payload capability so severely that flights may be canceled. The
present record of incidents and accidents does not justify the extrene
penalties that would be inposed by a mandatory requirenment for engine out
accountability.

Imposing a requirement for engine out accountability may very well have a negative
effect on safety. In a perfect world, a clear and clean runway requirement would be
mandated at all airports with snow and slush. However if we accept the fact that this is
a desirable, but unattainable standard, it must be considered that some passengers, at
least on cancelled short-haul flights, will seek other modes of transportation.

Air travel by both major and commuter airlines is significantly safer than traveling by
road and a switch to road would result in additional road accidents, injuries and
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deaths. Estimates of the comparative safety in the U.S. state that “automobile travel
remains far more dangerous, at least 30 times so in terms of death rates per mile
traveled, than air travel by all scheduled (large and commuter) airlines”2

2 - Wat are the current FAR and JAR standards relative to this subject?
[ Reproduce the FAR and JAR rul es text as indicated bel ow ]

Current FAR text:

Currently, the Part 121/135 operating rules do not specifically require that
runway surface contamination in the form of ice, snow, slush, or standing
water be taken into account in determning allowable takeoff weights. FAA
Advi sory Circular 91-6A provides information, guidelines, and recomendati ons
for conducting turbojet operations on runways covered by water, snow, or
sl ush. It does not prescribe a nethodology to follow in devel oping
contam nated runway advisory data. It does include sanple data presentations
for all-engine and engi ne-i noperative cases.

B. Part 121

FAR 121.189 Airplanes: Turbine engi ne powered: Takeoff linitations.

(H)In determining maximum weights, minimum distances, and flight paths under paragraphs (a) through (d) of
this section, correction must be made for the runway to be used, the elevation of the airport, the effective runway
gradient, the ambient temperature and wind component at the time of takeoff, and, if operating limitations exist for
the minimum distances required for takeoff from wet runways, the runway surface condition (dry or wet). Wet
runway distances associated with grooved or porous friction course runways, if provided in the Airplane Flight
Manual, may be used only for runways that are grooved or treated with a porous friction course (PFC) overlay, and
that the operator determines are designed, constructed, and maintained in a manner acceptable to the Administrator.
[Emphasis added].

C. Part 135

FAR 135.379 Large transport category airplanes: Turbine engine powered:
Takeof f limitations.

(f)I'n determining naxi mum weights, mninum distances, and flight paths
under paragraphs (a) through (d) of this section, correction nmust be nmade for
the runway to be used, the elevation of the airport, the effective runway
gradi ent, the anbient tenperature and wi nd conponent at the time of takeoff,
and, if operating limtations exist for the minimm distances required for
takeof f from wet runways, the runway surface condition (dry or wet). Wt
runway di stances associated with grooved or porous friction course runways, if
provided in the Airplane Flight Mnual, may be used only for runways that are
grooved or treated with a porous friction course (PFC) overlay, and that the
operator determines are designed, constructed, and mmintained in a nanner
acceptable to the Adnministrator. [Enphasis added].

Current JAR text:

? Discussion on Ending the Free Airplane Rides of Infants: A Myopic Method of Saving Lives, by R.B. McKenzie
and D.R. Lee, Cato Institute Briefing Paper No. 11 Aug 30 1990.
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(XIX.)JAR-OPS 1.485General

(a) An operator shall ensure that, for determ ning conpliance with the
requirements of this subpart, the approved performance data in the
Aeropl ane Flight Manual is supplenmented as necessary with other data
acceptable to the Authority if the approved performance data in the
Aeropl ane Flight Manual is insufficient in respect of itens such as:

(1) Accounting for reasonably expected adverse operating conditions
such as take-off and | andi ng on contam nated runways; and

(2) Consideration of engine failure in all flight phases.

(b) An operator shall ensure that, for the wet and contam nated runway
case, performance data determined in accordance with JAR 25X1591 or
equi valent acceptable to the Authority is wused. (See I1EM OPS
1.485(b).).

JAR- OPS 1. 490Take- of f

® An operator must meet the following requirements when determining the maximum permitted take-off
mass:

(7)On a wet or contaminated runway, the takeoff mass must not exceed that permitted for a take-off on
a dry runway under the same conditions.

(2) When showing compliance with sub-paragraph (b) above, an operator must take account of the following:

(5) The runway surface condition and the type of runway surface (see IEM OPS 1.490(c)(3));

2a — If no FAR or JAR standard exists, what nmeans have been used to ensure
this safety issue is addressed? [Reproduce text from issue papers, special
condi tions, policy, certification action items, etc., that have been used
relative to this issue]

There is no current FAR standard for operations from contam nated runways.
Many operators have voluntarily adopted manufacturers advisory data. FAA
Advisory Circular 91-6A provides guidance nmaterial however, there is no
mandat ory requirement to account for contam nated runways (see Part 3, below).

3 - Wat are the differences in the FAA and JAA standards or policy and what
do these differences result in? [Explain the differences in the standards or
policy, and what these differences result in relative to (as applicable)
design features/capability, safety margins, cost, stringency, etc.]

Currently, FAR 121/135 operating rules do not specifically require that runway
surface contamnation in the form of ice, snow, slush, or standing water be
taken into account in determning allowable takeoff weights. FAA Advi sory
Crcular 91-6A provides information, guidelines, and recomendations for
conducting turbojet operations on runways covered by water, snow, or slush,
but it does not provide a uniform nethodology to follow in devel oping
contam nated runway data. It does include sanple data presentations for both
al | -engi ne and engi ne-i noperative cases.

In contrast to the FAA requirenents, JAR-OPS 1 requires runway surface
contam nation and engine failure to be taken into account in determning
al |l owabl e takeoff weights for all Performance Class A airplanes used in
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commercial air transportation. (Perfornmance Class A airplanes include nulti-
engine turboprop airplanes wth a nmaxinum approved passenger seating
configuration of nore than 9 seats or a maxi num takeoff mass exceeding 5700
kilograns, and all nulti-engine turbojet powered airplanes.) In addition,
JAR-OPS 1 requires operators to ensure that the contam nated runway data being
used has been devel oped in accordance with criteria provided in AMI25X1591, or
equi val ent .

A nunber of North American operators have nade it clear that novenent to the
JAA standard woul d inmpose significant financial hardship on their operations,
wi t hout a conpensating enhancenment to safety. Exanples which follow (see part

5, below) wll illustrate the potentially huge reductions in payload that
could be inposed on the U S. comercial aviation industry. In sone cases
operations may have to be cancelled with all the attendant inconvenience to
passengers, |ost revenue, and cost that would entail; all for no denobnstrated

enhancenent to the safety of current operations.

At no time during the Working Group’s deliberations was there any suggestion
that the safety record for either trading partner was superior to the other’s.
Di scussions on safety therefore tended to focus on each individual rule's
potential to enhance safety, against the cost to inplenent that rule. The
di fferences between the proposed engi ne-out and all-engine rules anpunts to a
theoretical enhancement to safety that has not been borne out by an
exam nation of the avail able safety data (see part 5, below).

4 - What, if any, are the differences in the current means of conpliance?
[Provide a brief explanation of any differences in the current conpliance
criteria or nethodology (e.g., issue papers), including any differences in
either criteria, nethodology, or application that result in a difference in
stringency between the standards.]

The FAR does not contain a standard for takeoff performance limtations from
contam nated runways, so there is no applicable neans of conpliance. Quidance
published by the FAA in AC 91-6A for operations on contaninated surfaces
differs from the conpliance criteria used by the JAA in that it does not
provide a specific mnethodology for determining an airplane’'s takeoff
performance on contaninated surfaces, nor does it nandate engine out
accountability.

5 — What is the proposed action? [Describe the new proposed requirenent, or
the proposed change to the existing requirenment, as applicable. Is the
proposed action to introduce a new standard, or to take some other action?
Explain what action is being proposed (not the regulatory text, but the
underlying rationale) and why that direction was chosen for each proposed
action.]

The Performance Harnoni zati on Worki ng Group agreed that specific FAR Standards
need to be created to account for the perfornmance effects of a takeoff on a
contam nated runway. The Working Group however did not reach consensus on the
al | - engi ne/ engi ne- out i ssue for takeoffs from contam nated runways.
Therefore, the working group is submtting two different reports regarding
rul emaking proposals for this issue. This report proposes adopting
contam nated runway takeoff limtations into the FAR that would include all-
engi ne accountability. The other report proposes harnonizing on the JAR
standard, which includes accountability for engine failure.

The performance effects of contam nated runways are severe, and the econonic
i mpact can be significant. Takeoff weight is npbst severely restricted by an
engi ne-out accountability consideration, which can lead to a large reduction
in passengers and cargo. In sone cases, operations would no |onger be
econom cally viable. Sonme nenbers of the working group considered the
resulting econonmic penalty to be too large in relation to the potential safety
benefit to reconmend harnoni zation to the JAA requirenents.
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The working group investigated the potential for reducing the engine-out
accountability econom c penalty, including data analysis, presentation, and
performance cal cul ati on nmet hods, differentiation of contam nant types, depths,
and frequency of occurrence, and runway clearing and condition reporting
practi ces. Two subgroups were forned to exam ne each of these issues and
report to the working group. The subgroups’ conclusions regarding each of
these issues are provided separately, but the end result was that there was
little likelihood of significantly reducing the econom c burden associ ated
with accounting for the effects of contam nated runways on takeoff perfornance
when engine failure accountability is included. The conplete report from each
of the sub-groups is attached’.

The follow ng considerations support the recomendations contained in this
report:

9. Service History

Statistics presented in the Takeoff Safety Training Aid, developed jointly by
the aviation industry and the FAA in 1992, and suppl emrented by Boeing in 2000
(Boei ng Aero Magazine, July 2000) show that 9% of the rejected takeoff overrun
accidents/incidents for which runway conditions were reported occurred on
contami nated runways. Runway conditions were not reported for 29 percent of
the rejected takeoff accidents in the database. [This data base includes al
western built jet aircraft with a nmaxi nrum gross wei ght greater than 60,000 |bs
and does not include comuter airline operations.] There are no accurate
records of how many takeoffs are made from contam nated runways. The WbrKking
Group Report 4 suggests that since 9% of RTO accidents occurred on
cont am nat ed runways, the exposure is greater (on contan nated runways), since
it is probably accurate to assune that |ess than 9% of operations are from
cont ami nated runways. However, when these events (eight overrun accidents) are
reviewed in greater detail, it is shown that in seven of the events, the RTO
was initiated after V1. Engine failure was a factor in only one of these
seven events. There was no stop initiation speed reported in the eighth
event. Engine failure was a factor in only one event and that event was one
of the seven where the reject speed was reported to be greater than V1. There
has been only one engine failure RTO overrun incident/accident reported during
takeoff from a contaminated runway (out of a total of 365,951,330 takeoffs
t hrough 1999). Thus, there is not even one event in this data base for the
entire 40 years of service history of commercial jet operation in the Wstern
Wrld where there has been an RTO overrun accident where the RTO was known to
have been initiated before or at V1 (whether due to engine failure or other
reasons) and the runway conditions were reported as snow, ice or slush.
| mposi ng engi ne-out performance standards woul d not have prevented any of the
known accidents/incidents for takeoffs from contam nated runways.

10. Probability

The | ow probability of an engine failure occurring during the tine period that
coul d possibly prevent the airplane fromeither taking off or stopping on the
runway, justify consideration of wusing all-engine accountability. The
exposure time period can be zero for a light weight takeoff froma | ong runway
or up to 10 seconds for a takeoff weight limted by runway | ength.

11. Exposure to Contam nants

O the different types of surface contam nants, slush and standi ng water cause
the | argest perfornmance penalties. Although slush conditions are infrequent,
when slush is present, it may be inpractical to “wait wuntil tonorrow

Waiting causes flight delays that are spread throughout the system that cause
significant econonm c penalties to the operator, and distress to the traveling

3 See Contaminated Runway Subgroup 1 Report (WP 13-22), and Contaminated Runway Subgroup 2 Report(WP
10-4)
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public. For exanple, flights cancelled or delayed in Chicago owing to slush
can cause del ays or cancellations of flights out of Washi ngton.

12. Negative Effect on Donmestic Operations

Wil e harnoni zation with JAR OPS standards would “level the playing field for
International FAR/ JAR conpetitors, uniform application would adversely inpact
many US donmestic or North Anmerican services where there are no FAR/JAR
conpetitive issues. A uniform all-engine standard would “level the playing
field” between FAR operators, since the FAR does not currently specify a
uni form nmet hod for accounting for contam nated runway conditions.

13. Qperati ng Environnent

The operating environnent of US and Canadian operators is seen as being
significantly different than that of European operators, as far as
contam nated runway operations are concerned. |Inplenentation of engine-out
slush accountability has not caused a significant financial hardship for
Eur opean operators. The authors of this report believe that:

e There is less infrastructure in North America to support
runways (sanding) or cleaning to a “black” condition.

e There are nore “renote” services needed in the northern US, Canada and
Al aska than in Europe.

e There are fewer train or
Eur ope.

e In North America there are longer distances to travel
Europe if that is the only alternative.

treating

road alternatives in North America than in

by road than in

14. Performance Data Availability

Data avail able today for operators to use to show conpliance with the proposed
har noni zed requirenents accounting for an engine failure is based on standards
and assunptions that varied over the years and varied between nmanufacturers.
I f engine-out accountability were nandated for FAA operators, the magnitude of
the variation in existing data would demand that data be re-done to a new
standard to mnimze economc inpact. This is a substantial task and the cost
woul d be borne by the traveler.

15. Per f ormance Penal ti es

In situations where the airplane is nornmally operated near its dry runway
field length linmt weight, the required takeoff weight reduction for runway
contam nant, especially slush, <can be significant. An exanple of the
approxi nate takeoff weight reduction required is provided in the table bel ow

Takeof f Wi ght Reduction with Slush Penalties - %

Model Al'l - Engi nes Engi ne- Qut % | Al | - Engi nes Engi ne-Qut %
Y2 1 nch I nch % Inch I nch

737-200 5% 16% 10% 23%

767-300 0 13% 3% 17%

747-400 0 10% 0 13%

Such penalties can impose severe economic hardship on the operator since a full
passenger payload may only represent 10 % of the takeoff weight for a design range

mission.
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In general, the highest economic penalties associated with engine-out accountability
would accrue to operations that are runway length limited on a dry runway. For
example a wide variety of operations would be affected by the requirement to move
from all-engines data on % inch of slush, to engine-out accountability.

Example 1 - Domestic Flight

On a 727-200 flight* from Washington National to Cincinnati (454 nautical miles), where
there is no contamination, the aircraft could easily operate with a full passenger load of
145 passengers and 1,500 |bs. of freight. On the same flight with %2 inch of slush on the
runway at takeoff, the aircraft could operate with 145 passengers and 1,200 Ibs. freight
using all-engines accountability, but only 97 passengers using engine-out
accountability.

Example 2 - International Flight

Accountability would also impact longer-haul flights. For example, on a B767-300 flight®
from JFK to Tel Aviv (4626 Nautical Miles), where there is no contamination, the aircraft
could operate with a full passenger load of 233 and 14,000 Ibs. of freight. On the same
flight with ¥z inch of slush on the runway at takeoff, the aircraft could operate with no
loss of payload using all-engines accountability, but only 150 passengers and no freight
using engine-out accountability.

Example 3 - Domestic Transcon Flight

On a domestic B757-200 flight® from Washington National to LAX, where there is no
contamination, the aircraft could operate with a full passenger load of 180 and 5,300
Ibs freight. On the same flight with % inch of slush on the runway at takeoff, the aircraft
could operate with 158 passengers using all-engines accountability, but only 64
passengers using engine-out accountability.

16. Conmrut er Operati ons

The effect of snow, slush and standing water on smaller jet (i.e commuter) airplanes, is
disproportionately higher than on larger airplanes because of smaller tires and more
significant impingement of the contaminant on the airframe. The contaminant
performance adjustments due to drag can be so high, with engine failure

* B727-200, Runway 01 (6,869 Ft.), zero wind, JT8D-9 engines, 25 degrees flap, 32 degrees F, 60 minutes reserve
fuel, typical passenger configuration 20F/125Y.

> B767-300, Runway 13R (14,572 Ft.), zero wind, PW4060 engines, 5 degrees flap, 32 degrees F, International
reserve fuel, typical passenger configuration 30F/203Y.

6 B757-200, Runway 01 (6,869 Ft.), zero wind, PW2037 engines, 15 degrees flap, 32 degrees F, 60 minutes reserve
fuel, typical passenger configuration 22F/158Y.
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accountability, that the aircraft can no longer be operated economically. Smaller
airplanes represent a very large fleet of airplanes in the U.S. and Canada, and do not
compete directly with European operators. The adoption of engine-out requirements in
the interest of harmonization will impose severe operating limitations on commuter
airine operators that do not operate in a competitive situation where harmonization
has competitive implications for our trading partners. Thus, requiring engine failure
accountability for slush and standing water will seriously curtail commuter airline service
without affecting the competitiveness between U. S. and European operators.

17. Airport Issues

Central to the debate concerning contaminated runway accountability is the ability of
the airport operator to remove contaminants and provide a timely and accurate
report of runway surface condition to dispatch and flight crews in need of that
information. It was clear to everyone on the Working Group that these issues were key
to reaching consensus on the accountability issue. The survey results, available as WP
10-4, and set out in Appendix B, made it clear that:

1. The ability of airport operators to remove snow in a timely manner seems to
vary according to the equipment and personnel available. To reduce
down-time, operators claimed that they need more of both;

2. Most airports strive for a “black runway” condition. However, lead time
required for snow removal varied considerably, and could radically affect
the levels of contaminant on the runway before removal operations could
begin;

3. Reports on contamination depth and condition take place on an irregular

basis and depths of contaminant may vary considerably depending on the

location that the measurement was taken. Generally measurements taken
by the airport operator are not precise enough to make their use by flight
crews reliable from an aircraft performance perspective;

Contaminant depth may vary along the length of one runway;

Flight load planning usually takes place 1-1 ¥z hours prior to push-back. The

conditions which exist during the take-off roll, which may occur 5-30 minutes

later than push-back (possibly due to a long taxi, line-ups, or de-icing) may
not resemble the reported contamination at the time that critical planning
takes place;

6. Flight Crews as a rule, must make a final assessment of the contamination at
the runway threshold immediately prior to take-off, frequently without the
benefit of accurate and up-to-date contaminant reporting from the airport
operator,;

7. The “trigger” to begin snow removal at airports varies considerably, and
could be any where from a one-half an inch, to two inches of contaminant.

8. Most airports have runway friction testing equipment, but the airport
operators do not fully understand the impact of contaminants on airplane
take-off performance. Most of the emphasis from an airports perspective
seems to be on landing issues.

o ks
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In short, there is very little consistency in contaminant removal and runway condition
standards across airports in Canada and the U.S. The tools for airport operators and air
operators to measure and communicate the information to flight crews in a timely way
are not available today.

The authors of this report recomrend that an appropriate harnoni zati on working
group should be tasked with exploring the feasibility of devel oping nore
stringent requlatory standards for runway clearing and condition reporting.

Al t hough 8 139.313 currently requires “pronpt renoval or control, as
conpletely as practical, of snow, ice, and slush on each novenent area,” this
standard does not provide the consistent |evel of safety that is desired, and
puts extreme pressure on operators and pilots to operate in conditions where

t he actual _airplane perfornmance capability cannot be known. The working group
reconmends that the FAA update the requirenents of 8 139.313 to require that
runways, including runway ends, stopways., high-speed turnoffs, and taxiways
(consi stent with AC150/5200-30A, and where the hi ghest nunber of departures
occur), be maintained in a “ne—werse-than—wet" condition to a specific, high
predeternm ned standard, developed in consultation with the airport community.
That will also provide the incentive to airport operators to_aggdressively seek
the tools, nethods, and cooperation they need with all parties to enhance the
safety of w nter operations.

The proposed harnoni zati on worki ng group should al so explore the feasibility
of inproving the manner in which runway conditions are determ ned and reported
to pilots and di spatchers. Runway condition reports nust be tinely, accurate,
and provided in a manner consistent with howit will be used by operators to
schedul e t akeof f performance.

At present, Airport Operators do not consider AC 150/5200-30A any more than simply
guidance. Until the FAA regulates the condition of runways as a function of safety, we
will continue to operate in winter with widely varying runway conditions. This is not the
consistent level of safety we all desire, and puts extreme pressure on operators and
pilots to operate when exact runway performance cannot be guaranteed. The FAA
should update the requirements of FAR 139.313 to require that runways, including
runway ends, high-speed turnoffs, and taxiways (consistent with the AC, and where the
highest nhumber of departures occur), be maintained in a “no worse than wet”
condition. Only then will Airport Operators aggressively seek the tools, methods, and
cooperation they need with all parties to enhance the safety of winter operations.”

These concerns extend to prospective all-engines standards or engine-out regulatory
standards. Another ARAC Working Group should be tasked with an examination of
runway surface reporting and clearing criteria.

For each proposed change from the existing standard, answer the follow ng
guesti ons:

6 - Wat should the revised standard be? [Insert the proposed text of the
revi sed standard here]

" Appendix B of this report
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(XX.) Part 121
(XXI.)

(XXII.)FAR 121.189 Transport category airplanes: Turbine engine
powered; takeoff limitations.

(c) No person operating a turbine engine powered transport category airplane certificated after
August 29, 1959 (SR422B), may take off that airplane at a weight greater than that at which
compliance with the following may be shown:

(1) The accelerate-stop distance must not exceed the length of the runway plus the length of any
stopway.

(2) The takeoff distance must not exceed the length of the runway plus the length of any
clearway except that the length of any clearway included must not be greater than one-half the
length of the runway.

(3) The takeoff run must not be greater than the length of the runway.

(6) For runways that are dry or wet, the same value of V1 must be used to show compliance
with paragraphs (c)(1) through (c)(3) of this section. For contaminated runways, V Stop
must be used to show compliance with paragraph (c)(1) of this section.

[Note: The definitions of accelerate-stop distance, takeoff distance and takeoff run currently in
FAR Part 25 will need to be modified to recognize that contaminated runway performance is
based only on all-engines operating. ]

(5) On a wet or contaminated runway, the takeoff weight must not exceed that permitted on a dry
runway under the same conditions.

(h) In determining maximum weights, minimum distances and flight paths under paragraphs
(a) through (d) of this section, correction must be made for:

(1) The pressure altitude at the airport;

(2) The ambient temperature at the airport;

(3) The runway surface condition (dry, wet or contam nated), and the type of
runway surface (paved or unpaved).

(4) The runway slope in the direction of takeoff; and

(5)Wnd, including not nore than 50 percent of the reported headw nd conponent
and not |ess than 150 percent of the reported tailw nd conponent; and

(6) The loss, if any, of takeoff run avail able, takeoff distance available, and
accel erate-stop distance available due to aligning the airplane on the
runway prior to takeoff.
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(XXIIl.)Part 135

(XXIV.)FAR 135.379 Large transport category airplanes: Turbine
engine powered; Takeoff

(XXV.) limitations.

(c) No person operating a turbine engine powered large transport category airplane certificated
after August 29, 1959 (SR422B), may take off that airplane at a weight greater than that at which
compliance with the following may be shown:

(1) The accelerate-stop distance must not exceed the length of the runway plus the length of any
stopway.

(2) The takeoff distance must not exceed the length of the runway plus the length of any
clearway except that the length of any clearway included must not be greater than one-half the
length of the runway.

(3) The takeoff run must not be greater than the length of the runway.

(4) For dry and wet runways, the same value of V1 must be used to show compliance with
paragraphs (c)(1) through (c)(3) of this section.

[Note: The definitions of accelerate-stop distance, takeoff distance and takeoff run currently in
FAR Part 25 will need to be modified to recognize that contaminated runway performance is
based only on all-engines operating. ]

(5) On a wet or contaminated runway, the takeoff weight must not exceed that permitted on a dry
runway under the same conditions.

(d) In determining maximum weights, minimum distances and flight paths under paragraphs (a)
through (d) of this section, correction must be made for-

(1) The pressure altitude at the airport;

(2) The ambient temperature at the airport;

(3) The runway surface condition (dry, wet or contam nated) and the type of
runway surface (paved or unpaved).

(4) The runway slope in the direction of takeoff; and

(5) Wnd, including not nore than 50 percent of the reported headw nd
conponent and not | ess than 150 percent of the reported tailw nd conponent;
and
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(6) The loss, if any, of takeoff run avail able, takeoff distance avail abl e,
and accel erate-stop di stance avail able due to aligning the airplane on the
runway prior to takeoff.

Summary of Proposed Changes:

[Note: The proposed changes discussed below include more than just the changes associated directly with
the issue of contaminated runway takeoff performance. This was done for completeness and clarity due
to the many changes being proposed for the rule sections that address takeoff limitations. Therefore,
some of the proposed changes described below will either be repeated or more fully explained in other
working group reports.]

(1) Anmend 88 121.189(c) and 135.379(c) to renove the words “listed in the
Airplane Flight Manual.” Currently, 88 121.189(c) and 135.379(c) require that
the Airplane Flight Manual (AFM nust be used to determ ne the maxi mum takeof f
wei ght for which conpliance is shown with the field length requirenents of
t hose sections. As noted in Wrking Goup Report 1, for nost of the new
performance requirenents being proposed by the Performance Harnonization
Working Group (e.g., runway alignment distance, retroactive application of wet
runway requirements, contami nated runway requirenents), airplane perfornance
data not currently furnished in AFMs wll be needed in order to show
conpliance. Wiile the working group recommends that the subject of AFM data
requi renents be further investigated by a working group tasked with such Part
25 issues, the working group reconmmends proceeding with this rul emaking
wi thout waiting for that task to be conpleted. Until that task is conpleted

operators should be able to show conpliance to the proposed contan nated
runway takeoff Ilimitations wusing supplenentary data acceptable to the
regul atory authority.

Renoving the words “listed in the Airplane Flight Minual” from 88 121.189(c)
and 135.379(c) would |eave the proposed 8§88 121.173(a) and 135.363(a) (as
proposed in a Wrking Goup Report 1), respectively, as the applicable
requirenents regarding the source of data for showing conpliance wth
88 121.189(c) and 135.379(c). The proposed 88 121.173(a) and 135.363(a) state
that the perfornance data in the Airplane Flight Mnual, supplenented as
necessary with other data acceptable to the Administrator, applies in
determ ning conpliance with 88 121.175 through 121.197 and 88 135. 365 through
135. 387, respectively.

(2) Arend 88 121.189(c) and 135.379(c) to add the words “for the runway to be
used” to clarify that conmpliance with this requirenent must be shown for the
runway to be used. This is a clarifying change only.

(3) Arend 88 121.189 (c)(1), (c)(2) and (c)(3) and 88 135.379(c)(1), (c)(2),
and (c)(3) to use the ternms “accelerate-stop distance available,”™ “takeoff
di stance available” and “takeoff run available,” which would be defined in the
proposed new 8§ 121.173(i) and § 135.363(i). (See Wrking Goup Report 1 for
proposed acconpanyi ng anendnents to 88 121.173 and 135. 363). Thi s change
woul d harnoni ze the wording of the JAR and the FAR standards, but would not
change the requirenent.

(4) Add, as a new 88 121.189(c)(4) and new 88 135.379(c)(4), a requirenent for
dry and wet runways that the sane value of V, nust be used to show conpliance
with the accelerate-stop, takeoff run, and takeof f_di stance limtations, and a
Vsop b€ defined for contam nated runways. This requirenent would ensure that,
on a dry or wet runway, from a single defined go/no-go point (i.e. the V,
speed), the takeoff can either be safely conpleted, or the airplane can be
brought to a stop within the renmaining distance available for stopping the
airplane. Wth the addition of the proposed takeoff limtations for operations
from contami nated runways, the concept of V,  is introduced, which will ensure
that the airplane can be brought to a stop within the remaining distance
avai |l abl e.
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(5) Add new 88 121.189(c)(5) and 135.379(c)(5) to require that the takeoff
weight on a wet or contani nated runway not exceed the takeoff weight permitted
on a dry runway under the sane conditions. It would be inappropriate, from
safety standpoint, to allow a higher naxinmum takeoff weight from a wet or
contam nated runway than from a dry runway under otherwi se identical
condi tions.

(6) Refornmat 88 121.189(e) and 135.379(e) to list, in separate sub-paragraphs,
each of the itens for which correction nust be nmade. Currently, 88 121.189(e)
and 135.379(e) require correction made to the nmaximum weights, mninmm
di stances, and flight paths under paragraphs 88 121.189(a) through (d) and 88
135.379(a) through (d), respectively, for the runway to be used, the el evation
of the airport, the effective runway gradient, the anmbient tenperature and
wi nd conmponent at the tine of takeoff, and, if operating limtations exist for
the mninmm distances required for takeoff from wet runways, the runway
surface condition (dry or wet). Sections 121.189(e) and 135.379(e) also state
that wet runway distances associated with grooved or porous friction course
runways, if provided in the Airplane Flight Mnual, nay be used only for
runways that are grooved or treated with a porous friction course (PFQ
overlay, and that the operator determnes are designed, constructed, and
mai ntai ned in a manner acceptable to the Adm nistrator.

Under this proposal, 8§ 121.189(e) and 135.379(e) would be revised to state,
“I'n determ ning nmaxi num wei ghts, mninum distances and flight paths under
paragraphs (a) through (d) of this section, correction nust be namde for-."
“The pressure altitude at the airport” would be listed in new 88§ 121.189(e) (1)
and 135.379(e)(1). The use of pressure altitude instead of elevation is
consi stent with changes being proposed throughout this subpart. It reflects
the practice that the determ nation of takeoff weights are nornally done on
the basis of pressure altitude, and that the Airplane Flight Manual
performance information is provided as a function of pressure altitude. New
88 121.189(e)(2) and 135.379(e)(2) would list “the runway surface condition
(dry, wet, or contaminated) and the type of runway surface (paved or
unpaved).” This change woul d add contani nated runway surfaces to the list of
runway surface conditions for which correction nust be nade. It would al so
add a requirenent to correct for the type of runway surface (paved or
unpaved) . This new requirement is intended to ensure that the applicable
takeoff limtations for approved operations on unpaved runway surfaces, such
as grass or gravel runways, are based on perfornmance data appropriate to the
type of runway surface.

New 88 121.189(e)(3) and 135.379(e)(3) would list “The runway slope in the
direction of takeoff.” This itemis currently listed in 88 121.189(e) and
135.379(e) as “the effective runway gradient.” The wording change would
harmoni ze the wording with that of the JAR standard and is not intended to
change the requirenment in any way.

New 88 121.189(e)(4) and 135.379(e)(4) would list “Wnd, including not nore
than 50 percent of the reported headw nd conponent and not |ess than 150
percent of the reported tailwind conponent.” This would replace the
criterion, "wind component at the tine of takeoff,” currently listed in 88
121.189(e) and 135.379(e). The proposed wording is intended to clarify that
the total wind (i.e., wind speed and direction), not just the headw nd or
tail wi nd conmponent, nust be considered. For corrections to takeoff distances,
only the headwi nd or tailw nd conmponent is relevant. However, for flight path
consi derations, the total wind nust be taken into account. (Note: This issue
is addressed in Wrking Goup Report 6.)

The proposed wording also includes the factors applied to the headw nd and
tailwind conponents (“not nore than 50 percent of the reported headw nd
conponent and not |ess than 150 percent of the reported tailw nd conponent”)
that are currently required by the airwrthiness type certification
requi renents of part 25. The working group proposes that these wind factors
should be applied to all operations conducted under 88 121.189 and 135. 379,
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regardl ess of the certification basis of the airplane.

New 88 121.189(e)(5) and 135.379(e)(5) would list the new requirenent proposed
in Wrking Goup Report 3, “The loss, if any, of takeoff run available,
takeof f distance available, and accelerate-stop distance available due to
aligning the airplane on the runway prior to takeoff.” (See that working
group report for the reasons for this change.)

7 - How does this proposed standard address the underlying safety issue?
(identified under #1)? [Explain how the proposed standard ensures that the
underlying safety issue is taken care of.]

The proposed standard addresses the safety issues by requiring FAA operators
to take into account the effect of decreased acceleration capability for
t akeof fs from contam nated runways for all turbine powered airplanes operated
under Parts 121 or 135.

Takeof f performance based on all-engines operating throughout the takeoff,
does lead to an exposure period of up to ten seconds, such that the airplane
woul d be unable to safely conplete the takeoff or conplete the stop if power
were lost from the critical engine during this period of tine. In this
situation, the maxi mum speed from which the airplane could be brought to a
stop on the runway would be lower than the minimm speed from which the
airplane could takeoff and reach a height of 15 feet over the end of the
runway. However, there is no evidence in 40 years of in-service experience
that an engine failure during this exposure period has ever occurred.

In addition there is the question of what infornation to provide to the pilot
if takeoff limtations were based on all-engines operating throughout the
takeoff. Currently, pilots are provided with a V, speed, which is defined as
“the maxi mum speed in the takeoff at which the pilot nust take the first
action (e.g., apply brakes, reduce thrust, deploy speed brakes) to stop the
airplane within the accel erate-stop distance [and] the m ninmum speed in the
takeoff, following a failure of the critical engine at Vgg, at which the pil ot

can continue the takeoff and achieve the required height above the takeoff
surface within the takeoff distance.” The V, concept would not be valid for
takeoffs in which an engine failure is not taken into account. However, a
maxi mum “stop” speed would be provided, which would be the maxi mum speed from
whi ch the airplane could be stopped on the runway. This would be a departure
fromwhat pilots are accustonmed to for typical day-in day-out operations, but
appropriate training should overconme this issue.

8 - Relative to the current FAR does the proposed standard increase,
decrease, or mamintain the same level of safety? Explain. [Explain how each
el ement of the proposed change to the standards affects the |evel of safety
relative to the current FAR It is possible that sone portions of the
proposal nay reduce the level of safety even though the proposal as a whole
may increase the |evel of safety.]

The proposed standard would increase the level of safety relative to the

current FAR It would codify a requirenent to account for contaninated
runways.
9 - Relative to current industry practice, does the proposed standard

i ncrease, decrease, or maintain the same |evel of safety? Explain. [ Si nce
i ndustry practice may be different than what is required by the FAR (e.g.,
general industry practice may be nore restrictive), explain how each el enment
of the proposed change to the standards affects the level of safety relative
to current industry practice. Explain whether current industry practice is in
conpliance with the proposed standard. ]

Industry practice varies across the FAA regul ated operators. Sone operators

do not account for contaminated runways. Sone operators already take
contami nated runways into account with all-engine weight adjustnents. Qhers

107



use engine failure accountability when determ ning naxi mrum takeoff weights.
For those operators who currently do not account for contam nated runways, the
proposed standard would increase their level of safety. For those operators
al ready using all-engine adjustnments, the proposed standard would mai ntain the
existing level of safety. Operators currently using engine-out adjustnents
coul d choose to continue their conpany practice.

Consi deration nmust be given to other changes in regulations that wll be
forthcoming from this ARAC Wirking G oup. Agreenment to harnonization on the
use of runway alignnent distance has been achi eved by this ARAC Wrking G oup.
Ni ne of the 14 ATA carriers surveyed do not at present account for alignnment
di stance. ® Acceptance of this regulation at considerable cost to the
operators would enhance safety for all runway conditions; dry, wet or
cont ami nat ed.

10 - What other options have been considered and why were they not sel ected?
[ Expl ai n what other options were considered, and why they were not selected
(e.g., cost/benefit, unacceptable decrease in the level of safety, lack of
consensus, etc.) Include the pros and cons associated with each alternative.]

The alternatives would be to harnobnize to the FAR standard (i.e. no
accountability for contanminated runways), or harnonize on the JAR OPS
requi renent that contami nated runways be accounted for on an engi ne-out basis.
The first option was not selected because there was a consensus that a
standard needed to be developed to address an identified safety risk. The
second option was not recomended because there is no evidence in the
historical service experience database that engine failure accountability
woul d have prevented even one RTO overrun, and because the cost to inplenent
it is substantial.

11 - Who woul d be affected by the proposed change? [ldentify the parties that
would be materially affected by the rule change - airplane nmanufacturers,
ai rpl ane operators, etc.]

Operators of transport category airplanes could be affected by the proposed
change because they may have to carry out additional analyses for takeoffs
from contam nated runways and may realize a loss in revenue if the payl oad
must be reduced or certain operations curtailed in order to conply with the
contam nated runway requirements. Manuf acturers of transport category
airplanes could be affected because they develop the data to perform the
contam nated runway anal ysis. However, sonme data has already been generated
by sone manuf actures.

12 - To ensure harnoni zation, what current advisory material (e.g., ACJ, AMJ,
AC, policy letters) needs to be included in the rule text or preanble? [Does
any existing advisory material include substantive requirenents that should be
contained in the regulation? This may occur because the regulation itself is
vague, or if the advisory material is interpreted as providing the only
accept abl e means of conpliance.]

None.

13 - Is existing FAA advisory material adequate? If not, what advisory material should be
adopted? [Indicate whether the existing advisory material (if any) is adequate. If the current
advisory material is not adequate, indicate whether the existing material should be revised, or
new material provided. Also, either insert the text of the proposed advisory material here, or
summarize the information it will contain, and indicate what form it will be in (e.g., Advisory
Circular, policy, Order, etc.)]

Advisory material, in the form of an AC, should be developed to provide guidelines and

¥ See Appendix A for FAA/JAA HARMONIZATION REVENUE LOSSES (WP 13-2)
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an acceptable means of compliance with the proposed standard for taking into
account the effects of contaminated runways on takeoff performance. The advisory
material should allow maximum use of existing data, thus minimizing the need for
developing new data. The means of compliance should include the following criteria
to determine data acceptability:

11. The perfornmance nethodol ogy for determning the effects of the contam nant
on airplane acceleration paraneters should be based on industry standard
net hods.

12. For airplanes currently in use or airplanes of existing approved designs
that wll be manufactured in the future, the contamnated runway
performance information need not be furnished in the Airplane Flight
Manual . This information would be considered suppl enentary data under the
proposed revision to 88 121.171(a) and 135.363(a). [ Anot her ARAC wor ki ng
group should be tasked with determ ning whether the airworthiness type
certification requirenents shoul d be anended to require contam nated runway
performance information to be included in the AFM That working group
should also be tasked with identifying and addressing any airworthiness
type certification criteria associated with determ ning contam nated runway
per f or mance. |

13. Takeof f di stance shoul d be based on a 35-foot screen height.

14. Performance credit may be taken for the use of available reverse thrust.

14 - How does the proposed standard conpare to the current |CAO standard?
[I ndi cate whether the proposed standard conplies with or does not conply with
t he applicable | CAO standards (if any)]

| CAO Annex 6 (Operation of Aircraft), Chapter 5, 5.2.6 states, “In applying
the Standards of this chapter, account shall be taken of all factors that
significantly affect the performance of the aeroplane (such as: nmass,
operating procedures, the pressure-altitude appropriate to the elevation of
the aerodrone, tenperature, w nd, runway gradient and condition of runway,
i.e. presence of slush, water and/or ice, for |andplanes, water surface
condition for seapl anes). Such factors shall be taken into account directly
as operational paraneters or indirectly by neans of allowances or nargins,
which nmay be provided in the scheduling of perfornance data or in the
conprehensive and detailed code of performance in accordance with which the
aeropl ane i s being operated.”

The current FAR does not conply with this |ICAO standard in that the FAR does
not require the runway condition, in terns of the presence of slush, water
and/or ice to be taken into account for the scheduling of takeoff performance
data. The proposed standard would bring the FAR closer to conpliance with the
| CAO standard by requiring the effect of slush, standing water, snow or ice on
the runway to be taken into account.

| CAO Annex 6, Paragraph 5.2.8 states that “The aeroplane shall be able, in the
event of a critical power-unit failing at any point in the take-off, either to
di scontinue the take-off and stop wthin the accelerate-stop distance
available, or to continue the take-off and clear all obstacles along the
flight path by an adequate margin until the aeroplane is in position to conply
with 5.2.9.” The current FAR does not comply with this 1CAO standard for
contam nated runway operations. The proposed standard would not bring the FAR
i nto conpliance.

15 - Does the proposed standard affect other HWEs? [Indicate whether the

proposed standar should be reviewed by other harnoni zati on worki ng groups and
why]
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No.

16 - What is the cost inpact of conplying with the proposed standard? [Please

provide information that will assist in estimating the change in cost (either
positive or negative) of the proposed rule. For exanple, if new tests or
designs are required, what is known with respect to the testing or engi neering
costs? If new equipnment is required, what can be reported relative to

purchase, installation, and maintenance costs? |In contrast, if the proposed
rule relieves industry of testing or other costs, please provide any known
estimate of costs.]

The proposed standard would carry with it additional costs for operators and
manuf act ur er s.

A standard for devel oping all-engines data needs to be created. Manufacturers
woul d have to create new data to neet that standard, since the existing all-
engines data is not to a consistent standard. Boeing would have to generate
data to address the Vg issues arising fromthis proposal. Airbus does not
produce any all-engi nes data, and woul d be obliged to generate new all -engi nes
dat a. The non-recurring cost to the industry to generate data to a uniform
standard, to support all-engines accountability has been estinated to be
roughly $24M By conparison, the cost to devel op engine-out data to a uniform
data standard woul d be conparabl e.

For those operators who currently wuse all-engine accountability for
contam nated runways, there would be no additional cost. However, by
conparison, the cost of using engine-out data would be significant. For
exanple, three nmajor U S. operators indicated that there would be a total
annual cost of $10M A nunber of other U S. operators were unable to provide
a cost estinate associated with engi ne-out accountability, but indicated that
they would be affected by the proposal. One Canadi an operator reported cost
estimates of between $22M and $48M when the prospective rule was examnm ned
across three years of operation (These figures considered the payload
reduction during the period 1996-1998).°

None of the cost estimates included any associated costs, such as downstream
schedul i ng problens; additional crew and aircraft positioning costs, hotels
and neals for stranded passengers, and | ost goodwill, etc.

To be clear, the cost of creating data is conparable for all-engines and

engi ne- out however t he oper ati onal costs of cont anm nat ed r unway
accountability are significantly higher for engine-out.

17 - If advisory or interpretive material is to be submitted, document the advisory or
interpretive guidelines. If disagreement exists, document the disagreement.

Non-consensus on this issue is indicated by the submittal of two separate proposals —
this report and Working Group Report 4.

18 - Does the HWG wish to answer any supplementary questions specific to this project?
[If the HWG can think of customized questions or concerns relevant to this project, please
present the questions and the HWG answers and comments here.

No.

19 - Does the HWG want to review the draft NPRM prior to publication in the Federal

? See Appendix A for FAA/JAA HARMONIZATION REVENUE LOSSES (WP 13-2)
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Register?

Yes.

The Working Goup did not
Worki ng G-oup nenbers support
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t akeof f from contam nated runways as proposed in this report.

Organi zati on

Dassault Avi ation

Narme

Christian Cam hort
Jon Quail, Gor don
N et z

G egg, Gene

Ai r Canada

a)

Fred Jones

Air Transport Association of Canada

reach consensus on this issue. The follow ng

the all-engine standard for FAA operators for
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(XXXVIIL) FAA/JAA HARMONIZATION REVENUE LOSSESWP 13-2
(Annual Cost in MIlions of Dollars)
NBR OF DRAFT AC  >15° LINE LP  ENGQIT
AIC  120-XXX  BANK SLUSH TOTAL
TW 183 4.7 * AT 16.5
AA 650 A 11.1 A 27. 4
UA 570 | CAO N A A 5.0
DL 570 A N A A 2.0
NW 415 A * 0.34 6. 34
co 364 A % 3.5 12.5
us 420 | CAO ? P 12.0
WN 300 .6 N A A .6
HP 115 A N A A
UPS 250 | CAO N A P
ATA 48 ? ? A
FX 301 | CAO N A A 5.5
AC 158 | CAO * P
CP 80 | CAO ? 39.1 39.1
TOTAL 5.3 11.1 47.64 126. 94
* Coul d not service St.

nnlsrnAnn
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* %

RNO new service. Cost unknown.

* k%

Aat a

al ready accountingN = no figures avail able, not
done on part of the fleetNNA = not applicable -

Sl ush cost updated with new Boei ng/ Dougl as engi ne out

accounting
no situation exists
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Econom ¢ | npact of Performance Harnoni zation | ssues

Titles across the top of the chart indicate items considered at Jan 12, 1999
ATA neetings as having an economic inpact. An additional itemis nmentioned in
the text of this report.

DRAFT AC 120-xxxUse of draft AC 120-xxx for obstacle clearance analysis. Two
airlines (TWand WN) use the FAR splay currently. O hers use the draft AC
unl ess noted as “| CAO

>15° BANKUse of JAR OPS 1.495 turn procedure limtations. JARs state “bank
angl es of greater than 15 degrees are not allowed”. Further, special approval
(a temporary non-renewabl e approval) “to increase bank angles for not nore
than 20 degrees between 200 feet and 400 feet, or not nore than 30 degrees
above 400 feet” can be granted.

LI NE UPI nclusion of line-up distance in runway analysis. Assune a 90 degree
turn and line up at mnini num di stance.

VWET RWYAccounting for wet runways with engine out. Required by JAR OPS, not
required by FARs. If wet runway data is published in the AFM nost US
airlines will account for it

ENG OUT SLUSHUse of engine-out data for contani nated runways. Not required
in the FARs. However nost US airlines nake some accounting for this condition

TOTALt he conbined estimate of Draft AC, Bank Angle, Line-up and Slush.
TW- Trans World Airlines
TWA estimates the econom c inmpact their operation would be:

1lUse of draft AC 120-xxx for obstacles4.7 nmillion
2.St. Marten could not be serviced
3. Accountability for line-up distance3 nmillion
4.\t runway accountability (20% wet days assuned)2.1 mllion
Wet runway done for 717
Cont am nated runway with engine out4.7 mllion
Currently uses data about half way between all engi ne and engi ne out
6. Line-up and wet conbined7.1 mllion
7. Conbi ned draft AC, Line-up, wet and contaninatedl16.5 nmillion
TWA operates 183 aircraft

Econoni ¢ inpact issues were discussed at recent ATA neeting. The follow ng
are figures given by other airlines.

AA - Anerican Airlines
Turn procedure limtations1l.1 mllion

Accountability for line up distance previously reported8 nillion
Wet runway accountability (20% wet days assuned)6 mllion
Wet runway and |ine-up distance conbinedl6.3 mllion

AA already uses the draft AC obstacle splay
Conbi ned total 27.4 million
AA operates about 650 aircraft
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UA - United Airlines

Doi ng |ine-up distance
Only Reno affected by bank angl e greater than 15°. B727 payl oad reduced
to 91% | oad factor. However, average |oad factor is 75% so economc
i mpact is zero.

Estimate of wet runway accountability4 to 6 million

Usi ng engi ne out data for contam nated runways.

Doi ng | CAO spl ay

UA operates 570 aircraft.

DL - Delta Airlines

Accountability for line-up distance2 mllion
Al ready do wet runway with engi ne out

Use draft AC120-xxx for obstacle

Delta operates 570 aircraft.

NW - Nort hwest Airlines

Uses draft ACLl20-xxx for obstacle clearance

Coul d not service St Marten

Accountability for line-up distancel.9 mllion

Wet runway accountability (15% wet days assuned)4 mllion

Cont am nated runways w th engi ne out $340, 000

(currently not done on DC9 and DCl10 fl eet)

Wet and |ine-up conbined estimated at 6 mllion

whi ch woul d be understated. 6 mllion

Conbi ned total 6.34 million

NW oper at es about 375 aircraft

CO - Continental Airlines
Li ne-up distance 5 nillion
Doi ng wet runway accountability on 737NG and 777
Estimate for doing other fleets4 mllion
This could be decreased by analysis of using a different flap setting.
Cont am nat ed runways do engi ne out for DC 10
cost of doing other fleets3.5 mllion
Conbi ned total 12.5 million
CO operates 350 aircraft.

US - US Airways
US is making a change in the takeoff system They have gone to the
SABER system just a nonth ago. Under
their old systemthey accounted for wet runway on Airbus only. Estimate
an increase of 4 MIlion to do for all aircraft.
Li ne-up di stance was not accounted for and estinmate an increase of 8
Mllion to do that.

Al ready using | CAO spl ay.
Usi ng engi ne out contami nated runway data on Airbus only. However they
are noving toward that with the remmining aircraft.
Conbined total 12 million

US Airways operates about 420 aircraft.

