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Aviation Rulemaking Advisory:
Committee; Air Carrier Operstions
Subcommittes; Noise Abatement
Takeoft Profiles Working Group

AGEKRCY: Federal Aviation
Administration (FAA), DOT.
ACTION: Notice of establishment of
Noise Abatement Takeoff Profiles
Working Group.

SUMMARY: Notice is given of the
establishment of a Noise Abatement
Takec!f Profiles Working Group by the
Air Carrler Operztions Subcommittee of
ti.e Aviation Rulemaking Advisory
Cemmitiee. This notice informs the
public of the activities of the Air Carrier
Operations Subcommittee of the
Aviation Rulemaking Advisory
Committee.

FOR FURTHER INFORMATION CONTACT:
Mr. David S. Potter, Executive Director,
Air Carrier Operations Subcommittee,
Flight Standards Service (AFS-201}, 800
Independence Avenue, SW.,
Washington, DC 20591, telephone: (202)
287-8166; FAX: (202} 267-5230.
SUPPLEMENTARY INFORMATION: The
Federal Aviation Administration (FAA)
esteblished an Aviation Rulemaking
Advisory Committee (58 FR 2190,
Jaruary 22, 1991) which held its first
meeting on May 23, 1991 (56 FR 20492,
May 3, 1991). The Air Carrier Operations
Subcommittee was established at the
meeting to provide advice and
recommendations to the Director, FAA
Flight Standards Service, on air carrier
operations, pertinent regulations, and
associated advisory material. At its first
meeting cn May 24, 1991 (56 FR 20492,
May 3, 1991}, the subcommittee
established the Noise Abatement
Takeoff Profiles Working Group.

Specifically, the working group's task
is the following:

Determine close in {flaps down) and
distant {flaps up) standard takeoff profiles
and prepare the material for incorporation
into Advisory Circular 91-53.

The Noise Abatement Takeoff Profiles
Working Group will be comprised of
experts from those organizations having
an interest in the task assigned to it. A
working group member need not
necessarily be a representative of one of
the organizations of the parent Air
Carrier Operations Subcommittee or of
the full Aviation Rulemaking Advisory
Committee. An individual who has
expertise in the subject matter and
wishes to become a member of the
working group should write the person
listed under the caption “FOR FURTHER
INFORMATION CONTACT" expressing that
desire and describing his or her interest
in the task and the expertise or she
would being to the working group. The
request will be reviewed with the
subcommittee chair and working group
leader, and the individual advised
whetker or not the request can be
accommodated.

The Secretary of Transportation has
determined that the formation and use
of the Aviation Rulemaking Advisory
Committee and its subcommittee are
necessary in the public interest in
connection with the performance of
duties imposed on the FAA by law.
Meetings of the full committee and any
subcommittees will be open to the
public except as authorized by section
10{d) of the Federal Advisory Committee
Act. Meetings cf the Ncise Abatement
Takeoff Profiles 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 August 7,
1981.

David S. Potter,

Executive Director, Air Carrier Operations
Subcommittee, Aviation Rulemaking
Advisory Commilttee.

[FR Doc. 91-19175 Filed 8-12-91; 8:45 am}

BILLING CODE 4010-13-M
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AIR LINE PILOTS ASSOCIATION
535 HERNDON PARKWAY O P.O.BOX 1169 I HERNDON, VIRGINIA 22070 O [703] 688-2270

August 12, 1991

The Honorable James B. Busey
Administrator

Federal Aviation Administration
800 Independence Avenue, SW
Washington, D.C. 20591-0001

Subject: Recommendation of the Air Carrier
Operations Subcommittee

Dear Admiral Busey:

The Air Carrier Operations Subcommittee of the Aviation
Rulemaking Advisory Committee met on July 31, 1991, to discuss
activities of the subcommittee’s three established working
groups. After several meetings, the Noise Abatement Working
Group had completed their assigned task to develop minimum
performance criteria for noise abatement departure procedures and
presented their report to the subcommittee for approval. Working
group participants, representing a broad spectrum of industry
interests, did an excellent and timely job of developing their
report with its five recommendations.

The subcommittee discussed the Noise Abatement Working Group
report and, with one objection, voted to forward them to you for
immediate action. There are two minority reports attached which
deal primarily with the timing of the implementation of
recommendations 1 and 4.

Recommendation 1 asks that minimum performance criteria contained
in the working group’s report should be incorporated into an
advisory circular (AC). Recommendation 4 asks that a working
group be established to assess a number of factors relating to
noise abatement departure profiles. In anticipation of approval
of this recommendation, the subcommittee established this new
industry working group and their activity will be vital to
develop a method and database for assessing community noise
impacts. Their first meeting is scheduled for August 22, 1991,
in Washington, D.C.

SCHEDULE WITH SAFETY ‘@ 21 AFFILIATED WITH AFL-CIO




The Honorable James B. Busey
August 12, 1991
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Two members of the working group felt that database information
which is to be developed by the recommended working group would
be an essential prerequisite for the evaluation of any potential
AC containing minimum aircraft performance criteria. They felt
that the publication of the AC for comments should be delayed
pending the completion of the recommended working group’s
activities. These opinions are stated in the two minority
reports of the working group report.

After discussion of the working group report, with the minority
reports, the subcommittee voted to forward the recommendations as
proposed with the further recommendation to the FAA that
Recommendation 4 be implemented and a working group be

established as soon as possible. Initial information generated
by this new working group will be given to the FAA as soon as
possible to be published with the AC in the Federal Register to
assist in the evaluation of the proposed AC. It was the opinion .
of the subcommittee that the publication of the AC should not be
delayed while waiting for information from the new working group.