WN - Sout hwest Airlines

Al ready accounting for |ine-up distance

Al ready accounting for wet runway

Uses FAA obstacle splay converting draft AC esti mate$600, 000
SWA operates about 300 aircraft
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HP - America West

Using the Draft AC

Not using bank angl es greater than 15°
Accounting for line-up distance
Accounting for west runway

Doi ng engi ne out contani nated runways
HP operates 115 aircraft

UPS - United Parcel Service
Al ready doing |line-up distance
Do engi ne out on contaminated runway for some aircraft. No estimate on
t hose not done.
(Manufacturer’s data i nconplete and inconsistent.)
Do not do wet runway with engine out. UPS is having progranms devel oped
to provide wet runway data
One tine cost $250, 000
Al ready use the | CAO spl ay
Maj or concern is dispatching to icy runways and accounting for icy |anding
dat a
Estimated yearly cost10.8 MIlion
UPS operates 250 aircraft.

ATA - American Trans Air
Do contaninated runway wi th engi ne out.

Still assessing wet runway and |ine-up. Mdway Airport will have severe
penal ti es, however.
ATA operates 48 aircraft. This will increase to 60 by end of ’99.

FX - Federal Express

Li ne-up distance2 nillion

Usi ng | CAO spl ay

No wet runway corrections, estimate3.5 mllion
Conbi ned total 5.5 nillion

Fed Ex operates 301 aircraft.

AC - Air Canada

Uses a fixed line-up distance of 200 ft regardl ess of aircraft type.

Coul d not service St Maarten with JAR OPS turn requirenents

No wet runway corrections, no estimate of cost.

Uses engi ne out data for contam nated runway except on DC9 and B767 aircraft,

Uses the | CAO spl ay.
Changes in line-up distance accountability and use of draft ACL20-xxx
woul d be an econonic benefit to AC.

AC operates 158 aircraft.

CP - Canadian Airlines

Do not do line-up distance, no estimate
Do not do wet runway. Think the penalties will be on 737-200 and 767-
200 fleets.

Doi ng engi ne out on contamni nated runways for Airbus and 747 fleets.
Estimate the cost of doing engine out contam nated runway accountability
will fall on 737-200 and 767-300 fleets. Looked at the cost if it had
been done in 1996, 1997 and 1998 and woul d have been a 22 million to 48
mllion cost for those years. CA already is doing all engine contemed
runway accountability. The figures are not the delta differences. CA
did nention the penalty on the 737-200 (?) raises from 8,000 pounds of
wei ght loss to 20,000 pounds between all engi ne and engi ne out.

Usi ng the | CAO spl ay.

CP operates 80 aircraft.

United Airlines noted that the above econom c inpact studies only considered

the I oss of revenue due to reduction in weight. It did not consider other
costs such as putting up passengers in a hotel, food, etc.
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Report fromthe Airplane Perfornmance Harnonizati on Wrking G oup

(XXXIX.)Issue: Obstacle Accountability Area

Rul e Section: FAR 121.189/JAR-OPS 1.495

1 - What is underlying safety issue to be addressed by the FAR/ JAR? [Explain
the underlying safety rationale for the requirement. Wy should the
requirenent exist? Wiat pronpted this rul emaking activity (e.g., new

technol ogy, service history, etc.)?]

It is fundanental to operational safety that the pilot should be able to
safely conplete a takeoff and clear all obstacles beyond the runway end, even
if power is lost fromthe nost critical engine just before the airplane
reaches a defined go/no-go point. This principle has forned the basis of the
t akeof f perfornmance standards required for the type certification and
operation of turbine engine powered transport category airplanes since Special
Cvil Air Regulation No. SR-422, effective August 27, 1957. As of March 20,
1997, the application of this principle was extended by the “conmuter rule” to
al so cover schedul ed passenger-carrying operations conducted in airplanes that
have a passenger seat configuration of 10 to 30 passengers and turboj et

ai rpl anes regardl ess of seating configuration

2 - \Wat are the current FAR and JAR standards relative to this subject?
[ Reproduce the FAR and JAR rul es text as indicated bel ow ]

Current FAR text:

A. Part 121

FAR 121.189 Airpl anes: Turbi ne engi ne powered: Takeoff linitations.

(d) No person operating a turbine-engi ne-powered airplane may take off that
airplane at a weight greater than that listed in the Airplane Flight Mnual -

(2) In the case of an airplane certificated after Septenber 30,
1958 (SR422A, 422B), that allows a net takeoff flight path that
clears all obstacles either by a height of at |east 35 feet
vertically, or by at |east 200 feet horizontally within the
ai rport boundaries and by at |east 300 feet horizontally after
passi ng the boundari es.

(g)In determining maximum weights, minimum distances, and flight paths under paragraphs (a) through (d) of
this section, correction must be made for the runway to be used, the elevation of the airport, the effective runway
gradient, the ambient temperature and wind component at the time of takeoff, ......

B. Part 135

FAR 135. 379 Large transport category airplanes: Turbine engi ne powered:
Takeof f limtations.

(d) No person operating a turbine-engi ne-powered | arge transport category
airplane may take off that airplane at a weight greater than that listed in
the Airplane Flight Mnual -
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(2) For an airplane certificated after Septenber 30, 1958 (SR422A,
422B), that allows a net takeoff flight path that clears al
obstacl es either by a height of at |east 35 feet vertically, or
by at |least 200 feet horizontally within the airport boundaries
and by at | east 300 feet horizontally after passing the
boundari es.

(e)In determining maximum weights, minimum distances, and flight paths under paragraphs (a) through (d) of

this section, correction must be made for the runway to be used, the elevation of the airport, the effective runway
gradient, the ambient temperature and wind component at the time of takeoff, ......

Current JAR text:

JAR- OPS 1.495Take-of f Cbstacle O earance

(a) An operator shall ensure that the net take-off flight path clears all obstacles by a vertical distance of at least 35
ft or by a horizontal distance of at least 90 m plus 0.125 x D, where D is the horizontal distance the acroplane
has travelled from the end of the take-off distance available or the end of the take-off distance if a turn is
scheduled before the end of the take-off distance available. For aeroplanes with a wingspan of less than 60 m a
horizontal obstacle clearance of half the aeroplane wingspan plus 60 m, plus 0.125 x D may be used.:

(d)When showing compliance with sub-paragraph (a) above for those cases where the intended flight path does
not require track changes of more than 15°, an operator need not consider those obstacles which have a lateral
distance greater than:

(1) 300 m if the pilot is able to maintain the required navigational accuracy through the obstacle accountability
area. (see AMC OPS 1.495(d)(1)&(e)(1); or);

(2) 600 m for flights under all other conditions.

(e)When showing compliance with sub-paragraph (a) above for those cases where the intended flight path does
require track changes of more than 15°, an operator need not consider those obstacles which have a lateral distance
greater than:

(3) 600 m if the pilot is able to maintain the required navigational accuracy through the obstacle accountability
area. (see AMC OPS 1.495(d)(1)&(e)(1); or);

(4) 900 m for flights under all other conditions.

2a — If no FAR or JAR standard exists, what means have been used to ensure
this safety issue is addressed? [Reproduce text fromissue papers, special
conditions, policy, certification action itenms, etc., that have been used
relative to this issue]

N A

3 - What are the differences in the FAA and JAA standards or policy and what
do these differences result in? [Explain the differences in the standards or
policy, and what these differences result in relative to (as applicable)
design features/capability, safety margins, cost, stringency, etc.]

The FAA and JAA operating rules have identical vertical obstacle clearance
requi renents. Both require that the net takeoff flight path, as defined by the
ai rwort hiness rules, clear obstacles vertically by the same margin. This
results in obstacle clearance that expands vertically with increasing distance
fromthe runway end. The differences arise fromthe way in which the
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hori zontal obstacle clearance requirenents are specified in the respective
rul es.

Currently, the Part 121/135 operating rules do not define a specific obstacle
accountability area, but rather the horizontal margin by which obstacl es nust
be cleared and the conditions under which such cl earance nust be denonstrat ed.
Any obstacles that cone within the horizontal margin nust be cleared
vertically.

In contrast to the FAA requirements, JAR-OPS 1 defines a horizontal obstacle
accountability area which nmust be used in determ ning all owabl e takeoff

wei ghts for all Performance Class A airplanes used in commercial air
transportation. (Performance Class A airplanes include nulti-engine
turbopropell er airplanes with a maxi num approved passenger seating
configuration of nore than 9 seats or a maxi numtakeoff mass exceedi ng 5700
kil ograns, and all nulti-engine turbojet powered airplanes.) The obstacle
accountability area, which is based on | CAO recomendati ons, expands laterally
with increasing distance fromthe end of the runway in order to account for
the drift of the airplane in a crosswind. Pressure altitude, tenperature,
speed and bank angle variations, as well as flight technical and navigation
gui dance tol erances are al so assuned to be accounted for. The naxi mum wi dth of
t he obstacle accountability area is dependent upon whether track changes
greater than 15° are required and upon avail abl e navi gati onal accuracy. Al
obstacles within this area nust be cleared vertically.

It could be argued (based on interpretation) that the FAR is nore stringent,
and provides a higher |level of safety than the JAR because the FAR requires
accountability of the wind, including crosswi nd, and does not specify a
maxi mum wi dt h. The JAR defines a horizontal obstacle accountability area that
could, in theory, be insufficient to cover the nost adverse crossw nd.
However, as explained in item4 below, the JARis conmonly viewed as the nore
stringent and safer regulation because of anbiguities in the FAR

4 - What, if any, are the differences in the current neans of conpliance?
[Provide a brief explanation of any differences in the current conpliance
criteria or nethodology (e.g., issue papers), including any differences in
either criteria, nethodology, or application that result in a difference in
stringency between the standards.]

The FAR, while theoretically nore stringent, has traditionally been
interpreted by some as not requiring crosswi nd accountability. The phrase

“wi nd conmponent” in FAR 121.189(e) and 135.379(e) is interpreted by sonme to
mean wi nd al ong the runway and, as such, does not have a crossw nd conmponent.
The result of this interpretation has been the use of an obstacle
accountability “corridor” which is 200 feet on either side of the extended
runway centerline within the airport boundaries and 300 feet on either side of
t he extended runway centerline outside the airport boundaries. It is
interesting to note that the use of the “corridor” is not linted to airplane
operators in their obstacle clearance analyses; the FAA itself has used the
“corridor” as the basis for regulating obstacle construction around airports.

The difference between the fixed-width “corridor” and the expandi ng horizonta
obstacl e accountability area in the JAR can be a source of significant

di fferences in allowabl e takeoff weight between North American and European
operators of the same aircraft on the same runways.

Begi nning in 1992, an effort was made to standardi ze procedures used by U S
operators to anal yze obstacles at certain nountai nous airports. This effort
evolved into a draft Advisory G rcular (120-XXX) that addressed obstacle

cl earance nethods for all airports. The authors of AC 120- XXX made it clear
that the effect of crosswind was to be considered in the obstacle clearance
anal ysis and i ncluded an expandi ng horizontal obstacle accountability area.
This area expands to a maxi num wi dth of 4000 feet, considerably greater than
the presently interpreted “600 feet corridor”, but still roughly half the size
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of the I CAO standard used in the JAR The obstacle accountability area in the
draft AC expands at a rate of 0.0625 x D, where D is the distance along the

i ntended flight path fromthe end of the runway. The mi ninum hal f-wi dth within
the airport boundaries is 200 feet and outside the airport boundaries is 300
feet. However, the |ateral expansion rate beconmes 0.125 x D (sane as the JAR
whenever track changes of nore than 15° are required.. Many U. S. operators
currently use the area defined by the draft AC, despite the fact that it was
never approved and published and some U. S. operators use the | CAO obstacle
accountability area.

5 — What is the proposed action? [Describe the new proposed requirenent, or
t he proposed change to the existing requirenent, as applicable. |Is the
proposed action to introduce a new standard, or to take sone other action?
Expl ai n what action is being proposed (not the regulatory text, but the
underlying rationale) and why that direction was chosen for each proposed
action.]

The U. S. operators on the Perfornmance Harnoni zati on Worki ng Group proposed at

t he outset that AC 120- XXX becomne the basis for harnonizati on; however, the
wor ki ng group did not reach a consensus on this issue. The econom ¢ i npact
associ ated with obstacl e cl earance can be significant. Takeoff weight can be
severely restricted if obstacles nust be cleared vertically, which can lead to
a loss of revenue if the cargo or passenger payl oad must be reduced. In sone
cases, operations would no |onger be economically viable. Sonme nenbers of the
wor ki ng group considered the resulting economic penalty to be too large in
relation to the potential safety benefit to recommend harnoni zation to the JAA
requi renents.

On the other hand, the JAA would not reduce the size of their obstacle
accountability area without a significant anount of data justifying the
perceived reduction in safety. Additionally, many JAA nmenber states conply
strictly with | CAO standards, neaning that | CAO woul d have to designate the AC
as an acceptabl e neans of conpliance with their obstacle clearance

requi renents. This was seen as a time consum ng task. Also, the JARROPS 1
rul es are harnoni zed with | CAO provisions for obstacle restriction and renoval
(Annex 14 specified takeoff clinb surface) and the provisions for publication
of | CAO Type A obstacle charts/data (Annex 4).

The working group ultimately decided that the obstacle accountability area
itself was not the core issue for harnonization as |ong as both FAA and JAA
rul es provide the naxi mumcredit for airplane and ground-based course gui dance
and a wel | -bal anced econoni c i npact on operators. The airpl ane types being
used on conpeting routes between Europe and North America have advanced course
gui dance technol ogy and the sane ground-based course gui dance is available to
all operators. The issue of a specific horizontal obstacle accountability area
in the current “expandi ng cone” shape may, or woul d becorme, unnecessary when
anal yzi ng these airplane types since they are able to accurately fly specific
ground tracks in various wnd conditions. (However, in their provisions for
RNAV departure and approach procedures, both FAA and | CAO continue to use
obstacl e accountability areas in the formof obstacle identification
surfaces.) Operators of airplanes wthout adequate course gui dance
capabilities would continue to use the current obstacle accountability area.
The wor ki ng group undertook to revise AC 120- XXX to incl ude specific ground-
based navigational tolerances and allow credit for the | atest airborne course
gui dance technol ogi es.

It should be noted, however, that while the Wrking Goup did reach consensus
on this approach, the JAA nenbers felt that it would be very difficult to
revise JAR-OPS 1.495 to allow greater credit for navigational accuracy. This
is because the JAA regul ations are closely tied to | CAO standards.

For each proposed change fromthe existing standard, answer the follow ng
guesti ons:

122



Attachnment to ARAC WG Report 4

6 - What should the revised standard be? [Insert the proposed text of the
har moni zed standard here]

(XL.) Part 121

(g)I n determning nmaxi mum wei ghts, m ni mum di stances and flight paths under
par agraphs (a) through (d) of this section, correction nust be nmade for-

(5) W nd, including not nore than 50 percent of the reported headw nd
conponent and not |ess than 150 percent of the reported tailw nd
conponent; and

(XLL.)Part 135

(e) In determ ning maxi rum wei ghts, mni mum di stances and flight paths
under paragraphs (a) through (d) of this section, correction nust be made for-

(5) W nd, including not nore than 50 percent of the reported headw nd
conponent and not |ess than 150 percent of the reported tailw nd
conponent; and

(XLIL.)Summary of Changes

1. Refornmat 88 121.189(e) and 135.379(e) to list, in separate sub-paragraphs,
each of the itens for which correction nust be nade. Currently, 88
121.189(e) and 135.379(e) require correction made to the maxi mum wei ghts,
m ni mum di stances, and flight paths under paragraphs 88 121.189(a) through
(d) and 88 135.379(a) through (d), respectively, for the runway to be
used, the elevation of the airport, the effective runway gradi ent, the
anbi ent tenperature and wi nd conponent at the tine of takeoff

2. New 88 121.189(e)(5) and 135.379(e)(5) would list “Wnd, including not nore
than 50 percent of the reported headw nd conponent and not |ess than 150
percent of the reported tailw nd conponent.” This would replace the
criterion, “wind conponent at the time of takeoff,” currently listed in 88
121.189(e) and 135.379(e). The proposed wording is intended to clarify
that the total wind (i.e., wind speed and direction), not just the headw nd
or tailw nd conponent, nust be considered. For corrections to takeoff
di stances, only the headwi nd or tailw nd conponent is relevant. However,
for flight path considerations, the total wind nmust be taken into account.

7 - How does this proposed standard address the underlying safety issue
(identified under #1)? [Explain how the proposed standard ensures that the
underlying safety issue is taken care of.]

The proposed standard addresses the underlying safety issues by elimnnating
any confusion with regard to wind accountability. The proposed standard, along
with AC 120- XXX, woul d define obstacle accountability nmethods that address
crosswind effects on the airplane’s flight path.

8 - Relative to the current FAR does the proposed standard increase,
decrease, or nmmintain the sane | evel of safety? Explain. [Explain how each
el ement of the proposed change to the standards affects the |level of safety
relative to the current FAR It is possible that sone portions of the
proposal may reduce the | evel of safety even though the proposal as a whole
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may i ncrease the |level of safety.]

VWiile it does not change the original intent of the existing standard, the
proposed standard is intended to renove any anbiguity in the current standard
with respect to wind accountability. Therefore, it could be argued that the
proposed standard increases the | evel of safety.

9 - Relative to current industry practice, does the proposed standard

i ncrease, decrease, or naintain the sanme |evel of safety? Explain. [Since

i ndustry practice nay be different than what is required by the FAR (e.g.
general industry practice may be nore restrictive), explain how each el enent
of the proposed change to the standards affects the | evel of safety relative
to current industry practice. Explain whether current industry practice is in
conpliance with the proposed standard. ]

Rel ative to current industry practice, the proposed standard increases the
| evel of safety. Those operators interpreting the current standard as not
requi ring crosswi nd and using the fixed-w dth obstacle accountability
“corridor” would be required to account for the effect of crosswind on the
airplane’s flight path.

10 - What other options have been considered and why were they not sel ected?

[ Expl ai n what ot her options were considered, and why they were not selected
(e.g., cost/benefit, unacceptable decrease in the |evel of safety, |ack of
consensus, etc.) Include the pros and cons associated with each alternative.]

The alternatives would be to harnonize on the current FAR standard, retain the
current non-harnoni zed standards, harnmonize to a general obstacle clearance
requi renent |ike | CAO or harnonize to the JAR standard.

The first option was not chosen because of the JAA's reluctance to accept a
rule that is perceived to be |l ess safe and is not perfectly clear inits

intent. The FAA al so recogni zed that current interpretations of the FAR are
not acceptable and that sone change nay be necessary to clarify its intent.

The second option was not seriously considered because the working group
recogni zed the inportance of this issue and the nenbers overwhel m ngly wanted
to work towards consensus.

The third option was not chosen because it did not appear to solve the
problem Sone nenbers of the working group suggested that both the FAA and JAA
adopt the basic |anguage from | CAO Annex 6 which states that the aircraft nust
clear all obstacles only by an “adequate margin,” and | eave the definition of
the margin to advisory material. In this way, the operating rules would be

har noni zed, even though acceptabl e conpliance nethods m ght be different.

O her nenbers saw this as only hiding the issue.

The fourth option was not chosen because of the econonic inpact associ ated
with introducing the JAR (I CAO obstacle accountability area at nmany U.S.
airports. During the drafting of AC 120-XXX, it was deterni ned using the FAA
di gital obstacl e database that 48% nore obstacles would be introduced if the

| CAO obstacle accountability were introduced versus an increase of 15% for the
obstacl e accountability area prescribed by the AC. The lack of a nationa
standard for obstacle construction, and apparent differences of interpretation
of the FARs by various FAA divisions, has all owed obstacles to be constructed
up to the edge of the fixed-width “corridor” at many airports. At the tinme the
AC was being drafted, the economic inpact to U S. operators of introducing the
| CAO obstacl e accountability area was estinmated to be $190 nmillion per year

11 - Who woul d be affected by the proposed change? [ldentify the parties that
woul d be materially affected by the rul e change — airplane manufacturers,
ai rpl ane operators, etc.]
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Qperators who interpret the current standard as allow ng use of the fixed-
wi dt h obstacle accountability “corridor” would be affected since that
interpretation would no | onger be permitted unless suitable course gui dance
coul d be denonstr at ed.

12 - To ensure harnoni zation, what current advisory naterial (e.g., AC), AMJ,

AC, policy letters) needs to be included in the rule text or preanble? [Does

any existing advisory material include substantive requirenments that shoul d be
contained in the regulation? This may occur because the regulation itself is

vague, or if the advisory material is interpreted as providing the only

accept abl e means of conpliance.]

N A

13 - Is existing FAA advisory material adequate? If not, what advisory material should be
adopted? [Indicate whether the existing advisory material (if any) is adequate. If the current
advisory material is not adequate, indicate whether the existing material should be revised, or
new material provided. Also, either insert the text of the proposed advisory material here, or
summarize the information it will contain, and indicate what form it will be in (e.g., Advisory
Circular, policy, Order, etc.)]

AC 120-XXX should be published to ensure harmonization on the proper interpretation
of FAR 121.189 by U.S. operators.

14 - How does the proposed standard conpare to the current | CAO standard?
[ ndi cate whet her the proposed standard conplies with or does not conply with
t he applicable | CAO standards (if any)]

N A

15. — Does the proposed standard affect other HAG s? [Indi cate whether the
proposed standard shoul d be revi ewed by ot her harnoni zati on working groups and
why. |

No.

16 - What is the cost inpact of conplying with the proposed standard? [Pl ease
provide information that will assist in estinmating the change in cost (either
positive or negative) of the proposed rule. For exanple, if new tests or
designs are required, what is known with respect to the testing or engi neering
costs? |If new equi pnent is required, what can be reported relative to
purchase, installation, and maintenance costs? |n contrast, if the proposed
rule relieves industry of testing or other costs, please provide any known
estimate of costs.]

Those operators currently interpreting FAR 121.189 as requiring obstacle
accountability only within the “corridor” would incur costs to conply with the
expandi ng obstacl e accountability area defined in AC 120- XXX. These costs have
been estinmated at approxinmately $5.3 mllion annually for the major ATA
nenbers.

No cost inmpact is expected for those operators already using the AC or | CAO
obstacl e accountability areas.

17. - If advisory or interpretive material is to be submitted, document the advisory or
interpretive guidelines. If disagreement exists, document the disagreement.

AC 120-XXX to be provided.
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18. - Does the HWG wish to answer any supplementary questions specific to this
project? [If the HWG can think of customized questions or concerns relevant to this project,
please present the questions and the HWG answers and comments here.]

No.

19. - Does the HWG want to review the draft NPRM prior to publication in the Federal
Register?

Yes.
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A. Report from the Airplane Performance Harmonization Working Group

(XLI.)Issue: Bank Angles for Takeoff

Rul e Section: FAR 121.189, FAR 135.379/JAR-OPS 1.495

1 - What is underlying safety issue to be addressed by the

FAR/ JAR? [Explain the underlying safety rationale for the

requi rement. Wiy should the requirenent exist? Wat pronpted
this rul emaking activity (e.g., new technol ogy, service history,
etc.)?]

Currently Part 121 and Part 135 FAR s assune the airplane is not
banked before reaching a height of 50 feet, and thereafter, the
maxi mum bank is not nore than 15 degrees. (Qbstacle cl earance at
certain airports can be inproved by the use of bank angl es
greater than 15 degrees. At present, an operator can request the
use of greater bank angles per the requirenents in FAR 121.173(f)
or 135.363(h). This process may entail providing substantiation
of an eguivalent—acceptable level of stall margin protection at
the greater bank angles to justify it. Authorization for the
greater bank angle will be provided through the Operations

Speci fication.

Currently, JAR-OPS 1 describes the conditions when bank angl es
greater than 15 degrees can be used. This includes having
adequate all onwances for the effect of bank angle on operating
speeds.

The Performance Harnoni zati on Wrking Goup_(PHWG) task is to
identify differences in the FAR/JAR rul es and recommend changes
which will lead to harnonization of the two sets of rules.

2 - \What are the current FAR and JAR standards relative to this
subject? [Reproduce the FAR and JAR rules text as indicated
bel ow. ]

Current FAR text:

(XLIV.)Part 121

FAR 121.189 Transport category airplanes: Turbine engine
power ed; takeoff limtations.

(f) For the purposes of this section, it is assumed that the airplane is not banked
before reaching a height of 50 feet, as shown by the takeoff path or net takeoff
flight path data (as appropriate) in the Airplane Flight Manual, and thereafter

127



that the maximum bank is not more than 15 degrees.

(XLV.)Part 135

FAR 135.379 Large transport category airplanes: Turbine engine
power ed: Takeoff limtations.

(f) For the purposes of this section, it is assumed that the airplane is not banked
before reaching a height of 50 feet, as shown by the takeoff path or net takeoff
flight path data (as appropriate) in the Airplane Flight Manual, and after that
the maximum bank is not more than 15 degrees.

Current JAR text:

JAR-OPS 1.495 Take-off Obstacle Clearance
(c) Wien showi ng conpliance with subparagraph(a) above:

(1) Track changes shall not be allowed up to the point at which
the net take-off flight path has achi eved a hei ght equal to
one half the w ngspan but not |ess than 50 ft above the
el evation of the end of the take-off run avail abl e.
Thereafter, up to a height of 400 ft it is assuned that the
aeropl ane i s banked by no nore than 15 degrees. Above 400 ft
hei ght bank angl es greater than 15 degrees, but not nore than
25 degrees may be schedul ed.

(3) An operator must use special procedures subject to the
approval of the Authority, to apply increased bank angl es of
not nore than 20 degrees between 200 ft and 400 ft, or not
nore than 30 degrees above 400 ft (See Appendix 1 to JAR OPS
1.495(c)(3)).

(4) Adequat e al |l owance nust be made for the effect of bank angle
on operating speeds and flight path including the distance
increnments resulting fromincreased operating speeds. (See
AMC OPS 1.495(c)(4)).

2a — If no FAR or JAR standard exists, what nmeans have been used
to ensure this safety issue is addressed? [Reproduce text from
i ssue papers, special conditions, policy, certification action
itens, etc., that have been used relative to this issue]

N A
3 - Wiat are the differences in the FAA and JAA standards or
policy and what do these differences result in? [Explain the
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differences in the standards or policy, and what these
differences result in relative to (as applicable) design
features/capability, safety margins, cost, stringency, etc.]

Both the FAA and JAA operating rules stipulate when to start the
bank and what the basic bank angle shall be. The differences are
that the JAArule allows the use of bank angles greater than the
basic value and it identifies added requirenents for the use of
t he increased bank angl es.

The current Part 121/135 rules state the airplane is not banked
before reaching 50 feet and thereafter the maxi mum bank is not
nore than 15 degrees. The rules do not define acceptabl e neans of
usi ng greater bank angl es.

JAR-OPS 1 rules state the airplane track is not changed until the
net take-off flight path achieves a height equal to one half the
wi ngspan but not |ess than 50 ft. Thereafter, up to 400ft the

ai rplane is banked by no nore than 15 degrees. Above 400 ft bank
angl es greater than 15 degrees but not nore than 25 degrees nmay
be schedul ed.

Furthernore, JAR-OPS 1 states the operator may use increased bank
angl es of not nore than 20 degrees between 200 ft and 400ft, or
not nore than 30 degrees above 400 ft with the approval of the
Aut hority.

The JAR requires that adequate all owance nust be nmade for the
effect of bank angle on operating speeds and the increase in
di stance resulting fromincreased speeds. The FAR has no
correspondi ng requirenent.

4 - \Wat, if any, are the differences in the current neans of
conpliance? [Provide a brief explanation of any differences in
the current conpliance criteria or nethodology (e.g., issue
papers), including any differences in either criteria,

nmet hodol ogy, or application that result in a difference in
stringency between the standards.]

Sonme US operators have used bank angles greater than 15 degrees
at certain airports to inprove obstacle clearance. This was done
by obtaining a deviation fromthe 15 degrees bank requirenent per
FAR Part 121.173(f) or 135.363(h). This is usually acconpani ed by
substantiati on that the egquivalent—acceptable stall margin is
mai nt ai ned at the higher bank angle. The devi ati on authorization
was shown as a special airport procedure in the operations

speci fication.

When conparing the rules it seens the current FARis nore
stringent because it requires authorization for any bank angle
greater than 15 degrees. The JAR all ows certain bank angl es
greater than 15 degrees above 400 ft. without first getting
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speci al aut hori zati on.

5 — What is the proposed action? [Describe the new proposed
requi renent, or the proposed change to the existing requirenent,
as applicable. 1Is the proposed action to introduce a new
standard, or to take sone other action? Explain what action is
bei ng proposed (not the regulatory text, but the underlying
rational e) and why that direction was chosen for each proposed
action.]

A description of howto utilize bank angles greater than 15
degrees has previously been described in the draft AC 120- XXX .
This AC was devel oped to expl ain acceptabl e nethods for airport
obstacle analysis to conply with the intent of FAR s 121.189 and
135.379. The U.S. operators on the PHWG felt the bank angle

di scussion in the AC was a good basis for gereratinga re-—wording
of the present—FARhar noni zi ng the FAR and JAR  Fhe result—should

be-to—get—hothrulesto-agreeon the use of bank—angles—greater
than—15—degrees—thts—ecoul-dbhe-aceonplshedtheathe tw—rules
cou-d—beharaphtzed—on—bank—angle—useage—

The basic prem se for the werdingoefthe rules seemed-tochanges
to the FAR and JAR would be to allow certain bank angl es greater
than 15 degrees wi thout requiring special prior approval fromthe
admnistratoerrequl atory authority as_long as appropriate nethods

are used to account for the effects of bank angle. It should be
possSi ble to use even greater bank angles with special apprpval

fromthe requlatory authority. H—becare—apparent—earlyoninthe
PHEWE—eet-rgs—that—woarding—ehanges—woul-d—also—be regured-tothe
JARto—get—haraphtzati-oa.

The proposed change to 121.189(f)/135.379(f), renunbered as
121.189(h)/135.379(h), would allow bank angles up to 15 degrees
bel ow 100 feet, up to 20 degrees between 100 feet and 400 feet,
and up to 25 degrees above 400 feet if approved nethods are used
to account for the effects of increased bank angle. Draft AC
120- XXX, as updated by the Wrking G oup, would provide an
approved nethod as referenced in the proposed

121.189(h)/135.379(h). Larger bank angles could only be used if
approved by the Admi nistrator.

JAR- OPS 1.495(c) (1) would be revised to match the proposed FAR
f ext.

The following is a brief summary of sonme of the rel evant
di scussions that took place over the history of the PHWG
nmeet i ngs.

—There was technical consensus that turns should
not be initiated below 50 ft. or one-half the airplane s
Wi ngspan, whichever is higher. Then for turns bel ow 400 feet, one
operator indicated they have at |east one turn procedure where a
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bank in excess of 15 degrees is initiated bel ow 400 feet. The
U S. operators took an action itemto survey ATA nenbers for
exi sting procedures that would be affected by the JAA
[imtations. In general, the U S. operators welconed the

i ncreased bank angle capability offered by JAR-OPS, but were
concerned the altitude imts could inpact existing procedures.
The FAA indicated there is concern in the pilot community and
within the FAA, Operations discipline, with operating at bank
angles in excess of 15 degrees early in the takeoff maneuver
(bel ow 400 ft.).

Thi+dneeting—Results were reported froma survey of ATA nenbers |
on questions about rule changes related to bank angle. Several
airlines reported on revenue | oss and possible | oss of operations
if not able to use 20 degrees bank at a height of 100 ft. at St.
Maarten. On the issue of acceptable mninmumaltitude for the
initiation of turns with 20 degrees of bank, the majority voted
for 100 ft. or one-half the airplane’ s w ngspan, whichever was
greater.

Fourth—reeting—After | engthy discussions on the different bank |
angl es and turning heights in the JAR and AC text it was proposed

to change the JAR-OPS text to read: “...increased bank angl es of
not nore than 20 degrees between 100 ft or half the w ngspan
whi chever is greater and 400 ft,...etc.” and draft a new FAR

requi rement or expand FAR 121.189(f).

Hrg—JAA i ndicated that the PERF SC has di scussed the |
proposal for increased bank angles. They could accept 20 degrees
banked turns as low as 100 ft, but would require the data to be
“contained in the AFM.

—The draft harnoni zati on docunent was reviewed. It |
was reported that FAR 121.189 new (h) has been adapted to
provi de the use of higher bank angles after reaching a specified
height. It states that approved nethods are to be used to account
for the effects of bank angle. These approved nmethods wi |l have
to be put into advisory material. For higher bank angles than
speci fied, a special approval by the Adm nistrator is necessary.
Furt hernore approval by the Adm nistrator is only applicable for
bank angles of nore than 20 degrees between 100 and 400 ft and
nore than 25 degrees above 400 ft whereas the JAR requires
approval for even the | ower bank angles. JAA PERFSC to | ook at
possi bility of harnonizing with FAR wordi ng.

ing—Wth regard to bank angles, the JAA stated the |
PERFSC agreed to harnonize with the proposed FAR with respect to
i ncreased bank angles and the associated limting heights. ALPA
expressed concern that the start-of-turn altitudes permtted by
the proposed rule are too | ow

e th—reeting—ALPA recounted a discussion fromthe last—11th |

PHWG neeting concerning a potential msmatch between airline FOV
and special procedures. An ALPA survey of several airlines
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i ndi cated nost advise flight crews not to begin turns bel ow 400
ft. and to limt bank angles to 15 degrees. None of the
respondents train crews to begin turns at 50 ft. Overall

concl usion of the ALPA survey was there is indeed a m smatch

bet ween the operators’ FOVs and their special procedures. One
operator’s response to ALPA' s concl usions stated engine failures
are special cases and may require special takeoff procedures at
sonme airports(e.g. 121.445 airports) which are—nay not be found
in FOM normal procedures. A specific description of the special
procedure is provided on a special page for that airport and if
necessary, due to differences fromnormal procedures, training
may be provided for that specific runway. In other words, |ooking
at the general procedures in a FOMw Il not show where speci al
procedures or possibly special training may be required for a
specific runway. These concerns were addressed by revising the
draft AC 120-XXX to involve pilots in the planning process for

t he devel opnent of such procedures.

For each proposed change fromthe existing standard, answer the
foll owi ng questi ons:

6 - What should the harnonized standard be? [lInsert the proposed
text of the harnonized standard here]

Pr oposed FAR text:

A. Part 121

FAR 121. 189 Transport category airplanes: Turbine engi ne powered;
takeof f |imtations.

(h) For the purposes of this section, the airplane shall not be banked before reaching a height equal to
one half the wingspan, but not less than 50 feet, as shown by the takeoff path or net takeoff flight path
(as appropriate) in the Airplane Flight Manual. Thereafter bank angles up to 15 degrees below 100
feet—, up to 20 degrees between 100 feet and 400 feet, and up to 25 degrees above 400 feet may be
used if approved methods are used to account for the effects of bank angle. -Larger bank angles may
not be used unless approved by the Administrator.

B. Part 135

FAR 135. 379 Large transport category airplanes: Turbine engine
power ed: Takeoff limtations.

(h) For the purposes of this section, the airplane shall not be
banked before reaching a height equal to one half the w ngspan,
but not less than 50 feet, as shown by the takeoff path or net
takeoff flight path_(as appropriate) in the Airplane Flight
Manual . Thereafter bank angles up to 15 degrees bel ow 100 feet-—,
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up to 20 degrees between 100 feet and 400 feet, and up to 25
degrees above 400 feet may be used if approved nethods are used

to account for the effects of bank angle. _Larger bank angles may |
not be used unl ess approved by the Adm nistrator

Proposed JAR text:

C. JAR-OPS 1.495 Take-off Obstacle Clearance

(c) Wien showi ng conpliance with subparagraph_(a) above: |

(1) Track changes shall not be allowed up to the point at which
t he net take-off

flight path has achieved a height equal to one half the

Wi ngspan but not |ess than 50 ft above the elevation of the end
of the take-off run available. Thereafter, up to a hei ght of
400 ft it is assuned that the aeroplane is banked by no nore
than 15 degrees. Above 400 ft hei ght bank angl es greater than
15 degrees, but not nore than 25 degrees may be schedul ed.

(3) An operator nust use special procedures subject to the
approval of the Authority, to

apply increased bank angl es of not nore than 20 degrees between
100 ft and 400 ft, or not nore than 30 degrees above 400 ft
(See Appendix 1 to JAR-OPS 1.495(c)(3)).

(4) Adequate all owance nust be nade for the effect of bank
angl e on operating speeds

and flight path including the distance increnents resulting
fromincreased operating speeds. (See AMC OPS 1.495(c)(4)).

7 - How does this proposed standard address the underlying safety
i ssue (identified under #1)? (Explain how the proposed standard
ensures that the underlying safety issue is taken care of).

bst acl e cl earance can be inproved by using bank angl es greater
than 15 degrees. This requires having an eguivalent—acceptabl e

| evel of stall margin protection at the greater bank angles and
accountability of the effect of bank angle on operating speeds.

The bank angle increase is limted to 20 degrees between 100 ft.
and 400 ft., and up to 25 degrees above 400 ft.

8 - Relative to the current FAR, does the proposed standard

i ncrease, decrease, or maintain the sane |evel of safety?

Expl ain. [Explain how each el enent of the proposed change to the
standards affects the |l evel of safety relative to the current

FAR. It is possible that sonme portions of the proposal may
reduce the level of safety even though the proposal as a whole
may i ncrease the |level of safety.]
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The proposed standard would nmaintain the | evel of safety but
woul d provide a standardi zed net hod of accounting for banked
turns above 15 degrees which would allow a greater change to an
airplane flight path to better avoid significant obstacles. Al so
t he proposed standard specifically identifies the conbination of
bank angles (greater than 15) and heights that can be used when
approved nmet hods are enpl oyed to account for the effects of bank
angle. Previously the operator could request greater bank angles
as a deviation per the requirements in FAR 121.173(f) or
135.363(h) but there were no bank angle/height limts specified
or performance substantiation required.

9 - Relative to current industry practice, does the proposed
standard increase, decrease, or maintain the same |evel of
safety? Explain. [Since industry practice may be different than
what is required by the FAR (e.g., general industry practice may
be nore restrictive), explain how each el enent of the proposed
change to the standards affects the |evel of safety relative to
current industry practice. Explain whether current industry
practice is in conpliance with the proposed standard.]

Rel ative to industry practice, the proposed standard woul d
increase the level of safety for those operators now using bank
angl es greater than 15 degrees by identifying the conbination of
bank angl es and hei ghts that can be used. This is based on the
use of approved nethods to account for the effects of increased
bank angle. For those operators using only 15 degrees bank turns
today it will provide an inproved option for avoiding significant
obstacles in the future.

10 - \What ot her options have been considered and why were they
not sel ected? [ Expl ain what other options were considered, and
why they were not selected (e.g., cost/benefit, unacceptable
decrease in the level of safety, |ack of consensus, etc.)

I ncl ude the pros and cons associated with each alternative.]

An alternative would be to leave the FAR as it is today. This
woul d require operators to continue to request deviations for the
use of bank angl es greater than 15 degrees and the current FAR
standard woul d not be harnoni zed with the JAR It was not
acceptable to the JAA to renove the capability to use increased
bank angles fromtheir standard. Not harnonizing the two
standards could result in an econonm c di sadvantage for FAA
operators if they are limted to using special procedures based
on using 15 degrees or |ess of bank. The present FAA draft AC
120- XXX expl ai ns the usage of bank angles greater than 15 degrees
so the best alternative seened to be to harnoni ze the FAR and JAR
st andar ds.
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11 - Who woul d be affected by the proposed change? [ldentify the
parties that would be naterially affected by the rule change -
ai rpl ane manuf acturers, airplane operators, etc.]

Bot h operators and manufacturers would be affected by the

proposed change. Operators would be able to use bank angl es

greater than 15 degrees in special takeoff procedures wthout

first requesting a regulatory deviation. For sonme operators not
previ ously using |larger bank angles this could result in a flight
path that avoids an obstacle laterally instead of clearing it
vertically with the possible result of a payload increase.

Manuf acturers woul d be requested by operators to provide

per formance data teo—beusedtodevelopconsistent with “approved |
nmet hods” to account for the effects of increased bank angl e.

12 - To ensure harnoni zation, what current advisory materi al
(e.g., ACJ, AMJ, AC, policy letters) needs to be included in the
rule text or preanble? [Does any existing advisory materi al

i ncl ude substantive requirenents that should be contained in the
regul ation? This may occur because the regulation itself is
vague, or if the advisory material is interpreted as providing
the only acceptabl e means of conpliance. ]

13 - Is existing FAA advisory material adequate? If not, what
advi sory material should be adopted? [Indicate whether the
exi sting advisory material (if any) is adequate. |If the current

advi sory material is not adequate, indicate whether the existing
mat eri al should be revised, or new material provided. Al so,
either insert the text of the proposed advisory material here, or
summari ze the information it will contain, and indicate what form
it will be in (e.g., Advisory G rcular, policy, Oder, etc.)]

There is currently no existing advisory material. The FAA draft
AC 120- XXX, whi ch has existed since 1992, has been updated as a
result of the harnonization effort and is —
adequate advisory material. The AC, at present, addresses the
exi sting FAR standard. This portion of the ACw Il be revised in
the future after the FAR standard is revised. This revision wl|l
replace the requirenent to get an Operations Specification
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aut horization with the wording contained in the revised standard
for the use of bank angles greater than 15 degrees at specific

hei ghts. The Wirking G oup recommends that Fhe-the draft AC
sheuld—be inwplerented—approved and published as soon as possible,
wi thout waiting for the proposed rule changes.

14 - How does the proposed standard conpare to the current | CAO
standard? [Indicate whether the proposed standard conplies with
or does not conply with the applicable | CAO standards (if any)]

| CAO Annex 6 Attachnent C provides exanples to illustrate the
performance requirenments for various airplane categories as

i ntended by the provisions of Chapter 5. Under 3. “Take-off
obstacle clearance limtations,” it states,..... I n determ ning

t he al |l owabl e devi ation of the net take-off flight path in order
to avoi d obstacles by at |east the distance specified, it is
assunmed that the aeroplane is not banked before the cl earance of
the net take-off flight path above obstacles is at |east 15.2m
(50 ft.) and that the bank thereafter does not exceed 15 degrees.
The | CAO standard is conparable to the current FAR standard.
Nei t her one explicitly addresses bank angl es greater than 15
degrees. (Do not know if | CAO has a provision for requesting
devi ations.)

15. — Does the proposed standard affect other HAG s? [Indicate
whet her the proposed standard should be reviewed by ot her
har noni zat i on wor ki ng groups and why. |

No.

16 - What is the cost inpact of conplying with the proposed
standard? [Please provide information that will assist in
estimating the change in cost (either positive or negative) of
the proposed rule. For exanple, if new tests or designs are
required, what is known with respect to the testing or

engi neering costs? If new equipnent is required, what can be
reported relative to purchase, installation, and naintenance
costs? In contrast, if the proposed rule relieves industry of
testing or other costs, please provide any known estimate of
costs. ]

Manuf acturers may have a small cost increase for doing an

engi neering analysis to devel op the performance adjustnents to
account for the effects of bank angl es greater than 15 degrees.
Operators also may have a snmall cost increase for devel opi ng
speci al takeoff procedures based on bank angl es greater than 15
degrees and eval uating the performance adjustnents to account for
the effects of the greater bank angles. This should be offset
significantly by the benefit of possible payload increase for a
speci al procedure based on a bank angle greater than 15 when
conpared to a procedure using a bank angle of 15 degrees.
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17 - If advisory or interpretive material is to be submitted, document the advisory or interpretive guidelines. If
disagreement exists, document the disagreement.

Draft AC 120-XXX is being submtted as part of the ARAC

Per f ormance Har noni zati on process. It has not been harnoni zed
with the JAR standards because the obstacle anal ysis splay and
the m ssed approach analysis is not accepted by the JAA The
contents of the AC have been reviewed and revised by the Wrking
Group and judged to provi de adequate advisory material for the

exi sting FAR standards. When the FAR standards are revised the AC
will be revised where necessary. In the neantine it is
recomended the draft AC be inplemented as soon as possible.

18. — Does the HWG wi sh to answer any suppl enentary questions

specific to this project? (If the HAWG can think of custom zed
guestions or concerns relevant to this project, please present
t he questions and the HWG answers and comments here.)

The Wbrking Group is concerned that the revised standards could
be used as a justification for allow ng the construction of
obstacles in close proximty to airports. The revised standards
woul d nake it easier for an operator to devel op special obstacle
avoi dance procedures utilizing low altitude turns and increased
bank angl es. The FAA shoul d not consider this capability when
deci di ng whet her or not to approve construction of obstacles near
airports. Likew se, applicants should not be permtted to use
this capability as an argunent supporting such construction.

19. — Does the HWG want to review the draft NPRM prior to
publication in the Federal Register?

Yes.
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Report from the Airplane Performance Harmonization Working Group

(XLVL.)Issue: Additional Vertical Obstacle Clearance When Bank
Angle Exceeds 15°

Rul e Section: FAR 121.189, FAR 135.379 / JAR-OPS 1.495

1 - What is underlying safety issue to be addressed by the FAR/ JAR? [Explain
the underlying safety rationale for the requirement. Wy should the

requi renent exist? Wlat pronpted this rul emaking activity (e.g., new

technol ogy, service history, etc.)?]

It is fundanental to operational safety that the pilot should be able to
safely conplete a takeoff and clear all obstacles beyond the runway end, even
if power is lost fromthe nost critical engine just before the airplane
reaches a defined go/no-go point. This principle has forned the basis of the
t akeof f perfornance standards required for the type certification and
operation of turbine engine powered transport category airplanes since Special
Cvil Ar Regulation No. SR-422, effective August 27, 1957. As of March 20,
1997, the application of this principle was extended by the “conmuter rule” to
al so cover schedul ed passenger-carrying operations conducted in airplanes that
have a passenger seat configuration of 10 to 30 passengers and turboj et

airpl anes regardl ess of seating configuration

The takeoff performance standards specify both horizontal and vertica
obstacl e cl earance requirements. Meeting the vertical obstacle clearance

requi renents can, in sone cases, result in significant payl oad penalties,
especi al |y when nmountainous terrain is a factor. An operator faced with such
payl oad penalties will often devel op a special turning departure procedure
that avoids over-flight of the limting obstacles. In rare cases, the bank
angle required to avoid over-flight of the |imting obstacles exceeds 15°.
(The airplane nmust still nmeet the vertical obstacle clearance requirenents for
t he obstacles under the turning flight path.)

The net takeoff flight path data in the Airplane Flight Manual is based on the
| owest part of the airplane with zero (no) bank and accomobdat es bank angl es
up to 15°. Wen bank angl es exceed 15°, the | owest part of the airplane may be
l ower than that used in the definition of the net takeoff flight path data. In
order to maintain the 35 foot vertical obstacle clearance required by the

t akeof f perfornance standards in such cases, the net takeoff flight path nust
cl ear obstacles vertically by an additional anount.

2 - Wat are the current FAR and JAR standards relative to this subject?
[ Reproduce the FAR and JAR rul es text as indicated bel ow ]

Current FAR text:

FAR 121 and FAR 135 do not specifically address this issue.

Current JAR text:

JAR- OPS 1. 495Take-of f Obstacl e C earance
(c) When showi ng conpliance with subparagraph (a) above:

(2) Any part of the net take-off flight path in which the aeroplane is banked by more than 15° must clear all
obstacles within the horizontal distances specified in subparagraphs (a), (d) and (e) of this paragraph by a
vertical distance of at least 50 ft, and

2a — If no FAR or JAR standard exi sts, what neans have been used to ensure
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this safety issue is addressed? [Reproduce text fromissue papers, speci al
condi tions, policy, certification action items, etc., that have been used
relative to this issue]

Hi storically, FAA operators have obtai ned special approval for all turn
procedures that require bank angles in excess of 15°. Additional vertica

cl earance requi renents have been addressed on an as-needed basis, although
perhaps with nore flexibility than would be pernitted under the proposed rule.
However, since the vast mgjority of such procedures are designed to avoid
obstacles laterally, the result is that additional vertical clearance has
rarely, if ever, been required.

3 - Wat are the differences in the FAA and JAA standards or policy and what
do these differences result in? [Explain the differences in the standards or
policy, and what these differences result in relative to (as applicable)
design features/capability, safety margins, cost, stringency, etc.]

The FAA takeoff perfornmance standards do not specifically address the issue;
however, FAA policy has been to grant special approvals for departure
procedures requiring bank angles in excess of 15°. The special approval
process has included an eval uation of the inmpact of increased bank angl es on
vertical obstacle clearance.

The JAA standards require an additional 15 foot vertical obstacle clearance
requi renent (total vertical clearance of 50 feet) for the portion of the net
takeof f flight path where the bank angle exceeds 15°.

Wil e the JAA standard requires a fixed amount of additional vertical obstacle
cl earance, which nay be nore than is actually needed in sone cases, there is
no significant difference in the level of safety provided by these different
pol i ci es.

4 - What, if any, are the differences in the current neans of conpliance?
[Provide a brief explanation of any differences in the current conpliance
criteria or nethodology (e.g., issue papers), including any differences in
either criteria, nethodology, or application that result in a difference in
stringency between the standards.]

The differences in conpliance are due to the differences in standards and/or
policy. The FAA does not require an additional vertical obstacle clearance
margin if analysis shows that it is not necessary. The JAR, on the other hand,
requires a fixed additional nmargin all the tinmne.

5 — Wat is the proposed action? [Describe the new proposed requirenent, or
t he proposed change to the existing requirenent, as applicable. |Is the
proposed action to introduce a new standard, or to take some other action?
Expl ai n what action is being proposed (not the regulatory text, but the
underlying rationale) and why that direction was chosen for each proposed
action.]

The Performance Harnoni zati on Worki ng G oup proposes to harnoni ze on a

nodi fied version of the JAR Both standards would require an operator to
address the additional vertical obstacle clearance issue by conducting an
analysis to determnmi ne whether the increased bank angle results in the | owest
part of the airplane being | ower than that used for the establishnent of the
net takeoff flight path and, if so, using the | owest part of the banked

ai rplane for showi ng vertical obstacle clearance.

For the FAA, this would codify and standardi ze what has historically been
addr essed through speci al approvals.

For the JAA, this would allow flexibility while nmaintaining an adequate safety
mar gi n.
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For each proposed change fromthe existing standard, answer the foll ow ng
guesti ons:

6 - Wat shoul d the harnoni zed standard be? [Insert the proposed text of the
har moni zed standard here]

1. FAR text

(XLVII.)FAR 121.189 Airplanes: Turbine Engine Powered: Takeoff
Limitations

Add the follow ng:

(1) When a bank angle of nore than 15 degrees is used to show conpliance
wi th paragraph (d)(2) of this section, the vertical obstacle clearance
requi renment for that portion of the net flight path in which the bank
angle is greater than 15 degrees shall be at least 35 ft relative to a
net takeoff flight path corresponding to the | owest part of the banked
ai rpl ane.

(XLVIII.)FAR 135.379 Large Transport Category Airplanes: Turbine
Engine Powered: Takeoff Limitations.

Add the foll ow ng:

(1) VWhen a bank angle of nore than 15 degrees is used to show conpliance
wi th paragraph (d)(2) of this section, the vertical obstacle clearance
requi renent for that portion of the net flight path in which the bank
angle is greater than 15 degrees shall be at least 35 ft relative to a

net takeoff flight path corresponding to the | owest part of the banked
ai rpl ane.

1. JAR text

JAR- OPS 1. 495Take-of f Obstacl e O earance
(c) When showi ng conpliance with subparagraph (a) above:

(2) Any part of the net take-off flight path in which the aeroplane is banked by more than 15° must clear all
obstacles within the horizontal distances specified in subparagraphs (a), (d) and (e) of this paragraph by a
vertical distance of at least 35 feet relative to the lowest part of the banked aeroplane, and

Summary of Changes:
1) Add sections 121.195(i) and 135.379(i).

2) In JAR-OPS 1.495(c)(2), replace “50 feet” with “35 feet relative to the
| owest part of the banked aeropl ane.”
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7 - How does this proposed standard address the underlying safety issue
(identified under #1)? [Explain how the proposed standard ensures that the
underlying safety issue is taken care of.]

The proposal would require operators to ensure that the net takeoff flight
path neets the 35 foot vertical obstacle clearance requirenment at all tines,
even when the airplane is banked nore than 15 degrees.

8 - Relative to the current FAR does the proposed standard increase,
decrease, or maintain the same level of safety? Explain. [Explain how each
el ement of the proposed change to the standards affects the |level of safety
relative to the current FAR It is possible that sone portions of the
proposal may reduce the | evel of safety even though the proposal as a whole
may increase the |evel of safety.]

The proposal maintains the existing |level of safety. It sinply codifies what
has historically been addressed through special approvals.

9 - Relative to current industry practice, does the proposed standard

i ncrease, decrease, or nmaintain the sanme |evel of safety? Explain. [Since

i ndustry practice nay be different than what is required by the FAR (e.g.
general industry practice may be nore restrictive), explain how each el ement
of the proposed change to the standards affects the | evel of safety relative
to current industry practice. Explain whether current industry practice is in
conpliance with the proposed standard. ]

See item #8.

10 - What other options have been considered and why were they not sel ected?

[ Expl ai n what other options were considered, and why they were not sel ected
(e.g., cost/benefit, unacceptable decrease in the |evel of safety, |ack of
consensus, etc.) Include the pros and cons associated with each alternative.]

Since the policies and practices used in both the FAA and JAA environnents
al ready address the issue, no other alternatives were expl ored.

11 - Who woul d be affected by the proposed change? [ldentify the parties that
woul d be materially affected by the rul e change — airplane manufacturers,
ai rpl ane operators, etc.]

Qperators who currently hold special FAA approvals for increased bank angl es
may be affected in that they woul d be expected to show conpliance specifically
in accordance with retaining a 35 foot margin fromthe net flight path
corresponding to the | owest part of the banked airpl ane.

Ai rpl ane manufacturers may be affected. The analysis to determi ne the | owest
part of a banked airplane can be very conpl ex. The airplane has a positive
pitch angle, is banked, and is subject to aerodynam c | oads that cause w ng
bendi ng. The data required to conduct such an analysis is generally not

avail able to airplane operators; therefore, it may be necessary for airplane
manuf acturers to provi de acceptable data for their respective nodels, for
those cases where a sinple geonetric analysis is not acceptable.

12 - To ensure harnoni zation, what current advisory naterial (e.g., AC), AMJ,
AC, policy letters) needs to be included in the rule text or preanble? [Does
any existing advisory material include substantive requirenments that shoul d be
contained in the regulation? This may occur because the regulation itself is
vague, or if the advisory material is interpreted as providing the only
accept abl e means of conpliance.]

N A

13 - Is existing FAA advisory material adequate? If not, what advisory material should be
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adopted? [Indicate whether the existing advisory material (if any) is adequate. If the current
advisory material is not adequate, indicate whether the existing material should be revised, or
new material provided. Also, either insert the text of the proposed advisory material here, or
summarize the information it will contain, and indicate what form it will be in (e.g., Advisory
Circular, policy, Order, etc.)]

As stated in item 11 above, the analysis to determine the lowest part of a banked
airplane can be very complex. This is especially true for large airplanes with low wings
and wing-mounted engines. On the other hand, airplanes with short wingspans,
relatively stiff wings and/or high mounted wings may require nothing more than a
simple geometric analysis.

Guidance material should be developed indicating the conditions under which a
simple analysis is adequate and the items that should be considered when undertaking
a more detailed analysis.

14 - How does the proposed standard conpare to the current | CAO standard?
[ ndi cate whet her the proposed standard conplies with or does not conply with
the applicable | CAO standards (if any)]

The rel evant | CAO standards for the “Operation of Aircraft” (Annex 6) require
t hat obstacles be cleared horizontally and vertically by an adequate anount.
This proposal is in conpliance with that general requirenment

15. — Does the proposed standard affect other HAG s? [Indicate whether the
proposed standard should be reviewed by other harnoni zati on worki ng groups and
why. |

No.

16 - What is the cost inpact of conplying with the proposed standard? [Please
provide information that will assist in estimating the change in cost (either
positive or negative) of the proposed rule. For exanple, if newtests or
designs are required, what is known with respect to the testing or engineering
costs? |If new equi pnent is required, what can be reported relative to
purchase, installation, and mai ntenance costs? |In contrast, if the proposed
rule relieves industry of testing or other costs, please provide any known
estimate of costs.]

The maj or cost of complying will be to produce acceptable data by the airplane
manuf acturers. The cost to operators is expected to be negligible.

17. - If advisory or interpretive material is to be submitted, document the advisory or
interpretive guidelines. If disagreement exists, document the disagreement.

N/A

18. — Does the HWG wish to answer any supplementary questions specific to this
project? [If the HWG can think of customized questions or concerns relevant to this project,
please present the questions and the HWG answers and comments here.]

No.

19. - Does the HWG want to review the draft NPRM prior to publication in the Federal

Register?

142



Attachnment to ARAC WG Report 4

Yes.
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1 tations.

(XLIX.)Report from the Airplane Performance Harmonization Working
Group

(L.) Issue: Engine Failure Contingency Procedures

(LI.) Rule Section: FAR 121.189,135.379/JAR-OPS 1.495

1 — What is underlying safety issue to be addressed by the FAR/ JAR? [ Explain
the underlying safety rationale for the requirement. Wy should the

requi renent exist? What pronpted this rul emaking activity (e.g., new

t echnol ogy, service history, etc.)? ]

The pilot should be able to safely conplete a takeoff and clear all obstacles
beyond the runway end, even if power is lost fromthe nost critical engine
after the airplane passes the defined V1 go/no-go point. The nobst conmon
procedure, to maxi mze takeoff weight when significant obstacles are present

al ong the normal departure route, is to turn to a special engine out departure
route in the event of an engine failure. The point, at which separation from
the normal departure route is to occur, is pre-determ ned by an anal ysis of
the clinmb out. Cbstacles along this nodified track (nornmal/ engine-out)

are used to determ ne the maxi num al | owabl e takeoff weight for that runway.

Al t hough the current FAR 121/135 requires that obstacles are to be cleared at
all points by the net takeoff flight path, Part 25 rules determ ning the AFM
flight path are based on engine failure at V1 and the assunption that the al
engi ne and engine out flight paths are over the sanme track. Because the all-
engi ne and engi ne-out tracks may not be the sane, an engine failure should be
consi dered at any point on the intended departure flight path when conputing
t he maxi mum t akeof f wei ght.

2 — Wat are the current FAR and JAR standards relative to this subject?
[ Reproduce the FAR and JAR rul es text as indicated bel ow

Current FAR text:

(LIl.) Part 121

FAR 121.189 Airplanes: Turbine engi ne powered: Takeoff

(d)No person operating a turbine engine powered airplane nay take off that
airplane at a weight greater than that listed in the Airplane Flight
Manual

(2)In the case of an airplane certificated after Septenber 30, 1958
(SR422A, 422B), that allows a net takeoff flight path, that clears al
obstacles either by a height of at |least 35 feet vertically, or by at

| east 200 feet horizontally within the airport boundaries and by at
| east 300 feet horizontally after passing the boundari es.

(LIIL.) Part 135

FAR 135. 379 Large transport category airplanes: Turbine engi ne powered:
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Takeoff |imtations.

(d) No person operating a turbine engine powered airplane nay take of f that
airplane at a weight greater than that listed in the Airplane Flight Mnual

(2) In the case of an airplane certificated after Septenber 30, 1958
(SR422A, 422B), that allows a net takeoff flight path, that clears al
obstacles either by a height of at |least 35 feet vertically, or by at
| east 200 feet horizontally within the airport boundaries and by at
| east 300 feet horizontally after passing the boundari es.

Current JAR text:

(LIV.)JAR-OPS 1.495 Take-off Obstacle Clearance

(a) An operator shall ensure that the net take-off flight path clears al
obstacles by a vertical distance of at |east 35 feet or by a horizonta
di stance of at least 90 mplus 0.125 x D, where Dis the horizonta
di stance the aeropl ane has traveled fromthe end of the take-off
di stance avail able or the end of the take-off distance if a turn is
schedul ed before the end of the take-off distance avail able. For
aeropl anes with a wi ngspan of |less than 60 ma horizontal obstacle
cl earance of half the aeropl ane wi ngspan plus 60 m plus 0.125 x D nay
be used. (See IEM OPS 1.495(a).)

(f) An operator shall establish contingency procedures to satisfy the
requi renents of JAR-OPS 1.495 and to provide a safe route, avoiding
obstacles, to enable the aeroplane to either conply wth the en-route
requi renents of JAR-OPS 1.500, or land at either the aerodronme of
departure or at a take-off alternate aerodrome (See |EM OPS-1.495(f)).

2A — If no FAR or JAR standard exi sts, what nmeans have been used to ensure
this safety issue is addressed? [ Reproduce text fromissue papers, special
condi tions, policy, certification action items, etc., that have been used
relative to this issue]

N A

3 — What are the differences in the FAA and JAA standards or policy and what
do these differences result in? [Explain the differences in the standards or
policy, and what these differences result in relative to (as applicable)
design features/capability, safety margins, cost, stringency, etc. ]

The FAR inplies that obstacle clearance should be provided at all points by
the net takeoff flight path but only addresses an engine failure at the V1
go/ no-go point. Also, the Airplane Flight Manual only addresses takeoff wth
engine failure at the V1 go/no-go point. Consequently, nost FAA operators do
not consider an engine failure beyond V1 when anal yzi ng departures.

The JAR is nore specific in requiring operators to provide contingency
procedures to ensure a safe route, avoiding obstacles, to enable the
conpliance with departure or en-route rules. JAR-OPS 1.485 also requires the
operator to ensure that perfornance data, acceptable to the Authority, is
avail abl e for consideration of engine failure in all flight phases.

4 — What, if any, are the differences in the current neans of conpliance?
[Provide a brief explanation of any differences in the current conpliance
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criteria or nethodology (e.g., issue papers), including any differences in
either criteria, methodol ogy, or application that result in a difference in
stringency between the standards.]

The FAR does not contain a specific standard for takeoff perfornmance with an
engine failure occurring beyond V1, therefore, there is no neans of

conpli ance. However, the FAA draft AC 120. XXX does provi de a neans of
conpliance that is basically the sane as the JAR by speci fying devel opnent of
speci al engi ne-out departure procedures.

5 — What is the proposed action? [Describe the new proposed requirenent, or
t he proposed change to the existing requirenent, as applicable. Is the
proposed action to introduce a new standard, or to take sone other action?
Expl ai n what action is being proposed (not the regulatory text, but the
underlying rationale) and why that direction was chosen for each proposed
action.]

The proposed action is to harnonize to the JAR standard. The requirenent, for
operators to take into account obstacle clearance follow ng an engine failure
at any point on the intended takeoff flight path, would be added to Parts 121
and 135 of the FAR

The proposal would add, as a new 121.189(g) and 135.379(g), a requirenment to
establish procedures to maintain the obstacle clearance specified by
121.189(d) (2) and 135.379(d)(2) followi ng an engine failure occurring at any
point on the intended takeoff flight path. Although this text is different
than the JAR text, the intent and the results are the sane.

For many airports with no particular high obstacle vulnerabilities (e.qg.
Dal | as-Ft Worth, M nneapolis, Ansterdam), there may not be a need to performa
detail ed anal ysis or devel op special procedures. For others with linmted

vul nerability (e.g. Denver, Mlan ), the operator m ght have to provide a
sinple procedure to turn the airplane away fromthe terrain. In other cases
(e.g. Reno, Innsbruck), a detailed analysis nmay be required to deternine
critical engine failure points and escape routes along the intended takeoff
flight path.

For each proposed change fromthe existing standard, answer the follow ng
guesti ons:

6 — What shoul d the harnoni zed standard be? [Insert the proposed text of the
har moni zed standard here]

The proposed anended FAR Parts 121, and 135 standards are specified bel ow
(Note: No changes are being proposed for the JAR)

(LV.) FAR Part 121

FAR 121.189 Airplanes: Turbine engi ne powered: Takeoff linitations.

(d) No person operating a turbine engi ne powered airplane may take off that
airplane at a weight greater than that listed in the Airplane Flight Mnual

(2) In the case of an airplane certificated after Septenber 30, 1958
(SR422A, 422B), that allows a net takeoff flight path, that clears al
obstacles either by a height of at |least 35 feet vertically, or by at
| east 200 feet horizontally within the airport boundaries and by at
| east 300 feet horizontally after passing the boundari es.

(g) No peréon operating a turbine engine powered airplane may take off
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t hat airplane unl ess procedures have been established to maintain the
obstacl e cl earance required by 121.189(d)(2) followi ng an engine failure
occurring at any point on the intended takeoff flight path.

(LVL)FAR Part 135

FAR 135.379 Large transport category airplanes: Turbine engi ne powered:
Takeoff limtations.

(d) No person operating a turbine engi ne powered airplane may take off that
airplane at a weight greater than that listed in the Airplane Flight Mnual

(2) In the case of an airplane certificated after Septenber 30, 1958
(SR422A, 422B), that allows a net takeoff flight path, that clears al
obstacles either by a height of at |least 35 feet vertically, or by at
| east 200 feet horizontally within the airport boundaries and by at
| east 300 feet horizontally after passing the boundari es.

(g) No person operating a turbine engine powered airplane may take off that
ai rpl ane unl ess procedures have been established to maintain the
obstacl e cl earance required by 135.379(d)(2) follow ng an engine failure
occurring at any point on the intended takeoff flight path.

7 — How does this proposed standard address the underlying safety issue (identified
under # 1)? [ Explain how the proposed standard ensures that the underlying safety issue is
taken care of.]

The proposed standard requires the operator to account for obstacle clearance,
following an engine failure at any point on the takeoff flight path. The
operator may need to reduce the takeoff weight at certain airports or schedul e
a turn when planning an engine failure beyond V1.

8 — Relative to the current FAR does the proposed standard increase,
decrease, or maintain the same level of safety? Explain. [Explain how each

el ement of the proposed change to the standards affects the |level of safety
relative to the current FAR It is possible that sonme portions of the proposa
may reduce the | evel of safety even though the proposal as a whole may

i ncrease the level of safety.]

The proposed standard woul d i ncrease the | evel of safety by mandating the
consi deration of an engine failure anywhere along the intended takeoff flight
pat h.

9 — Relative to current industry practice, does the proposed standard

i ncrease, decrease, or naintain the sane |evel of safety? Explain. [Since

i ndustry practice nay be different than what is required by the FAR (e.g.
general industry practice may be nore restrictive), explain how each el enent
of the proposed change to the standards affects the | evel of safety relative
to current industry practice. Explain whether current industry practice is in
conpliance with the proposed standard. ]

The proposed standard woul d i ncrease the | evel of safety, especially, at
airports where high terrain is a problem Al though FAR operators do plan an
engine failure at the V1 go/no-go point by use of the Airplane Flight Mnual
nost do not consider an engine failure beyond V1. For operators who currently
apply the standards witten in the FAA draft AC 120. XXX, the | evel of safety
woul d renain the sane.
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10 — What other options have been considered and why were they not sel ected?
[ Expl ai n what ot her options were considered, and why they were not sel ected
(e.g., cost/benefit, unacceptable decrease in the |evel of safety, |ack of
consensus, etc.) Include the pros and cons associated with each alternative.]

The alternatives woul d be to harnonize on the current FAR standard or retain

t he non-harnoni zed standards. Harnoni zing on the current FAR standard woul d

i nvol ve renoving the contingency procedure requirenent fromthe JAR This was
unacceptable to the JAA as it would result in a decrease in safety relative
to the current JAR Retaining the current non-harnoni zed standards was
unaccept abl e because it would not address the econom c issue of the non-I|evel
playing field. Also, it is recognized in the FAA draft AC 120. XXX that it is
necessary to account for an engine failure at any point on the intended flight
pat h, thus, showi ng consensus on this issue.

11 — Who woul d be affected by the proposed change? [ldentify the parties that
woul d be materially affected by the rul e change — airplane manufacturers,
ai rpl ane operators, etc.]

Operators and manufacturers of transport category airplanes would be affected
by the proposed change. Airplane manufacturers woul d be requested by operators
to provide suppl enental perfornmance data not currently carried in the Airplane
Fl i ght Manual . Airplane operators woul d need to reanal yze airports with high
terrain and man nmade obstacles to determine the critical engine failure point
occurring on the flight path beyond V1. Sonme operators would need to either
reduce the takeoff weight or provide a special turn procedure to conply with

t he proposed rul e change.

12 — To ensure harnoni zation, what current advisory naterial (e.g., AC), AMJ,
AC, policy letters) needs to be included in the rule text or preanbl e? [Does
any existing advisory material include substantive requirenments that shoul d be
contained in the regulation? This may occur because the regulation itself is
vague, or if the advisory material is interpreted as providing the only
accept abl e neans of conpliance.]

None.

13 — Is existing FAA advisory material adequate? If not, what advisory

mat eri al shoul d be adopted? [Indicate whether the existing advisory (if any)
is adequate. If the current advisory material is not adequate, indicate

whet her the existing material should be revised, or new material provided.

Al so, either insert the text of the proposed advisory material here, or
summari ze the information it will contain, and indicate what formit will be
in (e.g., Advisory Crcular, policy, Oder, etc.)]

Current FAA advisory material is non-existent. An Advisory Circular should be
provi ded that contains instructions on the devel opment of “all engine” and
“engi ne out” takeoff flight paths. These sane instructions should al so be

i ncorporated into the appropriate JAA IEMto ensure harnoni zati on. The

i nstructions should include an “all engine” gross flight path to an engine
failure point beyond V1, then continuing on an “engine out” net flight path to
clean up and conplete the final segnent to the en-route altitude. O her

vari ati ons should be considered such as initiating a turn at the engine
failure point to deviate fromthe nornal departure route to a special engine
failure route where obstacles are safely avoided or cleared vertically. The
option to return for a landing rather than continue on the flight path should
al so be considered in the instructions.

VWere the normal departure route is not well defined with a departure
procedure or standard instrunent procedure and is controlled by ATC through
the use of radar vectors, it is assuned that ATC is responsible fromthat
point on for safely guiding the aircraft over the terrain to the en-route
altitude or to return for a landing. But, up to the point of receiving a radar
vector the operator is still responsible for devel opnent of the takeoff flight
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pat h.

Suppl emrental “all engine “ perfornmance data such as provided in the aircraft
manuf acturers Community Noi se Docunents, Perfornance Engi neers Manual s, and
SCAP Programs may need to be updated and expanded to support the proposed
standard. All engine perfornmance should remain as suppl enental data and not be
published in the Airplane Flight Mnual

Because the FAR proposed standard requires obstacle analysis to be perforned
for distances far in excess of current practice, it will not be possible to
fully comply with the rule until all regul atory agencies provide “takeoff
runway surveys” and “special topographical charts”, equivalent to | CAO Type A
and Type C obstruction charts.

14 — How does the proposed standard conpare to the current | CAO standard?
[ ndi cate whet her the proposed standard conplies with or does not conply with
t he applicable | CAO standards (if any)]

The proposed FAR standard conmplies with the rel evant | CAO standards in Annex
6.

15 — Does the proposed standard affect other HAMG s? [Indicate whether the
proposed standard should be reviewed by other harnonization working groups and
why. |

N A

16 — What is the cost inpact of conplying with the proposed standard? [Pl ease
provide infornmation that will assist in estinmating the change in cost (either
positive or negative) of the proposed rule. For exanple, if new tests or
designs are required, what is known with respect to the testing or engineering
costs? If new equiprment is required, what can be reported relative to
purchase, installation, and nmai ntenance costs? In contrast, if the proposed
rule relieves industry of testing or other costs, please provide any known
estimate of costs.]

There would not be a cost inpact for those operators who currently account for
t he proposed FAR standard. The operational cost to operators, who do not
account for the proposed standard, would be small because nost of the tine a
turn procedure can be schedul ed to avoi d obstacles. However, there is the
possibility of a loss in payload at certain critical airports with high
terrain. Qher costs would include the purchase of perfornance data,
obstruction charts, and manpower to program and anal yze takeoff flight paths.
The cost inpact to airplane manufacturers would be for updating and expandi ng
or devel opi ng new suppl emental performance data to conply with the rule
change. The cost inpact to the regul atory agenci es woul d be for providing
takeof f runway surveys at all airports and the devel opment of speci al

t opographical charts at airports where significantly high terrain or man made
obst acl es exi st.

17 - If advisory or interpretive material is to be submitted, document the advisory or
interpretive guidelines. If disagreement exists, document the disagreement.

The FAA draft AC 120. XXX is to be submitted concurrently. It contains advisory
material to support the proposed standard.

18 — Does the HWG wish to answer any supplementary questions specific to this project?
[If the HWG can think of customized questions or concerns relevant to this project, please
present the questions and the HWG answers and comments here.]

The proposed standard requires an operator to ensure adequate obstacle

cl earance along the intended takeoff flight path up to the point where the
airplane can conply with the en-route limtations. Were the actual flight

149



path differs fromthe intended flight path due to ATC vectoring, it is assuned
that ATC is responsible for ensuring adequate obstacle clearance. The WrKking
Group is concerned that this may not be a valid assunption.

19 - Does the HWG want to review the draft NPRM prior to publication in the Federal

Register?

Yes. Review by the HWG is nopst inportant.

150



Attachnment to ARAC WG Report 4

a) Report from the Airplane Performance Harmonization
Working Group

(LVIL)Issue: En Route Limitations

Rul e Sections: FAR 121.191, 121.193, 135.381, 135.383/JAR-OPS 1.500, 1.505

1 - What is underlying safety issue to be addressed by the FAR/ JAR? [Explain
the underlying safety rationale for the requirement. Wy should the

requi renent exist? Wlat pronpted this rul emaking activity (e.g., new

technol ogy, service history, etc.)?]

The en route perfornmance operating Iimtations ensure that airplanes operated
under parts 121 and 135 or JAR-OPS 1 take off at weights that will allow safe
clearance of all en route terrain, even if an engine fails at the nost
critical point en route. For airplanes with three or nore engi nes operating
on routes with a point nore than 90 m nutes away froman alternate airport,
there is a further limtation to ensure that the takeoff weight would all ow
safe clearance of all en route terrain if two engines fail at the nost
critical point en route.

2 - \Wat are the current FAR and JAR standards relative to this subject?
[ Reproduce the FAR and JAR rul es text as indicated bel ow ]

Current FAR text:

A. Part 121

FAR 121. 191 Transport category airplanes: Turbine engi ne powered: Enh route
[imtations: One engine inoperative.

(a) No person operating a turbine engine powered transport category airplane
may take off that airplane at a weight, allowi ng for normal consunption of
fuel and oil, that is greater than that which (under the approved, one engine
i noperative, en route net flight path data in the Airplane Flight Manual for
that airplane) will allow conpliance with paragraph (a) (1) or (2) of this
section, based on the anbient tenperatures expected en route:

(1) There is a positive slope at an altitude of at |east 1,000 feet above
all terrain and obstructions wthin five statute mles on each side of the
i ntended track, and, in addition, if that airplane was certificated after
August 29, 1959 (SR 422B) there is a positive slope at 1,500 feet above the
airport where the airplane is assunmed to | and after an engine fails.

(2) The net flight path allows the airplane to continue flight fromthe
cruising altitude to an airport where a | anding can be nmade under § 121.197,
clearing all terrain and obstructions within five statute mles of the
i ntended track by at |east 2,000 feet vertically and with a positive slope at
1,000 feet above the airport where the airplane lands after an engine fails,
or, if that airplane was certificated after Septenber 30, 1958 (SR 422A,
422B), with a positive slope at 1,500 feet above the airport where the
airplane lands after an engine fails.

(b) For the purposes of paragraph (a)(2) of this section, it is assuned that—
(1) The engine fails at the nost critical point en route;

(2) The airplane passes over the critical obstruction, after engine failure
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at a point that is no closer to the obstruction than the nearest approved
radi o navigation fix, unless the Administrator authorizes a different
procedure based on adequate operational safeguards;

(3) An approved nethod is used to allow for adverse wi nds:

(4) Fuel jettisoning will be allowed if the certificate hol der shows that
the crewis properly instructed, that the training programis adequate, and
that all other precautions are taken to insure a safe procedure;

(5) The alternate airport is specified in the dispatch or flight rel ease
and neets the prescribed weat her m ni muns; and

(6) The consunption of fuel and oil after engine failure is the same as the
consunption that is allowed for in the approved net flight path data in the
Ai rpl ane Flight Manual .

Sec. 121.193 Transport category airplanes: Turbine engi ne powered: En route
l[imtations: Two engines inoperative.

(a) Airplanes certificated after August 26, 1957, but before Cctober 1, 1958
(SR 422). No person may operate a turbine engi ne powered transport category
airplane along an intended route unless he conplies with either of the

fol | owi ng:

(1) There is no place along the intended track that is more than 90 minutes (with all
engines operating at cruising power) from an airport that meets the requirements of
§ 121.197.

(2) Its weight, according to the two-engine-inoperative, en route, net
flight path data in the Airplane Flight Manual, allows the airplane to fly
fromthe point where the two engines are assuned to fail sinultaneously to
airport that nmeets the requirenents of § 121.197, with a net flight path
(considering the anbient tenperature anticipated along the track) having a
positive slope at an altitude of at |east 1,000 feet above all terrain and
obstructions within five mles on each side of the intended track, or at an
altitude of 5,000 feet, whichever is higher

an

For the purposes of paragraph (a)(2) of this section, it is assumed that the two engines fail
at the most critical point en route, that if fuel jettisoning is provided, the airplane's weight
at the point where the engines fail includes enough fuel to continue to the airport and to
arrive at an altitude of at least 1,000 feet directly over the airport, and that the fuel and oil
consumption after engine failure is the same as the consumption allowed for in the net
flight path data in the Airplane Flight Manual.

(b) Aircraft certificated after Septenber 30, 1958, but before August 30, 1959
(SR 422A). No person nmmy operate a turbine engi ne powered transport category
ai rpl ane al ong an intended route unless he conplies with either of the

fol | owi ng:

(1) There is no place along the intended track that is nore than 90 ni nutes
(with all engines operating at cruising power) froman airport that neets the
requi renents of § 121.197.

(2) Its weight, according to the two-engine-inoperative, en route, net
flight path data in the Airplane Flight Manual, allows the airplane to fly
fromthe point where the two engines are assuned to fail sinultaneously to
airport that neets the requirenents of § 121.197, with a net flight path
(considering the anbient tenperatures anticipated along the track) having a
positive slope at an altitude of at |east 1,000 feet above all terrain and

an
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obstructions within 5 mles on each side of the intended track, or at an
altitude of 2,000 feet, whichever is higher

For the purposes of paragraph (b)(2) of this section, it is assumed that the
two engines fail at the nobst critical point en route, that the airplane’'s

wei ght at the point where the engines fail includes enough fuel to continue to
the airport, to arrive at an altitude of at least 1,500 feet directly over the
airport, and thereafter to fly for 15 nminutes at crui se power or thrust, or
both, and that the consunption of fuel and oil after engine failure is the
sane as the consunption allowed for in the net flight path data in the

Ai rpl ane Flight Manual .

(c) Aircraft certificated after August 29, 1959 (SR 422B). No person nay
operate a turbine engi ne powered transport category airplane along an intended
route unless he conplies with either of the foll ow ng:

(1) There is no place along the intended track that is nore than 90 ni nutes
(with all engines operating at cruising power) froman airport that neets the
requi renents of § 121.197.

(2) Its weight, according to the two-engine inoperative, en route, net
flight path data in the Airplane Flight Manual, allows the airplane to fly
fromthe point where the two engines are assuned to fail sinultaneously to
airport that neets the requirenents of § 121.197, with the net flight path
(considering the anbient tenperatures anticipated along the track) clearing
vertically by at least 2,000 feet all terrain and obstructions within five
statute mles (4.34 nautical mles) on each side of the intended track. For
t he purposes of this subparagraph, it is assuned that—

an

(i) The two engines fail at the nost critical point en route;

(ii) The net flight path has a positive slope at 1,500 feet above the
airport where the landing is assuned to be nade after the engines fail

(iii) Fuel jettisoning will be approved if the certificate hol der shows
that the crewis properly instructed, that the training programis adequate,
and that all other precautions are taken to ensure a safe procedure;

(iv) The airplane’s weight at the point where the two engines are
assuned to fail provides enough fuel to continue to the airport, to arrive at
an altitude of at least 1,500 feet directly over the airport, and thereafter
to fly for 15 minutes at cruise power or thrust, or both; and

(v) The consunption of fuel and oil after the engine failure is the sane
as the consunption that is allowed for in the net flight path data in the
Ai rpl ane Flight Mnual

B. Part 135

FAR 135.381 Large transport category airplanes: Turbine engine powered: En route limitations: One engine
inoperative.

(a) No person operating a turbine engine powered | arge transport category
airplane may take off that airplane at a weight, allow ng for norma
consunption of fuel and oil, that is greater than that which (under the
approved, one engine inoperative, en route net flight path data in the

Ai rpl ane Flight Manual for that airplane) will allow conpliance with paragraph
(a) (1) or (2) of this section, based on the anmbient tenperatures expected en
route.

(1) There is a positive slope at an altitude of at |east 1,000 feet above al
terrain and obstructions within five statute mles on each side of the
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i ntended track, and, in addition, if that airplane was certificated after
August 29, 1958 (SR422B), there is a positive slope at 1,500 feet above the
airport where the airplane is assuned to | and after an engine fails.

(2) The net flight path allows the airplane to continue flight fromthe
cruising altitude to an airport where a | anding can be made under § 135. 387
clearing all terrain and obstructions within five statute mles of the

i ntended track by at |east 2,000 feet vertically and with a positive slope at
1,000 feet above the airport where the airplane lands after an engine fails,
or, if that airplane was certificated after Septenber 30, 1958 (SR422A, 422B)
with a positive slope at 1,500 feet above the airport where the airplane | ands
after an engine fails.

(b) For the purpose of paragraph (a)(2) of this section, it is assuned that—
(1) The engine fails at the nost critical point en route;

(2) The airplane passes over the critical obstruction, after engine failure
at a point that is no closer to the obstruction than the approved radio
navi gation fix, unless the Adm nistrator authorizes a different procedure
based on adequate operational safeguards;

(3) An approved nethod is used to allow for adverse w nds;

(4) Fuel jettisoning will be allowed if the certificate hol der shows that
the crewis properly instructed, that the training programis adequate, and
that all other precautions are taken to ensure a safe procedure;

(5) The alternate airport is selected and neets the prescri bed weat her
m ni muns; and

(6) The consunption of fuel and oil after engine failure is the sane as the
consunption that is allowed for in the approved net flight path data in the
Ai rpl ane Flight Mnual

§ 135.383 Large transport category airplanes: Turbine engi ne powered: En
route limtations: Two engi nes inoperative.

(a) Airplanes certificated after August 26, 1957, but before Cctober 1, 1958
(SR422). No person nmy operate a turbine engi ne powered | arge transport
category airplane along an intended route unless that person conplies with
ei ther of the foll ow ng:

(1) There is no place along the intended track that is nore than 90 ni nutes
(with all engines operating at cruising power) froman airport that neets §
135. 387.

(2) Its weight, according to the two-engine-inoperative, en route, net
flight path data in the Airplane Flight Manual, allows the airplane to fly
fromthe point where the two engines are assuned to fail simultaneously to an
airport that nmeets § 135.387, with a net flight path (considering the anbient
tenperature anticipated along the track) having a positive slope at an
altitude of at least 1,000 feet above all terrain and obstructions within five
statute mles on each side of the intended track, or at an altitude of 5,000
feet, whichever is higher.

For the purposes of paragraph (a)(2) of this section, it is assumed that the
two engines fail at the nobst critical point en route, that if fuel jettisoning
is provided, the airplane’s weight at the point where the engines fai

i ncl udes enough fuel to continue to the airport and to arrive at an altitude
of at least 1,000 feet directly over the airport, and that the fuel and oi
consunption after engine failure is the same as the consunption allowed for in
the net flight path data in the Airplane Flight Mnual
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(b) Airplanes certificated after Septenber 30, 1958, but before August 30,
1959 (SR422A). No person may operate a turbine engi ne powered | arge transport
category airplane along an intended route unl ess that person conplies with
either of the follow ng:

(1) There is no place along the intended track that is nore than 90 m nutes
(with all engines operating at cruising power) froman airport that neets 8§
135. 387.

(2) Its weight, according to the two-engine-inoperative, en route, net
flight path data in the Airplane Flight Manual allows the airplane to fly from
t he point where the two engines are assuned to fail sinultaneously to an
airport that nmeets 8 135.387 with a net flight path (considering the anbient
tenperatures anticipated along the track) having a positive slope at an
altitude of at least 1,000 feet above all terrain and obstructions within five
statute nmiles on each side of the intended track, or at an altitude of 2,000
feet, whichever is higher.

For the purpose of paragraph (b)(2) of this section, it is assuned that the
two engines fail at the nobst critical point en route, that the airplane’'s

wei ght at the point where the engines fail includes enough fuel to continue to
the airport, to arrive at an altitude of at least 1,500 feet directly over the
airport, and after that to fly for 15 minutes at crui se power or thrust, or
both, and that the consunption of fuel and oil after engine failure is the
sane as the consunption allowed for in the net flight path data in the

Ai rpl ane Flight Manual .

(c) Aircraft certificated after August 29, 1959 (SR422B). No person may
operate a turbine engine powered | arge transport category airplane along an
i ntended route unless that person conplies with either of the foll ow ng:

(1) There is no place along the intended track that is nore than 90 ni nutes
(with all engines operating at cruising power) froman airport that neets 8§
135. 387.

(2) Its weight, according to the two-engine-inoperative, en route, net
flight path data in the Airplane Flight Manual, allows the airplane to fly
fromthe point where the two engines are assuned to fail simultaneously to an
airport that nmeets § 135.387, with the net flight path (considering the
anbi ent tenperatures anticipated along the track) clearing vertically by at
| east 2,000 feet all terrain and obstructions within five statute niles on
each side of the intended track. For the purposes of this paragraph, it is
assumed that —

(i) The two engines fail at the nost critical point en route;

(ii) The net flight path has a positive slope at 1,500 feet above the
airport where the landing is assuned to be nade after the engines fail

(iii) Fuel jettisoning will be approved if the certificate hol der shows
that the crewis properly instructed, that the training programis adequate,
and that all other precautions are taken to ensure a safe procedure;

(iv) The airplane’s weight at the point where the two engines are
assuned to fail provides enough fuel to continue to the airport, to arrive at
an altitude of at least 1,500 feet directly over the airport, and after that
to fly for 15 minutes at cruise power or thrust, or both; and

(v) The consunption of fuel and oil after the engines fail is the sane
as the consunption that is allowed for in the net flight path data in the
Ai rpl ane Flight Mnual

JAR-OPS 1.500 En-route — One Engine Inoperative (See AMC OPS 1.500)
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(a) An operator shall ensure that the one engine inoperative en-route net
flight path data shown in the Aeroplane Flight Manual, appropriate to the

net eor ol ogi cal conditions expected for the flight, conplies with either
subparagraph (b) or (c) at all points along the route. The net flight path
must have a positive gradient at 1500 ft above the aerodronme where the | andi ng
is assuned to be made after engine failure. |In neteorological conditions
requiring the operation of ice protection systens, the effect of their use on
the net flight path nust be taken into account.

(b) The gradient of the net flight path nmust be positive at |east 1000 ft
above all terrain and obstructions along the route within 9.3 km (5 nn) on
either side of the intended track

(c) The net flight path nust permt the aeroplane to continue flight fromthe
cruising altitude to an aerodrone where a | andi ng can be nmade in accordance
with JAR-OPS 1.510 and 1.515 or 1.520 as appropriate, the net flight path
clearing vertically, by at |least 2000 ft, all terrain and obstructions al ong
the route within 9.3 km (5 nm on either side of the intended track in
accordance with subparagraphs (1) to (4) bel ow

(1) The engine is assuned to fail at the nost critical point along the
route;

(2) Account is taken of the effects of winds on the flight path;

(3)Fuel jettisoning is pernmtted to an extent consistent with reaching the
aerodrone where the aeroplane is assuned to | and after engine failure with the
required reserves of JAR-OPS 1.255 appropriate to an alternate aerodrone, if a
safe procedure is used, and

(4) The aerodrone where the aeroplane is assuned to |and after engine
failure nust neet the following criteria

(1) The performance requirenents at the expected | anding nass are net; and

(ii) Weather reports or forecasts, or any conbination thereof, and field
condition reports indicate that a safe | anding can be acconplished at the
estimated tine of |anding.

(d)When showi ng conpliance with JAR OPS 1.500, an operator must increase the
wi dt h margi ns of subparagraphs (b) and (c) above to 18.5 km (10 nm) if the
navi gati onal accuracy does not neet the 95% contai nment |evel.

JAR-OPS 1.505 En-route — Aeroplanes with Three or More Engines, Two Engines Inoperative

(a) An operator shall ensure that at no point along the intended track will an
aer opl ane having three or nore engines be nore than 90 minutes at the al
engi nes long range crui sing speed, at standard tenperature in still air,
away from an aerodrone at which the performance requirenments applicabl e at
t he expected | anding mass are net unless it conplies w th subparagraphs (b)
to (f) bel ow

(b) The two engi nes inoperative en-route net flight path data nmust permnmit the
aeropl ane to continue the flight, in the expected neteorol ogica
conditions, fromthe point where two engines are assunmed to fai
si mul taneously, to an aerodrone at which it is possible to land and cone to
a conplete stop when using the prescribed procedure for a landing with two
engi nes inoperative. The net flight path nust clear vertically, by at
| east 2000 ft all terrain and obstructions along the route within 9. 3 km
(5 nm on either side of the intended track. At altitudes and in
nmet eor ol ogi cal conditions requiring ice protection systems to be operable,
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the effect of their use on the net flight path data nmust be taken into
account. If the navigational accuracy does not neet the 95% cont ai nment
| evel , an operator must increase the width margin given above to 18.5 km

(10 nm.

(c) The two engines are assunmed to fail at the nost critical point of that
portion of the route where the aeroplane is nore than 90 m nutes, at the
all engines long range cruising speed at standard tenperature in still air,
away from an aerodrone at which the performance requirenents applicable at
t he expected | anding nass are net.

(d) The net flight path nust have a positive gradient at 1500 ft above the
aerodrome where the landing is assuned to be made after the failure of two
engi nes.

(e)Fuel jettisoning is pernmtted to an extent consistent with reaching the
aerodrone with the required fuel reserves, if a safe procedure is used.

(f) The expected mass of the aeroplane at the point where the two engines are
assumed to fail must not be | ess than that which woul d include sufficient
fuel to proceed to an aerodrone where the landing is assuned to be nade,
and to arrive there at least 1500 ft directly over the I anding area and
thereafter to fly level for 15 m nutes.

2a — If no FAR or JAR standard exists, what nmeans have been used to ensure
this safety issue is addressed? [Reproduce text fromissue papers, speci al
conditions, policy, certification action itens, etc., that have been used
relative to this issue]

N A

3 - Wat are the differences in the FAA and JAA standards or policy and what
do these differences result in? [Explain the differences in the standards or
policy, and what these differences result in relative to (as applicable)
design features/capability, safety margins, cost, stringency, etc.]

The JAR explicitly requires that in meteorol ogical conditions requiring the
operation of ice protection systens, the effect of their use on the net flight
path nust be taken into account. Although the FAR does not explicitly state
this requirement in parts 121 or 135, it is effectively required by the FAA

t hrough policies associated with FAA-approved Airplane Flight Manuals (AFM S).
FAA policies require the en route net flight path data provided in the AFMto
include the effects of the operation of anti-ice systems. Since these data
are operating limtations, operators are required to abi de by them

The JAR requires a path width of 5 nautical miles on each side of the intended
track to be considered when determ ning conpliance with the vertical obstacle
cl earance requirenents. The FAR path width is 5 statute mles on either side
of the intended track. Since the FAR path width is slightly narrower, terrain
t hat rmust be considered under the JAR requirenent may not have to be

consi dered under the FAR Therefore, the JARis nore stringent.

The FAR requires that the obstacle clearance anal ysis assune that the airplane
passes over the critical obstruction after an engine failure at a point that
is no closer to the obstruction than the nearest approved radi o navigation
fix, unless the Adm nistrator authorizes a different procedure based on
adequat e operational safeguards. The JAR requires the path wi dth over which
obstacl e cl earance must be shown to be increased from5 to 10 nautical miles
if the navigational accuracy does not neet the 95% contai nnent |evel. The FAR
requirenent limts the procedural neans that may be used to conply with the en
route obstacle clearance requirenents, while the JAR requirenent increases the
area under the flight path for which the required terrain clearance nust be
shown if the navigational accuracy does not support the narrower path wi dth.
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The JAR requires account to be taken of the effects of winds on the flight
path, while the FAR only requires the effect of adverse winds to be taken into
account. The only difference is that the JAR requires favorable, in addition
to adverse winds to be taken into account. Since the effect of favorable

wi nds woul d never be nore limting than a zero wi nd case, the extra JAR
requirenent is neither nore stringent nor |ess stringent than the FAR

The JAR requires that the airport where the aeroplane is assuned to |and after
engine failure nust neet the following criteria: (1) the perfornance

requi renents at the expected | anding mass are net and (2) weather reports or
forecasts, or any conbination thereof, and field condition reports indicate
that a safe | anding can be acconplished at the estimated tinme of landing. The
FAR requires that the alternate airport where the airplane is assuned to | and
is specified in the dispatch or flight rel ease and neets the prescri bed

weat her mninmuns. The FAR landing linmtations of § 121.195 require that the
performance requirenents at the expected | andi ng weight are net at the
alternate airport. The FAR and JAR standards are sinilar although the
applicable issues are handled differently within the standards.

The FAR requires that the consunption of fuel and oil after engine failure
used to show conpliance with the en route Iimtations is the sane as the
consunption that is allowed for in the approved net flight path data in the
Airplane Flight Manual. The JAR does not contain such a requirenent. Because
the FAR contains a requirement not in the JAR it could be said that the FAR
is nore stringent. However, because the sane AFM data are used to show
conpliance with the FAR and JAR requirenments, there are no practica
differences resulting fromthe differences in the standards.

Both the FAR and the JAR require safe obstacle clearance after failure of two
engi nes unless the airplane is always within 90 m nutes of an acceptable
alternate airport. The JARrestricts the applicability of this requirenent to
airplanes with three or nore engines, but the FAR does not. Therefore, this
FAR standard effectively prohibits two-engine airplanes fromoperating on
routes that do not at all tines remain within 90 m nutes from an acceptabl e
alternate airport. This consequence was noted in the preanble nmateri al

associ ated with Anendnent 1 to SR-422B, (27 FR 12399):

“Pursuant to the en route limtations. . ., airplanes are precluded from
flying along an intended route if any place along the route is nore than 90
mnutes froma suitable airport unless conpliance is shown with the two-

engi ne-i noperative en route limtations. . . These requirenents automatically
prohi bit two-engine airplanes fromflying such routes.”

The advent of Extended Range Operations with Two-Engi ne Airplanes (ETOPS) has
superceded this requirement for airplanes authorized to operate on such
routes, although the working group was unable to | ocate any docunentation
stating this. It is considered reasonable to assune that the FAA did not

i ntend for ETOPS authorizations involving routes nore than 90 m nutes away
froman acceptable alternate airport to be prohibited by 8§ 121.193.

The JAR specifies the 90 m nute distance as that resulting from 90 m nutes at
the all engines |ong range cruising speed. For the FAR, the 90 m nute
distance is that resulting from90 mnutes with all engines operating at
cruising power. The JARis nore stringent in that it specifies the speed that
nust be used to show conpliance with this requirenent. The FAR is nore
flexible in only specifying the engi ne power |evel that nust be assuned, but
all owi ng an operator to propose the use of any appropriate speed that can be
achieved with cruising power on the engines.

When safe obstacle clearance nust be shown with two engines inoperative, the
JAR specifies that the two engines are assunmed to fail at the nost critica
poi nt of that portion of the route where the airplane is nore than 90 nmi nutes
away froman airport that neets the | andi ng di stance perfornmance requirenents.
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The FAR requires the two engine failures to be assunmed to occur at the nopst
critical point en route, regardl ess of the distance froman airport.

The JAR requires that the expected nass of the airplane at the point where the
two engines are assuned to fail nust not be |less than that which woul d incl ude
sufficient fuel to proceed to an airport where the landing is assuned to be
made, and to arrive there at |east 1500 ft directly over the |landing area and
thereafter to fly level for 15 minutes. The FAR requirenent is the sane,
except that the 15 minutes of flight after arriving at the destination are at
crui se power or thrust, rather than in level flight.

4 - What, if any, are the differences in the current neans of conpliance?
[Provide a brief explanation of any differences in the current conpliance
criteria or nethodology (e.g., issue papers), including any differences in
either criteria, nethodology, or application that result in a difference in
stringency between the standards.]

There are no differences in the nmeans of conpliance other than those resulting
fromthe differences in the standards.