In addition to publishing the draft AC for comments and approving
the establishment of the additional working group, we ask you to
implement the remaining three recommendations of the Noise
Abatement Working Group in an appropriate format.

On behalf of the organizations and individuals participating in
the activities of the Air Carrier Operations Subcommittee, we
thank you for the assistance and support of your staff and the
opportunity to be a part of this advisory process.

Sincerely,

William W. Edmunds, Jr., Chairman
Air Carrier Operations Subcommittee

WWE: jeg

cc: Air Carrier Operations Subcommittee
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Mr. william ¥. Edmunds, Jr.

Chairman, Air Carrier Operations
Subcommittee

Air Line Pilots 2Association

Herndon, VA 22070

Dear Mr. Edmunds:

This is in reference to your August 12 letter in which you transmitted the
report of the Noise Abatement Takeoff Profiles Working Group--a part cf the
Air Carrier Operations Subcommittee of the Aviation Rulemaking Advisory
Committee.

The subcommittee made five recommendations, four of which the Faderal Aviatio
Administration (FAA) accepts provided there are no legal or other reasons why
w2 cannot adopt them. However, because some of the recommended actions canno
take place until others are completed, we cannot give you a definite time
frame for completion of action on the recommendations.

Following are the actions that we will take:

1. An Airport Noise Assessment Working Group has been established
(Recommendation 4). The working group will determine noise footprints
generated by noise abatement departure profiles for use by airports and
air carriers and perform tests at John Wayne Airport.

2. The minimum performance criteria will be incorporated into an advisory
circular (Recommendation 1). While the Airport Noise Assessment Working
Group is evaluating the profiles, the FAA will begin to draft the
advisory circular but will not publish the draft for public comment unti
there is at least a preliminary assessment from the working group. Afte
the comment period closes, the comments will be considered and, where
appropriate, incorporated into the advisory circular.

3. Once the Airport Noise Assessment Working Group has completed its
assessment, the air carriers, in conjunction with the airport operators,
will be requested to select those that they plan to follow. The
individual carriers will formalize the selected takeoff noise abatement
profiles in their aircraft operating manuals. Takeoff nocise abatement
profiles will be implemented through air carrier operations
specifications (Recommendation 3).

4. The FAA will formalize the guidelines for selection of standard noise
abatement departure profiles either in the advisory circular, in FAA
inspector's handbook material, or in other types of guidance material
{Recommendation 2).
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In reference to Recommendation 5, the FAR intends to require the use of an
automatic thrust recovery system for cutbacks greater than the engine-
inoperative climb gradients in § 25.111(c) (3) for the foreseeable future.
Therefore, we do not plan to take any action on this recommendation.

We at the FAA will move as quickly as possible to implement the four
recommendations. However, we urge the Airport Noise Assessment Working Group
to move at the fastest possible pace through their evaluations and testing so
that we can complete the rest of the actions.

I would like to thank your subcommittee, and particularly the Noise Abatenment
Takeoff Profiles Working Group, for its prompt action on the task that the FAA
impcsed at the subcommittee's initial meeting on May 24.

Sincerely,
AJ. BRCDERICK

Anthony J. Broderick
Associate Administrator
for Regulation and Certification
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Report of the Noise Abatement Working Group of the Air Carrier
Operations Subcommittee: Aviation Rulemaking Advisory Committee

The Noise Abatement Working Group held its first meeting in
Washington, D.C. on June 27, 1991. This working group was
assigned the following task: "Determine close-in (flaps down)
and distant (flaps up) standard takeoff profiles and prepare
material for incorporation into an Advisory Circular (these
profiles were also to provide safe takeoff and initial climb
performance criteria on a nation-wide basis)."™ During the first
meeting, and the second on July 24, 1991, the working group
reviewed the results of an informal joint FAA/industry task force
which had previously studied the safety aspects of takeoff noise
abatement procedures (see enclosure #1). The working group has
discussed in detail the need for standardization and the
establishment of minimum performance criteria for noise abatement
takeoff profiles. The working group believes it has accomplished
its assigned task and makes the following recommendations.

1. The minimum performance criteria of enclosure #2 should be ¢
incorporated into an AC.

2. The guidelines in enclosure #3 for selection of noise
abatement takeoff profiles should be formalized.

3. In the interest of ensuring an orderly transition in the
adoption of the performance criteria described in enclosure

¢# 2 A4rg it is recommended that the FAA implement subsequent

wt takeoff noise abatement profiles through air carrier
Operations Specifications at an appropriate time. 1In
addition, at airports where current air carrier operations
are not compatible with the performance criteria in

# 2 —srclosure Y it is recommended that the FAA coordinate

Wwe appropriate agreements and arrangements with the affected
airports and, if appropriate, the affected air carriers.

4. Although some preliminary noise assessments have been
accomplished with data from a B737-300 simulator, more work
is needed to ensure that a process is available to asses
whether any proposed takeoff profile does in fact offer
sufficient noise abatement to justify its use. Accordingly,
assessments of which departure profile is preferable from
environmental standpoints, including noise abatement and
energy conservation, require consideration of aircraft type
and the variety of airport conditions including the
locations of affected noise sensitive areas. 1In the
interest of developing a method and data base for assessing
the community noise benefit (or non-benefit) of the noise
abatement takeoff profiles, it is recommended that the FAA



establish a working group to accomplish this activity.

The group recommends that the FAA assign a working group to
investigate the possibility of utilizing a flight engineer
in lieu of an automatic thrust advance system for the
purpose of defining a minimum cutback thrust level.