5 — What is the proposed action? [Describe the new proposed requirenent, or
t he proposed change to the existing requirenent, as applicable. |Is the
proposed action to introduce a new standard, or to take some other action?
Expl ai n what action is being proposed (not the regulatory text, but the
underlying rationale) and why that direction was chosen for each proposed
action.]

The proposed action is to harnonize the standards by sel ecting portions of
each standard to beconme the harnoni zed standard.

For each proposed change fromthe existing standard, answer the foll ow ng
guesti ons:

6 - What should the harnoni zed standard be? [Insert the proposed text of the
har moni zed standard here]

FAR 121. 191 Airplanes: Turbine-engi ne-powered: En route linitations: One
engi ne inoperative

(a) No person operating a turbine engine powered airplane may take off that
airplane at a weight, allowing for nornal consunption of fuel and oil, that is
greater than that which (under the approved, one engi ne inoperative en route
net flight path data in the Airplane Flight Manual for that airplane) wll
al | ow conpliance with paragraphs (a)(1) or (2) of this section, based on the
anbi ent tenperatures and neteorol ogi cal conditions expected en route.

(1)There is a positive slope at an altitude of at least 1,000 feet above all terrain and obstructions within five
nautical miles on each side of the intended track, and, in addition, if that airplane was certificated after August 29,
1959 (SR422B) there is a positive slope at 1,500 feet above the airport where the airplane is assumed to land after
an engine fails.

(2) The net flight path allows the airplane to continue flight fromthe
cruising altitude to an airport where a | anding can be nade under section
121.197, clearing all terrain and obstructions within five nautical niles on
each side of the intended track by at |east 2,000 feet vertically and with a
positive slope at 1,000 feet above the airport where the airplane |ands after
an engine fails, or, if that airplane was certificated after Septenber 30,
1958 (SR422A, 422B), with a positive slope at 1,500 feet above the airport
where the airplane | ands after an engine fails.

(b) For the purposes of paragraph (a)(2) of this section, it is assuned that -

(1) The engine fails at the nost critical point en route;
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(2) An approved nethod is used to account for the effect of wi nds;

(3)Fuel jettisoning will be allowed if the certificate hol der shows that
the crewis properly instructed, that the training programis adequate, and
that all other precautions are taken to ensure a safe procedure;

(4)The alternate airport where the airplane is assumed to land is specified in the
dispatch or flight release and meets the prescribed weather minimums.

§ 121.193 Airplanes: Turbine engine powered: En route limtations: Two
engi nes i noperative.

* * *

(c) Aircraft certificated after August 29, 1959 (SR422B). No person may
operate a turbine engi ne powered airplane along an intended route unless that
person conplies with either of the foll ow ng:

(1) There is no place along the intended track that is nore than 90 ninutes
(with all engines operating at cruising power) froman airport that neets 8§
121.197.

(2) Its weight, according to the two-engine-inoperative, en route net flight
path data in the Airplane Flight Manual, allows the airplane to fly fromthe
poi nt where the two engines are assuned to fail sinultaneously to an airport
that neets § 121.197, with the net flight path (considering the anbient
tenperatures and neteorol ogi cal conditions anticipated along the track)
clearing vertically by at least 2,000 feet all terrain and obstructions within
five nautical niles on each side of the intended track. For the purposes of
this paragraph, it is assuned that—

(i) The two engines fail at the nost critical point of that portion of the
route where the airplane is nore than 90 mnutes (with all engines operating
at cruising power) froman airport that neets the requirements of 8§ 121.197;

(ii) The net flight path has a positive slope at 1,500 feet above the airport
where the landing is assuned to be nade after the engines fail

(iii) Fuel jettisoning will be approved if the certificate hol der shows that
the crewis properly instructed, that the training programis adequate, and
that all other precautions are taken to ensure a safe procedure;

(iv) The airplane’s weight at the point where the two engines are assunmed to
fail provides enough fuel to continue to the airport, to arrive at an altitude
of at least 1,500 feet directly over the airport, and after that to fly for 15
m nutes at crui se power or thrust, or both; and

FAR 135.381 Large transport category airplanes: Turbine engine powered: En route limitations: One engine
inoperative.

(a) No person operating a turbine engine powered |arge transport category
airplane may take off that airplane at a weight, allow ng for nornal
consunption of fuel and oil, that is greater than that which (under the
approved, one engine inoperative, en route net flight path data in the

Al rplane Flight Manual for that airplane) will allow conpliance with paragraph
(a) (1) or (2) of this section, based on the anbi ent tenperatures and

net eor ol ogi cal conditions expected en route.

(1) There is a positive slope at an altitude of at |least 1,000 feet above al
terrain and obstructions within five nautical niles on each side of the

i ntended track, and, in addition, if that airplane was certificated after
August 29, 1958 (SR422B), there is a positive slope at 1,500 feet above the
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airport where the airplane is assuned to land after an engine fails.

(2) The net flight path allows the airplane to continue flight fromthe
cruising altitude to an airport where a | anding can be made under § 135. 387
clearing all terrain and obstructions within five nautical nmles of the

i ntended track by at | east 2,000 feet vertically and with a positive slope at
1,000 feet above the airport where the airplane lands after an engine fails,
or, if that airplane was certificated after Septenber 30, 1958 (SR422A, 422B)
with a positive slope at 1,500 feet above the airport where the airplane | ands
after an engine fails.

(b) For the purpose of paragraph (a)(2) of this section, it is assuned that—
(1) The engine fails at the nost critical point en route;
(2) An approved nethod is used to account for the effect of w nds;

(3) Fuel jettisoning will be allowed if the certificate hol der shows that the
crew is properly instructed, that the training programis adequate, and that
all other precautions are taken to ensure a safe procedure;

(5) The alternate airport is selected and neets the prescri bed weat her
m ni mumns.

§ 135.383 Large transport category airplanes: Turbine engi ne powered: En
route limtations: Two engi nes inoperative.

* * *

(c) Aircraft certificated after August 29, 1959 (SR422B). No person may
operate a turbine engine powered | arge transport category airplane along an
i ntended route unless that person conplies with either of the foll ow ng:

(1) There is no place along the intended track that is nore than 90 ninutes
(wth all engines operating at cruising power) froman airport that neets 8§
135. 387.

(2) Its weight, according to the two-engine-inoperative, en route net flight
path data in the Airplane Flight Munual, allows the airplane to fly fromthe
poi nt where the two engines are assuned to fail sinultaneously to an airport
that neets § 135.387, with the net flight path (considering the anbient
tenperatures and neteorol ogi cal conditions anticipated along the track)
clearing vertically by at least 2,000 feet all terrain and obstructions within
five nautical niles on each side of the intended track. For the purposes of
this paragraph, it is assuned that—

(i) The two engines fail at the nost critical point of that portion of the
route where the airplane is nore than 90 mnutes (with all engines operating
at cruising power) froman airport that neets the requirements of 8§ 135. 387;

(ii) The net flight path has a positive slope at 1,500 feet above the airport
where the landing is assuned to be nade after the engines fail

(iii) Fuel jettisoning will be approved if the certificate hol der shows that
the crewis properly instructed, that the training programis adequate, and
that all other precautions are taken to ensure a safe procedure;

(iv) The airplane’s weight at the point where the two engines are assunmed to
fail provides enough fuel to continue to the airport, to arrive at an altitude
of at least 1,500 feet directly over the airport, and after that to fly for 15
m nutes at crui se power or thrust, or both; and

JAR-OPS 1.500 En-route — One Engine Inoperative (See AMC OPS 1.500)
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(a) An operator shall ensure that the one engine inoperative en-route net
flight path data shown in the Aeroplane Flight Manual, appropriate to the

net eor ol ogi cal conditions expected for the flight, conplies with either
subparagraph (b) or (c) at all points along the route. The net flight path
nmust have a positive gradient at 1500 ft above the aerodronme where the |anding
is assuned to be made after engine failure. |In nmeteorological conditions
requiring the operation of ice protection systens, the effect of their use on
the net flight path nmust be taken into account.

(b) The gradient of the net flight path must be positive at |east 1000 ft
above all terrain and obstructions along the route within 9.3 km (5 nn) on
either side of the intended track

(c) The net flight path nust pernmit the aeroplane to continue flight fromthe
cruising altitude to an aerodrone where a | anding can be nmade in accordance
with JAR-OPS 1.510 and 1.515 or 1.520 as appropriate, the net flight path
clearing vertically, by at least 2000 ft, all terrain and obstructions al ong
the route within 9.3 km (5 nm on either side of the intended track in
accordance with subparagraphs (1) to (4) bel ow

(1) The engine is assunmed to fail at the nost critical point along the
rout e;

(2) Account is taken of the effects of winds on the flight path;

(3)Fuel jettisoning is pernitted to an extent consistent with reaching
t he aerodrone where the aeroplane is assuned to land after engine failure with
the required reserves of JAR-OPS 1.255 appropriate to an alternate aerodrone,
if a safe procedure is used, and

(4) The aerodronme where the aeroplane is assuned to |and after engine
failure must neet the appropriate |anding mnim of JAR OPS 1.297:

(d)When showi ng conpliance with JAR OPS 1.500, an operator must increase the
wi dt h margi ns of subparagraphs (b) and (c) above to 18.5 km (10 nm if the
navi gati onal accuracy does not neet the 95% contai nment |evel.

JAR-OPS 1.505 En-route — Aeroplanes with Three or More Engines, Two Engines Inoperative

(a) An operator shall ensure that at no point along the intended track will an
aer opl ane having three or nore engines be nore than 90 minutes with al

engi nes operating at cruising power, at standard tenperature in still air,
away from an aerodrone at which the performance requirenents applicable at the
expected | anding nass are net unless it conplies wth subparagraphs (b) to (f)
bel ow.

(b) The two engi nes inoperative en-route net flight path data nust permt the
aeropl ane to continue the flight, in the expected mneteorol ogi cal conditions,
fromthe point where two engines are assuned to fail simultaneously, to an
aerodrone at which it is possible to land and cone to a conplete stop when
using the prescribed procedure for a landing with two engi nes inoperative.
The net flight path nmust clear vertically, by at |east 2000 ft all terrain and
obstructions along the route within 9. 3 km (5 nm on either side of the
intended track. At altitudes and in meteorological conditions requiring ice
protection systens to be operable, the effect of their use on the net flight
path data nust be taken into account. |If the navigational accuracy does not
neet the 95% contai nnent |evel, an operator nust increase the width nargin
gi ven above to 18.5 km (10 nnj.

(c) The two engines are assuned to fail at the nost critical point of that

portion of the route where the aeroplane is nore than 90 minutes, with all
engi nes operating at cruising power at standard tenperature in still air, away
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froman aerodrone at which the performance requirenents of JAR-OPS 1.515 or
1.520 at the expected | anding mass are net, and where the |anding distance
available is not |ess than the unfactored two-engine-inoperative | andi ng

di st ance.

(d) The net flight path nust have a positive gradient at 1500 ft above the
aerodrome where the landing is assuned to be made after the failure of two
engi nes.

(e)Fuel jettisoning is pernitted to an extent consistent with reaching the
aerodrone with the required fuel reserves of sub-paragraph (f) below, if a
safe procedure i s used.

(f) The expected nass of the aeroplane at the point where the two engines are
assuned to fail nmust not be less than that which would include sufficient fue
to proceed to an aerodrone where the landing is assuned to be nmade, and to
arrive there at least 1500 ft directly over the landing area and thereafter to
fly for 15 minutes at cruise power or thrust.

Summary of Proposed Changes:

As a minor editorial change to § 121.193(c), the word “he” would be repl aced

by “that person.” This proposed change, which is consistent with the wording
of the existing 8§ 135.383(c), would renpve the presunption that the operator

is of the nal e gender

In 88 121.191(a), 121.193(c)(2), 135.381(a), and 135.383(c)(2), the words,
“and met eorol ogi cal conditions” would be added to the requirenent to base
conpliance with these requirenents on the anbient tenperatures en route. The
intent of adding these words is to ensure that the effects of ice protection
systens (including, if provided in the Airplane Flight Manual, residual ice
that may remain after the operation of the ice protection system, as
reflected in the Airplane Flight Manual en route clinb perfornmance data, are
taken into account when showi ng conpliance to this requirenent. This change
is in accordance with current industry practice and FAA policy, and woul d
harnoni ze the FAR with JAR-OPS 1

The path width for showi ng adequate obstacle clearance in 8§ 121.191(a) (1),
121.191(a)(2), 121.193(c)(2), 135.381(a)(1l), 135,381(a)(2), and 135.381(c)(2)
woul d be changed fromfive statue niles to five nautical mles. This change,
whi ch woul d i ncrease the stringency of the existing FAR, is consistent with
current industry practice and woul d harnoni ze this requirement with that of
JAR-OPS 1

The requirement in 8§ 121.191(b)(2) and 135.381(b)(2) for the engine failure
point to be assunmed to be no closer to the obstruction than the nearest radio
navi gation fix would be renobved. Wth the advanced navi gation capabilities
and cockpit displays of position available on nbodern airplanes, this
requirenent is no |onger considered necessary. The requirenent to assune that
the engine fails at the nost critical point en route is considered to be
sufficiently stringent to meet the safety intent.

The existing 88 121.191(b)(3) and 135.381(b)(3) would be revised from
requiring operators to allow for adverse winds to require operators to account
for the effect of winds. Although, as noted earlier, this change woul d have
no safety inpact, it would harnmonize the FARwith the JAR and clarify that
operators may take into account the effect of any favorable w nds.

The existing 88 121.191(b)(6), 121.193(c)(2)(v), 135.381(b)(6), and
135.383(c)(2)(v) which require the consunption of fuel and oil assuned after
engine failure to be the sane as the consunption that is allowed for in the
approved net flight path data in the Airplane Flight Manual (AFM, woul d be
renoved. Typically, the AFM provides clinb gradient data as a function of
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ai rpl ane wei ght, and does not include fuel and oil consunption information.

If net en route flight path data that includes fuel and oil consunption are
provided in the AFM operators would be required to use these data, including
any fuel and oil consunption inherent in the data, regardl ess of whether or
not an operating rule specifically calls this out. This proposal would
harmoni ze the FAR with the JAR

The section title for § 121.193 woul d be changed to add the words “for
airplanes with three or nore engines.” This proposed change would clarify
that 8 121.193 apply only to airplanes with three or nore engines. Since

§ 121.161(a) restricts two-engine airplanes to routes remaining within 60

m nutes of an adequate airport at the one-engi ne-inoperative cruising speed,
application of the § 121.193 requirenment to two-engine airplanes woul d never
be limting. Al so, renoving applicability of this requirenment from two-engine
airplanes would clarify that ETOPS authorizations are not meant to be linmted
by this requirenent. Because part 135 does not have a requirenent equival ent
to § 121.161, nor are the ETOPS considerations applicable, there is not a
correspondi ng proposal to change § 135. 383.

Sections 121.193(c)(2)(i) and 135.383(c)(2)(i) would be revised to require
consideration of a dual engine failure only during that portion of the route
where the airplane is nore than 90 minutes away froman airport that neets the
requi renents of 88 121.197 and 135.387, respectively. This change woul d
harnoni ze this requirement with the JAR standard and woul d be consistent with
the existing FAR requirements in 88 121.193(c) and 135.383(c) that a dua
engine failure need only be considered if there is a point in the flight where
the airplane is nore than 90 m nutes away froman airport that neets the

requi renents of 8§ 121.197 and 135. 387, respectively.

JAR-OPS 1.500(c)(4) would be revised to replace sub-paragraphs (i) and (ii)
with a requirement to nmeet the appropriate |anding m nima of JAR- OPS 1.297.
Thi s change woul d continue to address the safety intent and would effectively
harnoni ze the JAR with the FAR

The reference to “at the all-engines |ong range cruising speed” in JAR OPS
1.505(a) and (c) would be changed to “with all engines operating at cruising
power” to harnonize with the FAR This change woul d al | ow additi onal
flexibility to operators who can substantiate the use of a speed other than
the I ong range cruising speed to show conpliance with this requirenent. The

| ong range crui se speed has a generally accepted definition within aviation of
bei ng a speed that provides 99 percent of the maxi mumrange capability.

JAR-OPS 1.505(c) would additionally be changed to replace “the perfornance
requi renents applicable” to “the perfornance requirenents of 1.515 or 1.520"
to clarify what the applicable performance requirenents are for the airport
where the ensuing | andi ng woul d be made. An additional performance

requi renent woul d be added to JAR-OPS 1.505(c) to further require that the
| andi ng di stance avail abl e not be | ess than the unfactored two-engine-

i noperative |anding distance. This requirement was considered for addition
into the FAR, but an exami nation of existing airplanes showed that it would
never be limting. The normal all-engines-operating landing limtations,

i ncluding the |Ianding distance safety margin applied under 88 121. 195,
121.197, 135.385, and 135.387 ensure that the |anding distance will not be
| ess than the unfactored two-engi ne-inoperative |anding distance.

JAR- OPS 1.505(e) would be revised to reference sub-paragraph (f) as providing
the fuel reserve requirenents that nust be present at the alternate airport.
JAR- OPS 1.505(f) would be revised to replace the fuel allowance associ ated
with flying level for 15 minutes with that required to fly for 15 mnutes at
crui se power or thrust.” Specifying the thrust or power level is nore
appropriate to establishing a fuel consunption requirenent and woul d harnoni ze
the JAR with the FAR

7 - How does this proposed standard address the underlying safety issue
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(identified under #1)? [Explain how the proposed standard ensures that the
underlying safety issue is taken care of.]

The proposed standard continues to address the underlying safety issues in the
same manner as the existing standard.

8 - Relative to the current FAR does the proposed standard increase,
decrease, or mmintain the sane | evel of safety? Explain. [Explain how each
el ement of the proposed change to the standards affects the | evel of safety
relative to the current FAR It is possible that sone portions of the
proposal may reduce the | evel of safety even though the proposal as a whole
may increase the |level of safety.]

The proposed standard woul d mai ntain approxi mately the same |evel of safety
relative to the current FAR The increase in path width for determ ning
conpliance with the obstacle clearance requirenents could result in an
increase in the level of safety relative to the existing FAR requirenents.

9 - Relative to current industry practice, does the proposed standard

i ncrease, decrease, or nmaintain the sanme |evel of safety? Explain. [Since

i ndustry practice nay be different than what is required by the FAR (e.g.
general industry practice may be nore restrictive), explain how each el ement
of the proposed change to the standards affects the | evel of safety relative
to current industry practice. Explain whether current industry practice is in
conpliance with the proposed standard. ]

The proposed standard woul d mai ntain the sane | evel of safety relative to the
current FAR The current industry practice is to use the 5 nautical mle path
wi dt h.

10 - What other options have been considered and why were they not sel ected?

[ Expl ai n what ot her options were considered, and why they were not sel ected
(e.g., cost/benefit, unacceptable decrease in the |evel of safety, |ack of
consensus, etc.) Include the pros and cons associated with each alternative.]

The option that was sel ected appeared to provide the maxi nrum benefit from

har noni zation with mininal cost inpact. For the one itemthat renains

unhar noni zed, the JAR requirement relating obstacle clearance path width to
navi gati onal capability, there does not appear to be a conpelling reason to
harmoni ze. The airpl anes expected to be operating on conpeting routes between
European and U. S. operators would neet the 95 percent contai nment |evel

requi renent of the JAR and hence woul d be subject to the 5 nautical nmile path
wi dt h requirenent that is harnoni zed between the FAR and the JAR

In addition, the working group considered updating the two-engi ne-inoperative
en route limtations to better reflect the safety, reliability, and capability
of nodern airplanes and engi nes. Under the proposed harnoni zed standards,
three and four engined airplanes may be prohibited fromoperating on certain
routes available to twinjets. For exanple, an operator found that operating
the 727 fromthe U S. Wst Coast to Hawaii woul d not be econom cally viable
due to the 8 121.193 fuel |oading requirenents associated with two-engi ne-

i noperative flight. However, the sane operation under ETOPS criteria with a
twinjet is economically viable. On other routes, the terrain clearance

requi renments of § 121.193 prohibit three and four engine airplanes from
operating on routes open to twi ns operating under ETOPS authority.
Considering that 8§ 121.193 is concerned with the consequences of nultiple
engine failures, where the three and four engine airplanes inherently have an
advant age, such outconmes do not appear to be conpletely rational. Also, the
enhanced navi gational capabilities of nbdern jet transports are not fully
taken into account.

Because such an update to § 121.193 is beyond the scope of sinply harnonizing

t he FAR and JAR standards, the working group did not pursue this option
However, the working group reconmends tasking ARAC to update 8§ 121.193 so that
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it is nore applicable to the nodern jet transport fleet — regardl ess of the
nunber of engines on the airplane.

11 - Who woul d be affected by the proposed change? [ldentify the parties that
woul d be materially affected by the rul e change — airplane manufacturers,
ai rpl ane operators, etc.]

Operators of transport category airplanes could be affected by the proposed
change.

12 - To ensure harnoni zation, what current advisory nmaterial (e.g., AC), AMJ,
AC, policy letters) needs to be included in the rule text or preanble? [Does
any existing advisory material include substantive requirenments that shoul d be
contained in the regulation? This may occur because the regulation itself is
vague, or if the advisory material is interpreted as providing the only
accept abl e means of conpliance.]

None.

13 - Is existing FAA advisory material adequate? If not, what advisory

mat eri al shoul d be adopted? [Indicate whether the existing advisory materia
(if any) is adequate. |If the current advisory material is not adequate,

i ndi cate whether the existing material should be revised, or new materi al
provided. Also, either insert the text of the proposed advisory naterial
here, or sumarize the information it will contain, and indicate what formit
will be in (e.g., Advisory Circular, policy, Oder, etc.)]

No additional advisory naterial is necessary.

14 - How does the proposed standard conpare to the current | CAO standard?
[ ndi cate whet her the proposed standard conplies with or does not conply with
t he applicable | CAO standards (if any)]

The applicable | CAO standard is contained in Annex 6, “Operation of Aircraft,”
Chapter 5, “Aeroplane Performance Qperating Linitations,” Paragraph 5.2.10,
reproduced as foll ows:

En Route — two power-units inoperative. In the case of aeroplanes having
three or nore power-units, on any part of a route where the |ocation of en-
route alternate aerodrones and the total duration of the flight are such that
the probability of a second power-unit becom ng inoperative nmust be all owed
for if the general |evel of safety inplied by the Standards of this chapter is
to be maintained, the aeroplane shall be able, in the event of any two power-
units becom ng inoperative, to continue the flight to an en-route alternate
aerodrone and | and.

The proposed standard would remain in conpliance with the | CAO standard.

15 - Does the proposed standard affect other HWE? [Indicate whether the
proposed standard shoul d be revi ewed by ot her harnoni zation working groups and
why]

No.

16 - What is the cost inpact of conplying with the proposed standard? [Pl ease
provide information that will assist in estinmating the change in cost (either
positive or negative) of the proposed rule. For exanple, if new tests or
designs are required, what is known with respect to the testing or engi neering
costs? |If new equi pnent is required, what can be reported relative to
purchase, installation, and maintenance costs? |n contrast, if the proposed
rule relieves industry of testing or other costs, please provide any known
estimate of costs.]

Any cost inpact is expected to be negligible.
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17 - If advisory or interpretive material is to be submitted, document the advisory or
interpretive guidelines. If disagreement exists, document the disagreement.
N/A

18 - Does the HWG wish to answer any supplementary questions specific to this project?
[If the HWG can think of customized questions or concerns relevant to this project, please
present the questions and the HWG answers and comments here.

No.

19 - Does the HWG want to review the draft NPRM prior to publication in the Federal

Register?
Yes.
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Report from the Airplane Performance Harmonization Working Group

(LVIIL.)Issue: Go-Around Obstacle Clearance

Rul e Section: FAR 121.195/JAR-OPS 1.510

1 - What is underlying safety issue to be addressed by the FAR/ JAR? [Explain
the underlying safety rationale for the requirenment. Wy should the

requi renent exist? Wiat pronpted this rul emaking activity (e.g., new

technol ogy, service history, etc.)?]

It is fundanental to operational safety that the pilot should be able to
safely execute a go-around upon arrival at the destination and alternate
airports. This principle has formed the basis of the performance standards
required for the type certification and operation of turbine engi ne powered
transport category airplanes since Special Cvil Ar Regulation No. SR 422,

ef fective August 27, 1957. As of March 20, 1997, the application of this
princi ple was extended by the “comruter rule” to al so cover schedul ed
passenger - carryi ng operations conducted in airplanes that have a passenger
seat configuration of 10 to 30 passengers and turbojet airplanes regardl ess of
seating configuration.

2 - \Wat are the current FAR and JAR standards relative to this subject?
[ Reproduce the FAR and JAR rul es text as indicated bel ow ]

Current FAR text:

A. Part 121

FAR 121.195 Ai r pl anes: Turbine Engine Powered: Landi ng
Limtations: Destination Airports

(a) No person operating a turbine-engine-powered airplane may take off that airplane at such a weight that
(allowing for normal consumption of fuel and oil in flight to the destination or alternate airport) the weight
of the airplane on arrival would exceed the landing weight set forth in the Airplane Flight Manual for the
elevation of the destination or alternate airport and the ambient temperature anticipated at the time of
landing.

B.

C.

D. Part 135

FAR 135.385 Large Transport Category Airplanes: Turbine Engine
Powered: Landing Limtations: Destination Airports

(a) No person operating a turbine engine powered large transport category airplane may take off that airplane at
a weight that (allowing for normal consumption of fuel and oil in flight to the destination or alternate
airport) the weight of the airplane on arrival would exceed the landing weight in the Airplane Flight
Manual for the elevation of the destination or alternate airport and the ambient temperature anticipated at
the time of landing.

Current JAR text:
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JAR-OPS 1.510 Landing — Destination and Al ternate Aerodrones (See
AMC OPS 1.510 and 1.515)

(a) An operator shall ensure that the landing mass of the aeroplane determined in accordance
with JAR-OPS 1.475(a) does not exceed the maximum landing mass specified for the altitude
and the ambient temperature expected for the estimated time of landing at the destination and
alternate aerodrome.

(b) For instrument approaches with decision heights below 200 ft, an operator must verify that
the approach mass of the aeroplane, taking into account the take-off mass and the fuel
expected to be consumed in flight, allows a missed approach gradient of climb, with the
critical engine failed and with the speed and configuration used for go-around of at least
2.5%, or the published gradient, whichever is the greater. The use of an alternative method
must be approved by the Authority. (See IEM OPS 1.510(b)).

2a — If no FAR or JAR standard exists, what means have been used to ensure
this safety issue is addressed? [Reproduce text fromissue papers, special
conditions, policy, certification action itens, etc., that have been used
relative to this 1ssue]

N A

3 - Wat are the differences in the FAA and JAA standards or policy and what
do these differences result in? [Explain the differences in the standards or
policy, and what these differences result in relative to (as applicable)
design features/capability, safety margins, cost, stringency, etc.]

FAR 121.195(a), FAR 135.385(a) and JAR-OPS 1.510(a) are, for all practica

pur poses, identical. Each requires that the weight of the airplane upon
arrival at the destination and alternate airports (based on the takeoff weight
and the expected fuel consunption en route) not exceed the naximum al | owabl e

| andi ng wei ght shown in the Airplane Flight Manual (AFM (typically referred
to as WAT limts) for the altitude of the airport and the tenperature expected
at arrival time. The landing weight linitations provided in the AFM ensure
only that the airplane can neet certain clinb gradient requirenents
establ i shed by the respective certification rules (FAR 25, JAR 25) and, as
such, do not guarantee obstacle cl earance during a go-around.

JAR-OPS 1.510(b) has no counterpart in FAR 121 or FAR 135. It requires
additional clinb gradient capability for sone instrunment approaches. It was

i ntroduced because nost airports used by JAR operators have instrunent

approach procedures which are designed in accordance with | CAO PANS- OPS
criteria, FAA TERPS or simlar, and which are intended to ensure adequate |
obstacl e cl earance during both the approach and m ssed approach phases. For

the latter, these procedures are nornmally based on a nom nal nissed approach
clinmb gradient of 2.5% (1CAO and TERPS criteria) though at some airports that |
are surrounded by significant obstacles, a higher clinmb gradient is specified
(PANS-OPS criteria only). The desired obstacle clearance during a m ssed
approach with an engi ne out, when the published procedure is flown, could be

i nadequate if the aircraft’s performance does not enable clinb at the

specified gradient.— Additionally, the requirenment to show conpliance with the
clinmb gradient using data based on the speed and configuration actually used

for go-around is intended to ensure consistency between the airplane

performance capability and the procedures used by the operator. (For some

ai rplanes the AFM approach clinb gradient is conputed wth a configuration

that is not the sane as the recomended go-around configuration.)

VWil e not specifically addressed in the FARs, the FAA has expected operators
to show adequat e obstacle clearance during a m ssed approach at certain
airports with particularly difficult terrain issues. The FAA s approach
historically has been to require the operator to devel op m ssed approach
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procedures to provide obstacl e clearance rather than i npose a weight penalty
at the time of dispatch. Only in the nost extrene cases would a weight penalty
be required. Approval of such procedures was done on an individual operator
basis. Recently, as part of the Al Wather Operations Harnonization effort,
the FAA revised Advisory Circular 120-29 (now AC 120-29A) to, anobng ot her

t hi ngs, include considerations for the devel opnment of mi ssed approach
procedures. The purpose was to consolidate and standardi ze the vari ous mnethods
used by operators to show obstacle clearance in the past. Included in the
consi derations for devel opnment of mnissed approach procedures is a requirenent
to consider the failure of an engine at all points along the approach path
down to touchdown.

The | CAO PANS- OPS procedures (which the JAA follows), as well as FAA TERPS
procedures, do not consider the | oss of an engi ne beyond the ni ssed approach
point due to the renmpote possibility of such an occurrence.

The Worki ng Group discussed the practical problens with a dispatch rule

i ntended to provide obstacle clearance during a go-around. Currently,
operators conply with dispatch | anding requirenents on the basis of the best
avai | abl e weat her reports and/or forecasts. The operator often does not know
the specific runway the airplane will use for |anding when it arrives at the
destination or alternate airport. This is especially true for long flights
where many hours may pass between the time of dispatch and the tine of
arrival. Thus, the operator nmay base the di spatch weight on a runway with no
obstacles in the m ssed approach area and actually land on a different runway
with significant obstacles. The | anding di stance requirenments address this

i ssue by including both the “npost favorable runway” and the “nost suitable
runway” and have large built-in safety factors. The JAR addresses obstacle

cl earance only for instrunent approaches and the operator may not know what

t he exact conditions will be upon arrival. Again, the operator may base the
di spatch wei ght on not expecting to conduct an instrunent approach, and may
have di fferent conditions when arriving.

On the other hand, the specific runway to which the airplane was di spatched is
not as critical in the FAA's approach. The FAA would require operators to have
procedures in place, where appropriate, to ensure obstacle clearance when the
m ssed approach is actually flown.

The additional requirenents of JAR-OPS 1.510(b) may inpose a takeoff weight
penalty for JAR operators that is not required for FAA operators when
operating under the sane conditions with the sane airpl anes.

4 - \What, if any, are the differences in the current neans of conpliance?
[Provide a brief explanation of any differences in the current conpliance
criteria or nethodology (e.g., issue papers), including any differences in
either criteria, nethodology, or application that result in a difference in
stringency between the standards.]

The differences in the neans of conpliance are due to the differences in the
standards. Where the standards are the sane (i.e. application of AFM wei ght
l[imts), the neans of conpliance are the sane.

5 — What is the proposed action? [Describe the new proposed requirenent, or
t he proposed change to the existing requirenent, as applicable. |Is the
proposed action to introduce a new standard, or to take some other action?
Expl ai n what action is being proposed (not the regulatory text, but the
underlying rationale) and why that direction was chosen for each proposed
action.]

The Working Group could not reach consensus on JAR-OPS 1.510(b), primarily
because of the wi de differences in philosophy between the FAA and JAA
therefore, this issue cannot be recommended for full harnonization

The FAA' s position is based on the principle that the potential for a go-
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around at any point between the initiation of the approach and touchi ng down
on the runway shoul d be addressed, including consideration of an engine
failure. This issue may be handl ed procedurally (initially through AC 120-29A,
and finally through AC 120- XXX) and does not require a dispatch rule. For many
airports with no particular go-around safety vulnerabilities (e.g. Dallas-Ft
Wort h, Phoeni x, Ansterdan), there nay not be a need to performa detail ed

anal ysis or devel op special procedures. For others, the operator mght have to
show that their current m ssed approach procedure avoi ds any obstacl es
laterally, and is robust enough to handle the conditions that they are
approved to operate in. Another option would be for the operator to show that
t he obstacles can be cleared vertically, or with some conbination of

| ateral /vertical clearance using their current procedures. In other cases, the
operator may want to use the correspondi ng takeoff procedures for that runway
and show that the transition to the takeoff flight path can be nade. In other
cases, a unique procedure may need to be devel oped, using whatever conbination
of lateral/vertical clearance, navigational capabilities, etc. may be
necessary.

The FAA and U. S. operators are concerned that the JAA requirenent could

subj ect operators to a weight offload for any approach with a deci si on hei ght

under 200 feet, regardl ess of whether there is any appreciable terrain in the

airport vicinity. For airports where terrain may be an issue, there may al so

be a weight penalty, but a safe go-around (even with all engines operating) is
not assured after the m ssed approach point is passed.

Under the FAA proposal, there will not be any weight offloads when there is no
appreciable terrain in the airport vicinity, and also not in other cases if
obstacl e cl earance can be assured by a conbination of procedural and
performance neans. However, safety is addressed all the way to touchdown
(actually until the engines are spool ed down), and considers an engi ne
failure. The FAA does not envi sage requiring conprehensive data to be
provided in the AFM but operators will need sone additional perfornmance data
fromthe nanufacturers whenever a nore detail ed perfornmance assessnent m ght
be necessary.

The JAA is convinced that obstacle accountability during go-around warrants an
operating rule for consideration at dispatch. The JAA has renai ned

unconvi nced that advisory circular nmaterial in the absence of an operating
rule will be consistently applied._The JAA is satisfied that the possibility
of an engine failure beyond the m ssed approach point is too renpte to require
consideration. Additionally, the JAAis concerned that a m smatch between AFM
approach clinb gradient data for sone airplanes and the recommended go-around
procedures has serious safety inplications. In the JAA's opinion, the FAA' s
proposal is too stringent in requiring consideration of an engine failure at
all points along the approach path, but is al so i nadequate by not

i ncorporating a dispatch requirenent.

One m nor aspect of the rules recommended for harnonization is to repl ace

el evation (FAR 121.195(a) and FAR 135.385(a)) and altitude (JAR-OPS 1.510(a))
with pressure altitude and add a statenment to allow the use of elevation when
the pressure altitude cannot be determ ned. This is being done because the
maxi mum | andi ng wei ght charts in the AFM are presented as a function of
pressure altitude. The provision to use el evation when pressure altitude is
not known was added because typical weather forecasts do not include pressure
altitude. It is intended, however, that an operator use pressure altitude when
it can be determn ned.

During the harnoni zati on di scussions, the JAA recogni zed that further

strengt heni ng of JAR-OPS 1.510 was needed and, having taken note of the

di scussi ons outlined, proposed changes_which were under devel opnent at that
time. These changes are being introduced to ensure that the approved
performance data and the reconmrended procedures are consistent with each other
and al so with the instrument approach procedures in which the airplane is
oper at ed.
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The JAA justification for devel oping and retaining an operational rule is
based upon the follow ng :

1) JAR-OPS 1.510(b) is intended to ensure that mninmumclinb gradients
conmensurate with obstacle clearance requirenents are net.

2) An operating rule to be considered at dispatch will ensure adequate and
uni form accountability.

3) The rule shall apply to all instrunment approaches, not just those with
deci si on hei ghts bel ow 200 feet.

4) Conpliance with the rule shall be tied to approved recomended go-around
pr ocedures.

5) The JAR is based upon standards set out in the I CAO Airworthiness Technica
Manual Doc 9051- AN/ 896.

6) The intention of the regulation is ained at keeping the aircraft within a
confined and regul ated airspace free fromobstacl es. Consequently it avoids
the significant burden which would otherwi se be placed upon operators
associated with the need to conduct a detail ed analysis matching the
aircraft’s flight path to the particul ar obstacle environnent. Such data is
currently not available to the operators.

7) Renoval of the mininum gradient requirenent of 2.5%in the absence of
obst acl es.

8 It is intended that conpliance with the JARwill be by means of clinb
gradi ents associated with the approach clinb and scheduled in the AFM This
aspect will greatly sinplify the conpliance finding with the regul ati on and
hel p the operator to avoid the problens associated with [ack of suitably
approved performance i nformation

9) Consideration of the go-around fromthe decision height and not bel ow
reflects the | CAO standard whi ch has been in use for many years. The JAR
has the flexibility to all ow a bal anci ng between obstacl e cl earance
altitudes/heights and required gradients to best suit a particul ar set of
operational circunstances.

10) PERF HAMG WP 11-1 (see attachnment 1) has shown that protracted |ow altitude
flight is required to achieve the flap configuration and/or speed
associ ated with the AFM approach clinb WAT limt. The intention of the JAR
is to address this significant operational concern by establishing a WAT
l[imt with the specified go-around flap and limting the acceleration
required to achieve the specified go-around speed to no nore than 10 knots
above the | anding threshol d speed.

11) I ssues of obstacle data availability and the reality that at nost airports
air traffic controllers are not aware of an individual operator’s energency
procedures and routes (same is the case with take-off contingency
procedures).

Ref erence shall be nade in the rule to “The use of an alternative procedure
and/ or nethod nust be accepted by the Authority.” This will provide
acconmodati on for conpliance using other neans should the applicant seek to
retain currently certificated procedures which do not conply with use of
approach flap and speeds no greater than the |anding threshold speed plus 10
knots. In addition in the interest of harnonization other means possibly based
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upon t he FAA proposed standard coul d be considered shoul d the rel evant
Aut hority agree.

Al so, during the discussions it was decided to revise the wording in FAR
121.195(a) and 135.385(a) to renobve reference to the alternate airport. This
was done because the titles of each of these paragraphs specifically refer to
Destination Airports. FAR 121.197 and FAR 135.387 will be revised to include
the appropriate requirenents for alternate airports.

The Worki ng Group reconmends that the sections of draft AC 120-29A dealing
wi th specific go-around obstacl e clearance procedures be renoved at the
earliest convenient tine and placed in AC 120-XXX. This would serve to
consol idate all obstacle-related issues (takeoff and |landing) into a single
docunent that is nore comonly used by the operators’ performance experts.

6 - What shoul d the harronized revised standard be? [Insert the proposed text
of the harrmonized revised standard here]

E. Part 121

FAR 121.195 Ai r pl anes: Turbine Engine Powered: Landi ng
Limtations: Destination Airports

(a) No person operating a turbine-engine-powered airplane may take off that airplane at such a weight that
(allowing for normal consumption of fuel and oil in flight) the weight of the airplane on arrival would
exceed the landing weight set forth in the Airplane Flight Manual for the pressure altitude of the
destination airport and the ambient temperature anticipated at the time of landing. When the pressure
altitude at the anticipated time of landing cannot be determined from weather forecasts or reports, the
elevation of the airport shall be used.

F.
G.

H. Part 135

FAR 135.385 Large Transport Category Airplanes: Turbine Engine
Powered: Landing Limtations: Destination Airports

(a) No person operating a turbine engine powered large transport category airplane may take off that airplane at
a weight that (allowing for normal consumption of fuel and oil in) the weight of the airplane on arrival
would exceed the landing weight in the Airplane Flight Manual for the pressure altitude of the destination
airport and the ambient temperature anticipated at the time of landing. When the pressure altitude at the
anticipated time of landing cannot be determined from weather forecasts or reports, the elevation of the
airport shall be used.

7 - How does this proposed standard address the underlying safety issue
(identified under #1)? [Explain how the proposed standard ensures that the
underlying safety issue is taken care of.]

For the FAA, the underlying safety issue will be addressed by the application
of advisory material (initially through AC 120-29A, and finally through AC
120- XXX). The proposed FAA standard does not provide any significant change
relative to the existing practice.
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For the JAA, the underlying safety issue is addressed by strengthening the
standard. The JAA Performance Sub-Conmittee intends to propose a revision to
JAR-OPS 1.510(b) for consideration by the JAA Operations Conmittee.

8 - Relative to the current FAR does the proposed standard increase,
decrease, or mmintain the sane | evel of safety? Explain. [Explain how each
el ement of the proposed change to the standards affects the |l evel of safety
relative to the current FAR It is possible that sone portions of the
proposal may reduce the | evel of safety even though the proposal as a whole
may increase the |level of safety.]

The proposed FAA standard nmai ntains the same | evel of safety.

9 - Relative to current industry practice, does the proposed standard

i ncrease, decrease, or naintain the sanme | evel of safety? Explain. [Since

i ndustry practice nay be different than what is required by the FAR (e.g.
general industry practice may be nore restrictive), explain how each el ement
of the proposed change to the standards affects the | evel of safety relative
to current industry practice. Explain whether current industry practice is in
conpliance with the proposed standard. ]

The proposed FAA standard mai ntains the sanme | evel of safety. The inclusion of
considerations for the devel opnent of nmissed approach procedures in AC 120- 29A
and, ultimtely, in AC 120-XXX wi Il increase the | evel of safety by
standardi zi ng the procedures used by operators.

10 - What other options have been considered and why were they not sel ected?

[ Expl ai n what ot her options were considered, and why they were not sel ected
(e.g., cost/benefit, unacceptable decrease in the |evel of safety, |ack of
consensus, etc.) Include the pros and cons associated with each alternative.]

Har noni zati on was consi dered, but not selected, due to the reasons given in
i tem #5.

11 - Who woul d be affected by the proposed change? [ldentify the parties that
woul d be materially affected by the rul e change — airplane manufacturers,
ai rpl ane operators, etc.]

JAA operators nay be affected by the changes to JAR-OPS 1.510. The inpact is
expected to be m nor.

12 - To ensure harnoni zation, what current advisory nmaterial (e.g., ACJ, AMJ,
AC, policy letters) needs to be included in the rule text or preanble? [Does
any existing advisory material include substantive requirenments that shoul d be
contained in the regulation? This may occur because the regulation itself is
vague, or if the advisory material is interpreted as providing the only
accept abl e means of conpliance.]

N A

13 - Is existing FAA advisory material adequate? If not, what advisory material should be
adopted? [Indicate whether the existing advisory material (if any) is adequate. If the current
advisory material is not adequate, indicate whether the existing material should be revised, or
new material provided. Also, either insert the text of the proposed advisory material here, or
summarize the information it will contain, and indicate what form it will be in (e.g., Advisory
Circular, policy, Order, etc.)]

As explained in item #5, the Working Group recommends that the sections of AC 120-

29A dealing with specific go-around obstacle clearance procedures be removed at
the earliest convenient time and placed in AC 120-XXX. This would serve to consolidate
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all obstacle-related issues (takeoff and landing) into a single document that is more
commonly used by the operators’ performance experts.

14 - How does the proposed standard conpare to the current | CAO standard?
[ ndi cate whet her the proposed standard conplies with or does not conply with
t he applicable | CAO standards (if any)]

The rel evant | CAO standards for the “Airwort hiness of Aircraft” (Annex 8) and
“Operation of Aircraft” (Annex 6) do not contain standards for obstacle

cl earance during a go-around. The JAR is based on gui dance material provided
in the I CAO “Procedures for Air Navigation Services — Aircraft Qperations”
(PANS-OPS), and the | CAO Ai rwort hi ness Techni cal Manual Docunent 9051- AN 896.

15. — Does the proposed standard affect other HWMG s? [Indicate whether the
proposed standard should be reviewed by other harnonization working groups and

why. ]
No.

16 - What is the cost inpact of conplying with the proposed standard? [Please
provide infornmation that will assist in estinmating the change in cost (either
positive or negative) of the proposed rule. For exanple, if new tests or
designs are required, what is known with respect to the testing or engineering
costs? |If new equipnent is required, what can be reported relative to
purchase, installation, and naintenance costs? |n contrast, if the proposed
rule relieves industry of testing or other costs, please provide any known
estimate of costs.]

N A

17. - If advisory or interpretive material is to be submitted, document the advisory or
interpretive guidelines. If disagreement exists, document the disagreement.

N/A

18. — Does the HWG wish to answer any supplementary questions specific to this
project? [If the HWG can think of customized questions or concerns relevant to this project,
please present the questions and the HWG answers and comments here.]

The Working Group has identified a related issue pertaining to the FAR/JAR Part 25
airworthiness requirements and makes the following recommendation:

The di scussions within the Woirking Group with respect to go-around rel ated
i ssues have highlighted a nunber of related issues with respect to conpliance
with JAR/ FAR 25.121(d) which are di scussed bel ow.

1) Approach dinb Lint Wight Assunptions in Relation to Recomrended
Pr ocedures.

JAR/ FAR 25.101(g) states : “Procedures for the execution of bal ked | andi ngs
and m ssed approaches associated with the conditions prescribed in JAR FAR
25.119 and JAR/ FAR 25.121(d) mnust be established.” Consequently the speeds and
flap configuration assunmed in the scheduling of Ilanding WAT [imts to conmply
with the mnimumclinb gradient requirenents of JAR FAR 25.121(d) need to
reflect those arising fromthe recomended procedures. Certification

experi ence has shown that conpliance with this regul ati on has not been

consi stently achieved. In order to enhance approach clinb limt weights,
particularly for turbo-jet designs, higher speeds and | esser flap angl es have
been assumed in conparison with those pronulgated in the recommended
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procedures section of the flight manual. This has resulted in a disconnect
bet ween procedures and conpliance assunptions associated with 25.121(d). (See
PHWG Paper 10-5).

JAR/ FAR 25.121(d) permits the use of a clinb speed established in connection
with normal |anding procedures, but not nore than 1.5 Vg This can lead to

accel erations of nore than 30 knots between the initiation of go-around and
achieving the clinb speed assunmed when showi ng conpliance with JAR/ FAR
25.121(d). In the engine-out case at a WAT condition this will result in a
protracted exposure to flight at very low altitude covering appreciable

di stances until the point at which the mininumclinb gradient in JAR FAR
25.121(d) is achieved. (See Attachment 1).

2) Acceptability O Procedures.

JAR / FAR 25.101(h) states : "The procedures established under sub-paragraphs

(f) and (g) of this paragraph mnust-

(1) Be able to be consistently executed in service by crews of average skill

(2) Use nethods or devices that are safe and reliable, and

(3) Include allowance for any tine delays in the execution of the procedures,
that may reasonably be expected in service.”

In the absence of additional guidance consistent and adequate conpliance with

this requirenment is questioned in the context of denmonstrating a go-around

which incurs a protracted |ow altitude accel erati on as described in paragraph

1

3) JAR- AWD 243.

This JAR regul ation requires a go-around clinmb gradient of at |least 2.5%
associated with

operations involving decision heights below 200 ft and there is no FAR
equi val ent rule.

Test work by CAA during validation of various US aircraft identified a problem
that for a

go-around on a twi n-engine airplane with an engine failure at decision height,
and with

t he remaining engi ne being accelerated fromflight idle, could cause a | oss of
hei ght

greater than that available, resulting in ground inpact. This was considered
to be due to

the need to accelerate to a speed considerably in excess of the approach
speed,

as permtted by 25.121(d), but with this speed not necessarily being stated in

t he procedures. The above could nean either the aircraft could hit the ground

or that there was a protracted |l ow altitude acceleration to achieve the

schedul ed gradient, neither result being satisfactory. Consequently CAA

i ntroduced a new approach clinb Iinmt weight of 2.5%gradient, irrespective of

t he nunber of engines, 2.5% being the PANS-OPS obstacle identification val ue.

The above position has been essentially read across to JAR-AW and JAR- OPS 1

4) Recommendat i ons.

It is recormended that additional guidance is developed for incorporation in
the AC 25-7A, “Flight Test Guide for Certification of Transport Category

Ai rpl anes,” which would be intended to enphasize the need to ensure that the
speeds and flap configuration assumed in the scheduling of approach clinb
weight limts to conply with the mininumclinb gradient requirenents of

JAR/ FAR 25.121(d) need to reflect those arising fromthe reconmended go-around
procedures. It is also recommended that the speed range permitted to show
conpliance with FAR/ JAR 25.121(d) is revised to avoid protracted exposure to
flight at very low altitude covering appreciable distances until the point at
which the minimumclinb gradient in JAR/ FAR 25.121(d) is achieved. In addition
JAA shoul d consider deletion of JAR-AW 243 in parallel with strengthening the
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conpl i ance met hodol ogy relating to JAR/ FAR 25.121(d).

19. - Does the HWG want to review the draft NPRM prior to publication in the Federal
Register?

Yes.
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Normal Landing and Go-Around

Flap Configuration and Airspeed

( Model Landing Flap G/A Flap G/A Airspeed Flap AFM AFM Flap
: Retraction Approach Airspeed Retraction
Time-sec Climb Flap Time-sec
777-200/300 30 20 Vref30 + 5 21 20 1.4 Vsig
25 20 Vref25 + 5 14 20 1.4 Vsig
767-200/300 30 20 Vref30 + 5 9/10 5 1.4 Vslg 12/13
25 20 Vref25+ 5 12/13 5 1.4Vslg 16/14
757-200 30 20 Vief30 + 5 9 20 1.5Vs
25 20 Vref25 + 5 5 s 1.5 Vs 8
757-300 30 20 Vref30 + 5 9 20 1.4 Vsig
25 20 Vref25 +35 5 20 1.4 Vslg
747-400 30 20 Vref30 + 5 6 20 14 Vslg
25 20 Veef25+5 3 20 1.4 Vslg
747-200 30 20 Vref 30+ 10 6 20 1.5Vs
| 25 20 Vref30+ 15 3 20 1.5 Vs
737-6/7/8 40 15 Vref40 12 15 1.4 Vsig
30 15 Vref30 8 15 1.4 Vslg
i5 15 Vrefl5 +5 0 1. 1.4 Vslg 18
737-3/4/5 40 15 Vrefd0 9 15 1.4 vslg
30 15 Vref30 S 10 1.4 Vslg 11
15 15 Vref5 +5 0 1 1.4 Vslg 2
737-200Adv 40 15 Vref40 6 10 15Vs 8
30 15 Vref30 3 10 1.5 Vs 5
15 15 Vief15 +5 0 2 1.5Vs 12
727-200 40 25 Vref40 6 23 1.5Vs
30 25 Vref40 + 4 2 15 1.5 Vs 5
Paul Schmid
GAfalp.doc

§-20- )
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CHECK ENGINE OUT APPROACH
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BOLEING

777-300 One Engine lInoperative Go-Around Capability
Pratt & Whitney PW4080 Engines
Sea Level Pressure Aftitude

+ 524,000 LB Landing Welght (MLW) v 3* Approach Giideslape

v Sea Leval Pressure Altitude : + 100 Ft Decision Height

¢ 1SA+31.4% G Alrport Temperaturs v Engine Failure at 100 Feet
v V,araot5 Approach Speed {158 KEAS) v Landing Flap Detent 30

v Forward Limit CG {8.5% MAC) + Go-Around Flap Detent 20

CGEAR MR |

-5 0 5 10 16 20 25 30 35 40 45 50 55 60 65
TIME FROM GO-AROUND DEG!SION - SEC
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2 to PERF HWG Report 11

181



Altitude Loss { Feet ) — Automatic Go-around

Flight Test Demonstrated

G/A Initiation | 737-6/7/800 747-400 757-2/300 767-2/300 T77-2/300
Feet
100 to 70 26 40
100 to 50 39 27
100 to 40 40
60 21 35
50 20 30
40 18 24 29 22
30 . 11 19 28 23 20
20 3 12 18 15 10
10 2.5 6 9 9 5
5 5 5

Reference: Airplane Flight Manual

GAAliiLoss.doc
01/20/00
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(LIX.)Report from the Airplane Performance Harmonization Working
Group

| ssue: M scell aneous Amendnents to the Landing Limtations

(LX.) Rule Section: FAR 121.195, 121.197, 135.385, 135.387, JAR-OPS
1.510, 1.515, 1.520

1 - What is underlying safety issue to be addressed by the FAR/ JAR? [Explain
the underlying safety rationale for the requirement. Wy should the

requi renent exist? Wiat pronpted this rul emaking activity (e.g., new

technol ogy, service history, etc.)?]

The landing linmtations ensure that the airplane is taken off at a weight that
woul d all ow either a safe |anding or a safe go-around at both the destination
and alternate airports. The landing limtations take into account the
conditions at the destination and alternate airports, and rust all ow for

di fferences between the conditions existing or forecast at the tinme of takeoff
and the conditions at the tinme of |anding.

2 - Wat are the current FAR and JAR standards relative to this subject?
[ Reproduce the FAR and JAR rul es text as indicated bel ow ]

Current FAR text:

A. Part 121

§ 121.195 Airplanes: Turbine engine powered: Landing limtations: Destination
airports.

(a)No person operating a turbine engine powered airplane nay take of f that
airplane at such a weight that (allowi ng for normal consunption of fuel and
oil in flight to the destination or alternate airport) the weight of the
airplane on arrival would exceed the |anding weight set forth in the Airplane
Fl i ght Manual for the elevation of the destination or alternate airport and
t he anmbi ent tenperature anticipated at the tine of Ianding.

(b)Except as provided in paragraph (c), (d), or (e) of this section, no
person operating a turbine engine powered airplane may take off that airplane
unless its weight on arrival, allowing for normal consunption of fuel and oi
in flight (in accordance with the [ anding distance set forth in the Airplane
Fl i ght Manual for the elevation of the destination airport and the wind
conditions anticipated there at the tine of landing), would allow a full stop
| anding at the intended destination airport within 60 percent of the effective
| ength of each runway described bel ow froma point 50 feet above the
i ntersection of the obstruction clearance plane and the runway. For the
pur pose of determ ning the all owabl e | anding weight at the destination airport
the follow ng is assuned:

(1) The airplane is |landed on the nobst favorable runway and in the nost
favorable direction, in still air.

(2) The airplane is |landed on the nobst suitable runway considering the
probabl e wind velocity and direction and the ground handling characteristics
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of the airplane, and considering other conditions such as |anding aids and
terrain.

(c) A turbopropeller powered airplane that woul d be prohibited from being
taken off because it could not nmeet the requirenents of paragraph (b)(2) of
this section, nay be taken off if an alternate airport is specified that neets
all the requirenents of this section except that the airplane can acconplish a
full stop landing within 70 percent of the effective length of the runway.

(d) Unl ess, based on a show ng of actual operating |anding techniques on
wet runways, a shorter |anding distance (but never |less than that required by
par agraph (b) of this section) has been approved for a specific type and nodel
airplane and included in the Airplane Flight Manual, no person nmay takeoff a
turboj et powered airplane when the appropriate weather reports and forecasts,
or a conbination thereof, indicate that the runways at the destination airport
may be wet or slippery at the estimated time of arrival unless the effective
runway | ength at the destination airport is at |east 115 percent of the runway
| ength required under paragraph (b) of this section

(e) A turbojet powered airplane that would be prohibited from bei ng taken
of f because it could not neet the requirenents of paragraph (b)(2) of this
section may be taken off if an alternate airport is specified that neets al
t he requirenents of paragraph (b) of this section

§ 121.197 Airplanes: Turbine engine powered: Landing limtations: Aternate
airports.

No person nmay list an airport as an alternate airport in a dispatch or flight
rel ease for a turbine engi ne powered airplane unless (based on the assunptions
in 8 121.195 (b)) that airplane at the weight anticipated at the tine of
arrival can be brought to a full stop landing within 70 percent of the
effective length of the runway for turbopropeller powered airplanes and 60
percent of the effective length of the runway for turbojet powered airpl anes,
froma point 50 feet above the intersection of the obstruction clearance plane
and the runway. In the case of an alternate airport for departure, as
provided in § 121.617, allowance may be nmade for fuel jettisoning in addition
to normal consunption of fuel and oil when deternining the weight anticipated
at the time of arrival.

B. Part 135

8§ 135.385 Airplanes: Large transport category airplanes: Turbine engine
powered: Landing limtations: Destination airports.

(a)No person operating a turbine engine powered |arge transport category
airplane may take off that airplane at such a weight that (allow ng for norma
consunption of fuel and oil in flight to the destination or alternate airport)
the weight of the airplane on arrival would exceed the |andi ng wei ght set
forth in the Airplane Flight Manual for the elevation of the destination or
alternate airport and the ambient tenperature anticipated at the tine of
I andi ng.

(b)Except as provided in paragraph (c), (d), or (e) of this section, no
person operating a turbine engine powered | arge transport category airplane
may take off that airplane unless its weight on arrival, allow ng for nornma
consunmption of fuel and oil in flight (in accordance with the | andi ng di stance
set forth in the Airplane Flight Manual for the elevation of the destination

184



Attachnment to ARAC WG Report 4

airport and the wind conditions anticipated there at the tine of |anding),
would allow a full stop landing at the intended destination airport within 60
percent of the effective length of each runway described bel ow froma point 50
feet above the intersection of the obstruction clearance plane and the runway.
For the purpose of determining the all owabl e | anding wei ght at the destination
airport the following is assuned:

(1) The airplane is |anded on the npst favorable runway and in the nost
favorable direction, in still air.

(2) The airplane is |landed on the nbst suitable runway considering the
probabl e wind velocity and direction and the ground handling characteristics
of the airplane, and considering other conditions such as |anding aids and
terrain.

(c) A turbopropeller powered airplane that woul d be prohibited from being
taken off because it could not nmeet the requirenents of paragraph (b)(2) of
this section, may be taken off if an alternate airport is specified that neets
all the requirenents of this section except that the airplane can acconplish a
full stop landing within 70 percent of the effective |length of the runway.

(d) Unless, based on a showi ng of actual operating |anding techniques on
wet runways, a shorter |anding distance (but never |less than that required by
par agraph (b) of this section) has been approved for a specific type and node
airplane and included in the Airplane Flight Manual, no person may takeoff a
turboj et powered airplane when the appropriate weather reports and forecasts,
or a conbination thereof, indicate that the runways at the destination airport
may be wet or slippery at the estimated tinme of arrival unless the effective
runway | ength at the destination airport is at |east 115 percent of the runway
| ength required under paragraph (b) of this section

(e) A turbojet powered airplane that would be prohibited from bei ng taken
of f because it could not neet the requirenments of paragraph (b)(2) of this
section may be taken off if an alternate airport is specified that neets al
t he requirenents of paragraph (b) of this section

§ 135.387 Airplanes: Large transport category airplanes: Turbine engine
powered: Landing linmtations: Alternate airports.

No person nay select an airport as an alternate airport for a turbine engine
powered | arge transport category airplane unless (based on the assunptions in
§ 135.385 (b)) that airplane, at the weight anticipated at the tinme of

arrival, can be brought to a full stop landing within 70 percent of the

ef fective length of the runway for turbopropeller-powered airplanes and 60
percent of the effective length of the runway for turbojet powered airpl anes,
froma point 50 feet above the intersection of the obstruction clearance pl ane
and the runway.

Current JAR text:

JAR-OPS 1.510 Landing — Destination and Alternate Aerodromes (See AMC OPS 1.510 and 1.515)

(a) An operator shall ensure that the landing mass of the aeroplane determined in accordance with JAR-OPS
1.475(a) does not exceed the maximum landing mass specified for the altitude and the ambient temperature
expected for the estimated time of landing at the destination and alternate aerodrome.

(b) For instrunent approaches wth decision heights below 200 ft, an
operator nust verify that the approach mass of the aeroplane, taking into
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account the take-off nmmss and the fuel expected to be consuned in flight,

all ows a m ssed approach gradient of clinb, with the critical engine failed
and with the speed and configuration used for go-around of at |east 2.5% or
t he published gradient, whichever is the greater. The use of an alternative
net hod nust be approved by the Authority. (See IEM OPS 1.510(b).).

JAR-OPS 1.515 Landing — Dry Runways (See AMC OPS 1.510 and 1.515)

(a) An operator shall ensure that the |anding nmass of the aeropl ane
determ ned in accordance with JAR-OPS 1.475(a) for the estinmated tine of
| andi ng at the destination aerodronme and at any alternate aerodrone allows a
full stop landing from50 ft above the threshol d:

(1) For turbo-jet powered aeroplanes, within 60% of the Ianding
di stance avail able; or

(2) For turbo-propeller powered aeroplanes, within 70% of the |anding
di stance avail abl e.

(3) For Steep Approach procedures the Authority nay approve the use of
| andi ng di stance data factored in accordance w th subparagraphs (a)(1) and
(a)(2) above as appropriate, based on a screen height of less than 50 ft,
but not less than 35 ft. (See Appendix 1 to JAR-OPS 1.515(a)(3).).

(4) When showi ng conpliance wi th sub-paragraphs (a)(1) and (a)(2)
above, the Authority may exceptionally approve, when satisfied that there
is a need (see Appendix 1), the use of Short Landing Operations in
accordance with Appendices 1 and 2 together with any ot her supplenentary
conditions that the Authority considers necessary in order to ensure an
acceptable level of safety in the particular case.

(b)When showi ng conpliance with subparagraph (a) above, an operator nust
take account of the follow ng:

(1) The altitude at the aerodrone.

(2) Not nore than 50% of the head-wi nd conponent or not |ess than
150% of the tailw nd conponent; and

(3) The runway slope in the direction of landing if greater than +/-
2%

(c)When showi ng conpliance with subparagraph (a) above, it nust be assuned
t hat:

(1) The aeroplane will land on the nost favourable runway, in stil
air; and
(2) The aeroplane will land on the runway nost likely to be assigned

consi dering the probable wi nd speed and direction and the ground
handl i ng characteristics of the aeropl ane, and considering ot her
conditions such as landing aids and terrain. (See |EM OPS 1.515(c).).

(d)If an operator is unable to conply with sub-paragraph (c)(1) above for
a destination aerodronme having a single runway where a | andi ng depends upon a
speci fied wi nd conponent, an aeroplane may be dispatched if 2 alternate
aerodrones are designated which permt full conpliance wth sub-paragraphs
(a), (b) and (c). Before conmmencing an approach to land at the destination
aerodrone the commander must satisfy hinmself that a | anding can be nmade in
full conpliance with JAR-OPS 1.510 and subparagraphs (a) and (b) above.

(e)lf an operator is unable to conply with sub-paragraph (c)(2) above for

t he destinati on aerodrome, the aeroplane may be di spatched if an alternate
aerodrone is designated which permits full conpliance wi th sub-paragraphs (a),
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(b) and (c).
JAR- OPS 1.520 Landi ng — Wt and Cont am nated Runways

(a) An operator shall ensure that when the appropriate weather reports or
forecasts, or a conbination thereof, indicate that the runway at the estimted
time of arrival may be wet, the | anding di stance available is at |east 115% of
the required | andi ng distance, determned in accordance with JAR-OPS 1.515.

(b) An operator shall ensure that when the appropriate weather reports or
forecasts, or conbination thereof, indicate that the runway at the estinated
time of arrival may be contam nated, the | anding distance avail able nmust be at
| east the | anding di stance deternined in accordance w th sub-paragraph (a)
above, or at least 115% of the | anding di stance determ ned in accordance wth
approved contam nated | andi ng di stance data or equival ent, accepted by the
Aut hority, whichever is greater.

(c)A landi ng distance on a wet runway shorter than that required by sub-
par agraph (a) above, but not less than that required by JAR-OPS 1.515(a), may
be used if the Aeroplane Flight Manual includes specific additiona
i nfornmati on about | anding di stances on wet runways.

(d)A landi ng di stance on a specially prepared contam nated runway shorter
than that required by sub-paragraph (b) above, but not |less than that required
by JAR-OPS 1.515(a), may be used if the Aeroplane Flight Manual includes
speci fic additional information about |anding di stances on contani nated
runways.

(e)When showi ng conpliance w th sub-paragraphs (b), (c) and (d) above, the
criteria of JAR-OPS 1.515 shall be applied accordingly, except that JAR OPS
1.515(a) (1) and (2) shall not be applied to sub-paragraph (b) above.

2a — If no FAR or JAR standard exists, what nmeans have been used to ensure
this safety issue is addressed? [Reproduce text fromissue papers, special
conditions, policy, certification action itenms, etc., that have been used
relative to this 1ssue]

N A

3 - Wat are the differences in the FAA and JAA standards or policy and what
do these differences result in? [Explain the differences in the standards or
policy, and what these differences result in relative to (as applicable)
design features/capability, safety margins, cost, stringency, etc.]

[Note: The differences in |landing distance nargins required for

t urbopropel | er engi ne airplanes between the FAR and JAR are addressed in
Worki ng Group Report 13 and will not be discussed here. Simlarly, the
differences in the manner in which go-around capability and obstacl e cl earance
are addressed are discussed in Report 11, and differences pertaining to steep
approach and short |anding i ssues are discussed in Reports 14 and 15,
respectively. Wbrking group recomendati ons associ ated with contani nat ed
runway landing limtations and the capability to use a wet runway | anding

di stance shorter than 115 percent of the dry runway | anding di stance, as

al l owed by 88 121.195(d), 135.385(d), and JAR-OPS 1.520(c), are located in
Report 16.]

In FAR Parts 121 and 135, the linmtations associated with | andi ng di stance
reference the effective length of the runway froma point 50 feet above the

i ntersection of the obstruction clearance plane and the runway. The termns
“effective length of the runway” and “obstruction clearance plane” are defined
in 88 121.171 and 135.361. The JAR-OPS | anding distance limtations are
relative to the [ anding distance available froma height of 50 feet above the
threshold, with JAR-OPS 1.480(a)(5) providing a definition for the term
“l'andi ng di stance available.” Despite these wording differences, the intent
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of the two standards is the sane, and the wording differences have not
resulted in any known differences in application

JAR-OPS 1.515(b)(3) has an additional requirenent, not included in the FAR to
consider runway slope in the direction of landing if it is greater than 2%
uphi Il or downhill.

The JAR standards reference the altitude at the aerodrome where this is
necessary for deternmning the associated landing limtation, while the
corresponding FAR s reference the elevation of the airport. This difference
woul d not usually result in large differences in the resulting | anding
[imtations, but could be inportant when the pressure altitude of the airport
differs significantly fromits elevation. The JAR standard allows the
pressure altitude to be used, whereas the FAR does not.

In JAR-OPS, the landing limtations applicable to wet and slippery runways
apply to both destination and alternate airports. In Parts 121 and 135, these
[imtations apply only to the destination airport. The JAR standard is nore
stringent and provides a higher |evel of safety for |andings on wet and
slippery runways at alternate airports. It may result in fewer alternate
airports being available for a given flight, but it is not likely to result in
a significant cost inpact. Operators are not likely to reduce payload as a
result of this difference unless there are few suitable alternate airports
avai l able for a particular flight.

JAR- OPS 1.515(d) allows an airplane to be dispatched that would be unable to
show compliance with the | anding di stance requirenments for the nost favorable
runway in still air if the destination airport has only one runway where a
speci fied wi nd conponent nust exist to allow a landing to be nade. |In such a
case, there nmust be two alternate airports for which full conpliance can be
shown with JAR-OPS 1.515(a), (b), and (c), and the pilot-in-command nust be
sati sfied, before commencing an approach to land, that a | anding can be nade
in full conpliance with JAR-OPS 1.510 and 1.515 (a) and (b). There is no
correspondi ng FAR requirenment. Because of the JAR standard only applies to a
rare and uni que set of circunstances, this difference between the FAR and JAR
standards is not expected to result in any significant harnonization concerns.
Since the FAA can al ready address such special circunstances through the
authority granted by 8§ 12.173(f), the working group agreed that there is no
need to harnoni ze this requiremnment.

4 - What, if any, are the differences in the current neans of conpliance?
[Provide a brief explanation of any differences in the current conpliance
criteria or nethodology (e.g., issue papers), including any differences in
either criteria, nethodology, or application that result in a difference in
stringency between the standards.]

Al t hough the FAR does not contain an explicit requirenent relating to
operations on runways with sl opes exceeding 2 percent, the FAA has generally
requi red operators to obtain special approvals for such operations. Advisory
Circular (AC) 25-7A (Flight Test Guide for Certification of Transport Category
Ai rpl anes) provides specific infornmation on gaining approval for operation on
runways with slopes exceeding 2% including specific testing and anal ysis
validation for the effects of higher slopes. The pertinent section of AC 25-
7A is attached at the end of this report.

5 — What is the proposed action? [Describe the new proposed requirenent, or
t he proposed change to the existing requirenent, as applicable. |Is the
proposed action to introduce a new standard, or to take some other action?
Expl ai n what action is being proposed (not the regulatory text, but the
underlying rationale) and why that direction was chosen for each proposed
action.]

The proposed action is to harnmonize the landing limtations to the maxi mum
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extent practicable, especially where the differences in the standards lead to
conpetitive disparities between FAR and JAR operators over comopn routes. A
description of each proposed change foll ows the proposed regulatory text.

For each proposed change fromthe existing standard, answer the follow ng
guesti ons:

6 - Wat shoul d the harnoni zed standard be? [Insert the proposed text of the
har noni zed standard here]

The proposed anended FAR Parts 121, 135, and JAR-OPS 1 standards are shown
bel ow.

(LXL.)FAR Part 121

§ 121.195 Airplanes: Turbine engine powered: Landing limtations: Destination
airports.

(a) No person operating a turbine engine powered airplane nay take off that
airplane at such a weight that (allowing for normal consunption of fuel and
oil in flight) the weight of the airplane on arrival would exceed the | andi ng
wei ght set forth in the Airplane Flight Manual for the pressure altitude of
the destination airport and the ambient tenperature anticipated at the time of
| andi ng. When the pressure altitude at the anticipated tine of arrival cannot
be determ ned from weat her forecasts or reports, the elevation of the airport
shal | be used.

(b) Except as provided in paragraph (d) of this section, no person operating
a turbine engi ne powered airplane may take off that airplane unless its weight
on arrival, allowng for normal consunption of fuel and oil in flight, would
allow a full stop landing in accordance with the [ anding distance set forth in
the Airplane Flight Manual at the intended destination airport within 60
percent of the |anding di stance avail abl e descri bed bel ow from a point 50 feet
above the |anding threshold. For the purpose of determining the allowable
| andi ng wei ght, the follow ng is assuned:

(1) The airplane is |landed on the nost favorable runway and in the nost
favorabl e direction, in still air; and

(2) The airplane is |anded on the runway nost likely to be used
considering the probable wind velocity and direction and the ground handl i ng
characteristics of the airplane, and considering other conditions such as
| andi ng aids and terrain.

(c)For the purposes of show ng conpliance with paragraph (b) of this
section, the follow ng conditions nmust be taken into account:

(1) The pressure altitude of the airport, or, if the pressure altitude
at the anticipated tinme of arrival cannot be determ ned from weat her forecasts
or reports, the elevation of the airport;

(2) Not nmore than 50 percent of the headw nd conponent or not |ess than
150 percent of the tailw nd conmponent; and

(3) The runway slope in the direction of landing if greater than 2
percent uphill or downhill

(d)An airplane that would be prohibited from bei ng taken off because it
could not nmeet the requirenents of paragraph (b)(2) of this section, nay be
taken off if an alternate airport is specified that neets all of the
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requi renents of this section.

(e)No person nay take off a turbine engine powered airplane when the
appropriate weat her reports and forecasts, or a conbination thereof, indicate
that the runways at the destination airport may not be dry at the estimated
time of arrival unless the |anding distance available at the destination
airport is at least 115 percent of the runway | ength required under paragraph
(b) of this section.

(H)A I andi ng distance on a wet runway with a | anding distance avail able
shorter than that required by paragraph (e) of this section, but not less than
that required by paragraph (b) of this section, nay be used if a shorter wet
runway | andi ng di stance has been approved for a specific type and node
airplane and included in the Airplane Flight Mnual

§ 121.197 Airplanes: Turbine engine powered: Landing limtations: Aternate
airports.

(LXII.)

(a)No person may list an airport as an alternate airport in a dispatch or
flight release for a turbine engine powered airplane unless the requirenents
of § 121.195 are net at the alternate airport.

(b)In the case of an alternate airport for departure, as provided in 8§
121.617, all owance nmay be nade for fuel jettisoning in addition to nornal
consunption of fuel and oil when deternining the weight anticipated at the
time of arrival.

(LXIII.)FAR Part 135

§ 135.385 Airplanes: Large transport category airplanes: Turbine engine
powered: Landing linmtations: Destination airports.

(a) No person operating a turbine engine powered |arge transport category
airplane may take off that airplane at such a weight that (allow ng for norma
consunption of fuel and oil in flight) the weight of the airplane on arrival
woul d exceed the | anding weight set forth in the Airplane Flight Mnual for
the pressure altitude of the destination airport and the anbient tenperature
anticipated at the time of |landing. When the pressure altitude at the
anticipated tinme of arrival cannot be determ ned from weat her forecasts or
reports, the elevation of the airport shall be used.

(b) Except as provided in paragraph (d) of this section, no person operating
a turbine engine powered | arge transport category airplane nmay take off that
airplane unless its weight on arrival, allowing for normal consunption of fue
and oil in flight, would allow a full stop landing in accordance with the
| andi ng di stance set forth in the Airplane Flight Manual at the intended
destination airport within 60 percent of the |anding distance avail able
descri bed below froma point 50 feet above the |landing threshold. For the
pur pose of deternining the allowable |anding weight, the followi ng is assuned:

(1) The airplane is | anded on the nost favorable runway and in the nost
favorable direction, in still air; and

(2) The airplane is | anded on the runway nost likely to be used

considering the probable wind velocity and direction and the ground handling
characteristics of the airplane, and considering other conditions such as
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| andi ng aids and terrain.

(c)For the purposes of showi ng conpliance wth paragraph (b) of this
section, the follow ng conditions rmust be taken into account:

(1) The pressure altitude of the airport, or, if the pressure altitude
at the anticipated time of arrival cannot be determ ned from weat her forecasts
or reports, the elevation of the airport;

(2) Not nore than 50 percent of the headw nd conponent or not |ess than
150 percent of the tailw nd component; and

(3) The runway slope in the direction of landing if greater than 2
percent uphill or downhill

(d)An airplane that woul d be prohibited from being taken off because it
could not nmeet the requirements of paragraph (b)(2) of this section, may be
taken off if an alternate airport is specified that neets all of the
requi renents of this section.

(e)No person may take off a turbine engine powered |arge transport category
ai rpl ane when the appropriate weat her reports and forecasts, or a conbination
thereof, indicate that the runways at the destination airport nmay not be dry
at the estimated tinme of arrival unless the | anding distance avail able at the
destination airport is at |east 115 percent of the runway |ength required
under paragraph (b) of this section

(H)A | andi ng distance on a wet runway with a | anding distance avail able
shorter than that required by paragraph (e) of this section, but not less than
that required by paragraph (b) of this section, nay be used if a shorter wet
runway | andi ng di stance has been approved for a specific type and node
airplane and included in the Airplane Flight Mnual

§ 135.387 Airplanes: Large transport category airplanes: Turbine engine
powered: Landing limtations: Alternate airports.

(LXIV.)

No person nay select an airport as an alternate airport for a turbine engine
powered | arge transport category airplane unless the requirenents of § 135.385
are met at the alternate airport.

JAR-OPS 1

JAR-OPS 1.510 Landing — Destination and Alternate Aerodromes

An operator shall ensure that the landing mass of the aeroplane determined in accordance with JAR-OPS 1.475(a)
does not exceed the maximum landing mass specified for:

(a)The pressure altitude and the ambient temperature expected for the estimated time of landing at the
destination and alternate aerodrome. When the pressure altitude at the anticipated time of arrival cannot be
determined from weather forecasts or reports, the elevation of the destination or alternate airport shall be used.

(b)For all instrument approaches, an operator must verify that the landing mass of the aeroplane, taking into

account the take-off mass and the fuel expected to be consumed in flight, allows a gradient of climb of at least 2.5%,
or the published gradient, whichever is the greater, with the critical engine failed at a speed established in
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accordance with approved procedures but not exceeding Vggr + 10 kts, and in a configuration in which the stall
speed does not exceed 110% of the stall speed in the related landing configuration used to show compliance with
JAR-OPS 1.515 and 1.520 as appropriate. The use of an alternative method must be approved by the Authority.
(See IEM OPS 1.510(b).).

JAR-OPS 1.515 Landing — Dry Runways (See AMC OPS 1.510 and 1.515)

(a) An operator shall ensure that the | anding nmass of the aeropl ane
determ ned in accordance with JAR-OPS 1.475(a) for the estimated tine of
| andi ng at the destination aerodrone and at any alternate aerodrome allows a
full stop landing from50 ft above the |anding threshold:

(1) For turbo-jet powered aeropl anes, wthin 60% of the |anding
di stance avail able; or

(2) For turbo-propeller powered aeroplanes, within 70% of the |anding
di st ance avail abl e.

(3) For Steep Approach procedures the Authority may approve the use
of landing distance data factored in accordance with subparagraphs (a)
(1) and (a)(2) above as appropriate, based on a screen height of |ess
than 50 ft, but not less than 35 ft. (See Appendix 1 to JAR-OPS
1.515(a)(3).).

(4) When showi ng conpliance with subparagraphs (a) (1) and (a)(2) above,
the Authority nay exceptionally approve, when satisfied that there is a
need (see Appendix 1), the use of Short Landing Operations in accordance
with Appendices 1 and 2 together with any other suppl enentary conditions
that the Authority considers necessary in order to ensure an acceptable
| evel of safety in the particular case.

(b) When showi ng conpliance with subparagraph (a) above, an operator nust
take account of the follow ng:

(1) The pressure altitude at the aerodrome, or, if the pressure
altitude at the anticipated tine of arrival cannot be deternined from
weat her forecasts or reports, the el evation of the aerodrone.

(2)Not nore than 50% of the head-w nd conmponent or not |ess than 150%
of the tailw nd conponent; and

(3) The runway slope in the direction of landing if greater than +/-
2%

(c)Wien showi ng conpliance with JAR-OPS 1.510 and subparagraph (a) above,
it nust be assuned that:

(1) The aeroplane will land on the nost favourable runway, in stil
air; and
(2) The aeroplane will land on the runway nost likely to be used

consi dering the probable wi nd speed and direction and the ground
handl i ng characteristics of the aeropl ane, and considering ot her
condi tions such as landing aids and terrain. (See |IEM OPS 1.515(c).).

(d)If an operator is unable to conply with subparagraph (c)(1) above for a
destinati on aerodronme having a single runway where a | andi ng depends upon a
speci fied wi nd conponent, an aeroplane may be dispatched if 2 alternate
aerodrones are designated which permt full conpliance with subparagraphs (a),
(b) and (c). Before commencing an approach to land at the destination
aerodrone the commander nust satisfy hinself that a | anding can be nmade in
full compliance with JAR-OPS 1.510 and subparagraphs (a) and (b) above.
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(e)If an operator is unable to conply wi th subparagraphs (c)(2) above for
t he destinati on aerodrome, the aeroplane nmay be dispatched if an alternate
aerodrone is designated which pernmits full conpliance with subparagraphs (a),
(b) and (c).

JAR- OPS 1.520 Landi ng — Wt and Cont am nated Runways

(a) An operator shall ensure that when the appropriate weather reports or
forecasts, or a conbination thereof, indicate that the runway at the estimated
tinme of arrival may be wet or contam nated, the |anding distance available is
at least 115% of the required | andi ng di stance, determned in accordance wth
JAR- OPS 1. 515.

(b)A landing di stance on a wet or specially prepared runway shorter than
that required by subparagraph (a) above, but not |ess than that required by
JAR-OPS 1.515(a), may be used if the Aeroplane Flight Manual includes specific
addi tional information about |anding distances on wet runways.

Summary of Proposed Changes:

[Note: See Working Group Report 13 for a discussion of the proposed changes to remove the differences
between the treatment of turbojet and turbopropeller powered airplanes for the landing distance margin
required at the alternate airport and the requirement to account for non-dry runways. Although these
proposed changes are included in the proposed regulatory text in this working paper, they are discussed in
Working Group Report 13. Similarly, working group recommendations associated with go-around
capability and obstacle clearance will be addressed in Report 11 and those associated with steep approach,
short landing issues are addressed in Reports 14 and 15, respectively. Working group recommendations
associated with contaminated runway landing limitations and the capability to use a wet runway landing
distance shorter than 115 percent of the dry runway landing distance, as allowed by §§ 121.195(d),
135.385(d), and JAR-OPS 1.520(c), are located in Report 16.]

(11)Amend §§ 121.195(b) and 135.385(b) to replace the terms “effective length of the runway’ and
“intersection of the obstruction clearance plane with the runway” with “landing distance available” and “landing
threshold,” respectively. This change would harmonize the text of the FAR and JAR relative to the terms used to
define the available landing distance and better reflect current practice. This change would not change the
stringency of the standards, is consistent with current practice, and would not have any effect on the level of safety.

The newly introduced term, “landing distance available,” would be defined in §§ 121.173(i)(2) and
135.363(1)(2) (see Working Group Report 1 for the complete text of §§ 121.173 and 135.363) as “the
length of the runway that is declared available for the ground run of an airplane landing.” It is equivalent
in intent to “effective length of the runway,” the term it would replace.

The term “landing threshold” would replace the phrase, “intersection of the obstruction clearance plane
and the runway.” Not only would this change harmonize the standards, but it would also recognize that
declared distances and the siting of thresholds for takeoff or landing (i.e., the beginning of the runway
available for takeoff or landing) are determined not by the airplane operator, but by the airport operator,
and then accepted by the regulatory authority. In addition, the siting of the landing threshold may be
dictated by reasons other than obstacle considerations, which would not be adequately addressed by the
current wording.

Airplane operators do not normally make independent assessments of the obstruction clearance plane to
determine the beginning of the effective runway length for landing (i.e., the landing distance available).
They depend on the declared distances provided on airport charts or provided in airport Notices To
Airmen (NOTAMs). Standards and recommendations relative to airport layout, including the declaration
of distances referenced in the takeoff and landing limitations and the siting of runway thresholds, are
provided in Advisory Circular (AC) 150/5300-13, “Airport Design.” The standards provided in that AC
relative to the siting of the landing threshold are based on the same criteria as the use of the obstruction
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clearance plane in the current Part 121/135 landing limitations. Therefore, the proposed change in
terminology would not affect the distances used to show compliance with the landing limitations. Also,
the definition and usage of the terms in the proposed standard are consistent with those used in AC
150/5300-13.

(2) Amend JAR OPS 1.515(a) by adding the word “landing” in front of the term “threshold.” This
amendment would clarify, in the case of different thresholds for takeoff and landing, that it is the landing threshold
that is relevant for showing compliance to this requirement.

(3) Amend §§ 121.195(a) and 135.385(a) to reference the pressure altitude of the airport instead of the
elevation of the airport. Sections 121.195(a) and 135.385(a) would be further revised to state that if the pressure
altitude cannot be determined from weather forecasts or reports, the elevation of the airport shall be used. The use
of pressure altitude, when available, instead of elevation, is consistent with changes being proposed throughout this
subpart. It reflects the practice that the determination of takeoff and landing weights are normally done on the basis
of pressure altitude, and that Airplane Flight Manual performance information is provided as a function of pressure
altitude.

(4) Amend JAR-OPS 1.510(a) to reference the pressure altitude of the aecrodrome instead of the altitude of the
aerodrome. JAR-OPS 1.510(a) would be further revised to state that if the pressure altitude cannot be determined
from weather forecasts or reports, the elevation of the airport shall be used. This change would clarify that the
pressure altitude must be used unless it is not available. This change would harmonize the proposed JAR standard
with the proposed FAR standard in this respect.

(5) Amend §§ 121.195(b) and 135.385(b) to list the conditions under which the Airplane Flight Manual
landing weight must be determined in new §§ 121.195(c) and 135.385(c), respectively. This change is editorial in
nature, simplifying the text and better aligning it with the format adopted for JAR-OPS 1. Specifically, the
references to elevation and wind conditions at the airport in the parenthetical expression in the current
§§ 121.195(b) and 135.385(b) would be moved to a new §§ 121.195(c) and 135.385(c), respectively. In addition,
the remaining words in the parenthetical expression, “in accordance with the landing distance set forth in the
Airplane Flight Manual,” would be shifted to a position further on in the same sentence (without the parentheses)
for editorial reasons.

The new §§ 121.195(c) and 135.385(¢c) would state that for the purpose of showing compliance with
paragraph (b) of the corresponding section, the following conditions must be taken into account. Sections
121.195(c)(1) and 135.385(c)(1) would list the pressure altitude of the airport, or if the pressure altitude
cannot be determined from weather forecasts or reports, the elevation of the airport. The use of pressure
altitude, when available, instead of elevation, is consistent with changes being proposed throughout this
subpart. It reflects the practice that the determination of takeoff and landing weights are normally done
on the basis of pressure altitude, and that Airplane Flight Manual performance information is provided as
a function of pressure altitude.

Sections 121.195(c)(2) and 135.385(¢c)(2) would list the wind conditions and would further require that
not more than 50 percent of the headwinds nor less than 150 percent of the tailwinds may be taken into
account. This factoring of the headwind and tailwind components is currently required for transport
category airplanes by the part 25 airworthiness requirements, but the working group proposes to make it
applicable to any airplane operated under these part 121 and 135 operating rules.

(3) Add anew §§ 121.195(¢)(3) and 135.385(¢)(3) to require landing distance accountability for runway
slopes greater than 2 percent uphill or downhill. This proposed change would harmonize the FAR standard with the
JAR standard in the treatment of slope accountability for landing distance. It would also codify existing FAA
practice with respect to special operational approvals for the use of such runways. Existing FAA policy, contained
in Advisory Circular (AC) 25-7A, “Flight Test Guide for Certification of Transport Category Airplanes,” is
provided as an attachment to this report. In addition to the policy guidance provided in that AC, it is not intended to
allow performance credit for the effects of uphill runway slopes greater than 2 percent in determining the ground
run portion of the landing distance. In some cases, takeoff operations may be restricted to the downhill direction,
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and landing operations may be restricted to the uphill direction.

(6) Amend §§ 121.197 and 135.387 to make the proposed landing limitations for destination airports equally
applicable to alternate airports. The existing § 121.197 would be replaced by § 121.197(a) to state that the
requirements of § 121.195 must be met at the alternate airport in order to list that airport as an alternate airport in
the dispatch or flight release. The provision for allowing fuel jettison to be taken into account in the case of an
alternate airport for departure in the existing § 121.197 would be retained, but moved to a new § 121.197(b).
Similar to the proposal for § 121.197, § 135.387 would be revised to state that the requirements of § 135.385 must
be met at the alternate airport before that airport can be selected as an alternate airport.

This change would introduce accountability for non-dry runways to the landing limitations applicable to
alternate airports. It would harmonize the FAR and JAR standards with respect to the limitations for
turbojet airplanes on non-dry runways. From a safety standpoint, the applicable limitations at the
alternate airport should not be less stringent than those that apply to the destination airport. At one time,
there may have been concerns that applying these limitations to the alternate airport would severely limit
the choice of alternate airports available, but this is no longer felt to be a concern that should override the
safety considerations.

7 - How does this proposed standard address the underlying safety issue
(identified under #1)? [Explain how the proposed standard ensures that the
underlying safety issue is taken care of.]

For the npbst part, the proposed standard continues to address the underlying
safety issue In the sane manner as the existing standards. |In sone areas, the
proposed changes are intended to make the standard nore consistent with
current industry practice and FAA policy, as well as to harnonize with the JAR
standard. The proposal to require accountability for non-dry runways at the
alternate airports would address this safety issue on a consistent basis with
how it is addressed at the destination airport.

8 - Relative to the current FAR does the proposed standard increase,
decrease, or nmmintain the sane | evel of safety? Explain. [Explain how each
el ement of the proposed change to the standards affects the |level of safety
relative to the current FAR It is possible that sone portions of the
proposal may reduce the | evel of safety even though the proposal as a whole
may i ncrease the |level of safety.]

The proposed standard woul d i ncrease the | evel of safety relative to the
current FAR for operations involving turbojet airplanes where the runways are
forecast to not be dry at the alternate airport and the airplane diverts to
that alternate airport.

For operations on runways with a slope greater than 2 percent, the proposed
standard woul d i ncrease the safety nargins by requiring accountability for the
ef fects of the slope.

9 - Relative to current industry practice, does the proposed standard

i ncrease, decrease, or naintain the sanme |evel of safety? Explain. [Since

i ndustry practice nay be different than what is required by the FAR (e.g.
general industry practice may be nore restrictive), explain how each el ement
of the proposed change to the standards affects the | evel of safety relative
to current industry practice. Explain whether current industry practice is in
conpliance with the proposed standard. ]

The proposed standard woul d i ncrease the | evel of safety relative to the
current FAR for operations involving turbojet airplanes where the runways are
forecast to not be dry at the alternate airport and the airplane diverts to
that alternate airport. The other proposed changes are generally in line with
current industry practice and would therefore naintain the same | evel of
safety relative to current industry practice.
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10 - What other options have been considered and why were they not sel ected?
[ Expl ai n what ot her options were considered, and why they were not sel ected
(e.g., cost/benefit, unacceptable decrease in the | evel of safety, |ack of
consensus, etc.) Include the pros and cons associated with each alternative.]

No ot her options were consi dered.

11 - Who woul d be affected by the proposed change? [ldentify the parties that
woul d be materially affected by the rul e change — airplane manufacturers,
ai rpl ane operators, etc.]

Operators of transport category airplanes could be affected by the proposed
change.

12 - To ensure harnoni zation, what current advisory material (e.g., ACJ, AMJ,

AC, policy letters) needs to be included in the rule text or preanble? [Does

any existing advisory material include substantive requirenments that shoul d be
contained in the regulation? This may occur because the regulation itself is

vague, or if the advisory material is interpreted as providing the only

accept abl e means of conpliance.]

None.

13 - Is existing FAA advisory material adequate? If not, what advisory material should be
adopted? [Indicate whether the existing advisory material (if any) is adequate. If the current
advisory material is not adequate, indicate whether the existing material should be revised, or
new material provided. Also, either insert the text of the proposed advisory material here, or
summarize the information it will contain, and indicate what form it will be in (e.g., Advisory
Circular, policy, Order, etc.)]

Yes.

14 - How does the proposed standard conpare to the current | CAO standard?
[ ndi cate whet her the proposed standard conplies with or does not conply with
t he applicable | CAO standards (if any)]

Paragraph 2.2.3 if 1CAO Annex 8 (“Airworthiness of Aircraft”) requires
perfornmance data to be determ ned and schedul ed for the |anding surface

gradi ents over the range for which the airplane is to be certificated.

Par agraph 5.2.6 of |1 CAO Annex 6 (“Operation of Aircraft”) requires taking into
account the runway gradi ent when applying the | anding di stance standards of

t hat Annex.

For runway sl opes equal to or less than 2 percent, both the FAR and the JAR
standards rely on the I anding di stance safety margins applied to the AFM

| andi ng di stances when determning the operating limtations associated with

| andi ng di stance. For runway slopes greater than 2 percent, the current JAR
standard requires slope to be accounted for directly, in addition to the

| andi ng di stance safety margi ns already required by the operating |linmtations.
The current FAR does not specifically address runway sl opes greater than 2
percent. Since the proposed standard for runway slope is the sane as the
current JAR standard, it will conmply with the | CAO standards in the sane
manner as the current JAR standard.

The |1 CAO standards do not explicitly address the issue of landing limtations
at alternate airports. Therefore, the proposed change to require non-dry
runway accountability does not affect conpliance with the | CAO standards. The
remai nder of the proposed standard continues to conpare to the | CAO standard
in the same nanner as the current standard.

15 - Does the proposed standard affect other HWEs? [Indicate whether the
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proposed standard should be revi ewed by other harnoni zati on worki ng groups and
why]

No.

16 - What is the cost inpact of conplying with the proposed standard? [Please
provide information that will assist in estimating the change in cost (either
positive or negative) of the proposed rule. For exanple, if new tests or
designs are required, what is known with respect to the testing or engineering
costs? |If new equi pnent is required, what can be reported relative to
purchase, installation, and mai ntenance costs? |In contrast, if the proposed
rule relieves industry of testing or other costs, please provide any known
estimate of costs.]

The cost inpact, if any, is expected to be negligible.

17 - If advisory or interpretive material is to be submitted, document the advisory or
interpretive guidelines. If disagreement exists, document the disagreement.

N/A

18 - Does the HWG wish to answer any supplementary questions specific to this project?
[If the HWG can think of customized questions or concerns relevant to this project, please
present the questions and the HWG answers and comments here.

No.

19 - Does the HWG want to review the draft NPRM prior to publication in the Federal
Register?

Yes.
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ATTACHMENT: AC 25-7A, Chapter 8, paragraph 230
230. RUNWAY GRADI ENTS GREATER THAN + 2 PERCENT.

a. Applicable Regulations. Sections 25.105, 25.115, 25.119, 25.121, 25.125,
25. 1533 and 25. 1587 of the Federal Aviation Regulations (FAR).

b. Explanation. The sections of Part 25 of the FAR referenced above, require
accounting for the effects of runway gradient. Typically, performance
l[imtations and information are determ ned for runway gradients up to 2
percent in the Airplane Flight Manual (AFM expansion of test data. Though
these gradient extrenes are adequate for addressing the mpjority of runways,
there are a nunber of airports frequented by transport category airplanes that
have runway sl opes greater than %2 percent. Consequently, approvals have been
granted for operations on runways wth slopes exceeding +2 percent with
specific testing and anal ysis validation for the effects of the higher sl opes.
Addi ti onal concerns, beyond runway sl ope effect on accel eration and braki ng
and proper accounting of elevations during obstacle clearance anal ysis,

i ncl ude takeoff flare fromliftoff to 35 feet, mnimmtakeoff clinb

gradi ents, mni num approach and landing clinb gradients, landing flare

di stances, and uni que operating procedures.

c. Procedures.

(1) Takeoff Flare fromLiftoff to 35 Feet. The AFM expansi on of the takeoff
data shoul d account for the effect of the runway slope on the portion of the

t akeof f distance after liftoff. At clinb performance-liniting thrust-to-

wei ght ratios, the average gradient of clinb will be on the order of 2.0 to
3.0 percent. On a downhill runway of sufficient nagnitude, the airplane could
attain a height of 35 feet above the runway and have a positive gradi ent of
climb relative to it, but its flight path may continue to descend beyond t hat
point. The transition fromliftoff to clinbing flight, in the sense of an
ascendi ng flight path, should be adequately addressed with respect to obstacle
cl earance anal ysi s data.

(2) Mninmm Takeoff dinb Gadients. At limting thrust-to-weight ratios, the
transition to free air (i.e., out of ground effect) takeoff clinb could result

in steep uphill runways rising faster than the airplane's ability to clinb.
The m ni mum second segnent takeoff clinb gradient should maintain the sane
margin, relative to the increased nmaxi mum uphill runway slope, that exists

bet ween t he mini num gradi ent specified in § 25.121 and a two percent uphill
runway.

(3) M ni mum Approach and Landing Cdinb Gradients. Balked |anding go-arounds,
at climb limted | anding weights, could also result in an uphill runway rising
faster than the airplane's ability to clinb. The m ni num approach and | andi ng
clinmb gradients should maintain the sane margins, relative to the increased
maxi mum uphi | I runway sl ope, that exist between the m ni mum gradi ents
specified in 88 25.119 and 25.121 and a two percent uphill runway.

(4) Landing Techni que and Di stance. Final approaches to steep uphill runways
will require early flare initiation, to avoid hard |landings, and |landing flare
air distances will be increased for approaches to steep downhill runways using

nor mal approach descent angles. The AFM operating procedures shoul d descri be
any special piloting technique required for |anding on steep runways. The AFM
expansi on of |anding di stances should account for the effect of runway

gradi ent, including any expected increase in flare distances, from50 feet to
t ouchdown, for steep downhill runways.

(5) Operating Procedures. Operating procedures should be provided in the AFM
for operations on runways with gradients greater than £+ 2 percent. Quidance
shoul d be provided on takeoff rotation and |l anding flare techniques.

(6) Operational Considerations. For runway sl opes greater than = 3 percent,
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the specific airport(s) should be investigated relative to runway | engths and
surrounding terrain and obstacles. Airport-specific operating limtations may
be necessary, such as: direction of takeoff and |anding, takeoff flap
restrictions, prohibition of overspeed takeoffs on downhill runways,
requirenent for the anti-skid systemto be operative and on, and restrictions
on engi ne bleed air and power extraction.

(7) Flight Test Requirenents. For approval of certification data for runway

sl opes exceeding + 3 percent, operational flight tests should be conducted to
verify the proposed procedures and performance infornmation
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Report from the Airplane Performance Harmonization Working Group
Issue: Turboprop Landing Distance Factor

Rule Section: FAR 121.195/197, FAR 135.385/387 / JAR-OPS 1.515

1 - What is underlying safety issue to be addressed by the FAR/JAR? [Explain the
underlying safety rationale for the requirement. Why should the requirement exist? What
prompted this rulemaking activity (e.g., new technology, service history, etc.)?]