The working group also recommends that the FAA develop
policy that ensures that operators may not use a normal
procedure that prescribes the initiation of a power change
(reduction) before attaining 800 feet AGL.
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Eokker Aircraft SV P2 box 760C 1117 U Schiphot, Holland

US Department of Transportation
Federal Aviation Administration
Office of Flight Standards AFS-1
800 Independence Ave, SW
Washington D.C.

U.S.A.

Att. Mr. Wes Euler

your letter/reference our reference date
173-91 24th April 1991.
Subject: Noise abatement cutback, revision to draft AC 91-53A.

Ref. 1. Joint FAA/Industry take-off noise abtement meeting on March 134
1991.
2. FAA letter dated May 15, 1989 to Fokker signed by
ANM-200/Mr. T.J. Howard.

3. Fokker letter EQ/90-0387/A0/MA dated March 29, 1990 to the FAA.

4, FAA Jetter dated April 19,1990 to Fokker signed
by Mr. Daniel C. Beaudette Director Flight Standards Service.

5. Fokker datafax to FAA/Mr. Wes Euler dated 21 March 1991 Take-off
noise levels Fokker 100.

Dear Mr. Euler!

During ref. 1. meeting Fokker took an action item to explain why we were
not in favour of raising the cutback altitude to 800 ft minimum. The
following outlines our criticism in 6 chapters, i.e. Approvals, 800 ft
cutback altitude, Noise, Safety, Future and Summary/conclusion.

domiciied at Amsterdam Algemene Bank Nederland N.V., Amsterdam, no. 54 .03.35.509
trade register Haariem no. 37954 :
trade register Amsterdam no. 156913 Our General Conditions of Purchase are deposited at

address. Schipholdijk 231, Schiphol-Oost the Chamber of Commerce in Amsterdam under depot no. 2097.
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Approvals

The Fokker 100 Noise Abatement Profile (NAP) has been certified by RLD
& FAA for Orange County (SNA) only, see App. I.

This was fully in line with a basic understanding from FAA that,
subject to verification, the system could be approved, see ref. 4,

Ra1s1ng the cutback altitude to 800 ft would
make the above approval useless both for E and AA class
operations, at Orange County

- make most of the Fokker 100 NAP features redundant or even
penalize the Fokker -100 more than other aircraft not having such
a system, for explanation see item C.

800 ft Cutback altitude.

As for the working group recommendations attachment 2 - pages 4 thru 6
on initiating altitude, we believe that 800 ft is not necessarily
safer than 400 ft, because this has to be weighed against how the
cutback is performed, the particular aircraft configuration, equipment
& systems layout, etc.

[ ]
A review of the additional reasons 1 thru 8 of att. 2-4/5 with respect
to the Fokker 100 yields the following:

1. A Fokker 100 usually achieves a stabie flight path at 100-200ft
(YES, IT IS A VERY EASY AIRCRAFT TO FLY!)
After cutback, the system controls to approx 1100ft/min
regardless of partial thrust loss or down draft.

r
.

The F100 has a fully integrated windshear escape guidance also
available on autopilot with automatic firewall thrust selection
between 1ift off and 1500 ft.

wingtip vortex encounters leading to speedioss are fully covered
thru the NAP protection systems, see aiso item D.

3&4 Fokker 100 AFCAS consists of a high integrity monitoring system
that allows category 3B autolands and redundant take off’s from
35 ft.
Autopilot capability from 35 ft gives the crew maximum capability
to excercise external vigilance. .

we find it inconceivable that a hightech auto flight control
system - with all its pre engage safety checks and post engage
monitoring can be used for an automatic landing but not
immediately after take-off.

Please note that on the Fokker 100 it is not possible to engage
into unsafe conditions.
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5. The Fokker 100 NAP does not require clean-up before thrust
reduction. In addition, flaps zero will be the preferred
configuration because it has the best L/D ratio, hence leads
almost always to lowest noise on the ground.

6. The Fokker 100 avionics system allows FMS NAV to be armed on the
ground. If such a take off is performed NAV auto engages at 35 ft
providing further relief to the pilots.

7. while it is true that Fokker 100 NAP requires extra training we
firmly believe this to be minimal because of the simplicity, the
clear task allocation PF-PNF and the fact that the emergency
procedures are the same as normal emergency procedures, see also
item D.

8. Between 500 & 1000ft, TCAS has full operational capability
excluding descend commands. It is true that full TCAS inci.
descent commands will be available earlier (77 sec. at 1000ft on
Fokker 100) however the safety benefit of this is doubted, since
the least likely to occur are TCAS descend commands because of
the vertical speeds achieved after 1iftoff. Noise Abatement
Takeoff performed with the Fokker 100 results in a minimum
vertical speed of 1100fpm, achieved at approx. 800ft AAE.
Therefore, TCAS capability can hardly be a reason for the cutback
altitude to be 800ft.

Ncise.

As already outlined in our fax, ref.5, raising the cutback altitude to
800 ft puts medium by pass ratio engines (the TAY = 3:1) at a
competitive disadvantage especially when close to the airport.

See. APP.II.

Another big disadvantage of a minimum cutback aititude of 800ft
instead of 400ft is that a lot of flexibility to optimize the NAP
procedure for the relevant local situation is Jost. We have added 75
dB noise footprints for representative Fokker 100 take off weights for
85000 & 90.0001b, i.e. average loadfactors for 300 and 500nm trips,
See APP. III. '

while the areas are rather close, the shapes are not. When the
noise-sensitive area’s are located close to the airport, a cut-back
altitude of 400 instead of 800ft will provide substantial noise
benefit’s. '

This is the very reason that we incorporated in our NAP system the
possibility to safely initiate cutback at any desired altitude
starting from 400 ft.

Finally, in order to permit safe cutback at 400ft, the Fokker 100 NAP
system incorporates safety features beyond Draft AC 91-53A. One of
these features results in a noise penalty compared to aircraft not
having similar protection, as we will explain:
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In the Fokker 100 NAP system, the thrust cutback is controlled to
follow the pilotcontrolled pitch attitude, with the result that the
NEPR target is reached at approx. 400ft above the thrust cutback
initiation altitude. The proposed rules with 800 ft minimum cutback
altitude would not require the thrust cutback to be automatically
controlled. A manually set cutback thrust, and hence the corresponding
noise reduction, would be achieved more rapidly, e.g. at 200 ft above
cutback initiation. In order to avoid a noise penalty compared to
aircraft using manual cutback, the automatic feature would have to be
removed, which in our view would reduce safety.

Safety

A proper understanding of the safety issues involved has to start with
the Fokker 100 Filight Deck Design objectives. The most important are:
1. Simple and straight forward operation.

2. Keep the pilot in the loop.

The NAP procedure has been summarized in App. IV.
App. IV. The NAP procedure reviewed against the above principles
gives:

Ad 1 - NAP procedure itself is simple and straight forward. Aparf
from arming the system on the Flight Mode Panel (NAP button)
the only other action is pushing Climb (CLB) on the (MFDS)
thrustrating panel.

- Clear task allocation PF-PNF
- Standard emergency procedures

For these last two items Crew Resource Management has been
implemented as can be observed from the Fiight Manual text, see
app.Vv. '

Ad 2 - The pilot is kept in the loop because

- Thrust cutback "NEPR" value is displayed on the MFDU
throughout NAP-take-off
App. VI Summarizes the NEPR target computation, being
automatic & continous based on all relevant parameters.

- NAP mode annunciation on the Flight Mode Annunciation (FMA)
on EFIS for normal, abnormal and emergency situations.
App. VII Outlines three abnormal/emergency situation
including presentation to the pilot as follows:

Sht.1: Aircraft flies in vertical speed with NEPR (noise
abatement thrust) established, speed is open in
second phase when speed, which was V2 + 10, is lost
(eg due to windshear) i.e. less than V2 + 5, the
system automatically reverts to speed on throttle.
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Sht.2: NAP is armed but not active. The LH engine fails the
system automatically disarms NAP, the RH engine
automatically to controls to the autoselected T.0.
thrust 1imit.

Sht.3: NAP is active, the LH engine fails.
NAP is deactivated. Automatic reversion to TO mode
follows. Again this is clearly indicated to the
pilot both on the FMA and on the MFDS (engine
indication. Actual Speed (V2 + 10) becomes
reference.

The above system not on]y'fully meets draft AC.91.53A, but has
several safety features that go beyond this draft AC as follows.

- After cutback, vertical speed control ensures a constant
rate of climb of approx 1100 ft/min regardless of partial
thrustloss, down draft or windshear. For protection
mechanism’s summary see app. IV sht. 3.

- Thrust cutback follows pitch attitude causing a controlleq
thrust reduction. NEPR target is achieved at approx 400 ft
above cutback altitude.

- Engine failure & windshear procedures are identical for both
normal and NAP take-off.

- Autopilot capability is available to perform NAP.

In view of the foregoing Fokker firmly believes its NAP system
with cutbacks starting at 400ft, to be inherently more safe than
cutback systems and procedures at 800ft following the suggestions
of the noise working group.

This is primarily because of
- The extra safety features as described before.

- The low workload, which has been reduced to the absolute
minimum within the current certification requirements,
see app. VIII.

In fact Fokker believes that NAP take-off with a Fokker 100 at
400ft cutback altitude is safer than a take-off performed with
most other airplanes using 800ft cutback altitude.

Future.

Fokker believes that the revised noise take-off rules as proposed by
the noise working group discourages future developments. The fact that
no credit is given for advanced and/or redundant systems, other than
automatic thrust restoration following engine failure, is a
significant point in this respect.
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F. Summary & Conclusion,

Fokker believes that, apart from serious economic impact for Fokker -
the NAP system was extensively modified following ref.2, which now
seems at least superfluous - the new proposed rules are counter-
productive to the noise groups intentions for two reasons, viz.

a. 800ft cutback favours high bypass ratio engines more than
medium/low bypass ration engines.
It should be noted that the stage 3 noise rules can be beaten by
large margins by both types of engine aircraft combinations!

b. The net safety gain by raising the cutback altitude to 800ft will
be more than offset by the negative safety aspects of mainly
manual cutback procedures as now proposed, since there is no
incentive to incorporate advanced/redundant systems.

\ —~ n — Y
/ /;
’\(‘\j . /
A.JtOvafqﬁ//,/f”” R.deh Hertog
Manager ality Assurance & Chief\ Enginger F28/Fokker 100
Atfworthiness  Engineering %/é’ jz



SUMMARY OF REPORT ON JOINT FAA/INDUSTRY TAKEOFF
NOISE ABATEMENT WORKING GROUP

PROBLEM: Because of unique runway/comsunity situations and varying
perforsance and noise characteristics of different aircraft, there have been
increasing pressures to use nonstandard or special takeoff noise abatement
procedures. The lack of standardization gemerally has a negative effect on
safety. Although a nonstandard procedure may not have a significant effect
vhen considered alone, potentially there is a negative effect on safety when
these procedures vary from airport to airport and aircraft to aircraft. There
is a need to address these potentially negative effects and to ensure that
adequate safety levels are maintained. The attachments to this summary report
on the activities and recommendations of the joint FAA/Industry working group
that wvas formed to address this problea.