The FAR and the JAR landing limitations include safety margins for landing performance
such that the landing distance determined in accordance with FAR/JAR 25.125 must be
less than the runway length available by a specified amount. The amount is specified
in terms of a percentage (less than 100%) of the full length of the available runway. That
is, the aircraft must be able to perform a landing to a complete stop in less than the full
length of the runway. This requirement provides a safety margin for variations in
performance, runway surface, pilot technique, differences between conditions existing
at the time of dispatch and the time of landing, etc. The greater the percentage
applied, the closer the landing distance required gets to the runway length available.
Therefore a larger percentage represents a smaller margin.

2 - What are the current FAR and JAR standards relative to this subject? [Reproduce the
FAR and JAR rules text as indicated below.]

Current FAR text:

A. Part 121

FAR 121. 195 Airpl anes: Turbine engi ne powered: Landing
limtations: Destination airports.

(c) No person operating a turbine engine powered airplane may take
of f that airplane at such a weight that (allow ng for nornmnal
consunption of fuel and oil in flight to the destination or
alternate airport) the weight of the airplane on arrival would
exceed the | anding weight set forth in the Airplane Flight
Manual for the elevation of the destination or alternate
airport and the anbient tenperature anticipated at the tinme of
| andi ng.

(d) Except as provided in paragraph (c), (d), or (e) of this
section, no person operating a turbine engine powered airplane
may take off that airplane unless its weight on arrival,
allowi ng for normal consunption of fuel and oil in flight (in
accordance with the | anding distance set forth in the A rplane
FIl ight Manual for the elevation of the destination airport and
the wind conditions anticipated there at the tinme of |anding),
would allow a full stop landing at the intended destination
airport within 60 percent of the effective length of each
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runway described bel ow froma point 50 feet above the
intersection of the obstruction clearance plane and the
runway. For the purpose of determ ning the allowable |anding
wei ght at the destination airport the following is assuned:

(1) The airplane is |anded on the nost favorable runway and in
the nost favorable direction, in still air.

(2) The airplane is |landed on the nost suitable runway
considering the probable wind velocity and direction and the
ground handling characteristics of the airplane, and considering
ot her conditions such as |anding aids and terrain.

(c) A turbopropeller powered airplane that woul d be prohibited
from being taken off because it could not neet the requirenments
of paragraph (b)(2) of this section, may be taken off if an
alternate airport is specified that neets all the requirenents of
this section except that the airplane can acconplish a full stop
landing within 70 percent of the effective length of the runway.

(d) Unless, based on a show ng of actual operating |anding
techni ques on wet runways, a shorter |anding distance (but never
| ess than that required by paragraph (b) of this section) has
been approved for a specific type and nodel airplane and included
in the Airplane Flight Manual, no person may takeoff a turbojet
power ed airplane when the appropriate weather reports and
forecasts, or a conbination thereof, indicate that the runways at
the destination airport may be wet or slippery at the estinmated
time of arrival unless the effective runway |length at the
destination airport is at |east 115 percent of the runway |ength
requi red under paragraph (b) of this section.

(e) A turbojet powered airplane that woul d be prohibited from
bei ng taken off because it could not neet the requirenments of
par agraph (b)(2) of this section nmay be taken off if an alternate
airport is specified that neets all the requirenments of paragraph
(b) of this section.

FAR 121. 197 Airpl anes: Turbine engi ne powered: Landing
limtations: Alternate airports.

No person may list an airport as an alternate airport in a

di spatch or flight release for a turbine engine powered airplane
unl ess (based on the assunptions in 8 121.195 (b)) that airplane
at the weight anticipated at the tinme of arrival can be brought
to a full stop landing within 70 percent of the effective |length
of the runway for turbopropeller powered airplanes and 60 percent
of the effective length of the runway for turbojet powered
airplanes, froma point 50 feet above the intersection of the
obstruction cl earance plane and the runway. |In the case of an
alternate airport for departure, as provided in 8§ 121.617,

al | onance may be made for fuel jettisoning in addition to norma
consunption of fuel and oil when determ ning the weight
anticipated at the tinme of arrival.
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B. Part 135

FAR 135. 385 Airplanes: Large transport category airplanes:
Tur bi ne engi ne powered: Landing |limtations: Destination
ai rports.

(c) No person operating a turbine engine powered | arge transport
category airplane may take off that airplane at such a wei ght
that (allowing for normal consunption of fuel and oil in
flight to the destination or alternate airport) the weight of
the airplane on arrival would exceed the | andi ng wei ght set
forth in the Airplane Flight Manual for the elevation of the
destination or alternate airport and the anmbient tenperature
anticipated at the tinme of | anding.

(d) Except as provided in paragraph (c), (d), or (e) of this
section, no person operating a turbine engine powered | arge
transport category airplane may take off that airplane unless
its weight on arrival, allowi ng for normal consunption of fuel
and oil in flight (in accordance with the | anding distance set
forth in the Airplane Flight Manual for the elevation of the
destination airport and the wind conditions anticipated there
at the time of landing), would allow a full stop |anding at
the intended destination airport within 60 percent of the
effective length of each runway described bel ow froma point
50 feet above the intersection of the obstruction clearance
pl ane and the runway. For the purpose of determ ning the
al l owabl e | anding wei ght at the destination airport the
follow ng is assuned:

(1) The airplane is |landed on the nost favorable runway and in
the nost favorable direction, in still air.

(2) The airplane is |anded on the nost suitable runway
considering the probable wind velocity and direction and the
ground handling characteristics of the airplane, and considering
ot her conditions such as |anding aids and terrain.

(c) A turbopropeller powered airplane that would be prohibited
from bei ng taken off because it could not neet the requirenents
of paragraph (b)(2) of this section, nmay be taken off if an
alternate airport is specified that neets all the requirenents of
this section except that the airplane can acconplish a full stop
landing within 70 percent of the effective length of the runway.

(d) Unless, based on a show ng of actual operating |anding
techni ques on wet runways, a shorter |anding distance (but never
| ess than that required by paragraph (b) of this section) has
been approved for a specific type and nodel airplane and incl uded
in the Airplane Flight Manual, no person may takeoff a turbojet
power ed airplane when the appropriate weather reports and
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forecasts, or a conbination thereof, indicate that the runways at
the destination airport may be wet or slippery at the estinated
time of arrival unless the effective runway |length at the
destination airport is at |east 115 percent of the runway |ength
requi red under paragraph (b) of this section.

(e) A turbojet powered airplane that woul d be prohibited from
bei ng taken off because it could not neet the requirenments of
paragraph (b)(2) of this section may be taken off if an alternate
airport is specified that neets all the requirenents of paragraph
(b) of this section.

FAR 135. 387 Airplanes: Large transport category airpl anes:
Tur bi ne engi ne powered: Landing l[imtations: Alternate airports.

No person may select an airport as an alternate airport for a
turbi ne engine powered |arge transport category airplane unless
(based on the assunptions in 8 135.385 (b)) that airplane, at the
wei ght anticipated at the tine of arrival, can be brought to a
full stop landing within 70 percent of the effective | engt h of
the runway for turbopropeller-powered airplanes and 60 percent of
the effective length of the runway for turbojet powered

ai rplanes, froma point 50 feet above the intersection of the
obstruction clearance plane and the runway.

Current JAR text:

JAR-OPS 1.515 Landing — Dry Runways (See AMC OPS 1.510 and
1. 515)

(b) An operator shall ensure that the | anding mass of the
aeropl ane determ ned in accordance with JAR-OPS 1.475(a) for
the estimated time of |landing at the destination aerodrone
and at any alternate aerodrone allows a full stop |anding
from50 ft above the threshol d:

(5) For turbo-jet powered aeroplanes, within 60% of the
| andi ng di stance avail able; or

(6) For turbo-propeller powered aeroplanes, wthin 70% of
t he | andi ng di stance avail abl e.

(7) For Steep Approach procedures the Authority nmay approve
the use of l|anding distance data factored in accordance
wi th subparagraphs (a)(1) and (a)(2) above as
appropriate, based on a screen height of |less than 50
ft, but not less than 35 ft. (See Appendix 1 to JAR-OPS
1.515(a)(3).).

(8) Wen showi ng conpliance with sub-paragraphs (a)(1) and
(a)(2) above, the Authority may exceptionally approve,
when satisfied that there is a need (see Appendix 1),
t he use of Short Landing Operations in accordance wth
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(c)

Appendices 1 and 2 together with any ot her

suppl ementary conditions that the Authority considers
necessary in order to ensure an acceptable |evel of
safety in the particul ar case.

When showi ng conpliance with subparagraph (a) above, an
operator nust take account of the follow ng:

(4) The altitude at the aerodrone.

(5) Not nore than 50% of the head-w nd conponent or not |ess

t han 150% of the tailw nd conponent; and

(6) The runway slope in the direction of landing if greater

than +/-2%

(d) When showi ng conpliance with subparagraph (a) above, it nust

be assuned that:

(3) The aeroplane will land on the nost favourable runway, in
still air; and
(4) The aeroplane will land on the runway nost likely to be

assigned considering the probable wi nd speed and direction
and the ground handling characteristics of the aeropl ane,
and consi dering other conditions such as | anding aids and
terrain. (See | EM OPS 1.515(c).).

(f) If an operator is unable to conply wi th sub-paragraph (c)(1)

(9)

above for a destination aerodronme having a single runway
where a | andi ng depends upon a specified wi nd conponent, an
aeropl ane may be dispatched if 2 alternate aerodrones are
desi gnated which permt full conpliance with sub-paragraphs
(a), (b) and (c). Before commencing an approach to |and at
t he destination aerodronme the commander nust satisfy hinself
that a |l anding can be made in full conpliance with JAR- OPS
1.510 and subparagraphs (a) and (b) above.

If an operator is unable to conply w th sub-paragraph (c)(2)
above for the destination aerodrone, the aeroplane may be

di spatched if an alternate aerodrone is designated which
permts full conpliance with sub-paragraphs (a), (b) and (c).

2a - If no FAR or JAR standard exists, what means have been used to ensure this safety
issue is addressed? [Reproduce text from issue papers, special conditions, policy, certification
action items, etc., that have been used relative to this issue]

N/A

3 - What are the differences in the FAA and JAA standards or policy and what do these
differences result in? [Explain the differences in the standards or policy, and what these
differences result in relative to (as applicable) design features/capability, safety margins, cost,
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stringency, etc.]

The FAR requires both turbojet and turbopropeller airplanes to be able to perform a full
stop landing at the destination airport within 60 percent of the available landing
distance. For alternate airports, turbopropeller airplanes need only be capable of
coming to a full stop landing within 70 percent of the available landing distance. The
JAR requirement for both destination and alternate airports is that turbojet airplanes
must be able to perform a full stop landing at within 60 percent of the available landing
distance, but turbopropeller airplanes are only required to come to a full stop landing
within 70 percent of the available landing distance.

4 - What, if any, are the differences in the current means of compliance? [Provide a brief
explanation of any differences in the current compliance criteria or methodology (e.g., issue
papers), including any differences in either criteria, methodology, or application that result in a
difference in stringency between the standards.]

N/A — The Working Group is recommending changes to the FAR only, therefore
differences in means of compliance are not pertinent.

5 - What is the proposed action? [Describe the new proposed requirement, or the proposed
change to the existing requirement, as applicable. Is the proposed action to introduce a new
standard, or to take some other action? Explain what action is being proposed (not the
regulatory text, but the underlying rationale) and why that direction was chosen for each
proposed action.]

The proposed action applies to the FAR only. Harmonization of the FAR and JAR is not
considered practical at this time. The operational arena in Europe has significant
differences from that of North America. These differences include fleet mix, typical
distances to alternates, typical airport configuration, typical stage profiles, and
meteorological factors, all of which affect the safety impact of the proposed action.
As a result, the magnitude of safety improvements that can realistically be expected is
less for Europe than North America. That notwithstanding, the Working Group proposes
to modify the FAR to provide identical requirements for all turbine-peweredturbine-
powered aircraft (either turbojet or turbopropeller). The performance characteristics
and design characteristics of modern air carrier aircraft are such that large
turbopropeller types operate with similar performance characteristics to smaller turbojet
types, so the distinction based on powerplant is no longer valid.

For each proposed change fromthe existing standard, answer the
fol |l ow ng questi ons:

6 - What should the harmonized standard be? [Insert the proposed text of the harmonized
standard here]

Overall, the issue was not considered for harmonization because the existing
disharmony creates no economic imbalance between US and European operators.
NOTE: The proposed FAR standard shown below reflects changes concerning issues
other than the subject of this report. The proposed FAR standard follows. Specific
changes are summarized and explained following each section:
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FAR 121.195 Airplanes: Turbine Engine Powered: Landing Limitations: Destination Airports

(b) Except as provided in paragraph (d) of this section, no
person operating a turbine engi ne powered airplane may take
off that airplane unless its weight on arrival, allow ng for
normal consunption of fuel and oil in flight, would allow a
full stop landing in accordance with the | anding di stance set
forth in the Airplane Flight Manual at the intended
destination airport within 60 percent of the |anding distance
avai |l abl e descri bed bel ow froma point 50 feet above the
| andi ng threshol d. For the purpose of determ ning the
al l owabl e | andi ng wei ght, the follow ng is assuned:

(1) The airplane is | anded on the nost favorable runway and in
the nost favorable direction, in still air; and

(2) The airplane is landed on the runway nost likely to be used
considering the probable wind velocity and direction and the
ground handling characteristics of the airplane, and
consi dering other conditions such as |anding aids and
terrain.

SUMVARY OF CHANGES:

Rel ative to the existing FAR the term“landing threshold” would
replace “the intersection of the obstruction clearance plane and
the runway” and the phrase “runway nost likely to be used” would
replace “nost suitable runway”. These proposed changes are

di scussed in Worrking G oup Report 12. 1In addition, the
references to paragraphs that make exceptions to the above rule
are changed. The current FAR text refers to exceptions in
subpar agraphs (c), (d), and (e). In the proposed FAR text, the
exceptions are changed as noted bel ow

s—added.

(d) An airplane that would be prohibited frombeing taken off
because it could not neet the requirenments of paragraph (b)(2)
of this section may be taken off if an alternate airport is
specified that neets all the requirenents of paragraph (b) of
this section.

(e)No person nmay take off a turbine engi ne powered airplane when
the appropriate weat her reports and forecasts, or a
conbi nation thereof, indicate that the runways at the
destination airport may not be dry at the estinmated tine of
arrival unless the |anding distance avail able at the
destination airport is at |east 115 percent of the runway
| ength required under paragraph (b) of this section.

(f)A landing di stance on a wet runway with a | anding di stance
avai |l abl e shorter than that required by paragraph (e) of this
section, but not less than that required by paragraph (b) of
this section, nmay be used if a shorter wet runway | andi ng
di stance has been approved for a specific type and nodel
airplane and included in the Airplane Flight Mnual.
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SUMMARY OF CHANGES:

Rel ative to the FAR the proposed wording in new subparagraphs
(d), (e) and (f) collectively replace existing (c), (d) and (e)
elimnates distinctions between turbojet and turbopropeller
aircraft with respect to allowing alleviation fromthe

requi renents of b(2). and also with respect to wet runway
accountability. The proposed wet runway accountability al so |
har noni zes the FAR with the JAR The JAR retains differences in
the requirenments for turbopropeller aircraft conpared to
turbojets. It is not considered feasible to harnonize this
provision for the reasons outlined in item5 above.

FAR 121. 197 Airplanes: Turbine Engi ne Powered: Landing
Limtations: Alternate Airports
(b)No person may list an airport as an alternate airport in a
di spatch or flight release for a turbine engine powered
ai rpl ane unl ess (based on the assunptions in section
121. 195(b) and the conditions in 8 121.195(c)) that airplane
at the weight anticipated at the tinme of arrival can be
brought to a full stop within 60 percent of the |anding
di stance avail able, froma point 50 feet above the | anding
t hr eshol d.

a) SUMMARY OF CHANGES

The proposed wording reflects elimnation of the distinction
(with respect to alternate airport |anding distance requirenents)
bet ween turbopropeller and turbojet aircraft as noted above for
destination airports. 1In addition, use of the |landing threshold
(vice the intersection of the runway and obstacl e cl earance

pl ane) is introduced as noted for destination airports.

(c)No person may list as an alternate airport in a dispatch or
flight release for a turbine powered airplane when the
appropriate weather reports and forecasts, or a conbination
thereof, indicate that the runways at the alternate airport
may not be dry at the estimated tine of arrival unless the
| andi ng di stance available at the alternate airport is at
| east 115 percent of the | anding distance required under
par agraph (b) of this section.

b) SUMMARY OF CHANGES

Thi s new proposed paragraph harnonizes the FAR with the JAR by
requiring wet runway accountability at alternate airports for al
turbi ne powered aircraft. The existing FAR has this provision
only for turbojets at the destination airport.

(d)An alternate airport with a | andi ng di stance avail abl e
shorter than that required by paragraph (c) of this section,
but not less than that required by paragraph (b) of this
section, may be listed in a dispatch or flight release if a
shorter wet runway | andi ng di stance has been approved for a
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specific type and nodel airplane and included in the Airplane
Fl i ght Manual .

c) SUMMARY OF CHANGES

The proposed wordi ng harnoni zes the FAR wwth the JAR and al | ows
use of an approved AFM | andi ng di stance shorter than that
specified by the basic requirenent for alternates in the sane
manner as it is currently allowed for destination airports.

(e)In the case of an alternate airport for departure, as
provided in section 121.617, allowance may be nade for fuel
jettisoning in addition to normal consunption of fuel and oil
when determ ning the weight anticipated at the tinme of
arrival .

d) SUMMARY OF CHANGES

This requirenent is the sane as the existing FAR, and is restated
in a separate subparagraph for clarity.

7 - How does this proposed standard address the underlying safety issue (identified
under #1)? [Explain how the proposed standard ensures that the underlying safety issue is
taken care of.]

The proposed standard provides equal safety margins for all turbine powered aircraft,
either turbopropeller or turbojet.

8 - Relative to the current FAR, does the proposed standard increase, decrease, or
maintain the same level of safety? Explain. [Explain how each element of the proposed
change to the standards affects the level of safety relative to the current FAR. Itis possible that
some portions of the proposal may reduce the level of safety even though the proposal as a
whole may increase the level of safety.]

Because increased required runway lengths and wet runway accountability are
required by the proposed standard but not the current standard, safety margins are
improved for some aircraft and held the same for others. Therefore, the overall level of
safety is increased. In addition, the level of safety is made the same for all turbine
engine powered aircraft. The following factors were considered in making this
determination:

(a)Speed - Approach speed for aircraft such as the L-188, CV-580, and DHC-8-
300/400 may actually be faster than comparable turbojets, such as the BAe-146.

(b)Speed Control - While it may be true that speed control is more precise with a
turboprop aircraft, it depends on the propeller rpm being used on final
approach. Some airlines, as standard operating procedure, require 900 rpm on
final, which decreases thrust response to throttle input. To mix well with large
turbojet aircraft, additional speed carried on final, which may create 700-1000’
of float.
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(c)Eye Height — The eye height of the CV580, HS 748, and DHC-7 are close to the eye
height of some smaller jets, like the DC-9 and B-737. Also, some of the smaller
jets, like the CRJ and EMB-145, have eye heights similar to the Saab 340 and
other smaller turboprops.

(d)Reverse Thrust — Some turboprops use “disking” in their landing distance
calculations, so selection of prop settings different from this could increase the
landing distance. Interlocks that prevent selection of below flight idle rpom have
been installed as safety measure on some aircraft. And some turboprops have
only a “ground fine” position, and no reverse.

9 - Relative to current industry practice, does the proposed standard increase,
decrease, or maintain the same level of safety? Explain. [Since industry practice may be
different than what is required by the FAR (e.g., general industry practice may be more
restrictive), explain how each element of the proposed change to the standards affects the
level of safety relative to current industry practice. Explain whether current industry practice is in
compliance with the proposed standard.]

Current industry practice is a mix of compliance with the existing standard and the
proposed, more stringent standard. Thus, relative to industry practice, the level of
safety is increased. In addition, the level of safety is made the same for all turbine
engine powered aircratft.

10 - What other options have been considered and why were they not selected? [Explain
what other options were considered, and why they were not selected (e.g., cost/benefit,
unacceptable decrease in the level of safety, lack of consensus, etc.) Include the pros and
cons associated with each alternative.]

The only other option considered was maintenance of the existing standard. This was
not selected due to the discrimination, determined to be no longer valid, based on
performance characteristics presumed because of differences between turbopropeller
and turbojet powered aircratft.

11 - Who would be affected by the proposed change? [Identify the parties that would be
materially affected by the rule change - airplane manufacturers, airplane operators, etc.]

Operators of turbopropeller aircraft currently complying with the existing standard but
not the proposed, more stringent standard, would be affected. The greatest impact is
anticipated for operations in areas where runways are frequently wet, where the
distance between alternates (in compliance with the revised standard) is relatively
long, or for which the aircraft are operated near the maximum weight for the runway
used.

12 - To ensure harmonization, what current advisory material (e.g., ACJ, AMJ, AC, policy
letters) needs to be included in the rule text or preamble? [Does any existing advisory
material include substantive requirements that should be contained in the regulation? This may
occur because the regulation itself is vague, or if the advisory material is interpreted as providing
the only acceptable means of compliance.]

N/A
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13 - Is existing FAA advisory material adequate? If not, what advisory material should be
adopted? [Indicate whether the existing advisory material (if any) is adequate. If the current
advisory material is not adequate, indicate whether the existing material should be revised, or
new material provided. Also, either insert the text of the proposed advisory material here, or
summarize the information it will contain, and indicate what form it will be in (e.g., Advisory
Circular, policy, Order, etc.)]

Existing material is adequate.

14 - How does the proposed standard compare to the current ICAO standard? [Indicate
whether the proposed standard complies with or does not comply with the applicable ICAO
standards (if any)]

ICAO Annex 6, chapter 5, attachment C, example 3, paragraph 5.1.1 requires only that
the landing performance permit the aircraft to be brought to a stop within the effective
runway length. Thus, the margins provided by the proposed standard are more
conservative than the ICAO standard.

15. - Does the proposed standard affect other HWG’s? [Indicate whether the proposed
standard should be reviewed by other harmonization working groups and why.]

No.

16 - What is the cost impact of complying with the proposed standard? [Please provide
information that will assist in estimating the change in cost (either positive or negative) of the
proposed rule. For example, if new tests or designs are required, what is known with respect to
the testing or engineering costs? If new equipment is required, what can be reported relative to
purchase, installation, and maintenance costs? In contrast, if the proposed rule relieves industry
of testing or other costs, please provide any known estimate of costs.]

The cost impact is most significant in areas where runways are frequently wet, where
the distance between alternates (in compliance with the revised standard) is relatively
long, or for which the aircraft are operated near the maximum weight for the runway
used. In other areas, the cost is considered minimal.

17. - If advisory or interpretive material is to be submitted, document the advisory or
interpretive guidelines. If disagreement exists, document the disagreement.

N/A

18. — Does the HWG wish to answer any supplementary questions specific to this
project? [If the HWG can think of customized questions or concerns relevant to this project,
please present the questions and the HWG answers and comments here.]

No.

19. - Does the HWG want to review the draft NPRM prior to publication in the Federal
Register?

Yes.
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Report from the Airplane Performance Harmonization Working Group
| ssue: Steep Approach Operations

1 - What is underlying safety issue to be addressed by the FAR/ JAR? [Explain
the underlying safety rationale for the requirement. Wy should the

requi renent exist? Wiat pronpted this rul emaking activity (e.g., new

t echnol ogy, service history, etc.)?]

For the purpose of dispatching an aircraft to a destination airport, the FAR
requires t the aircraft can be brought to a full stop within 60% of the |
avai | abl e[“gZnway | ength, assuming a 50 ft threshold crossing height. The JAR
requires an operator to obtain special approval to use an approach angle

greater than or equal to 4.5 degrees, and optionally base the landing field
length limted weight on a threshold crossing height less than 50 ft, but not

| ess than 35 feet.

The JAR provides this relief in order to accommodate some of the existing
conmuter aircraft operations in Northern Europe. These operations onto
extrenmely short airfields with steep approaches woul d not be possible wi thout
the relief provided by the JAR

2 - Wat are the current FAR and JAR standards relative to this subject?
[ Reproduce the FAR and JAR rul es text as indicated bel ow ]

Current FAR text:

C. Part 121

§ 121.195 Airplanes: Turbine engine powered: Landing limtations: Destination
airports.

(b) Except as provided in paragraph (c), (d), or (e) of this section, no
person operating a turbine engine powered airplane may take off that airplane
unless its weight on arrival, allowing for normal consunption of fuel and oi
in flight (in accordance with the [ anding distance set forth in the Airplane
Fl i ght Manual for the el evation of the destination airport and the wind
conditions anticipated there at the tine of landing), would allow a full stop
| anding at the intended destination airport within 60 percent of the effective
| ength of each runway described bel ow froma point 50 feet above the
i ntersection of the obstruction clearance plane and the runway.

§ 121.197 Airplanes: Turbine engi ne powered: Landing limtations: Alternate
airports.

No person nay list an airport as an alternate airport in a dispatch or flight
rel ease for a turbine engi ne powered airplane unless (based on the assunptions
in 8§ 121.195 (b)) that airplane at the weight anticipated at the tine of
arrival can be brought to a full stop landing within 70 percent of the
effective length of the runway for turbopropeller powered airplanes and 60
percent of the effective length of the runway for turbojet powered airpl anes,
froma point 50 feet above the intersection of the obstruction clearance pl ane
and the runway. In the case of an alternate airport for departure, as
provided in § 121.617, allowance nmay be nmade for fuel jettisoning in addition
to nornmal consunption of fuel and oil when deternining the weight anticipated
at the tine of arrival.

D. Part 135
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This might imply that a demonstration is performed on each runway.


§ 135.385 Airplanes: Large transport category airplanes: Turbine engine
powered: Landing limtations: Destination airports.

(b) Except as provided in paragraph (c), (d), or (e) of this section, no
person operating a turbine engine powered | arge transport category airplane
may take off that airplane unless its weight on arrival, allow ng for norna
consunption of fuel and oil in flight (in accordance with the | andi ng di stance
set forth in the Airplane Flight Manual for the elevation of the destination
airport and the wind conditions anticipated there at the tine of |anding),
woul d allow a full stop landing at the intended destination airport within 60
percent of the effective length of each runway described bel ow froma point 50
feet above the intersection of the obstruction clearance plane and the runway.

§ 135.387 Airplanes: Large transport category airplanes: Turbine engine
powered: Landing limtations: Alternate airports.

No person nmay select an airport as an alternate airport for a turbine engine
powered | arge transport category airplane unless (based on the assunptions in
8§ 135.385 (b)) that airplane, at the weight anticipated at the tinme of

arrival, can be brought to a full stop landing within 70 percent of the
effective length of the runway for turbopropeller-powered airplanes and 60
percent of the effective length of the runway for turbojet powered airplanes,
froma point 50 feet above the intersection of the obstruction clearance pl ane
and the runway.

Current JAR text:

JAR-OPS 1.515 Landing — Dry Runways (See AMC OPS 1.510 and 1.515)

ta)(c) An operator shall ensure that the | anding nmass of the aeropl ane
determ ned in accordance with JAR-OPS 1.475(a) for the estimated tine of
| andi ng at the destination aerodronme and at any alternate aerodrone
allows a full stop landing from50 ft above the threshol d:

1-(9) For turbo-jet powered aeroplanes, within 60% of the |anding
di st ance avail able; or

£23(10) For turbo-propeller powered aeroplanes, within 70% of the
| andi ng di stance avail abl e.

£3)3(11) For Steep Approach procedures the Authority nmay approve the use
of landing distance data factored in accordance wi th subparagraphs
(a) (1) and (a)(2) above as appropriate, based on a screen hei ght
of less than 50 ft, but not less than 35 ft. (See Appendix 1 to
JAR-OPS 1.515(a)(3).).

Appendix 1 to JAR-OPS 1.515(a)(3) Steep Approach Procedures

(a) The Authority may approve the application of Steep Approach procedures
using glidesl ope angles of 4.5° or nore and with screen heights of |ess
than 50 ft but not less than 35 ft, provided that the following criteria
are met:

(1) The Aeropl ane Flight Manual mnust state the nmaxi mum approved
glidesl ope angle, any other limtations, nornmal, abnornal or
energency procedures for the steep approach as well as anendnents
to the field length data when using steep approach criteria,

(2) A suitable glidepath reference systemconprising at |east a visua
gl i depat h indicating system nust be avail abl e at each aerodrone at
whi ch steep approach procedures are to be conducted; and

(3) Weat her mini ma nmust be specified and approved for each runway to
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be used with a steep approach. Consideration nust be given to the

fol | owi ng:
(i) The obstacle situation;
(ii1)The type of glidepath reference and runway gui dance such as
visual aids, M.S, 3D-NAvV, ILS, LLZ, VOR NDB

(iii)The mnimumvisual reference to the required at DH and NDA
(iv)Avail abl e ai rborne equi pnent;
(v)Pilot qualification and special aerodrone famliarisation
(vi) Aeropl ane Flight Manual limitations and procedures; and
(vii)M ssed approach criteria.

2a — If no FAR or JAR standard exists, what nmeans have been used to ensure

this safety issue is addressed? [Reproduce text fromissue papers, speci al
conditions, policy, certification action itens, etc., that have been used
relative to this issue]

N A

3 - Wat are the differences in the FAA and JAA standards or policy and what
do these differences result in? [Explain the differences in the standards or
policy, and what these differences result in relative to (as applicable)
design features/capability, safety margins, cost, stringency, etc.]

Currently, the Part 121/135 operating rules do not specifically address
landing field length performance for a steep approach. Unless otherw se
aut horized by the Admnistrator in accordance with § 121.173(f), the
performance cal cul ati on nust be based on a 50 ft threshold crossing height.
In contrast to the FAA requirements, the JAR does specifically require
operators obtain approval for approach angles greater than 4.5 degrees. In
addition, the operator may take a | anding distance credit for using a
threshol d crossing height that is less than 50 ft, but not |ess than 35 ft.

The | andi ng di stance credit allowed by the JAR would result in a higher field
length limt weight for the JAR operator. However, it is recognized that a
FAR operator woul d never be operating the sane aircraft into the sane airport
as the JAR operator, and therefore there is no conpetitive econom ¢ advant age
for a JAR operator (or econom c di sadvantage for an FAA operator).

4 - What, if any, are the differences in the current neans of conpliance?
[Provide a brief explanation of any differences in the current conpliance
criteria or nethodology (e.g., issue papers), including any differences in
either criteria, nethodology, or application that result in a difference in
stringency between the standards.]

N A — The FAR does not contain a standard for determining field |l ength | anding
performance based on a steep approach, so there is no applicable neans of
conpl i ance.

5 — What is the proposed action? [Describe the new proposed requirenent, or
t he proposed change to the existing requirenent, as applicable. |Is the
proposed action to introduce a new standard, or to take sone other action?
Expl ai n what action is being proposed (not the regulatory text, but the
underlying rationale) and why that direction was chosen for each proposed
action.]

The proposed action is to not harnmonize to the JAR standard. This requirenent
was added to the JAR regul ation to address approach angl es which are steeper
than those which are considered by the certification requirenents, in
recognition of the limted nunber of steep approaches that were being

encount ered by European operators. These are mainly a very |limted nunber of
commuter aircraft operations occurring in the Northern European countries.
Wthin the US, an operator could request an exenption in order to achieve the
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lower landing criteria, however, unlike the JAR there is no requirenent that
the I andi ng di stance credit be contained within the AFM Wile the JAR is not
necessarily limted to short runways or comruter aircraft, the main
beneficiaries of this rule are commuuter operations onto extrenely short
runways with higher than nornmal approach angles. Therefore there is no
conpetitive benefit to be | ost or gained by adopting this rule into the FAR
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Report from the Airplane Performance Harmonization Working Group
| ssue: Short Landi ng Operations

1 - What is underlying safety issue to be addressed by the FAR/ JAR? [Explain
the underlying safety rationale for the requirement. Wy should the

requi renent exist? Wiat pronpted this rul emaking activity (e.g., new

t echnol ogy, service history, etc.)?]

For the purpose of dispatching an aircraft to a destination airport, the FAR
requires that the aircraft can be brought to a full stop within 60% of the
avai | abl e runway | ength, assuming a 50 ft threshold crossing height. The JAR
all ows an operator to receive special approval to base the landing field

l ength weight on a 50 ft crossing height over a runway safety area prior to
reaching the runway threshold. This is essentially a clearway used for

I andi ng, whi ch would allow the touchdown to occur prior to the nornal

t ouchdown point on the runway.

The JAR provides this relief in order to accombdate sonme of the existing
conmuter aircraft operations onto extrenely short runways, which would not be
possi bl e wi thout the relief provided by the JAR

2 - Wat are the current FAR and JAR standards relative to this subject?
[ Reproduce the FAR and JAR rul es text as indicated bel ow ]

Current FAR text:

E. Part 121

§ 121.195 Airplanes: Turbine engine powered: Landing limtations: Destination
airports.

(b) Except as provided in paragraph (c), (d), or (e) of this section, no
person operating a turbine engine powered airplane may take off that airplane
unless its weight on arrival, allowing for normal consunption of fuel and oi
in flight (in accordance with the [ anding distance set forth in the Airplane
Fl i ght Manual for the el evation of the destination airport and the wind
conditions anticipated there at the tine of landing), would allow a full stop
| anding at the intended destination airport within 60 percent of the effective
| ength of each runway described bel ow froma point 50 feet above the
i ntersection of the obstruction clearance plane and the runway.

§ 121.197 Airplanes: Turbine engi ne powered: Landing limtations: Alternate
airports.

No person nay list an airport as an alternate airport in a dispatch or flight
rel ease for a turbine engi ne powered airplane unless (based on the assunptions
in 8§ 121.195 (b)) that airplane at the weight anticipated at the tine of
arrival can be brought to a full stop landing within 70 percent of the
effective length of the runway for turbopropeller powered airplanes and 60
percent of the effective length of the runway for turbojet powered airpl anes,
froma point 50 feet above the intersection of the obstruction clearance pl ane
and the runway. In the case of an alternate airport for departure, as
provided in § 121.617, allowance nmay be nmade for fuel jettisoning in addition
to nornmal consunption of fuel and oil when deternining the weight anticipated
at the tine of arrival.

F. Part 135
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§ 135.385 Airplanes: Large transport category airplanes: Turbine engine
powered: Landing limtations: Destination airports.

(b) Except as provided in paragraph (c), (d), or (e) of this section, no
person operating a turbine engine powered | arge transport category airplane
may take off that airplane unless its weight on arrival, allow ng for norna
consunption of fuel and oil in flight (in accordance with the | andi ng di stance
set forth in the Airplane Flight Manual for the elevation of the destination
airport and the wind conditions anticipated there at the tine of |anding),
woul d allow a full stop landing at the intended destination airport within 60
percent of the effective length of each runway described bel ow froma point 50
feet above the intersection of the obstruction clearance plane and the runway.

§ 135.387 Airplanes: Large transport category airplanes: Turbine engine
powered: Landing limtations: Alternate airports.

No person nmay select an airport as an alternate airport for a turbine engine
powered | arge transport category airplane unless (based on the assunptions in
8§ 135.385 (b)) that airplane, at the weight anticipated at the tinme of

arrival, can be brought to a full stop landing within 70 percent of the
effective length of the runway for turbopropeller-powered airplanes and 60
percent of the effective length of the runway for turbojet powered airplanes,
froma point 50 feet above the intersection of the obstruction clearance pl ane
and the runway.

Current JAR text:

JAR-OPS 1.515 Landing — Dry Runways (See AMC OPS 1.510 and 1.515)

ta)(d) An operator shall ensure that the | anding nass of the aeropl ane
determ ned in accordance with JAR-OPS 1.475(a) for the estimated tine of
| andi ng at the destination aerodronme and at any alternate aerodrone
allows a full stop landing from50 ft above the threshol d:

1-(12) For turbo-jet powered aeroplanes, within 60% of the |anding
di st ance avail able; or

£23(13) For turbo-propeller powered aeroplanes, within 70% of the
| andi ng di stance avail abl e.

£3)(14) For Steep Approach procedures the Authority nmay approve the use
of landing distance data factored in accordance wi th subparagraphs
(a) (1) and (a)(2) above as appropriate, based on a screen hei ght
of less than 50 ft, but not less than 35 ft. (See Appendix 1 to
JAR-OPS 1.515(a)(3).).

£4)-(15) When showi ng conpliance with sub-paragraphs (a)(1) and (a)(2)
above, the Authority may exceptionally approve, when satisfied
that there is a need (see Appendix 1), the use of Short Landi ng
Operations in accordance with Appendices 1 and 2 together with any
ot her suppl enentary conditions that the Authority considers
necessary in order to ensure an acceptable level of safety in the
particul ar case.

Appendi x 1 to JAR-OPS 1.515(a)(4) Short Landi ng Operations
(a) For the purpose of JAR-OPS 1.515(a)(4), the distance used for the
calculation of the permtted | anding mass may consi st of the usable
| ength of the declared safety area plus the declared | anding distance
avai |l able. The Authority may approve such operations in accordance with
the following criteria:

{1)-(4) Denonstration of the need for Short Landing Operations. There

216



(b)
(c)

(d)

(e)
(f)

Attachnment to ARAC WG Report 4

nmust be a clear public interest and operational necessity for the

operation, either due to

the renoteness of the airport or to the

physical limtations relating to extending the runway.

{2)-(5) Aeropl ane and Qperati ona

Criteria.

i (viii)Short |anding operations will only be approved for
aeropl anes where the vertical distance between the path of
the pilot’'s eye and the path of the | owest part of the
wheel s with the aeropl ane established on the normal glide
pat h does not exceed 3 netres.

{i-)-(i x) When est abl i shi ng aerodrone operating mnina the

vi sibility/RVR nmust

not be less than 1.5 km In addition

wind limtations nmust be specified in the Operations Manual
() M niomum pi | ot experience, training requirenents and

speci al aerodrone f

am liarisation nust be specified for such

operations in the Qperations Manual

£33(6)I1t is assunmed that the cr
usabl e length of the dec

ossi ng hei ght over the begi nning of the
ared safety area is 50 ft.

£ (7)Additional Criteria. The Authority may inmpose such additiona

condi tions as are deened

necessary for a safe operation taking

i nto account the aeropl ane type characteristics, geographic
characteristics in the approach area, avail able approach ai ds and
nm ssed approach/ bal ked | andi ng consi derations. Such additi onal
conditions may be, for instance, the requirenment for VASI/PAPI -

type visual slope indicat

Appendi x 2 to JAR-OPS 1.515(a)(4) A
Di stance

or system

rfield Criteria for Short Landi ng

(a) The use of the safe area nust be approved by the airport authority.

The usable I ength of the declared safe area under the provisions of
1.515(a) (4) and this Appendi x must not exceed 90 netres.
The width of the declared safe area shall not be | ess than tw ce the runway
wi dth or twice the wing span, whichever is greater, centred on the extended
runway centre |line
The decl ared safe area nmust be clear of obstructions or depressions which
woul d endanger an aeropl ane undershooting the runway and no nobile objects
shall be permtted on the declared safety area while the runway is being
using for short | anding operations.
The sl ope of the declared safety area nmust not exceed 5% upward nor 2%
downward in the direction of |anding.
For the purpose of this operation, the bearing strength requirenment of JAR-
OPS 1.480(a)(5) need not apply to the declared safety area.

2a — If no FAR or JAR standard exists, what nmeans have been used to ensure

this safety issue is addressed? [Reproduce text fromissue papers, special

conditions, policy, certification act
relative to this 1ssue]

N A

ion itens, etc., that have been used

3 - Wat are the differences in the FAA and JAA standards or policy and what
do these differences result in? [Explain the differences in the standards or
policy, and what these differences result in relative to (as applicable)
design features/capability, safety margins, cost, stringency, etc.]

Currently, the Part 121/135 operating rules do not allow the use of a | anding
cl earway when cal culating landing field |l ength performance. The performance

cal cul ati on nust be based on a 50 ft
In contrast to the FAA requirenents,

crossi ng height at the runway threshol d.
the JAR does specifically allow operators
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to take credit for a 50 ft crossing height prior to reaching the threshold of
the runway, provided that it occurs over a well-defined runway safety area.

The FAR standards provide a higher level of safety than the JAR when operating
to shorter runways, although this higher standard may prevent operations
altogether by not allowing a particular aircraft to operate at all to an
extremely short runway. However, this regulation only applies to commuter
aircraft, and therefore there is no conpetitive econom c advantage for a JAR
operator (or econom c di sadvantage for an FAA operator) since an FAR operator
woul d never be operating the sane aircraft into the same airport as the JAR
oper ator.

4 - What, if any, are the differences in the current neans of conpliance?
[Provide a brief explanation of any differences in the current conpliance
criteria or nethodology (e.g., issue papers), including any differences in
either criteria, nethodology, or application that result in a difference in
stringency between the standards.]

N A — The FAR does not contain a standard for determining field |l ength | anding
perfornmance based on a | anding clearway, so there is no applicable neans of
conpl i ance.

5 — What is the proposed action? [Describe the new proposed requirenent, or
t he proposed change to the existing requirenent, as applicable. |Is the
proposed action to introduce a new standard, or to take sone other action?
Expl ai n what action is being proposed (not the regulatory text, but the
underlying rationale) and why that direction was chosen for each proposed
action.]

The proposed action is to not harnmoni ze to the JAR standard. This requirenent
was added to the JAR regul ation to cover comruter aircraft operations that
were already occurring within sone of the European countries. According to
the JAA, an operator would need to show the authority that there is a strong
econom ¢ need to using a short |anding operation to service an airport.

Wthin the US, an operator could request an exenption in order to achieve the
lower landing criteria. Since this addresses a very narrow operational scope
(small aircraft into small airports), there is no conpetitive benefit to be

| ost or gained by adopting this rule into the FAR
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Report from the Airplane Performance Harmonization Working Group

(LXV.)Issue: Landing on Contaminated Runways

Rul e Section: FAR 121.195, 135.385 / JAR OPS 1.520

1 - What is underlying safety issue to be addressed by the FAR/ JAR? [Explain
the underlying safety rationale for the requirenment. Wy should the

requi renent exist? Wiat pronpted this rul emaking activity (e.g., new

technol ogy, service history, etc.)?]

It is fundanental to operational safety that the airplane nust be able to | and
and stop in the avail able distance upon arrival at the airport of intended

I andi ng. The | andi ng di stance standards ensure that the airplane is taken off
at a weight that would allow a safe | anding at both the destination and
alternate airports. The standards take into account the conditions at the
destination and alternate airports, and nust allow for differences between the
condi tions existing or forecast at the tinme of takeoff and the conditions at
the tine of landing. Since the time of takeoff may be considerably different
fromthe tine the airplane actually |lands, the standards are conservative. For
dry runways, the avail able | andi ng distance nmust be 67% nore than the
denonstrated dry | andi ng di stance shown in the Approved Airplane Flight Manua
(AFM, and for wet runways, the avail able | andi ng di stance nmust be 92% nore.

2 - Wat are the current FAR and JAR standards relative to this subject?
[ Reproduce the FAR and JAR rul es text as indicated bel ow ]

Current FAR text:

A. Part 121

FAR 121.195 Ai rpl anes: Turbi ne Engi ne Powered: Landi ng
Limtations: Destination Airports

(d) Unl ess, based on a showing of actual operating |anding
techni ques on wet runways, a shorter |anding distance (but
never less than that required by paragraph (b) of this
section) has been approved for a specific type and nodel
airplane and included in the Airplane Flight Manual, no
person may take off a turbojet powered airplane when the
appropriate weather reports and forecasts, or a conbination
thereof, indicate that the runways at the destination
airport may be wet or slippery at the estinmated tine of
arrival unless the effective runway Ilength at t he
destination airport is at |east 115 percent of the runway
| engt h required under paragraph (b) of this section.

C. Part 135

FAR 135.385 Large Transport Category Airplanes: Turbine Engine
Powered: Landing Limtations: Destination Airports

(d) Unl ess, based on a showing of actual operating |anding
techni ques on wet runways, a shorter |anding distance (but
never less than that required by paragraph (b) of this
section) has been approved for a specific type and nodel
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airplane and included in the Airplane Flight Manual, no
person may take off a turbojet powered airplane when the
appropriate weat her reports and forecasts, or a conbination
thereof, indicate that the runways at the destination
airport may be wet or slippery at the estinmated tinme of
arrival unless the effective runway Ilength at t he
destination airport is at |east 115 percent of the runway
| ength required under paragraph (b) of this section

Current JAR text:

1. JAR-OPS 1.520 Landing — Wet and Contaminated Runways

a3 (f)An operator shall ensure that when the appropriate weather
reports or forecasts, or a conbination thereof, indicate
that the runway at the estinmated tine of arrival may be wet,
the landing distance available is at least 115% of the
required |anding distance, determned in accordance with
JAR- OPS 1.515.

{b)Y(g) An operator shall ensure that when the appropriate weather
reports or forecasts, or a conbination thereof, indicate
that the runway at the estinmated tine of arrival nmay be
contam nated, the landing distance available nust be at
least the landing distance deternined in accordance wth
subparagraph (a) above, or at l|east 115% of the |anding
di stance determ ned in accordance w th approved contarm nated
l anding distance data or equivalent, accepted by the
Aut hority, whichever is greater.

£ex(h)A landing distance on a wet runway shorter than that
requi red by subparagraph (a) above, but not |ess than that
required by JAR-OPS 1.515(a), may be used if the Aeropl ane
Fl i ght Manual includes specific additional information about
[ andi ng di stances on wet runways.

£ (i)A landing distance on a specially prepared contan nated
runway shorter than that required by subparagraph (b) above,
but not less than that required by JAR-OPS 1.515(a), may be
used if the Aeroplane Flight Manual includes specific
addi ti onal i nfornmation about | andi ng di st ances on
cont am nat ed runways.

VWhen showi ng conpliance w th subparagraphs (b), (c) and (d) above,
the criteria of JAR-OPS 1.515 shall be applied accordingly except
that JAR-OPS 1.515(a)(1l) and (2) shall not be applied to
subpar agraph (b) above.

2a — If no FAR or JAR standard exists, what neans have been used to ensure
this safety issue is addressed? [Reproduce text fromissue papers, special

condi ti ons,

policy, certification action itenms, etc., that have been used

relative to this issue]

N A

3 - Wat are the differences in the FAA and JAA standards or policy and what
do these differences result in? [Explain the differences in the standards or
policy, and what these differences result in relative to (as applicable)
design features/capability, safety margins, cost, stringency, etc.]

FAR 121.195(d), FAR 135.385(d) and JAR-OPS 1.520(a) are simlar as far as wet
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runways are concerned. Each requires that the avail abl e | andi ng di stance be
115% of that required for dry runways unless a shorter distance (but not |ess
than that for dry runways) is provided in the AFM They differ in that the
FARs require the shorter distance to be based on a showi ng of actual operating
| andi ng techni ques on wet runways and provided in the AFM whereas the JAR
requires only that the shorter distances be provided in the AFM This does not
result in any differences in safety margins.

FAR 121.195(d) and FAR 135.385(d) do not specifically address contam nated
runways, but rather slippery runways, and do not require any additiona

| andi ng di stance over that for wet runways. JAR-OPS 1.520(b) requires that the
avai | abl e | andi ng di stance on contam nated runways be the greater of that
required for wet runways or 115% of that determined in accordance wth
approved contam nated | andi ng di stance data or equivalent. (The 67%
conservative factor does not apply to contam nated runway | andi ng di stances.)
Except for the nost slippery runway conditions, which are rarely encountered,
the wet |anding distance requirenents are generally longer than 115% of the
contami nated | andi ng di stances; therefore, there is no appreciable difference
in safety margi ns between the rul es.

JAR-OPS 1.520(d) allows operators to use |anding di stances appropriate for
specially prepared contam nated runways if they are provided in the AFM This
par agraph was introduced to account for the special runway surface conditions
sonetines enployed in Northern European countries, such as Scandi navi a, that
are sanded to inprove their friction characteristics when contam nated with
packed snow or ice, etc. There is no similar provision in the FARs.

4 - What, if any, are the differences in the current neans of conpliance?
[Provide a brief explanation of any differences in the current conpliance
criteria or nethodology (e.g., issue papers), including any differences in
either criteria, nethodology, or application that result in a difference in
stringency between the standards.]

The differences in the nmeans of conpliance are due to the differences in the
standards. \Were the standards are the same (i.e. application of wet runway
limts), the neans of conpliance are the sane.