ORGANIZATION OF THIS REPORT: This report is organized in a series of
attachments as follows:

Attachment 1 contains the minutes of the working group's meetings.
The minutes are presented first as they provide some background
for the recommendations.

. Attachment 2 contains the recommendations and the reasons for the
recommendations of the working group.

. Attachment 3 provides samples of single event noise profiles and
: noise contours for the recommended procedures with various
aircraft types and engine combinations.

Attachment 4 contains copies of the written comments on the FAA's
initial proposal and counter proposals which are submitted by
industry. The last document of this attachment is a copy of the
FAA's initial proposal.

Attachment 5 contains copies of the results of certain noise
abatement departure profile tests conducted by the working group.

OVERALL NOISE RELIEF BENEFITS: The current Advisory Circular 91-53, Noise
Abatement Profile, provides for only one standard noise abatement departure
profile. This procedure is equivalent to the "distant procedure" recommended
by the working group. The vorking group recommendations include two standard
procedures, one of which provides relief for noise sensitive areas relatively
close to the end of the runvay, and the other, relief for noise sensitive
areas that are more distant from the runway end. The recommendations also
provide for deeper thrust cutbacks for aircraft with high bypass ratio
engines. Current AC 91-53 provides for only a reduction to normal climb
thrust with high bypass engines.




RECOMMENDATIONS: The working group's recommendations and reasons for those
recommendations are in Attachment 2 of this report. 1In summary the working
group recommends the tollowing:

That tvo basic (standard) noise abatement procedures, a close-in
and a distant procedure, be adopted for nationvide use. The
appropriate procedure for a particular situation depends on
operating gross weights, runvay lengths, and locations of the
noise sensitive area.

That the criteria established for noise abatement procedures be
applicable to all types of turbojet aircraft over 75,000 pounds.

That the minimum altitude for initiating the procedure should not
be less than 800 feet above field elevation (AFE).

That for aircraft without automatic thrust cutback and restoration
systems, the cutback thrust should not be less than that necessary
to maintain the engine-inoperative climb gradients specified by
FAR 25.111(c) (3).

That for aircraft with automatic thrust cutback and restoration
systems, the cutback thrust should not be less tham that necessary
to maintain an engine-inoperative climb gradient of at least 0% if
the automatic thrust restoration system failed to function
properly. .

That the noise abatement thrust reduction be maintained until at
least 3,000 feet AFE or until past the noise sensitive area.

. That these criteria for the two noise abatement procedures be made
mandatory through operations specifications.

MAINTENANCE OF ADEQUATE SAFETY LEVELS: The following elements of the

recommendations ensure that adequate levels of safety are maintained.

The requirement for only two basic procedures that are applicable
to all types of turbojet aircraft provides for standardization of
operational procedures and flightcrew training and enhances.
retention of flightcrewv proficiency.

The establishment of a minimum noise abatement initiating altitude
of 800 feet provides for reasonable flightcrew workloads for a
variety of takeoff weights and ambient temperatures as well as a
safety margin (altitude) should windshear, wvake turbulence or
other adverse veather condition be encountered after the thrust
cutback or configuration change is initiated.



The establishment of a minimum level for thrust reduction ensures
a positive rate of climb in the event of an engine failure without
pilot intervention (protection for insidious engine failures and
other emergency scenarios). This minimum level of thrust
reduction also provides sufficient thrust over drag margins to
permit normal maneuvering at low airspeeds and altitudes. It also
limits the amount of pitch-over during a thrust cutback thereby

reducing flightcrev workloads associated with a pitch over to an
acceptable level.



ATTACHMENT 1
MINUTES OF MEETINGS
JOINT FAA/INDUSTRY

NOISE ABATEMENT

WORKING GROUP

FEBRUARY 1, 1991

General: During the June 19, 1990 joint FAA/Industry meeting on
Aircraft Noise Abatement, the FAA presented a proposed resolution
to serve as a "strawman" or as a basis for initiating discussion
and exploring alternative approaches. All persons attending the
meeting were invited to submit comments on the FAA's proposal or
to submit any counter or alternative proposal that they believed
would resolve the problem. It was decided to select a smaller
working group to study these comments or alternative proposals
and to develop recommendations for consideration by the larger
Joint FAA/Industry Group. It was also decided that the working
group should consist of representatives from the pilot
agssociations, representatives from the airlines, and an FAA
representative. The manufacturers elected not to provide a
representative for the working group but agreed to provide any
assistance requested by the group. The following personnel were
selected as members of the working group.

Gene Frank- Senior Director, Flight Standards, Northwest Aiglines
Scott Griffith- Noise Representative, Allied Pilots Association
Tom McBroom- Specialist Flyihg Engineeriﬁg, American Airlines

Joe Schwind- Deputy Director Air Safety, Air Line PIlots Assoc.
Don Jones- Flight Manager-Standards, United Airlines

Bill Phaneuf- Staff Engineer, Air Line Pilots Association

Larry Taylor- Check Airman and Noise Specialist, America West
Airlines '

Dick Deeds- Chairman ALPA Noise Committee, Air Line Pilots Assoc.