5 — What is the proposed action? [Describe the new proposed requirenent, or
t he proposed change to the existing requirenent, as applicable. |Is the
proposed action to introduce a new standard, or to take sone other action?
Expl ai n what action is being proposed (not the regulatory text, but the
underlying rationale) and why that direction was chosen for each proposed
action.]

The Worki ng Group proposes to harnoni ze to the FAR requirenents. This neans
that the requirenent to consider specific runway contam nati on conditions at
the tine of dispatch would be renoved from JAR- OPS 1.

The | andi ng di stance standards apply at the time of takeoff because there is
generally no practical way to significantly reduce wei ght once the airplane
arrives at the airport of intended |anding. Certainly there is no way to
reduce payl oad once the airplane has taken off. Fuel jettisoning is not

i ntended to be used for this purpose and, in fact, may not be possible if the
airplane is not equipped with a fuel jettisoning system Consunption of excess
fuel is both wasteful and time consum ng. The normal nethod of conplying with
the | anding standards is to determ ne the maxi mum wei ght that satisfies all of
the I andi ng requirenents and add the expected en-route fuel consunption to
arrive at a limting takeoff weight. The | anding standards are comonly
referred to as dispatch requirenents.

The Worki ng Group discussed the practical problens with a dispatch rule
requi ring consideration of actual runway condition. Currently, operators
conply with dispatch |Ianding requirenments on the basis of the best available
weat her reports and/or forecasts. The operator often does not know the
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specific runway conditions that will exist when the airplane arrives at the
airport of intended Ianding. This is especially true for long flights where
many hours may pass between the tinme of dispatch and the tine of arrival.
Thus, the operator may base the dispatch weight on a report or forecast

i ndicating that the runways may be contaminated only to find the runways cl ear
when the airplane actually arrives. An unnecessary payl oad reduction could
result. The reverse situation, in which the dispatch weight is based on dry
runways but the runways are actually contam nated upon arrival, is addressed
by FAR 121.551/553/601/ 603 and JAR-OPS 1.400. These sections, which are
reproduced below, require that the dispatcher notify the pilot of any changes
in conditions that could affect the safety of the flight and that the operator
restrict or suspend operations if hazardous conditions exist (in the case of
the FARs) or that the pilot is assured that a safe | anding can be nade (in the
case of JAR-OPS).

FAR 121.551 Restriction or suspension of operation: Donestic and flag
operations.

When a certificate holder conducting donestic or flag operations knows
of

condi tions, including airport and runway conditions, that are a hazard
to

safe operations, it shall restrict or suspend operations until those
condi tions are corrected.

FAR 121. 553 Restriction or suspension of operation: Supplenenta
operations.

VWen a certificate holder conducting supplemental operations or pilot in
conmand knows of conditions, including airport and runway conditi ons,

t hat

are a hazard to safe operations, the certificate holder or pilot in
conmand,

as the case nay be, shall restrict or suspend operations until those
condi tions are corrected.

FAR 121.601 Aircraft dispatcher information to pilot in comand
Donestic and flag operations.

(c) During a flight, the aircraft dispatcher shall provide the pilot in
conmand any additional available information of neteorol ogica

condi tions

(i ncluding, adverse weather phenonmena, such as clear air turbul ence,

t hunderstorns, and |low altitude wi nd shear), and irregularities of
facilities

and services that may affect the safety of the flight.

FAR 121. 603 Facilities and services: Supplenental operations.

(b) During a flight, the pilot in comrand shall obtain any additiona
avai |l abl e i nformati on of neteorol ogical conditions and irregularities of
facilities and services that may affect the safety of the flight.

a) JAR-OPS 1.400 Approach and Landing Conditions

Bef ore commenci ng an approach to | and, the commander mnust satisfy
hinself that, according to the information available to him the weat her
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at the aerodrone and the condition of the runway intended to be used
shoul d not prevent a safe approach, landing or m ssed approach, having
regard to the performance information contained in the Operations
Manual

For the JAA, this agreenent was contingent on the nodification of JAR OPS
1.400. The JAA wants to retain the 115% conservati smfor contam nated runway
| andi ng di stances and, therefore, requires that JAR-OPS 1.400 refer to this
factor.

The foll owi ng proposal for JAR-OPS 1.400 was drafted by the JAA Perfornmance
Subcommittee and will be sent to the JAA OPS Procedures Study G oup

JAR- OPS 1. 400 Approach and Landi ng Conditi ons
(See | EM OPS 1. 400)

(a) Before conmencing an approach to | and, the conmander nust satisfy
hinself that, according to the information to him including the weat her
at the aerorone, the condition of the runway intended to be used, and
considering any inflight failures of systenms which affect the Ianding

di stance shoul d not prevent a safe approach, |anding or m ssed approach
having regard to the performance information contained in the Operations
Manual

(b) If the condition of the runway intended to be used for landing is
contam nated, the | anding distance nust be at |east the |anding distance
determ ned in accordance with JAR-OPS 1.520(a), or at |east 115% of the
| andi ng di stance determined in accordance with approved contani nated

| andi ng di stance data or equival ent, accepted by the Authority,

whi chever is greater.

(c) If the aeropl ane was dispatched in accordance with JAR OPS 1.515(d),
t he conmander nust, in addition, satisfy hinself before conmencing an
approach to land at the destination aerodrone that a | anding can be nade
in full conpliance with JAR-OPS 1.510 and JAR-OPS 1.515(a) and (b).

The Working Group al so discussed the practical aspects of the FAR requirenent
that any wet runway | andi ng di stances | ess than 115% of those required for dry
runways must be based on a showi ng of actual |anding techniques on wet

runways. This essentially requires an operator to know the basis for data
provided in the AFM sonething operators do not generally know. This

requi renent was placed in the operating regul ati ons because it does not appear
in the airworthiness regul ations. The Wrking G oup proposes to renove this
requi renent from FAR 121.195/135.385 and place a requirenment in FAR/ JAR Part
25 to address the issue.

6 - What shoul d the harnoni zed standard be? [Insert the proposed text of the
har noni zed standard here]

D. Part 121

FAR  121.195 Ai rpl anes: Tur bi ne Engi ne Power ed: Landi ng
Limtations: Destination Airports

(e) No person nay take off a turbine engine powered airplane
n the appropriate weather reports and forecasts, or a
bi nati on thereof, indicate that the runways at the
dgestination airport nay not be dry at the estimated tine of
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arrival unless the |landing distance available at the
destination airport is at |east 115 percent of the runway
| engt h required under paragraph (b) of this section

(f) A |l andi ng distance on a wet runway with a | andi ng di stance
avail abl e shorter than that required by paragraph (f) of
this section, but not less than that required by paragraph
(b) of this section, may be used if a shorter wet runway
I andi ng di stance has been approved for a specific type and
nodel airplane and included in the Airplane Flight Mnual

F. Part 135

FAR 135.385 Large Transport Category Airplanes: Turbine Engine
Powered: Landing Limtations: Destination Airports

(e) No person nay take off a turbine engine powered airplane
n the appropriate weather reports and forecasts, or a
’bi nation thereof, indicate that the runways at the
destination airport nay not be dry at the estinmated tine of
arrival unless the |anding distance available at the
destination airport is at |east 115 percent of the runway
| ength required under paragraph (b) of this section

(f) A landi ng distance on a wet runway with a | anding di stance
avai |l abl e shorter than that required by paragraph (f) of
this section, but not less than that required by paragraph
(b) of this section, nmay be used if a shorter wet runway
I andi ng di stance has been approved for a specific type and
nodel airplane and included in the Airplane Flight Mnual

1. JAR-OPS 1.520 Landing — Wet and Contaminated Runways

(a) An operator shall ensure that when the appropriate weat her
reports or forecasts, or a conbination thereof, indicate
that the runway at the estinmated tine of arrival may be wet
or contami nated, the |landing distance available is at |east
115% of the required | andi ng di stance, deternmined in
accordance with JAR-OPS 1.515.

(b) A landi ng distance on a wet or specially prepared way
shorter than that required by subparagraph (a) abo but
not less than that required by JAR-OPS 1.515(a), nay be used
if the Aeroplane Flight Manual includes specific additiona
i nformati on about | anding di stances on wet runways.

Sunmary of Changes:

(1) Redesignate 88 121.195(d) and 135.385(d) as 88 121.195(e) and 135. 385(e).
This is required because of the addition of 8§ 121.195(c) and 135.385(c),
whi ch were added to align the FAR and JAR

(2) Amend newly designated 88 121.195(e) and FAR 135.385(e) to renove the
words “Unl ess, based on a showi ng of actual operating |anding techniques on
wet runways, a shorter |anding distance (but never |less than that required by
paragraph (b) of this section) has been approved for a specific type and nodel
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airplane and included in the Airplane Flight Manual.” This would renove the
requi renent for the airplane operator to know the certification basis for data
contained in the AFM A requirement to base shorter wet runway | anding

di stances on actual |anding techniques should be added to FAR Part 25.

(3) Anend newl y designated 88121.195(e) and 135.385(e) to replace the words
“wet or slippery” with “not dry.” Since danp runways are to be treated as wet,
this brings the |landing standards into alignment wth the revised definitions
of runway conditions in FAR 121.171

(4) Add a new paragraph, FAR 121.195(f), allow ng the use of wet runway

| andi ng di stances shorter than 115% of dry runway | andi ng di stances, provided
the data are contained in the AFM This section aligns the FAR and JAR and
provi des essentially the sane provisions as the wording renoved in item (2)
above.

(5) Delete JAR OPS 1.520(b) and (d) and the paragraph followi ng (d).

Redesi gnate JAR-OPS 1.520(c) as JAR-OPS 1.520(b). This would harnmonize with
the FAR by requiring runways to be addressed only as “dry” or “not dry” at the
time of dispatch.

(6) Add “or specially prepared” to the requirenents of JAR-OPS 1.520(b). This
is required because of the deletion of JAR- OPS 1.520(d).

7 - How does this proposed standard address the underlying safety issue
(identified under #1)? [Explain how the proposed standard ensures that the
underlying safety issue is taken care of.]

For the FAA, the underlying safety issue will be addressed in the sane manner
as it is currently.

For the JAA, the underlying safety issue is addressed by strengthening the
standard requiring the pilot to assure hinself that a safe | anding can be
nmade.

8 - Relative to the current FAR does the proposed standard increase,
decrease, or nmmintain the sane | evel of safety? Explain. [Explain how each
el ement of the proposed change to the standards affects the |level of safety
relative to the current FAR It is possible that sone portions of the
proposal may reduce the | evel of safety even though the proposal as a whole
may i ncrease the |level of safety.]

The proposed FAA standard maintains the same | evel of safety.

9 - Relative to current industry practice, does the proposed standard

i ncrease, decrease, or naintain the same |evel of safety? Explain. [Since

i ndustry practice may be different than what is required by the FAR (e.g.
general industry practice may be nore restrictive), explain how each el enent
of the proposed change to the standards affects the | evel of safety relative
to current industry practice. Explain whether current industry practice is in
conpliance with the proposed standard. ]

The proposed FAA standard maintains the same | evel of safety.

10 - What other options have been considered and why were they not sel ected?

[ Expl ai n what ot her options were considered, and why they were not sel ected
(e.g., cost/benefit, unacceptable decrease in the |evel of safety, |ack of
consensus, etc.) Include the pros and cons associated with each alternative.]

The Working Group easily reached consensus on this issue and did not consider
any other options.

11 - Who woul d be affected by the proposed change? [ldentify the parties that
woul d be materially affected by the rule change — airplane manufacturers,
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ai rpl ane operators, etc.]
No one is expected to be adversely affected by the proposed change.

12 - To ensure harnoni zation, what current advisory naterial (e.g., AC), AMJ,
AC, policy letters) needs to be included in the rule text or preanble? [Does
any existing advisory material include substantive requirenments that shoul d be
contained in the regulation? This may occur because the regulation itself is
vague, or if the advisory material is interpreted as providing the only
accept abl e neans of conpliance.]

N A

13 - Is existing FAA advisory material adequate? If not, what advisory material should be
adopted? [Indicate whether the existing advisory material (if any) is adequate. If the current
advisory material is not adequate, indicate whether the existing material should be revised, or
new material provided. Also, either insert the text of the proposed advisory material here, or
summarize the information it will contain, and indicate what form it will be in (e.g., Advisory
Circular, policy, Order, etc.)]

N/A

14 - How does the proposed standard conmpare to the current | CAO standard?
[ ndi cate whet her the proposed standard conplies with or does not conply with
t he applicable | CAO standards (if any)]

The proposed standard is in conpliance with the relevant | CAO standards for
the “Operation of Aircraft” (Annex 6)

15. — Does the proposed standard affect other HAG s? [Indicate whether the
proposed standard shoul d be reviewed by other harnoni zati on worki ng groups and
why. |

No.

16 - What is the cost inpact of conplying with the proposed standard? [Please
provide information that will assist in estimating the change in cost (either
positive or negative) of the proposed rule. For exanple, if newtests or
designs are required, what is known with respect to the testing or engineering
costs? |If new equi pnent is required, what can be reported relative to
purchase, installation, and mai ntenance costs? |In contrast, if the proposed
rule relieves industry of testing or other costs, please provide any known
estimate of costs.]

There is no cost inpact associated with the proposed standard.

17. - If advisory or interpretive material is to be submitted, document the advisory or
interpretive guidelines. If disagreement exists, document the disagreement.

N/A
18. — Does the HWG wish to answer any supplementary questions specific to this
project? [If the HWG can think of customized questions or concerns relevant to this project,

please present the questions and the HWG answers and comments here.]

No.
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19. - Does the HWG want to review the draft NPRM prior to publication in the Federal
Register?

Yes.
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Report from the Airplane Performance Harmonization Working Group
I ssue: Performance Class B & C Aircraft

1 - What is underlying safety issue to be addressed by the FAR/ JAR? [Explain
the underlying safety rationale for the requirement. Wy should the

requi renent exist? Wiat pronpted this rul emaking activity (e.g., new

t echnol ogy, service history, etc.)?]

The FAR provides aircraft performance criteria based on the type of comercia
operation that is being conducted (Part 121 or 135) and aircraft engine type
(reciprocating or turbine). The JAR categorizes perfornance criteria based on
the aircraft engi ne, passenger seating configuration, and maximum all owabl e
takeof f weight. 1In the JAR any multi-engine turbojet aircraft is considered
a Class Aaircraft. |In addition, any nulti-engine turboprop aircraft with
nore than 9 passenger seats or a maxi mum takeoff —weight of greater than 5700
kg (12,500 I bs) is also considered a Class A aircraft.

The JAR defines a Class B aircraft as any propeller-driven aircraft with a
nmaxi mum approved passenger seating configuration of 9 passengers or |ess, and
a maxi num t akeof f wei ght of 5700 kg (12,500 Ibs) or |ess.

The JAR defines a Class C aircraft is any aircraft that is powered by
reci procating engines that has nore than 9 passenger seats or a maxi num
takeof f —wei ght of greater than 5700 kg (12,500 |bs).

The Perfornmance Harnoni zati on Worki ng Group was tasked with reconmendi ng

whet her or not to harnonize on aircraft categories to ensure that all FAR and
JAR conmercial aircraft operations are conducted to an equival ent |evel of
safety.

2 - Wat are the current FAR and JAR standards relative to this subject?
[ Reproduce the FAR and JAR rul es text as indicated bel ow ]

Current FAR text:

G. Part 121

§ 121. 173 Ceneral

(a) Except as provided in paragraph (c) of this section, each certificate
hol der operating a reciprocating-engi ne-powered airplane shall conply with
8§ 121.175 through 121.187.

(b) Except as provided in paragraph (c) of this section, each certificate
hol der operating a turbine-engi ne-powered airplane shall conmply with the
appl i cabl e provisions of 8§ 121.189 through 121.197, except that when it
operates -

(1) A turbo-propeller-powered airplane type certificated after August 29,
1959, but previously type certificated with the same nunber of
reci procating engines, the certificate holder may conply with 88 121.175
t hrough 121.187; or

(2) Until Decenber 20, 2010, a turbo-propeller-powered airplane described
in 8 121.157(f), the certificate holder nmay conply with the applicable
performance requirements of appendix K of this part.

(c) Each certificate holder operating a |arge nontransport category airplane
type certificated before January 1, 1965, shall conply with 8§ 121.199
t hrough 121. 205 and any determ nation of conpliance nust be based only on
approved perfornance data.

(d) The performance data in the Airplane Flight Manual applies in determ ning
conpliance with 8§ 121.175 through 121.197. Were conditions are different
fromthose on which the perfornmance data is based, conpliance is determned
by interpolation or by conputing the effects of changes in the specific
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variables if the results of the interpolation or conputations are
substantially as accurate as the results of direct tests.

(e) Except as provided in paragraph (c) of this section, no person may take
of f a reciprocating-engi ne-powered airplane at a weight that is nore than
the al | owabl e wei ght for the runway being used (deterni ned under the runway
takeoff limtations of the transport category operating rules of 14 CFR
part 121, subpart 1) after taking into account the tenperature operating
correction factors in the applicable Airplane Flight Mnual

(f) The Admi nistrator may authorize in the operations specifications
deviations fromthe requirenents in the subpart if special circunstances
make a literal observance of a requirenent unnecessary for safety.

(g) The ten mle width specified in 88 121.179 through 121.183 nay be reduced
to five mles, for not nore than 20 niles, when operating VFR or where
navi gation facilities furnish reliable and accurate identification of high
ground and obstructions |ocated outside of five mles, but within ten
mles, on each side of the intended track.

[Amdt. 121-251, 60 FR 65928, Dec. 20, 1995]
§ 121.175 Airplanes: reciprocating engi ne powered: Wight limtations.

(a) No person may takeoff a reciprocating engi ne powered airplane froman
airport located at an el evation outside of the range for which maxi num
t akeof f wei ghts have been determ ned for that airplane.

(b) No person nmay takeoff a reciprocating engi ne powered airplane for an
airport of intended destination that is |ocated at an el evation outside of
the range for which maxi num | andi ng wei ghts have been determni ned for that
ai rpl ane.

(c) No person may specify, or have specified, an alternate airport that is
| ocated at an el evation outside of the range for which naxi num | andi ng
wei ght s have been determ ned for the reciprocating engi ne powered airplane
concer ned.

(d) No person may takeoff a reciprocating engi ne powered airplane at a wei ght
nore than the maxi num aut hori zed takeoff weight for the el evation of the

airport.
(e) No person may takeoff a reciprocating engine powered airplane if its
wei ght on arrival at the airport of destination will be nore than the

maxi mum aut hori zed | andi ng wei ght for the elevation of that airport,
all owi ng for normal consunption of fuel and oil enroute.

(f) This section does not apply to large nontransport category airpl anes
operated under § 121.173(c).

[Amdt. 121-251, 60 FR 65928, Dec. 20, 1995]
§ 121.177 Airplanes: Reciprocating engi ne powered: Takeoff limtations.

(a) No person operating a reciprocating engi ne powered airplane may takeoff
that airplane unless it is possible -

(1) To stop the airplane safely on the runway, as shown by the accel erate-
stop distance data, at any tinme during takeoff until reaching critica
engi ne failure speed,;

(2) If the critical engine fails at any tinme after the airplane reaches
critical engine failure speed V1, to continue the takeoff and reach a
hei ght of 50 feet, as indicated by the takeoff path data, before passing
over the end of the runway; and

(3) To clear all obstacles either by at |least 50 feet vertically (as shown
by the takeoff path data) or 200 feet horizontally within the airport
boundari es and 300 feet horizontally beyond the boundaries, w thout
banki ng before reaching a height of 50 feet (as shown by the takeoff
path data) and thereafter w thout banking nore than 15 °.

(b) I'n applying this section, corrections nust be nade for the effective
runway gradient. To allow for wind effect, takeoff data based on still air
may be corrected by taking into account not nore than 50 percent of any
reported headwi nd conponent and not |ess than 150 percent of any reported
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tail wind conponent.
(c) This section does not apply to large nontransport category airplanes
operated under § 121.173(c).

[Doc. No. 6258, 29 FR 19198, Dec. 31, 1964, as anended by Andt. 121-159, 45
FR 41593, June 19, 1980; Amdt. 121-251, 60 FR 65928, Dec. 20, 1995]

§ 121.179 Airplanes: reciprocating engine powered: Enroute limtations: al
engi nes operating.

(a) No person operating a reciprocating engi ne powered airplane may takeoff
that airplane at a weight, allowi ng for normal consunption of fuel and oil
that does not allow a rate of clinb (in feet per mnute), with all engines
operating, of at least 6.90 VSO (that is, the nunber of feet per mnute is
obt ai ned by nultiplying the nunber of knots by 6.90) at an altitude of at
| east 1,000 feet above the highest ground or obstruction within ten mles
of each side of the intended track

(b) This section does not apply to airplanes certificated under Part 4a of the
Cvil Air Regul ations.

(c) This section does not apply to large nontransport category airpl anes
operated under 8§ 121.173(c).

[Amdt. 121-251, 60 FR 65928, Dec. 20, 1995]

§ 121.181 Airplanes: Reciprocating engi ne powered: Enroute limtations: One
engi ne inoperative.

(a) Except as provided in paragraph (b) of this section, no person operating a
reci procating engi ne powered airplane may takeoff that airplane at a

wei ght, allowi ng for normal consunption of fuel and oil, that does not
allow a rate of climb (in feet per mnute), with one engine inoperative, of
at | east

0.079 - (0.106 / N) * VS02

(where N is the nunber of engines installed and VSO is expressed in knots)
at an altitude of at least 1,000 feet above the highest ground or
obstruction within 10 mles of each side of the intended track. However,
for the purposes of this paragraph the rate of clinb for airplanes
certificated under Part 4a of the Civil Air Regulations is 0.026 VS02.

(b) I'n place of the requirenments of paragraph (a) of this section, a person
may, under an approved procedure, operate a reciprocating engi ne powered
airplane, at an all engines operating altitude that allows the airplane to
continue, after an engine failure, to an alternate airport where a | andi ng
can be nade in accordance with § 121.187, allowi ng for normal consunption
of fuel and oil. After the assumed failure, the flight path nmust clear the
ground and any obstruction within five mles on each side of the intended
track by at |east 2,000 feet.

(c) If an approved procedure under paragraph (b) of this section is used, the
certificate holder shall conmply with the foll ow ng:

(1) The rate of clinb (as prescribed in the Airplane Flight Manual for the
appropriate weight and altitude) used in calculating the airplane's
flight path shall be dimnished by an amount, in feet per mnute, equa
to

0.079 - (0.106 / N * VS02

(where N is the nunber of engines installed and VSO is expressed in
knots) for airplanes certificated under Part 25 of this chapter and by
0.026 VS02 for airplanes certificated under Part 4a of the Civil Ar
Regul ati ons.

(2) The all engines operating altitude shall be sufficient so that in the
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event the critical engine becones inoperative at any point along the
route, the flight will be able to proceed to a predeternined alternate
airport by use of this procedure. In determning the takeoff weight, the
airplane Is assunmed to pass over the critical obstruction follow ng
engine failure at a point no closer to the critical obstruction than the
near est approved radi o navigational fix, unless the Adm nistrator
approves a procedure established on a different basis upon finding that
adequat e operational safeguards exist.

(3) The airplane nmust nmeet the provisions of paragraph (a) of this section
at 1,000 feet above the airport used as an alternate in this procedure.

(4) The procedure nust include an approved method of accounting for w nds
and tenperatures that would otherw se adversely affect the flight path.

(5) In complying with this procedure fuel jettisoning is allowed if the
certificate holder shows that it has an adequate training program that
proper instructions are given to the flight crew, and all other
precautions are taken to insure a safe procedure.

(6) The certificate holder shall specify in the dispatch or flight rel ease
an alternate airport that neets the requirenents of § 121.625.

(d) This section does not apply to |large nontransport category airpl anes
operated under 8§ 121.173(c).

[Ardt. 121-251, 60 FR 65928, Dec. 20, 1995]

§ 121.183 Part 25 airplanes with four or nore engi nes: Reciprocating engine
powered: Enroute limitations: Two engi nes inoperative.

(a) No person may operate an airplane certificated under Part 25 and havi ng
four or nore engines unless -

(1) There is no place along the intended track that is nore than 90 ni nutes
(with all engines operating at cruising power) froman airport that
nmeets the requirements of § 121.187; or

(2) It is operated at a weight allowing the airplane, with the two critica
engi nes inoperative, to clinb at 0.013 VS02 feet per mnute (that is,
the nunber of feet per minute is obtained by nultiplying the nunber of
knots squared by 0.013) at an altitude of 1,000 feet above the hi ghest
ground or obstruction within 10 mles on each side of the intended
track, or at an altitude of 5,000 feet, whichever is higher

(b) For the purposes of paragraph (a)(2) of this section, it is assuned that -

(1) The two engines fail at the point that is nost critical with respect to
t he takeoff weight:

(2) Consumption of fuel and oil is normal with all engines operating up to
the point where the two engines fail and with two engi nes operating
beyond that point;

(3) Where the engines are assuned to fail at an altitude above the
prescribed mininmumaltitude, conpliance with the prescribed rate of
clinb at the prescribed mninmmaltitude need not be shown during the
descent fromthe cruising altitude to the prescribed mnimumaltitude,
if those requirenments can be nmet once the prescribed mninumaltitude is
reached, and assum ng descent to be along a net flight path and the rate
of descent to be 0.013 VS02 greater than the rate in the approved
performance data; and

(4) If fuel jettisoning is provided, the airplane's weight at the point
where the two engines fail is considered to be not |ess than that which
woul d i ncl ude enough fuel to proceed to an airport neeting the
requi renents of § 121.187 and to arrive at an altitude of at |east 1,000
feet directly over that airport.

[Ardt. 121-251, 60 FR 65928, Dec. 20, 1995]

§ 121.185 Airplanes: Reciprocating engine powered: Landing |limtations:
Destination airport.

(a) Except as provided in paragraph (b) of this section no person operating a
reci procating engi ne powered airplane may takeoff that airplane, unless its
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wei ght on arrival, allowi ng for normal consunption of fuel and oil in

flight, would allow a full stop landing at the intended destination wthin

60 percent of the effective I ength of each runway descri bed bel ow from a

point 50 feet directly above the intersection of the obstruction clearance

pl ane and the runway. For the purposes of deternining the allowable Ianding
wei ght at the destination airport the following is assuned:

(1) The airplane is |landed on the npost favorable runway and in the nost
favorable direction in still air.

(2) The airplane is |landed on the nbst suitable runway considering the
probable wind velocity and direction (forecast for the expected tinme of
arrival), the ground handling characteristics of the type of airplane,
and other conditions such as landing aids and terrain, and allow ng for
the effect of the landing path and roll of not nore than 50 percent of
t he headw nd conmponent or not |ess than 150 percent of the tailw nd
conponent .

(b) An airplane that would be prohibited frombeing taken of f because it could
not nmeet the requirenents of paragraph (a)(2) of this section nay be taken
off if an alternate airport is specified that neets all of the requirenents
of this section except that the airplane can acconplish a full stop |anding
within 70 percent of the effective |l ength of the runway.

(c) This section does not apply to large nontransport category airpl anes
operated under § 121.173(c).

[Amdt. 121-251, 60 FR 65928, Dec. 20, 1995]

§ 121.187 Airplanes: Reciprocating engine powered: Landing limnitations:
Al ternate airport.

(a) No person may list an airport as an alternate airport in a dispatch or
flight release unless the airplane (at the weight anticipated at the tine
of arrival at the airport), based on the assunptions in 8§ 121.185, can be
brought to a full stop landing, within 70 percent of the effective |length
of the runway.

(b) This section does not apply to |large nontransport category airpl anes
operated under § 121.173(c).

H. Part 135

§ 135. 363 General

(a) Each certificate holder operating a reciprocating engi ne powered | arge
transport category airplane shall conply with 8§ 135.365 through 135. 377.
(b) Each certificate hol der operating a turbine engine powered | arge transport
category airplane shall conmply with 88 135.379 through 135. 387, except that
when it operates a turbopropeller powered |arge transport category airplane

certificated after August 29, 1959, but previously type certificated with
t he sane nunber of reciprocating engines, it nmay conply with 8§ 135. 365
t hr ough 135. 377.

(c) Each certificate holder operating a |arge nontransport category airplane
shall conply with 8§ 135.389 through 135.395 and any determ nation of
conpli ance rmust be based only on approved perfornmance data. For the purpose
of this subpart, a large nontransport category airplane is an airplane that
was type certificated before July 1, 1942.

(d) Each certificate holder operating a snall transport category airplane
shall conply with § 135. 397.

(e) Each certificate holder operating a small nontransport category airplane
shall conply with § 135.399.

(f) The performance data in the Airplane Flight Manual applies in determ ning
conpliance with 88 135.365 through 135.387. Were conditions are different
fromthose on which the performance data is based, conpliance is determn ned
by interpolation or by computing the effects of change in the specific

232



Attachnment to ARAC WG Report 4

variables, if the results of the interpolation or conputations are
substantially as accurate as the results of direct tests.

(g) No person may takeoff a reciprocating engi ne powered | arge transport
category airplane at a weight that is nore than the allowabl e wei ght for
the runway being used (determ ned under the runway takeoff Iimtations of
the transport category operating rules of this subpart) after taking into
account the tenperature operating correction factors in section 4a.749a-T
or section 4b. 117 of the Civil Air Regulations in effect on January 31
1965, and in the applicable Airplane Flight Mnual

(h) The Administrator nmay authorize in the operations specifications
deviations fromthis subpart if special circunmstances nake a litera
observance of a requirenent unnecessary for safety.

(i) The 10 mile width specified in 88 135.369 through 135.373 may be reduced
to 5 mles, for not nore than 20 nmiles, when operating under VFR or where
navi gation facilities furnish reliable and accurate identification of high
ground and obstructions |located outside of 5 miles, but within 10 mles, on
each side of the intended track

(j) Each certificate hol der operating a comruter category airplane shal
comply with § 135. 398.

[Doc. No. 16097, 43 FR 46783, Cct. 10, 1978, as anended by Andt. 135-21, 52
FR 1836, Jan. 15, 1987]

§ 135.365 Large transport category airplanes: Reciprocating engi ne powered:
Weight limtations.

(a) No person may takeoff a reciprocating engi ne powered | arge transport
category airplane froman airport |ocated at an el evation outside of the
range for which maxi mumtakeoff weights have been deternined for that
ai rpl ane.

(b) No person may takeoff a reciprocating engi ne powered | arge transport
category airplane for an airport of intended destination that is |ocated at
an el evation outside of the range for which maxi mum | andi ng wei ghts have
been determined for that airplane.

(c) No person may specify, or have specified, an alternate airport that is
| ocated at an el evation outside of the range for which nmaxi mum | andi ng
wei ghts have been determ ned for the reciprocating engi ne powered | arge
transport category airplane concerned.

(d) No person may takeoff a reciprocating engi ne powered | arge transport
category airplane at a weight nore than the maxi mum aut horized t akeoff
wei ght for the elevation of the airport.

(e) No person nmay takeoff a reciprocating engi ne powered | arge transport
category airplane if its weight on arrival at the airport of destination
will be nore than the nmaxi mum aut hori zed | andi ng wei ght for the el evation
of that airport, allowing for nornmal consunption of fuel and oil enroute.

§ 135.367 Large transport category airplanes: Reciprocating engi ne powered:
Takeoff limtations.

(a) No person operating a reciprocating engi ne powered | arge transport
category airplane may takeoff that airplane unless it is possible -

(1) To stop the airplane safely on the runway, as shown by the accel erate-
stop distance data, at any tinme during takeoff until reaching critica
engi ne failure speed,

(2) If the critical engine fails at any time after the airplane reaches
critical engine failure speed V1, to continue the takeoff and reach a
hei ght of 50 feet, as indicated by the takeoff path data, before passing
over the end of the runway; and

(3) To clear all obstacles either by at |least 50 feet vertically (as shown
by the takeoff path data) or 200 feet horizontally within the airport
boundari es and 300 feet horizontally beyond the boundaries, w thout
banki ng before reaching a height of 50 feet (as shown by the takeoff
path data) and after that w thout banking nore than 15 degrees.

(b) I'n applying this section, corrections nust be nmade for any runway
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gradient. To allow for wind effect, takeoff data based on still air may be
corrected by taking into account not nore than 50 percent of any reported
headwi nd component and not |ess than 150 percent of any reported tailw nd

conponent .

8§ 135.369 Large transport category airplanes: Reciprocating engi ne powered:
Enroute Iimtations: Al engines operating.

(a) No person operating a reciprocating engi ne powered | arge transport
category airplane may takeoff that airplane at a weight, allow ng for

normal consunption of fuel and oil, that does not allow a rate of clinmb (in

feet per minute), with all engines operating, of at |least 6.90 VSO (that
is, the nunber of feet per minute obtained by multiplying the nunber of
knots by 6.90) at an altitude of a |least 1,000 feet above the highest

ground or obstruction within ten mles of each side of the intended track

(b) This section does not apply to large transport category airpl anes
certificated under Part 4a of the Cvil Air Regul ations.

§ 135.371 Large transport category airplanes: Reciprocating engi ne powered:
Enroute Iimtations: One engine inoperative.

(a) Except as provided in paragraph (b) of this section, no person operating a

reci procating engi ne powered | arge transport category airplane may takeoff
that airplane at a weight, allowng for normal consunption of fuel and oil
that does not allow a rate of clinb (in feet per nminute), with one engine
i noperative, of at least (0.079 - 0.106 / N) VSO02 (where N is the nunber of
engines installed and VSO is expressed in knots) at an altitude of | east
1,000 feet above the highest ground or obstruction within 10 mles of each
side of the intended track. However, for the purposes of this paragraph the
rate of clinmb for transport category airplanes certificated under Part 4a
of the Civil Air Regulations is 0.026 VSO02.

In place of the requirenents of paragraph (a) of this section, a person
may, under an approved procedure, operate a reciprocating engi ne powered
| arge transport category airplane at an all engines operating altitude that
allows the airplane to continue, after an engine failure, to an alternate
airport where a | anding can be nade under 8 135.377, allow ng for normal
consunption of fuel and oil. After the assuned failure, the flight path
nmust clear the ground and any obstruction within five mles on each side of
the intended track by at |east 2,000 feet.

(c) If an approved procedure under paragraph (b) of this section is used, the

certificate holder shall conply with the foll ow ng:

(1) The rate of clinb (as prescribed in the Airplane Flight Manual for the

appropriate weight and altitude) used in calculating the airplane's

flight path shall be dimnished by an amount in feet per mnute, equa
to (0.079 - 0.106 / N) VS02 (when N is the nunber of engines installed
and VSO is expressed in knots) for airplanes certificated under Part 25
of this chapter and by 0.026 VS02 for airplanes certificated under Part

4a of the CQvil Air Regul ations.

(2) The all engines operating altitude shall be sufficient so that in the

event the critical engine becones inoperative at any point along the

route, the flight will be able to proceed to a predeternined alternate

airport by use of this procedure. In determning the takeoff weight,
airplane is assunmed to pass over the critical obstruction follow ng

t he

engine failure at a point no closer to the critical obstruction than the

near est approved radi o navigational fix, unless the Adm nistrator

approves a procedure established on a different basis upon finding that

adequat e operational safeguards exist.

(3) The airplane nmust nmeet the provisions of paragraph (a) of this section
at 1,000 feet above the airport used as an alternate in this procedure.

(4) The procedure nust include an approved nmethod of accounting for w nds
and tenperatures that would otherwi se adversely affect the flight path.

(5) In complying with this procedure, fuel jettisoning is allowed if the

certificate holder shows that it has an adequate training program that

proper instructions are given to the flight crew, and all other
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precautions are taken to ensure a safe procedure.

(6) The certificate holder and the pilot in command shall jointly elect an
alternate airport for which the appropri ate weather reports or
forecasts, or any conbination of them indicate that weather conditions
will be at or above the alternate weat her mninmum specified in the
certificate holder's operations specifications for that airport when the
flight arrives.

§ 135.373 Part 25 transport category airplanes with four or nore engines:
Reci procating engi ne powered: Enroute limtations: Two engi nes inoperative.

(a) No person nmay operate an airplane certificated under Part 25 and havi ng
four or nore engines unless -

(1) There is no place along the intended track that is nore than 90 ninutes
(with all engines operating at cruising power) froman airport that
neets 8§ 135.377; or

(2) It is operated at a weight allowing the airplane, with the two critica
engi nes inoperative, to clinb at 0.013 VS02 feet per minute (that is,

t he nunber of feet per mnute obtained by multiplying the nunber of
knots squared by 0.013) at an altitude of 1,000 feet above the hi ghest
ground or obstruction within 10 mles on each side of the intended
track, or at an altitude of 5,000 feet, whichever is higher

(b) For the purposes of paragraph (a)(2) of this section, it is assuned that -

(1) The two engines fail at the point that is nost critical with respect to
t he takeof f weight;

(2) Consumption of fuel and oil is normal with all engines operating up to
t he point where the two engines fail with two engi nes operati ng beyond
t hat point;

(3) Where the engines are assuned to fail at an altitude above the
prescribed mininmumaltitude, conpliance with the prescribed rate of
climb at the prescribed mninmumaltitude need not be shown during the
descent fromthe cruising altitude to the prescribed mnimumaltitude,
if those requirenments can be nmet once the prescribed mninumaltitude is
reached, and assum ng descent to be along a net flight path and the rate
of descent to be 0.013 VS02 greater than the rate in the approved
perfornmance data; and

(4) If fuel jettisoning is provided, the airplane' s weight at the point
where the two engines fail is considered to be not |ess than that which
woul d i ncl ude enough fuel to proceed to an airport neeting 8 135.377 and
to arrive at an altitude of at least 1,000 feet directly over that
airport.

8§ 135.375 Large transport category airplanes: Reciprocating engi ne powered:
Landing Iimtations: Destination airports.

(a) Except as provided in paragraph (b) of this section, no person operating a
reci procating engi ne powered | arge transport category airplane may takeoff
that airplane, unless its weight on arrival, allow ng for nornal
consunption of fuel and oil in flight, would allow a full stop |anding at
the intended destination within 60 percent of the effective length of each
runway described below froma point 50 feet directly above the intersection
of the obstruction clearance plane and the runway. For the purposes of
determ ning the all owabl e | andi ng wei ght at the destination airport the
followi ng is assuned:

(1) The airplane is |landed on the nobst favorable runway and in the nost
favorable direction in still air.

(2) The airplane is |landed on the nobst suitable runway considering the
probable wind velocity and direction (forecast for the expected tinme of
arrival), the ground handling characteristics of the type of airplane,
and other conditions such as landing aids and terrain, and allow ng for
the effect of the landing path and roll of not nore than 50 percent of
t he headw nd conmponent or not |ess than 150 percent of the tailw nd
conponent .

(b) An airplane that would be prohibited frombeing taken of f because it could
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not neet paragraph (a)(2) of this section may be taken off if an alternate
airport is selected that neets all of this section except that the airplane
can acconplish a full stop landing within 70 percent of the effective

| ength of the runway.

§ 135.377 Large transport category airplanes: Reciprocating engi ne powered:
Landing linmtations: Alternate airports.

No person nay list an airport as an alternate airport in a flight plan unless
the airplane (at the weight anticipated at the tine of arrival at the
airport), based on the assunptions in 8§ 135.375(a)(1) and (2), can be brought
to a full stop landing within 70 percent of the effective length of the
runway.

Current JAR text:

1.  JAR-OPS 1.470 Applicability

(a) An operator shall ensure that nulti-engine aeroplanes powered by
turbopropeller engines wth a nmaxinmum approved passenger seating
configuration of nore than 9 or a maxi num take-off mass exceedi ng 5700 kg.
and all multi-engine turbojet powered aeropl anes are operated in accordance
with Subpart G (Performance C ass A)

(b) An operator shall ensure that propeller driven aeroplanes with a maxi num
approved passenger seating configuration of 9 or less, and a maxi num t ake-
off mass of 5700 kg or less are operated in accordance with Subpart H
(Performance C ass B).

(c) An operator shall ensure that aeroplanes powered by reciprocating engines
wi th a maxi nrum approved passenger seating configuration of nore than 9 or a
maxi mum take-of f mass exceeding 5700 kg are operated in accordance wth
Subpart | (Performance Cass Q).

SUBPART H - PERFORMANCE CLASS B
JAR- OPS 1.525. General

(a) An operator shall not operate a single-engi ne aeropl ane:
(1) At night; or
(2)I'n I nstrument Meteorol ogi cal Conditions except under Special Visua
Fl i ght Rul es.
Note: Limtations on the operation of single-engine aeroplanes are
covered by JAR OPS 1.240(a)(6).
(b) An operator shall treat two-engine aeroplanes which do not neet the clinb
requi renents of Appendix 1 to JAR-OPS 1.525(b) as singl e-engi ne aeropl anes.

JAR-OPS 1.530. Take-off.

(a) An operator shall ensure that the take-off nmass does not exceed the
maxi mum t ake- of f mass specified in the Aeroplane Flight Manual for the
pressure altitude and the anbient tenperature at the aerodrone at which the
take-of f is to be made.
(b) An operator shall ensure that the unfactored take-off distance, as
specified in the Aeroplane Flight Manual does not exceed:
(1)When nultiplied by a factor of 1.25, the take-off run available; or
(2) When stopway and/or clearway is available, the follow ng:
(i) The take-off run avail abl e;
(ii) When nultiplied by a factor of 1.15, the take-off distance
avai |l abl e; and
(iii) Wien multiplied by a factor of 1.3, the accel erate-stop distance
avai |l abl e.
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(c)When showi ng conpliance w th sub-paragraph (b) above, an operator shal

take account of the foll ow ng:

(1) The mass of the aeroplane at the comencenent of the take-off run

(2) The pressure altitude at the aerodrong;

(3) The anbi ent tenmperature at the aerodrong;

(4) The runway surface condition and the type of runway surface (see AMC OPS
1.530(c)(4) & |EM OPS 1.530(c)(4));

(5) The runway slope in the direction of take-off (see AMC OPS 1.530(c)(5));
and

(6) Not nore than 50% of the reported head-w nd conponent or not |ess than
150% of the reported tail-w nd conponent.

JAR- OPS 1.535. Take-of f Cbstacle C earance - Milti-Engi ned Aeropl anes. (See |EM
OPS 1.535)

(a) An operator shall ensure that the take-off flight path of aeroplanes with
two or nore engines, determned in accordance with this sub-paragraph
clears all obstacles by a vertical margin of at least 50 ft, or by a
hori zontal distance of at least 90 mplus 0.125 x D, where Dis the
hori zontal distance travelled by the aeroplane fromthe end of the take-off
di stance avail able or the end of the take-off distance if a turnis
schedul ed before the end of the take-off distance avail abl e except as
provi ded in sub-paragraphs (b) and (c) bel ow. Wen showi ng conpliance wth
this sub-paragraph (see AMC OPS 1.535(a) & IEM OPS 1.535(a)) it nust be
assumed that:

(1) The take-off flight path begins at a height of 50 ft above
the surface at the end of the take-off distance required by JAR OPS
1.530(b) and ends at a height of 1500 ft above the surface;

(2) The aeropl ane is not banked before the aeropl ane has
reached a height of 50 ft above the surface, and that thereafter the
angl e of bank does not exceed 15°;

(3) Failure of the critical engine occurs at the point on the
all engine take-off flight path where visual reference for the purpose
of avoi ding obstacles is expected to be |ost;

(4) The gradi ent of the take-off flight path from50 ft to the
assuned engine failure height is equal to the average all-engi ne
gradient during clinmb and transition to the en-route configuration
multiplied by a factor of 0.77; and

(5) The gradient of the take-off flight path fromthe height
reached in accordance with sub-paragraph (4) above to the end of the
take-of f flight path is equal to the one engi ne inoperative en-route
clinb gradient shown in the Aeroplane Flight Mnual

(b)When showi ng conpliance with sub-paragraph (a) above for those cases where
the intended flight path does not require track changes of nore than 15°,
an operator need not consider those obstacles which have a | ateral distance
greater than
(1)300 m if the flight is conducted under conditions allow ng visua

course gui dance navigation, or if navigational aids are avail able
enabling the pilot to maintain the intended flight path with the sane
accuracy (see Appendix 1 to JAR - OPS 1.535(b)(1) & (c)(1)); or

(2)600 m for flights under all other conditions.

(c)When showi ng conpliance with sub-paragraph (a) above for those cases where
the intended flight path requires track changes of nore than 15°, an
operator need not consider those obstacles which have a | ateral distance
greater than:

(1)600 mfor flights under conditions allow ng visual course guidance
navi gation (see Appendix 1 to JAR-OPS 1.535(b)(1) & (¢)(1));

(2)900 mfor flights under all other conditions.

(d)When showi ng conpliance with sub-paragraphs (a), (b) and (c) above, an
operator nust take account of the follow ng:

(1) The nmass of the aeroplane at the comencenent of the take-off run

(2) The pressure altitude at the aerodrone;

(3) The ambi ent tenperature at the aerodrone; and

(4) Not nore than 50% of the reported head-w nd conponent or not |ess than
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150% of the reported tail-w nd conponent.
JAR-OPS 1.540. En-Route - Milti-engined aeropl anes. (See | EM OPS 1.540)

(a) An operator shall ensure that the aeroplane, in the neteorol ogica
conditions expected for the flight, and in the event of the failure of one
engine, with the remai ning engi nes operating within the nmaxi mum conti nuous
power conditions specified, is capable of continuing flight at or above the
relevant mininumaltitudes for safe flight stated in the Operati ons Manua
to a point 1000 ft above an aerodrome at which the perfornmance requirenents
can be net.

(b) When showi ng conpliance with sub-paragraph (a) above:

(1) The aeropl ane must not be assuned to be flying at an altitude exceeding
that at which the rate of clinb equals 300 ft per minute with all engines
operating within the maxi num conti nuous power conditions specified; and

(2) The assuned en-route gradient with one engine inoperative shall be the
gross gradi ent of descent or clinb, as appropriate, respectively increased
by a gradient of 0.5% or decreased by a gradient of 0.5%

JAR-OPS 1.542. En-Route - Single-engine aeroplanes. (See | EM OPS 1.542)

(a) An operator shall ensure that the aeroplane, in the neteorol ogica
conditions expected for the flight, and in the event of engine failure, is
capabl e of reaching a place at which a safe forced | anding can be made. For
| andpl anes, a place on land is required, unless otherw se approved by the
Aut hority.

(b)When showi ng conpliance with sub-paragraph (a) above:

(1) The aeropl ane nmust not be assuned to be flying, with the engine
operating within the maxi mum conti nuous power conditions specified, at
an altitude exceeding that at which the rate of clinb equals 300 ft per
m nute; and

(2) The assuned en-route gradient shall be the gross gradi ent of descent
i ncreased by a gradient of 0.5%

JAR-OPS 1.545. Landing - Destination and Alternate Aerodrones. (See AMC OPS
1.545 & 1.550)

An operator shall ensure that the | anding nass of the aeroplane determined in
accordance with JAR-OPS 1.475(a) does not exceed the maxi mum | andi ng nass
specified for the altitude and the anbient tenperature expected for the
estimated tine of |anding at the destination and alternate aerodrone.

JAR-OPS 1.550. Landing - Dry runway. (See AMC OPS 1.545 & 1.550)

(a) An operator shall ensure that the | anding nmass of the aeropl ane determ ned
in accordance with JAR OPS 1.475(a) for the estimated tinme of |anding
allows a full stop landing from50 ft above the threshold within 70% of the
| andi ng di stance avail abl e at the destination aerodrone and at any
alternate aerodrone. The Authority nmay approve the use of |anding distance
data factored in accordance with this paragraph and based on a screen
hei ght of less than 50 ft, but not less than 35 ft, for Steep Approach and
Short Landi ng procedures. (See Appendix 1 to JAR-OPS 1.550(a).)

(b)When showi ng conpliance w th sub-paragraph (a) above, an operator shal
take account of the foll ow ng:

(1) The altitude at the aerodrone;

(2) Not nore than 50% of the head-wi nd conponent or not |ess than 150% of
the tail-w nd conponent.

(3) The runway surface condition and the type of runway surface (see AMC OPS
1.550(b)(3)); and

(4) The runway slope in the direction of |landing (see AMC OPS 1.550(b)(4));

(c) For despatching an aeroplane in accordance wi th sub-paragraph (a) above, it
must be assuned that:

(1) The aeroplane will land on the npbst favourable runway, in still air; and
(2) The aeroplane will land on the runway nost likely to be assigned
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consi dering the probable wi nd speed and direction and the ground
handl i ng characteristics of the aeropl ane, and considering ot her
conditions such as landing aids and terrain. (See | EM OPS 1.550(c).)
(d)If an operator is unable to conply with sub-paragraph (c)(2) above for the
destinati on aerodrone, the aeroplane may be despatched if an alternate
aerodrone is designated which permits full conpliance with sub-paragraphs
(a), (b) and (c) above.

JAR- OPS 1.555. Landi ng-Wt and Cont ani nat ed Runways

(a) An operator shall ensure that when the appropriate weather reports or
forecasts, or a conbination thereof, indicate that the runway at the
estimated tine of arrival nmay be wet, the |landing distance available is
equal to or exceeds the required | anding di stance, determ ned in accordance
with JAR - OPS 1.550, multiplied by a factor of 1.15

(b) An operator shall ensure that when the appropriate weather reports or
forecasts, or a conbination thereof, indicate that the runway at the
estimated tine of arrival may be contaninated, the |anding distance,
determ ned by using data acceptable to the Authority for these conditions,
does not exceed the | anding di stance avail abl e.

(c)A landing distance on a wet runway shorter than that required by sub-
paragraph (a) above, but not |ess than that required by JAR - OPS 1.550(a),
may be used if the Aeroplane Flight Manual includes specific additional
i nformati on about | anding di stances on wet runways.

SUBPART | - PERFORMANCE CLASS C
JAR- OPS 1.560. GCeneral

An operator shall ensure that, for determ ning conpliance with the
requirenents of this Subpart, the approved performance Data in the Aeropl ane
Fl i ght Manual is supplenented, as necessary, with other Data acceptable to the
Authority if the approved perfornmance Data in the Aeroplane Flight Manual is

i nsufficient.

JAR- OPS 1.565. Take-off.

(a) An operator shall ensure that the take-off nass does not exceed the maxi num
take-of f nass specified in the Aeroplane Flight Manual for the pressure
altitude and the anbient tenperature at the aerodrone at which the take-off
is to be made.

(b) An operator shall ensure that, for aeroplanes which have take-off field
| ength data contained in their Aeroplane Flight Manual s that do not include
engine failure accountability, the distance fromthe start of the take-off
roll required by the aeroplane to reach a height of 50 ft above the surface
with all engines operating within the maxi numtake-off power conditions
specified, when nultiplied by a factor of either
(1) 1.33 for aeroplanes having two engines; or
(2) 1.25 for aeroplanes having three engines; or
(3) 1.18 for aeroplanes having four engines,
does not exceed the take-off run available at the aerodronme at which the
take-off is to be nade.

(c)An operator shall ensure that, for aeroplanes which have take-off field
l ength data contained in their Aeroplane Flight Manual s whi ch accounts for
engine failure, the following requirenents are net in accordance with the
specifications in the Aeroplane Flight Mnual
(1) The accel erate-stop di stance nmust not exceed the accel erate-stop

di stance avail abl e;

(2) The take-off distance nust not exceed the take-off distance avail abl e,
with a clearway di stance not exceeding half of the take-off run
avai |l abl e;

(3) The take-off run nust not exceed the take-off run avail abl e;

(4) Conpliance with this paragraph nust be shown using a single value of V1
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for the rejected and continued take-off; and

(5)On a wet or contam nated runway the take-off mass nust not exceed that
permtted for a take-off on a dry runway under the same conditions.

(d)When showi ng conpliance w th sub-paragraphs (b) and (c) above, an operator

nmust take account of the follow ng:

(1) The pressure altitude at the aerodrone;

(2) The ambi ent tenperature at the aerodrone;

(3) The runway surface condition and the type of runway surface (see |EM
OPS 1.565(d)(3));

(4) The runway slope in the direction of take-off (see AMC OPS
1.565(d)(4));

(5)Not nore that 50% of the reported head-w nd conponent or not |ess than
150% of the reported tail-w nd conponent; and

(6) The loss, if any, of runway length due to alignnment of the aeropl ane
prior to take-off.

JAR- OPS 1.570. Take-off (Obstacle C earance.

(a) An operator shall ensure that the take-off flight path with one engine
i noperative clears all obstacles by a vertical distance of at |east 50 ft
plus 0.01 x D, or by a horizontal distance of at |east 90 mplus 0.125 x D
where D is the horizontal distance the aeroplane has travelled fromthe end
of the take-off distance avail able.

(b) The take-off flight path nust begin at a height of 50 ft above the surface
at the end of the take-off distance required by JAR-OPS 1.565(b) or (c) as
appl i cable, and end at a height of 1500 ft above the surface.

(c)When showi ng conpliance with sub-paragraph (a), an operator nust take
account of the foll ow ng:

(1) The nass of the aeroplane at the comencenent of the take-off run

(2) The pressure altitude at the aerodrone;

(3) The ambi ent tenperature at the aerodrone; and

(4) Not nore than 50% of the reported head-w nd conponent or not |ess than
150% of the reported tail-w nd conponent.

(d)When showi ng conpliance with sub-paragraph (a) above, track changes shal
not be allowed up to that point of the take-off flight path where a height
of 50 ft above the surface has been achi eved. Thereafter, up to a hei ght of
400 ft it is assuned that the aeroplane is banked by no nore than 15°.
Above 400 ft hei ght bank angles greater than 15°, but not nore than 25° may
be schedul ed. Adequate all owance nust be nade for the effect of bank angle
on operating speeds and flight path including the distance increnents
resulting fromincreased operating speeds. (See AMC OPS 1.570(d).)

(e)Wien showi ng conpliance with sub-paragraph (a) above for those cases which
do not require track changes of nmore than 15°, an operator need not
consi der those obstacles which have a lateral distance greater than

(1) 300 m if the pilot is able to nmaintain the required navigationa
accuracy through the obstacle accountability area; or
(2) 600 m for flights under all other conditions.

(f)When showi ng conpliance with sub-paragraph (a) above for those cases which
do require track changes of nore than 15°, an operator need not consider
t hose obstacl es which have a |ateral distance greater than
(1) 600 m if the pilot is able to maintain the required navigationa

accuracy through the obstacle accountability area; or

(2) 900 mfor flights under all other conditions.

(9) An operator shall establish contingency procedures to satisfy the
requi renents of JAR - OPS 1.570 and to provide a safe route, avoiding
obstacles, to enable the aeroplane to either conply with the en-route
requi renents of JAR - OPS 1.570, or land at either the aerodrone of
departure or at a take-off alternate aerodrone.

JAR-OPS 1.575. En-Route-All Engi nes Qperating.
(a) An operator shall ensure that the aeroplane will, in the neteorol ogica

conditions expected for the flight, at any point on its route or on any
pl anned di version therefrom be capable of a rate of clinb of at |east 300
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ft per mnute with all engines operating within the maxi num conti nuous

power conditions specified at:

(1) The minimum altitudes for safe flight on each stage of the route
to be flown or of any planned diversion therefromspecified in, or
calcul ated fromthe infornmation contained in, the Operations Mnua
relating to the aeroplane; and

(2) The mini mum al titudes necessary for conpliance with the conditions
prescribed in JAR - OPS 1.580 and 1.585, as appropriate.

JAR- OPS 1.580. En-Route-One Engine Inoperative. (See AMC OPS 1.580)

(a) An operator shall ensure that the aeroplane will, in the neteorol ogica
conditions expected for the flight, in the event of any one engi ne becom ng
i noperative at any point on its route or on any planned diversion therefrom
and with the other engine or engines operating within the maxi num
conti nuous power conditions specified, be capable of continuing the flight
fromthe cruising altitude to an aerodrone where a | anding can be nade in
accordance with JAR-OPS 1.595 or JAR-OPS 1.600 as appropriate, clearing
obstacles within 9.3 km (5 nn) either side of the intended track by a
vertical interval of at |east:

(1) 1000 ft when the rate of clinb is zero or greater; or
(2)2000 ft when the rate of clinb is | ess than zero.

(b) The flight path shall have a positive slope at an altitude of 450 m (1500
ft) above the aerodronme where the landing is assuned to be nmade after the
failure of one engine.

(c) For the purpose of this sub-paragraph the available rate of clinb of the
aeropl ane shall be taken to be 150 ft per minute | ess than the gross rate
of clinmb specified.

(d) When showi ng conpliance with this paragraph, an operator mnust increase the
wi dt h margi ns of sub-paragraph (a) above to 18.5 km (10 nm) if the
navi gati onal accuracy does not neet the 95% contai nment |evel.

(e)Fuel jettisoning is permtted to an extent consistent with reaching the
aerodrone with the required fuel reserves, if a safe procedure is used.

JAR- OPS 1.585. En-Route-Aeroplanes Wth Three Or Mre Engi nes, Two Engi nes
| noperative.

(a) An operator shall ensure that, at no point along the intended track, will
an aeropl ane having three or nore engines be nore than 90 minutes at the
all -engine long range cruising speed at standard tenperature in still air,
away from an aerodrone at which the performance requirenents applicable at
t he expected | anding nass are net unless it conplies with sub-paragraphs
(b) to (e) bel ow

(b) The two-engi nes inoperative flight path shown nust permt the aeroplane to
continue the flight, in the expected neteorol ogical conditions, clearing
all obstacles within 9.3 km (5 nm either side of the intended track by a
vertical interval of at l|east 2000 ft, to an aerodrone at which the
performance requirenents applicable at the expected | anding nass are net.

(c) The two engines are assuned to fail at the nost critical point of that
portion of the route where the aeroplane is nore than 90 minutes, at the
all engines long range cruising speed at standard tenperature in still air,
away from an aerodrone at which the performance requirenents applicable at
t he expected | andi ng mass are net.

(d) The expected mass of the aeroplane at the point where the two engines are
assuned to fail nmust not be less than that which would include sufficient
fuel to proceed to an aerodrone where the landing is assuned to be nmde,
and to arrive there at an altitude of a |east 450 m (1500 ft) directly over
the landing area and thereafter to fly level for 15 mnutes.

(e) For the purpose of this sub-paragraph the available rate of clinb of the
aeropl ane shall be taken to be 150 ft per minute |l ess than that specified.

(f)When showi ng conpliance with this paragraph, an operator nust increase the
wi dt h margi ns of sub-paragraph (a) above to 18.5 km (10 nm if the
navi gati onal accuracy does not neet the 95% contai nment |evel.

(g)Fuel jettisoning is pernmtted to an extent consistent with reaching the
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aerodrone with the required fuel reserves, if a safe procedure is used.

JAR- OPS 1.590. Landing-Destination and Alternate Aerodrones. (See AMC OPS
1.590 and 1.595)

An operator shall ensure that the | anding nass of the aeroplane determined in
accordance with JAR-OPS 1.475(a) does not exceed the maxi mum | andi ng nass
specified in the Aeroplane Flight Manual for the altitude and, if accounted
for in the Aeroplane Flight Manual, the anbient tenperature expected for the
estimated tine of landing at the destination and alternate aerodrone.

JAR- OPS 1.595. Landing-Dry Runways. (See AMC OPS 1.590 and 1.595)

(a) An operator shall ensure that the | anding mass of the aeropl ane determ ned
in accordance with JAR OPS 1.475(a) for the estimated time of |anding
allows a full stop landing from50 ft above the threshold within 70% of the
| andi ng di stance avail abl e at the destination and any alternate aerodrone.

(b)When showi ng conpliance with sub-paragraph (a) above, an operator nust take
account of the foll ow ng:

(1) The altitude at the aerodrong;

(2)Not nore than 50% of the head-wi nd conponent or not |ess than 150% of
the tail-w nd conponent;

(3) The type of runway surface (see AMC OPS 1.595(b)(3)); and

(4) The sl ope of the runway in the direction of |anding (see AMC OPS
1.595(b)(4)).

(c) For despatching an aeropl ane in accordance wth sub-paragraph (a) above it
must be assuned that:

(1) The aeroplane will land on the nost favourable runway in still air; and
(2) The aeroplane will land on the runway nost likely to be assigned
consi dering the probable wi nd speed and direction and the ground
handl i ng characteristics of the aeropl ane, and considering ot her
conditions such as landing aids and terrain. (See |EM OPS 1.595(c).)

(d)If an operator is unable to conply with sub-paragraph (b)(2) above for the
destinati on aerodronme, the aeroplane may be despatched if an alternate
aerodrone is designated which permits full conpliance with sub-paragraphs
(a), (b) and (c).

JAR- OPS 1.600. Landi ng-Wet and Cont ami nated Runways.

(a) An operator shall ensure that when the appropriate weat her reports or
forecasts, or a conbination thereof, indicate that the runway at the
estimated time of arrival may be wet, the |anding distance available is
equal to or exceeds the required | anding di stance, determ ned in accordance
with JAR - OPS 1.595, nultiplied by a factor of 1.15

(b) An operator shall ensure that when the appropriate weather reports or
forecasts, or a conbination thereof, indicate that the runway at the
estimated tine of arrival may be contaninated, the | anding distance
determ ned by using data acceptable to the Authority for these conditions,
does not exceed the | anding di stance avail abl e.

2a — If no FAR or JAR standard exists, what nmeans have been used to ensure
this safety issue is addressed? [Reproduce text fromissue papers, special
conditions, policy, certification action itens, etc., that have been used
relative to this 1ssue]

N A
3 - Wat are the differences in the FAA and JAA standards or policy and what
do these differences result in? [Explain the differences in the standards or

policy, and what these differences result in relative to (as applicable)
design features/capability, safety margins, cost, stringency, etc.]
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Currently, the Part 121/135 Subpart | airplane performance operating rules
differentiate between two types of aircraft: reciprocating engi ne powered and
turbi ne engi ne powered. The JAR recogni zes three different airplane

per f or mance cat egori es:

Class A: All Milti-engine turbojets aircraft, and any nulti-engine
turbopropeller aircraft with a maxi num approved passenger seating
configuration of nore than 9, or a maxi mum takeoff wei ght
exceedi ng 5700 kg (12,566 |Ib).

Class B: Any propeller driven aircraft with a nmaxi mum approved passenger
seating configuration of 9 or less, and a maxi num takeof f wei ght
of 5700 kg (12,566 IDb).

Cass C. Any aircraft powered by reciprocating engines with a maxi mum
approved passenger seating configuration of nore than 9 or a
maxi mum t akeof f wei ght exceedi ng 5700 kg (12,566 |hb).

The FAR divi des performance requirenents based on the engine type, whereas the
JAR considers engine type, seating configuration and nmaxi num al | owabl e
takeof f weight. The FARis the nore stringent because both the Part 121 and
135 perfornmance rules apply to all aircraft, regardl ess of size or seating
configuration. The focus of the harnonization effort was on matching the
121/135 rules with the JAR Class A aircraft requirenments. It was the decision
of the Performance Harnoni zati on Woirking Group to not create a separate d ass
B and Class C category within the FAR The Cass B and Class C aircraft are
commuter aircraft, and therefore there is no real conpetitive econonic
advantage for a JAR operator verses an FAA operator since the two operators
woul d never be operating the sane aircraft into the same airport.

4 - \What, if any, are the differences in the current neans of conpliance?
[Provide a brief explanation of any differences in the current conpliance
criteria or nethodology (e.g., issue papers), including any differences in
either criteria, nethodology, or application that result in a difference in
stringency between the standards.]

N A — For certain types of commuter aircraft, there is a difference in the
performance requirenents between the FAR and JAR, however, the decision by the
Per f or mance Har noni zati on Wrki ng G oup was to not harnonize on these

di fferences since there is no conpeting operations of these aircraft types.

5 — What is the proposed action? [Describe the new proposed requirenent, or
t he proposed change to the existing requirenent, as applicable. |Is the
proposed action to introduce a new standard, or to take sone other action?
Expl ai n what action is being proposed (not the regulatory text, but the
underlying rationale) and why that direction was chosen for each proposed
action.]

The proposed action is to not harnonize to the JAR standard. The harnoni zation
of the FAR and JAR perfornance operating rules is based on providing a |evel
econom ¢ playing field. Since JAR dass B and Class C aircraft do not compete
agai nst US operators, there is no conpetitive benefit to be | ost or gained by
adopting this change into the FAR
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(LXVI.)Report from the Airplane Performance Harmonization Working
Group

(LXVIlL.)Issue: Retroactive application of standards adopted by the
final rule, “Improved Standards for Determining Rejected Takeoff
and Landing Performance,” to all airplanes in service

Rul e Sections: FAR 25.101, 25.109, 121.189, 135.379/JAR 25.101, 25.109, JAR-
OPS 1. 490

1 - What is the underlying safety issue to be addressed by the FAR/ JAR?

[ Expl ain the underlying safety rationale for the requirenent. Wy should the
requi renment exist? What pronpted this rul emaking activity (e.g., new

technol ogy, service history, etc.)?]

The standards referenced in the working group’s task statenent contained three
requi renents that were applicable only to new airplane type certifications:

1. Arevision to the nmethod of accounting for the tine needed by the pilot to
acconplish the actions needed to rejected takeoff;

2. Requirements to account for wet runway takeoff performance; and
3. Requirements to account for worn brakes.

During the rul enaki ng process |eading to the adoption of the “Inproved
Standards for Determ ning Rejected Takeoff and Landi ng Performance” (Anendment
Nos. 1-48, 25-92, 91-256, 121-268, 135-71), the FAA considered nmaki ng these
standards retroactive to all airplanes in service. As stated in the preanble
to that final rule, due to the controversial nature of the issue of
retroactivity, the FAA decided to: (1) proceed with the proposed rul es

wi thout requiring retroactive application of these standards; and

(2) reconmend that the issues of retroactive application of these standards
and requiring operators to take into account runway alignnent distance be
added to the FAA/ JAA harnoni zati on work program

The harnoni zation work programis the formal method devel oped by the FAA and
the JAA to harnoni ze regul ati ons and policies. Tasks on the harnonization
wor k program are assigned to FAR/ JAR harnoni zati on wor ki ng groups in
accordance with the respective rul enaki ng procedures of the FAA and the JAA
The Airplane Performance Harnoni zati on Worki ng Group was tasked with naking
recomendati ons to address the issues of retroactivity of the subject
standards and requiring operators to take into account runway alignnment

di stance. This report addresses the issue of retroactivity of the subject
st andar ds.

Taki ng each of the three requirenents that were applicable only to new
airplane type certifications in turn

(LXVIIL)ltem 1

The underlying safety issue for item1 concerns the safety margin provided in
cal cul at ed accel erate-stop distances to account for the tinme needed for pilots
to acconplish the actions needed to stop the airplane during a rejected
takeof f. These cal cul ated accel erate-stop di stances are provided in the
Ai rplane Flight Manual (AFM and are used to conply with the takeoff operating
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limtations of 88 121.189 and 135.379, and JAR-OPS 1.490 and 1.495. The

| onger the tine interval assumed for the pilots to acconplish the rejected

t akeof f procedures, the |onger the accel erate-stop distance that nust be
avai |l abl e for the takeoff and the greater the safety margin in the event of a
rejected takeoff. |f the |onger accel erate-stop distance is not avail able
(i.e., the takeoff is field-length-linmted), the airplane takeoff weight mnust
be reduced in order to conply with the takeoff operating limtations. Wen

t akeof f wei ght nust be reduced, if this weight reduction is achi eved by
reduci ng payl oad, there is a revenue | oss.

The FAA requires applicants to denmonstrate, by flight test, the tine needed by
the pilot to acconplish the actions necessary to stop the airplane during a
rejected takeoff. Because the test pilots know that they are going to reject
t he takeoff, whereas in actual operations the rejected takeoff nmaneuver is
unexpected, the tine neasured during these flight tests are increased to
account for this difference when the accel erate-stop distances are cal cul ated
for the AFM This is intended to allow sufficient time (and distance) for a
pilot, in actual operations, to acconplish the procedures for stopping the

ai r pl ane.

The nmet hod of determining this adjustnent has varied over the years, but the
obj ective has always been the same — to provide enough tinme and di stance for a
pilot to acconplish the procedures for stopping the airplane. Prior to
Anendnent 25-42, a one-second increment was added to the tinme interval between
each pilot action occurring after V;. For nbst transport category airplanes,

performng a rejected takeoff involves three separate pilot actions. The
pil ot applies the brakes, reduces the thrust or power, and raises the

spoil ers. The applicant defines the order in which the actions occur, but
nmust denonstrate that the resulting procedures do not require exceptiona
skill to perform Since the test pilot’s first action determnes V;, there

are typically two pilot actions (for airplanes w thout autonatic spoiler
depl oynment during a rejected takeoff) occurring after V;. Therefore, usually

two seconds of additional tinme (and the resulting distance) were added to the
time intervals determned by the certification flight tests.

Amendnent 25-42 changed t he method of applying these tine increnents. The
provi si ons added by Amendment 25-42 require the AFM accel erate-stop di stance
to be calculated by inserting a two-second tine increnent after V;, but before

the pilot takes the first action to stop the airplane. During this two-second
time increnent, the airplane continues to accelerate. No further tine
increnents are added to each tine interval between the actions taken by the
pilot to stop the airplane.

The standards adopted by the final rule, “Inproved Standards for Determning
Rej ect ed Takeoff and Landi ng Performance” changed the nethod of applying this
two second tine increnent to a nmethod similar to that existing prior to
Amendnent 25-42. However, the nethod adopted uses a di stance increnment rather
than a tine increnent to clarify that no credit should be taken during this
time period for changes in airplane systemstates (e.g., engine spindown,
brake pressure ranmp-up, etc.). Al so, unlike the nanner in which the pre-
Amendnent 25-42 nethod was i npl enented by some applicants prior to an FAA
policy change in 1981, no credit can be taken for airplane decel eration during
this two second tine period. (lIn 1981, the FAA issued policy that no | onger
al l owed applicants to take credit for airplane deceleration during the
assessed tinme del ays.)

It should be noted that a |arge percentage of current technol ogy transport
category airplanes incorporate autospoil er and aut obrake systens that
automatically raise the spoilers and activate the brakes if the thrust |evers
are brought to the idle position during a takeoff. Use of these automatic
systenms can shorten the time needed to configure the airplane for a rejected
takeof f and help to ensure that none of the actions is inadvertently m ssed.
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Amendnent 25-42 al so added the requirenment to consider rejected takeoffs with
all engines operating. Under this requirenent, the accel erate-stop distance
used to deternine the all owabl e takeoff weight nust be the |longer of the one-
engi ne-i noperative and all -engi nes-operating accel erate-stop distances.
Amendnent 25-92 retained this provision, so retroactive application of
Amendnent 25-92 woul d al so nean retroactive application of the all-engines-
operating accel erate-stop di stance requirenents for those airpl anes
certificated under the pre-Anendnent 25-42 standards.

(LXIX.)ltem 2

The Airpl ane Perfornmance Harnoni zati on Wrking Group’s task associated with
item 2 above was conpleted with the delivery of Wrking Goup Report 2
(“Accounting for the effect of wet runways on takeoff perfornance”) to the Air
Carrier Operations |Issues G oup

a) Item 3

On May 21, 1988, a DC- 10 overran runway 35L at Dallas-Fort Wrth Internationa
Airport during a rejected takeoff (RTO. Eight of the ten wheel brakes failed
during the RTO and the airplane departed the runway at 97 knots. The brakes
that failed had been worn to near the replacenent limts prior to the
accident. The U S. National Transportation Safety Board (NTSB) determ ned
that the probabl e cause of the accident was that the FAA failed to require the
ai rpl ane manufacturer to set appropriate brake wear replacenent limts that
woul d permt the DC- 10-30 airplane to stop froma nmaxi mum energy RTO and that
the manufacturer failed to use available flight test data to set appropriate
brake wear linmits.

As a result, the NTSB issued the follow ng safety recomendati ons to the FAA

A-90-31. Require airplane manufacturers to conduct tests and anal yses to
determ ne the increase in the stopping distance for all turbojet transport
category airplanes currently in service attributed to the difference between
the use of new brakes and the use of brakes worn to the replacenent limts
without credit for the use of reverse thrust.

A-90-32. Require the appropriate airplane manufacturers to determ ne by
tests, sinulation, and/or anal yses the accel erate-stop distances for al
turbojet transport category airplanes currently in service as required by

14 CFR 25.109 (pre-anendnment 42) using denonstrated certification stopping
performance data fromworn brakes and current procedures prescribed for
rejected takeoffs. Account for denpbnstrated pilot reaction tines and for
decel eration device reaction tinmes, such as engi ne spool -down tine and brake
force ranp-up tinme in the determ nation of accelerate-stop distances and add a
di stance safety margin for in-service variations as described in Advisory
Circular 25-7 (chapter 2, paragraphs 11.c.12.iv and vii) to be equivalent to
at least a distance traveled in 2 seconds at an appropriate brake-on speed or
V1 speed.

A-90-33. Revise, as appropriate, the accelerate-stop data in the approved
flight manuals of all turbojet transport category airplanes currently in
service to include the increase in stopping distance attributed to worn brakes
(determined in accordance with Safety Recomrendation A-90-31) and to include
the proper application of safety nmargins for in-service variations (deternined
in accordance with Safety Recommendati on A-90-32).

A-90-035. Revise 14 CFR 25.109 to require that the stopping distance

capabilities of brake assenblies at the allowabl e “nmaxi mum brake wear” limt
are included in the requirement for determ ning the accel erate-stop di stances
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for certification of new airplanes, without credit for the use of reverse
t hrust.

The FAA responded by issuing Airworthiness Directives (AD's) for all in-
service part 25 airplanes with U S. type certificates and a maxi mum gr oss
wei ght over 75,000 pounds. For new airplane designs, the FAA adopted the
“Improved Standards for Determ ning Rejected Takeof f and Landi ng Di stances,”
whi ch amended part 25 (Anendnment 25-92) to address this issue during the type
certification process. The AD s established brake wear limts such that the
brakes, when fully worn, would be capabl e of absorbing the energy froma
maxi mum brake energy RTO. Credit for the use of reverse thrust, which is
normal ly not permtted in determ ning RTO performance on dry runways, was
permtted in determ ning the amount of energy that would need to be absorbed
by the brakes in the fully worn condition

The FAA published dynanoneter test guidelines to be used for deternining the
airplane brake wear limts referenced in the ADs and for use in airplane
certification prograns prior to the adoption of Amendment 25-92. These

gui del i nes specified that the effect of engine reverse thrust could be used in
determ ni ng the dynanoneter RTO maxi num energy | evel “follow ng nornal
procedures for power setting, cutback speed, and the reconmended nunber of
reversers to be used with a critical engine inoperative.” The guidelines also
state that “the effect of inoperative thrust reversers due to M ni num

Equi pnent List (MEL) dispatch nust also be accounted for.”

The FAA declined to apply the “lInproved Standards for Determ ning Rejected
Takeof f and Landi ng Di stances” retroactively, and allowed the use of reverse
thrust credit for determning the wear pin | ength mandated by the AD s
primarily due to concerns regarding the costs of inplenenting the NTSB
reconmendati ons.

The “lInproved Standards for Determ ning Rejected Takeoff and Landi ng

Di stances” went beyond the requirenents of the AD s by not permtting reverse
thrust credit for determ ning worn brake energy requirements and by requiring
all stopping distances in the Airplane Flight Manual to be determined with all
brakes worn to the replacenent or overhaul limt.

The tasking to examine retroactive application of the “Inproved Standards for
Det erm ni ng Rej ected Takeoff and Landi ng Di stances,” essentially tasks the

Ai rpl ane Performance Harnoni zati on Working Group with reconmendi ng, in regards
to in-service airplanes not certificated to the nore recent standards, whether
reverse thrust credit should be renmoved fromthe maxi mum brake energy

requi renent associated with a fully worn brake, and whet her stopping distances
shoul d be changed to reflect stopping distances with all brakes fully worn.

2 - Wat are the current FAR and JAR standards relative to this subject?
[ Reproduce the FAR and JAR rules text as indicated bel ow ]

Current FAR text:
B. Part 25
C.

D. FAR 25.101

(f)Unl ess otherwi se prescribed, in deternmning the accel erate-stop
di stances, takeoff flight paths, takeoff distances, and | andi ng di stances,
changes in the airplane’s configuration, speed, power, and thrust, nust be
made in accordance with procedures established by the applicant for operation
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in service

(h) The procedurés est abl i shed under paragraphs (f) and (g) of this section
nmust —

(1) Be able to be consistently executed in service by crews of average
ski |l

(2) Use nmethods or devices that are safe and reliable; and

(3) Included allowance for any tine delays, in the execution of the
procedures, that may reasonably be expected in service.

E.

(i) The accel erate-stop and | andi ng di stances prescribed in 88 25.109
and 25. 125, respectively, nmust be determined with all the airplane
wheel brake assenblies at the fully worn limt of their allowable
wear range.

F. FAR 25.109

(a) The accel erate-stop distance on a dry runway is the greater of the
fol |l owi ng di stances:

(1) The sum of the distances necessary to —

(i) Accelerate the airplane froma standing start with all engines
operating to Vgg for takeoff froma dry runway;

(ii) Allow the airplane to accelerate from Vg to the highest speed
reached during the rejected takeoff, assuming the critical engine fails at Vg
and the pilot takes the first action to reject the takeoff at the V; for
takeof f froma dry runway; and

(iii) Cone to a full stop on a dry runway fromthe speed reached
as prescribed in paragraph (a)(1)(ii) of this section; plus

(iv) A distance equivalent to 2 seconds at the V,; for takeoff froma
dry runway.

(2) The sum of the distances necessary to —

(i) Accelerate the airplane froma standing start with all engines
operating to the highest speed reached during the rejected takeoff, assum ng
the pilot takes the first action to reject the takeoff at the V; for takeoff

froma dry runway; and

stop on a dry

(ii) Wth all engines still operating, cone to a ful
(a)(2)(i) of this

runway fromthe speed reached as prescribed in paragraph
section; plus

(iii) A distance equivalent to 2 seconds at the V; for takeoff
froma dry runway.

(b) The accel erate-stop distance on a wet runway is the greater of the
foll owi ng di stances:

(1) The accel erate-stop distance on a dry runway determ ned in
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accordance with paragraph (a) of this section; or

(2) The accel erate-stop di stance determ ned in accordance with paragraph
(a) of this section, except that the runway is wet and the correspondi ng wet
runway val ues of Vg and V; are used. In determning the wet runway

accel erate-stop distance, the stopping force fromthe wheel brakes may never
exceed:

(i)A flight test denpbnstration of the maxi num brake kinetic energy
accel erate-stop distance nust be conducted with not nore than 10
percent of the allowable brake wear range renai ning on each of the
ai rpl ane wheel brakes.

G. Part 121

FAR 121.189 Airplanes: Turbine engine powered: Takeoff limtations.

(e) No person operating a turbine engine powered airplane certificated
after August 29, 1959 (SR422B), may take off that airplane at a weight greater
than that listed in the Airplane Flight Manual at which conpliance with the
foll owi ng may be shown:

(7) The accel erate-stop distance nust not exceed the length of the
runway plus the I ength of any stopway.

H. Part 135

FAR 135. 379 Large transport category airplanes: Turbine engi ne powered:
Takeof f limtations.

(e)No person operating a turbine engine powered | arge transport category
airplane certificated after August 29, 1959 (SR422B), nay take off that
airplane at a weight greater than that listed in the Airplane Flight Manual at
whi ch conpliance with the followi ng may be shown:

(7) The accel erate-stop distance nust not exceed the |length of the
runway plus the I ength of any stopway.

Current JAR text:

l. JAR 25.101

(f) Unless otherw se prescribed, in determ ning the accel erate-stop
di stances, takeoff flight paths, takeoff distances, and | anding
di stances, changes in the aeroplane’s configuration, speed, power, and
thrust, nust be made in accordance with procedures established by the
applicant for operation in service.
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(h) The procedureé est abl i shed under paragraphs (f) and (g) of this section
nmust -

(1)Be able to be consistently executed in service by crews of average skill
(2) Use nethods or devices that are safe and reliable; and

(3)Included all owance for any time delays, in the execution of the procedures,
that may reasonably be expected in service. (See ACI 25.101(h)(3).)

(i) The accel erate-stop and | andi ng di stances prescribed in JAR 25.109
and 25. 125, respectively, nmust be determined with all the airplane
wheel brake assenblies at the fully worn limt of their allowable
wear range. (See ACJ 25.101(i).)

K. JAR 25.109

(a) The accel erate-stop distance on a dry runway is the greater of the
foll owi ng di stances:

(1) The sum of the distances necessary to —

(1) Accel erate the aeroplane froma standing start with all engines
operating to Vg for takeoff froma dry runway;

(ii) Alowthe aeroplane to accelerate from Vg to the highest speed reached
during the rejected takeoff, assuming the critical engine fails at Vg
and the pilot takes the first action to reject the takeoff at the V; for
takeoff froma dry runway; and

(iii) Come to a full stop on a dry runway fromthe speed reached as prescribed
i n sub-paragraph (a)(1)(ii) of this paragraph; plus

(iv) A distance equivalent to 2 seconds at the V; for takeoff froma dry
runvay.

(2) The sum of the distances necessary to —

(ii) Accelerate the aeroplane froma standing start with all engines
operating to the highest speed reached during the rejected takeoff, assum ng
the pilot takes the first action to reject the takeoff at the V; for takeoff

froma dry runway; and

(iv) Wth all engines still operating, cone to a full stop on a dry
runway fromthe speed reached as prescribed in sub-paragraph (a)(2)(i) of this
par agr aph; plus

(v) A distance equivalent to 2 seconds at the V; for takeoff froma
dry runway.

(b) (See ACJ 25.109(a).) The accelerate-stop distance on a wet
runway is the greater of the follow ng distances:

(3) The accel erate-stop distance on a dry runway determ ned in
accordance wi th sub-paragraph (a) of this paragraph; or

250



Attachnment to ARAC WG Report 4

(4) The accel erate-stop distance deternmined in accordance with sub-
paragraph (a) of this paragraph, except that the runway is wet and the
correspondi ng wet runway values of Vg and V; are used. |In determning the

wet runway accel erate-stop distance, the stopping force fromthe wheel brakes
may never exceed:

(i)Aflight test denmponstration of the maxi num brake kinetic energy
accel erate-stop distance nust be conducted with not nore than 10
percent of the allowable brake wear range renai ning on each of the
aer opl ane wheel brakes.

JAR- OPS 1.490Take- of f

(1) An operator must meet the following requirements when determining the maximum permitted take-off
mass:
®) The accelerate-stop distance must not exceed the accelerate-stop distance available;
2a — If no FAR or JAR standard exists, what means have been used to ensure

this safety issue is addressed? [Reproduce text fromissue papers, speci al
condi tions, policy, certification action items, etc., that have been used
relative to this issue]

N A

3 - What are the differences in the FAA and JAA standards or policy and what
do these differences result in? [Explain the differences in the standards or
policy, and what these differences result in relative to (as applicable)
design features/capability, safety margins, cost, stringency, etc.] There are
no di fferences in FAA and JAA standards or policy for these issues (except for
retroactive application of the wet runway standards, which is addressed by
Wor ki ng Group Report 2).

4 - What, if any, are the differences in the current neans of conpliance?
[Provide a brief explanation of any differences in the current conpliance
criteria or nethodology (e.g., issue papers), including any differences in
either criteria, nethodology, or application that result in a difference in
stringency between the standards.] NA

5 — What is the proposed action? [Describe the new proposed requirenent, or
t he proposed change to the existing requirenent, as applicable. |Is the
proposed action to introduce a new standard, or to take sone other action?
Expl ai n what action is being proposed (not the regulatory text, but the
underlying rationale) and why that direction was chosen for each proposed
action.]

The proposed action is to take no further action to retroactively apply the

standards adopted by the final rule, “lInproved Standards for Determ ning

Rej ect ed Takeoff and Landi ng Performance,” to all airplanes in service. The
reasons for this reconmmendation are provided in the discussion that foll ows.
However, the working group reconmends that the FAA take appropriate steps to
ensure that the effect of inoperative thrust reversers for M ni mum Equi pnent
List (MEL) dispatch is accounted for on airplane types where reverse thrust

credit was used to determ ne the brake wear pin |ength.
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(LXX.)ltem 1

The new tinme delay nethodology is |less stringent than that inposed by
Amendnent 25-42, approxi mately equal to the nethodol ogy used by nost
applicants after 1981 and prior to Arendnent 25-42, and nore stringent than
t he net hodol ogy used by sone airpl ane manufacturers on sone airplane nodel s
prior to 1981. Table 1 sunmarizes the tinme delay nethodol ogies used to
determ ne the accel erate-stop distances for transport category airpl anes
manuf act ured by Boei ng and Al rbus.

Table 1. Tine Delay Methodol ogi es by Airplane (Boeing and Airbus)

Pr e- Amendment Pre- Anendnent 25-42 Amendnent 25-42
25-42 (Const ant speed (Cont i nued
(Decel eration during 2-second time faccel eration during
during additional del ay) 2-second tinme
time del ay) del ay)

Boei ng 707, 727, 757-200*/ 300, 777-200/ 300
737-100/ 200, 767-200*/ 300*/ 400,

747-100/ 200/ 300/ SP | 747- 400*,
737-300*/ 400*/ 500*,
DC-8, DC-9, DC- 10,
MD- 80, MD-90, MD- 11,

717-200
Al rbus A310, A300-600 A319, A321, A330, A320
A340

* 2 seconds at the speed at which the full braking configuration is first
achi eved

Anmendnent 25-42 inposed a two second delay after V, prior to any pilot action
to stop the airplane during a rejected takeoff. Under this method, the

ai rplane continues to accelerate during this two second time period. Under
the “Inproved Standards for Determ ning Rejected Takeoff and Landi ng
Performance” final rule, the nmethod of applying the two second tine del ay

repl aces the two seconds of continued acceleration with a di stance increnent
equal to two seconds at the V, speed (constant speed). Although its effects
vary, the FAA estimated at the time the new nethod was adopted that it would
reduce, on average, the runway | ength needed for takeoff by 150 feet fromthat
requi red under the Anendnent 25-42 net hodol ogy.

Prior to 1981, sone airplane manufacturers used a net hodol ogy for applying the
two second increnent for sone airplanes where the airplane was decel erating
during the tinme delay period. This methodology results in a shorter distance
i ncrenent than one based on either a constant speed or continued accel eration
The difference in the distance increnent varies fromapproxi mately 130 to 400
feet. Through a policy letter, the FAA discontinued this practice such that
for certification projects after this date, deceleration was not permtted
during the two second time delay period.

After 1981 and prior to Amendnent 25-92, sone applicants inplenented the two
second delay tinme at a constant speed of V,, while others applied the tine
del ay at the speed at which the full braking configuration (e.g., brakes on
and spoilers extended) is first achieved. Since the speed at which the ful
braki ng configuration is first achieved nay be slower than V, the
correspondi ng di stance increment nmay be shorter. The 2-second di stance at the
speed at which the full braking configuration is first achieved is between 60
and 100 feet shorter than the correspondi ng di stance at V, speed.

Interestingly, retroactive application of the Arendrment 25-92 rejected takeoff
standards woul d i nclude certain other provisions that were added by Anendment
25-42 that were not affected by the adoption of Amendment 25-92. These

provi sions include the consideration of an all-engi nes-operating accel erate-
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stop distance, and the elimnation of the ability to consider |less than a 2-
second delay time (which had been possible with the use of automatic spoiler
depl oyment). These provisions have a |arger effect on rejected takeoff

di stances than changi ng the manner of taking into account pilot action tine
del ays, but since they were not added by Anmendnent 25-92, they were not
included in the list of specific issues to be considered in deternining

whet her the “Inproved Standards for Determning Rejected Takeoff and Landi ng
Performance” final rule should be applied retroactively to all airplanes in
service. However, these provisions would effectively be included in
retroactive application of the Anmendnent 25-92 standards, and this was

consi dered by the working group

Retroactive application of the tine delay nethodol ogy fromthe “I nproved
Standards for Determ ning Rejected Takeof f and Landi ng Performance” final rule
woul d require airplane manufacturers to update the accel erate-stop distance
performance information in the Airplane Flight Manuals of all affected

ai rpl anes. Both nmanufacturers and operators would then need to revise
operational performance information, including manuals and software, such as
Fl i ghtcrew Qperati ng Manual s, Qui ck Reference Handbooks, dispatch prograns,
and ot her onboard manual s and software containing airplane perfornmance
infornmation. Considering that the costs of doing so appear to substantially
outwei gh any potential safety benefits, and that those airplane types that be
nost affected are nearing the end of their service life, the working group
reconmends that no further action be taken on this issue.

(LXXI.)ltem 2

Retroactive application of the wet runway requirenents contained in the
“Inproved Standards for Determ ning Rejected Takeof f and Landi ng Perfornmance”
final rule has been recomended for adoption in Wrking G oup Report 2 under
Tasks 1 — 3 assigned to the Airplane Harnonizati on Wrking G oup

(LXXII.)ltem 3

The anal ysis of the May 21, 1988 DC-10 RTO overrun accident showed that there
are two aspects to the worn brake issue. The first is the reduction of the
brake’s energy absorption capability, while the second is the reduction in
brake force (or torque) capability. The first aspect results in a reduction
in the maxi mum wei ght/V, speed for the maxi mum energy condition. The second
aspect results in | onger stopping distances throughout the airplane’s
operating envel ope.

The FAA issued Airworthiness Directives (AD s) establishing maxi mnum brake
wear limts for all transport category airplanes with a maxi numtakeoff wei ght
greater than 75,000 pounds. The AD's were intended to ensure that the brakes,
when fully worn, would be capabl e of absorbing the energy froma naxi num brake
energy RTO Credit for the amount of reverse thrust, as recomended for use
with the critical engine inoperative, was pernitted in determ ning the anmount
of energy that would need to be absorbed by the brakes in the fully worn
condition. The AD action assured brake integrity by matching the brake wear
[imts and the nmaxi num brake energy limitations in the AFM The brake force
(or torque) issue was not directly addressed by the AD s.

Esti mat es have been made of the effect on airplane stopping distance
capability of the reduction in brake force (or torque) due to brake wear. For
t hose airplanes equi pped with carbon brakes, there is no effect on stopping

di stance due to brake wear. For those airplanes equipped with steel brakes,
stoppi ng di stance increases are generally less than 100 feet with all brakes
fully worn. The use of reverse thrust would, at the |east, offset any
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reduction in stopping capability caused by brake wear.

Anot her issue discussed within the working group was whet her stopping
performance penalties should be required for inoperable thrust reverser(s) for
ai rpl anes where reverse thrust credit was used to determi ne the brake wear
l[imt established through the AD action. Wrn brake dynanoneter testing

gui del i nes published by the FAA for deternmining the wear limts for the AD s
stated that “the effect of inoperative thrust reversers due to M ni nmum

Equi prent List (MEL) dispatch nmust al so be accounted for.” The working group
is aware of only one airplane type for which this was done — the DC-10. The
wor ki ng group considers it appropriate to provide suitable MEL adjustnments to
the AFM brake energy limtations for thrust reverser(s) inoperative dispatch
Therefore, the working group reconmends that the FAA take appropriate steps to
ensure that its earlier guidance (i.e., that “the effect of inoperative thrust
reversers due to M ni mum Equi prrent List (MEL) dispatch nust al so be accounted
for”) is conplied with for affected airplane types.

The major safety issue associated with the worn brake issue is brake
integrity, as represented by the brake’s energy absorption capability. This
aspect was addressed and brake integrity at high energy was assured by the

AD' s. The second effect is reduced aircraft stopping perfornance due to brake
wear. To retroactively apply the worn brake requirenments fromthe “Inproved
Standards for Determ ning Rejected Takeoff and Landi ng Perfornmance” fina

rul e, airplane manufacturers would be required to update the maxi num brake
energy and accel erate-stop distance performance information in the Airplane
Fl i ght Manuals of all affected airplanes. Both manufacturers and operators
woul d need to then revise operational performance information, including
manual s and software, such as Flightcrew Operating Manuals, Quick Reference
Handbooks, di spatch prograns, and other onboard manual s and software
contai ni ng airplane performance i nformati on. Dependi ng on the methodol ogy
accepted for conpliance with determ ni ng brake energy capability w thout
reverse thrust credit and for determ ning accel erate-stop di stances,
significant additional testing, either by brake dynanmoneter or airplane tests,
or both might be necessary. Considering that the major safety issue has been
addressed, that the costs of retroactively applying the new standards appear
to substantially outweigh any additional potential safety benefits, and that
the affected airplane types are nearing the end of their service life, the
wor ki ng group recomrends no further action on this issue, except in regards to
the MEL considerations for thrust reverser(s) inoperative dispatch (see

previ ous paragraph).

For each proposed change fromthe existing standard, answer the follow ng
guesti ons:

6 - Wat shoul d the harnoni zed standard be? [Insert the proposed text of the
har moni zed standard here]

N A (no change to existing standard)

7 - How does this proposed standard address the underlying safety issue
(identified under #1)? [Explain how the proposed standard ensures that the
underlying safety issue Is taken care of.]

N A (no change to existing standard)

8 - Relative to the current FAR does the proposed standard increase,
decrease, or nmmintain the sane | evel of safety? Explain. [Explain how each
el ement of the proposed change to the standards affects the |level of safety
relative to the current FAR It is possible that sone portions of the
proposal may reduce the | evel of safety even though the proposal as a whole
may i ncrease the |level of safety.]

N A (no change to existing standard)
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9 - Relative to current industry practice, does the proposed standard

i ncrease, decrease, or naintain the same |evel of safety? Explain. [Since

i ndustry practice may be different than what is required by the FAR (e.g.,
general industry practice may be nore restrictive), explain how each el enent
of the proposed change to the standards affects the | evel of safety relative
to current industry practice. Explain whether current industry practice is in
conpliance with the proposed standard. ]

N A (no change to existing standard)

10 - What other options have been considered and why were they not sel ected?
[ Expl ai n what ot her options were considered, and why they were not sel ected
(e.g., cost/benefit, unacceptable decrease in the |evel of safety, |ack of
consensus, etc.) Include the pros and cons associated with each alternative.]

The options that were considered were whether to reconmend retroactively
appl yi ng the standards contained in the “Inproved Standards for Determ ning
Rej ect ed Takeoff and Landi ng Performance” final rule or not. The rationale
for recomendi ng no further action, other than to inplenent previous guidance
regardi ng MEL considerations for thrust reverser(s) inoperative dispatch, is
provided in the working group’s response to question 5.

11 - Who woul d be affected by the proposed change? [ldentify the parties that
woul d be materially affected by the rule change — airplane nmanufacturers,
ai rpl ane operators, etc.]

The recomendati on to ensure that any effect of thrust reverser(s)

i noperative dispatch on nmaxi mum brake energy linmtations is addressed in the
MEL could nmaterially affect manufacturers and operators of transport category
ai rpl anes.

12 - To ensure harnoni zation, what current advisory naterial (e.g., ACJ, AMJ,

AC, policy letters) needs to be included in the rule text or preanble? [Does

any existing advisory material include substantive requirenents that should be
contained in the regulation? This may occur because the regulation itself is

vague, or if the advisory material is interpreted as providing the only

accept abl e means of conpliance.]

None.

13 - Is existing FAA advisory material adequate? If not, what advisory material should be
adopted? [Indicate whether the existing advisory material (if any) is adequate. If the current
advisory material is not adequate, indicate whether the existing material should be revised, or
new material provided. Also, either insert the text of the proposed advisory material here, or
summarize the information it will contain, and indicate what form it will be in (e.g., Advisory
Circular, policy, Order, etc.)]

N/A

14 - How does the proposed standard conmpare to the current | CAO standard?

[ ndi cate whet her the proposed standard conplies with or does not conply with
t he applicable | CAO standards (if any)]

N A

15. — Does the proposed standard affect other HWG s? [Indicate whether the
proposed standard should be reviewed by other harnonization working groups and
why. ]

N A (no change to existing standard)
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16 - What is the cost inpact of conplying with the proposed standard? [Pl ease
provide information that will assist in estinmating the change in cost (either
positive or negative) of the proposed rule. For exanple, if newtests or
designs are required, what is known with respect to the testing or engineering
costs? |If new equi pnent is required, what can be reported relative to
purchase, installation, and nmai ntenance costs? |n contrast, if the proposed
rule relieves industry of testing or other costs, please provide any known
estimate of costs.]

The recomendati on to ensure that any effect of thrust reverser(s)

i noperative dispatch on maxi num brake energy lintations is addressed in the
MEL could entail costs to the manufacturers for determning the effect and
revising MEL's to incorporate this information. It could also inpose costs on
operators where this MEL information results in a reduction of payl oad, or

ot herwi se affects an operation

17. - If advisory or interpretive material is to be submitted, document the advisory or
interpretive guidelines. If disagreement exists, document the disagreement.

N/A
18. — Does the HWG wish to answer any supplementary questions specific to this
project? [If the HWG can think of customized questions or concerns relevant to this project,

please present the questions and the HWG answers and comments here.]

No.

19. - Does the HWG want to review the draft NPRM prior to publication in the Federal
Register?

N A
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