Wes Euler- Assistant Manager, Technical Programs Division, FAA

Summary of Comments and Alternative Proposals: ‘Attachment 4

contains all of the written comments concerning the FAA's
proposed resolutions as well as alternative proposals submitted

by industry representatives attending the June 19, meeting. The
following is a brief summary:

ATTCH 1 - 1



McDonnell Douglas: Agreed in concept for the need to establish
three standard takeoff procedures with reservations about
requiring automatic cutback and thrust advance systems and
modified GPWS capabilities for existing fleets. Believes future
systems can be fully automatic, safe and reliable and provide
cutback capability for 0% engine-out gradients. Does not support
action that negates presently approved procedures. Suggests that
this groups efforts be integrated with the efforts presently
being formulated by the Aviation Systems Capacity Task Force
Noise Working Group.

Fokker Aircraft: Does not disagree with the concepts in the
FAA's proposed resolution. Offered recommendations concerning
speed requirements, sequence of thrust and flap selection,
reduced thrust takeoffs, and the alert eye position. Disagrees
with the requirement for the pilot flying being able to perform
the maneuver without assistance. Believes crew coordination
essential to provide for minimum pilot workloads. Recommends
that a specific section be developed to address airworthiness
requirements such as performance, handling qualities, failure
analysis, etc. and another section dealing with operational test
and evaluations to make it clear as to whether FAA Flight
Standards or Airworthiness should be approached for approval.

Boeing: Offered an alternative proposal as well as commentd and
recommendations to the FAA's proposal. Recommendations concerned
speed requirements, initiating altitudes, tying automatic thrust
recovery systems to Part 25.111 gradients instead of altitude,
tying automatic thrust cutback systems to altitude for crew
workload purposes,. GPWS requirements, provisions to arm an
automatic pilot or a flight guidance system, thrust setability,
aircraft controllability and flight guidance systems. The
alternative proposal contained two primary elements: (1)
Cutbacks below 1,000 feet AGL and/or below Part 25.111 engine
inoperative gradients would not be allowed, and (2) airport noise
rules based on noise monitors closer than the distance necessary
for airplanes to become stabilized at cutback power after
reaching 1,000 feet AGL would not be allowed. Emphasized that
element (2) would have to be an essential ingredient to the
viability of the alternative proposal.

Air Trangport Association: Offered no specific comments on the

FAA's proposed resolution. Instead offered an alternative
proposal consisting of the following:

(a) CLOSE-IN (less than 3nm nominal):

1. Takeoff and climb to 1,000 feet AAE.

2. Pitch not to be exceed manufacturer's recommended
maximum pitch attitude.

ATTCH 1 - 2



3. At 1,000 feet reduce thrust to not less than Part 25.111
engine inoperative climb gradients or 0% gradients for aircraft
equipped with auto thrust recovery systems. Maintain takeoff
configuration and V, + 10-20 knots.

4. Continue c&imb at v, + 10-20 knots to 3,000 feet then
set climb thrust and accelerate while retracting flaps on
schedule.

(b) FAR-OUT (beyond 3 miles nominal)
1. Takeoff and climb to 1,500 feet AAE.

2. Pitch not to exceed manufacturers recommended maximum
pitch attitude.

3a. HIGH BYPASS ENGINES

At 1,500 feet set climb thrust, accelerate to V, while
retracting flaps on schedule.

3b. LOW BYPASS ENGINES -
At 1,500 feet accelerate to V, while retracting flaps on
schedule and then set climb thrust.

4. Climb at vV, to 3,000 feet AAE and then initiate normal
climb profile. .

ATA emphasizes that Stage III aircraft provide the highest level
of noise technology currently available, consequently, local use
restrictions should not be permitted to discriminate against any
aircraft which qualifies as Stage III. Airports and/or s
communities must not impose noise restrictions which would
necessitate thrust cutbacks below 1,000 feet.

First Working Group Meeting - The first working group meeting was
held in Washington, DC on July 24 and 25, 1990. The group
reviewed in detail the comments and proposals that were submitted
in response to the FAA's proposal. It was then agreed to discuss
in detail all facets of the noise abatement vertical profile. To
ensure an orderly discussion and mutual understandings, the noise
abatement profile was segmented as follows:

{a) Takeoff segment = Brake release to lst transition.

(b) First transition segment = Thrust cutback and/or Flap
retraction.

(c) Reduced Noise segment = Portion of climb out at reduced
thrust and/or constrained airspeed.

(d) Second transition segment = Reestablishment of normal climb
(thrust, configuration, and/or airspeed).

(e) Enroute climb segment = Normal climb procedures to altitude.
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The working group considered the following factors and their
related effecta, as appropriate, for each of the segments of the
takeoff profile. The effects and the interrelationships of these
effects were discussed in detail as to their impact on the flight
path, safety of operations, and the n01se benefits obtained
throughout the takeoff profile. -

(a) Max rated takeoff thrust - Reduced thrust takeoff.
(b) Takeoff rotation rates and techniques.
(c) Initial climb pitch attitudes.
(d) Altitudes to initiate lst transition segment.
(e) Flight path (pitch angle) changes.
- Amounts of change
- Techniques for performing change
- External visual capabilities - Alert eye position
- Flightcrew workloads -
(f) Flight guidance considerations
(g) Aircraft performance
- Normal climb gradients - All engine/engine inop
- Part 25.111 gradients - All engine/engine inop
- 0% gradients - all engine/engine inop
- Minus gradients - all engine/engine inop
- Flaps up - Flaps down
- Turns
- Power reserves ' .
({h) Thrust reduction and thrust reapplication techniques
(i) Thrust setability considerations
(j) Auto thrust reduction systems
- Arming and inhibiting mechanisms.
- Pilot single action
(k) Auto thrust restoration systems
(1) Crew alerting systems (GPWS)
(m) Induced failures resulting from power and conflguratlon
changes, and mode swltchlng.
(n) Aircraft emergencies
(o) Aircraft controllability con31deratlons
{(p) Air traffic see and avoid considerations - TCAS
{q) Obstacle clearance requirements
(r) External phenomena
- Wake Vortex
Wind Shear
Icing
Turbulence
- IMC
(s) Navigation and ATC clearance considerations
(t) Pilot comfort levels - Pilot performance - Pilot
distractions
(u) Passenger comfort.
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As the group discussed the effects of the above factors for each
segment of various noise abatement procedures, it became apparent
that the more a procedure (or factor) diverged from a normal
takeoff profile, the more critical the effects become with
respect to safe flight operations. As the procedural diversions
became greater, the effects tended to compound and become more
complex. Although the use of automatic systems would appear to
alleviate this compounding to a certain extent, the automatics
themselves introduce a different set of effects and workloads
associated with monitoring performance of the automatic systems.
During the first meeting the group did not reach consensus as to
when a particular effect, set of effects, or compounded effects
adversely impacted safety of operations.

The group also discussed the factors and the related noise relief
provided during each segment of various noise abatement profiles.
The group had at its disposal the results of a 1984 FAA test
conducted with Stage II aircraft. The group did not have data
for Stage III aircraft to make comparisons or to understand the
amount of noise relief provided by Stage III aircraft during a
particular segment of a noise abatement profile. 1In general,
however, the group believed that the noise profiles and
footprints of Stage II and Stage III aircraft would be similar in
shape, but that for any particular segment of the takeoff
profile, the amount of noise relief might be significantly
different for the Stage III aircraft. Questions continually
raised were; does a deep thrust cutback in Stage III aircraft
result in noise relief benefits throughout all segments of both
close-in and distant noise abatement procedures, is the noise
relief pattern produced by Stage III similar to Stage II
aircraft, and are the results consistent for various takeoff
weights? The group believed it needed more information
concerning these questions before developing recommendations for
standard close-in and distant noise abatement procedures suitable
to both Stage II and Stage III aircraft. The answers to these
questions are also important when it is understood that the
objective is to develop standard noise abatement procedures to be
used routinely at numerous airports and runways nationwide.

Don Jones of United Air Lines volunteered to conduct a series of
Stage III test in a UAL B-737-300 simulator which is outfitted
with a computerized noise evaluation program. This program
records aircraft performance parameters and noise levels (SELDB)
versus distance from brake release. The group agreed upon the
series of takeoff profiles to be flown in these tests (see
Attachment 5). ALPA and APA pilots volunteered to participate in
the tests. The group agreed to reconvene after the tests were
completed.
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Second Working Group Meeting: The second working group meeting
was held in Washington, .DC on November 14 through 16, 1990. The
first part of the meeting was spent reviewing the results of the
tests conducted in UAL's B-737-300 (see noise profiles in
Attachment 5). Although the UAL data was not displayed in the
same manner as the 1984 FAA data, it was evident that the

Stage III aircraft were substantially less noisy than Stage II
aircraft. It was also evident that a deep thrust reduction in a
Stage II results in a greater proportionate noise reduction as a
comparable thrust reduction in a Stage III aircraft. The results
of the tests, however, indicated that although the amounts and
proportions of noise reduction obtained through deep thrust
cutbacks were noticeably different, the basic patterns of noise
reduction between Stage II and Stage III aircraft were similar.

The group then reviewed past discussions on the factors
assocliated with noise abatement procedures and their effects on
the safety of flight operations. The group concluded that only
two basic (standard) takeoff noise abatement procedures (one
close-in and one distant) applicable to all types of turbojet
aircraft over 75,000 pounds should be adopted. The group
believes this approach is appropriate because of the dramatic
changes within the air transportation industry that are
associated with rapid growth, new technology, and
airport/airspace capacity problems. Other reasons include the
following:

1. The rapid influx of new aircraft as well as new and
different flight guidance and control systems can and has
led to significantly different procedures and flightcrew
workload requirements for each aircraft type. For air
carriers with mixed fleets, different noise abatement
procedures for each aircraft type complicates the
standardization of flightcrew training, makes it difficult
to overcome ingrained human habit patterns and adversely
affects retention of flightcrew proficiency.

2. Many air carriers experience rapid turnover of
flightcrew members from one aircraft type to another and
from one flightcrew position to another. This often results
in flightcrews having a low flight time experience in a
particular aircraft type or crewmember position. ‘To permit
different noise abatement procedures between aircraft types
exacerbates the problems associated with low flight time
experience and crew pairing for a particular aircraft type.

During the balance of this meeting, the group began to formulate
their recommendations and the reasons for those recommendations
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1g1;g_gggglgg_gggg_ggggigg: The third working group meeting was
held in Washington DC on December 19, 1990. During this meeting,
the working group finalized their recommendations and discussed
options for the drafting and presentation of the recommendations
to the larger joint FAA/Industry Noise Abatement Group. The
recommendations are in Attachment 2.
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ATTACHMENT 2
JOINT FAA/INDUSTRY NOISE WORKING GROUP

RECOMMENDATIONS

-

BROAD OBJECTIVES: Before formulating recommendations, the
working group reviewed the objectives on which the
recommendations would be based. These objectives are summarized
as follows:

1. To enhance safety of flight operations while providing noise
relief:

a. To enhance safety through standardization by
establishing national noise abatement procedures. To achieve
this objective it is necessary to prohibit proliferation of
numercus nonstandard noise abatement procedures tallored for
unique airport/community environments.

b. To establish noise abatement procedures that limit the
qumber of takeoff profiles that the flightcrew must be trained to
perforn. .

c. To establish minimum operational criteria (a floor)

and make these criteria mandatory, through Operations
Specifications. :

d. To discourage noise measurements from being used as a
means for controlling airport access which has caused operators
and pilots to use unique and questlonable procedures to remain
competitive.

2. To provide effective noise relief in an equitable manner:

a. To provide maximum noise relief to communities in a
manner that is consistent with safe operating practices and that
are acceptable to the aviation industry as a whole.

b. To discourage the use of locally developed noise
measurement programs which induce operators to service those
communities with available Stage III aircraft, which inturn
results in increased use of the noisier Stage II aircraft at
other communities.
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Working Group Recommendation on the Number of Acceptable Noige
Abatement Procedures: Conceivebly an infinite number of noise
abatement procedures could be devised and rationalized because of
the following factors:

1. The range of differences in operational performance and
noise characteristics between aircraft types and the variety
of takeoff configurations within aircraft types.

2. The range of takeoff weights dictated by flight leg
length.

3. The wide range of ambient temperatures expereinced in
nationwide operations.

4. The many different community and airport physical

layouts with unique environmental situations and the wide
range of runway lengths.

The working group considered these factors during their initial
efforts to develop a flexible set of criteria which would provide
both optimal noise relief and safe flight operations. In
addition, the group believes there have been recent and dramatic
changes within the industry that must be taken into account in
the development of standard noise abatement procedures. Thege
changes include the rapid growth of some air carriers; mergers of
aircraft fleets, flightcrews, and operational procedures of other
air carriers; and new procedures and systems designed to improve
airport and airspace capacity. Other factors that were
considered include the following: :

1. The rapid influx of new technology aircraft and flight
guidance and control systems has resulted in different
procedures and flightcrew worklcad requirements for each
aircraft type. To also have significantly different noise
abatement procedures for each aircraft type in a fleet,
complicates the standardization of flight crew training,
increases the difficulty in overcoming ingrained human habit
patterns, and adversely affects retention of flightcrew
proficiency.

2. Many air carriers experience either continual or
periodic turnovers of flightcrew member from one aircraft
type to another and/or from one flightcrew position to
another. This often results in flightcrews having a low
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flight time experience in a particular aircraft type
and/or flightcrew member position. To provide for
different noise abatement procedures between aircraft
types or different procedures for different airports
exacerbates the problems associated with low flight time
experience and appropriate crew pairing.

Because of these factors, the working group recommends that
minimum criteria should be established which would permit no more
than two basic types-of noise abatement procedures. These
procedures would be applicable to all types of turbojet aircraft
over 75,000 pounds. The basic types of noise abatement
procedures recommended are the "close-in" and the "distant”
procedures (see recommendations for minimum criteria for noise
abatement procedures).
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WORKING GROUP RECOMMENDATION ON INITIATING ALTITUDE: For the
purpose of this discussion the "initiating altitude” is the
altitude in the initial climb after takeoff in which the first
action is taken to initiate a thrust cutback or to initiate flap
retraction with a subsequent thrust cutback for the purpose of
noise reduction.

During the takeoff maneuver, the dynamics of rapidly changing
events such as rotation, establishment of initial pitch attitude,
gear retraction, airspeed control, and other configuration
changes, make the initial segment of the takeoff maneuver a
critical phase of flight. During this segment there are high
flightcrew workload requirements which include stabilization of
the flight path as well as traffic vigilance, situational
orientation, instrument scan, and awareness of aircraft
performance. To encompass the spectrum of aircraft types,
takeoff weights, configurations, and to provide for reascnable
flightcrew workloads, a minimum altitude should be specified for
initiating other actions for the purpose of noise abatement which
compound flightcrew workloads. The working group believes that a
minimum altitude of 800 feet would provide reasonable assurance
that most aircraft types and flight crews can achieve a stable
flight profile under relatively normal workload levels before
initiating a thrust cutback or flap retraction. The group also
recommends that 800 feet should be established as the minimup
initiating altitude for the following additional reasons:

1. A predominant and well established safety factor is the
altitude gained immediately after liftoff. Altitude
equates to time, airspeed, obstacle clearance, reduced
flightcrew workload and concentration inside the
cockpit, and usually increased external visibility.

2. The effects of windshear and wingtip vortex encounters
are less critical at altitudes above 800 feet.

3. Achievement of flight path stability at altitudes below 800
feet enhances the flightcrew ability to exercise external

vigilance.

4. Power and configuration changes and mode switching initiated
below 800 feet increase exposure to system failures and the
associated risks, earlier and at lower altitudes. This is
especially true when such failures are induced by power
changes, configuration changes and mode switching.
Minimizing the failure risk while the flightcrew is
establishing stabilized flight is more acceptable. In most
gases the aircraft flight path will be stabilized by 800

eet.
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The level of 800 to 1,000 feet AFE is generally accepted
by the air carrier industry as the standard clean up
altitude for obstacle clearance purposes at most
airports. Using a minimum of 800 feet, rather than a
lower altitude, minimizes the need for changing the
initiating altitude for obstacle clearance purposes at
other airports.

The level of 800 to 1,000 feet AFE permits time for the
flightcrew to initiate navigation tasks before performing
power and configuration changes.

The altitude of 800 to 1,000 feet closely represents the
altitude used within industry for normal operating
procedures, thereby avoiding a requirement for special
training.

The full operational capability of TCAS is not available
below 1,000 feet. With the establishment of the 800 foot
minimum thrust cutback criteria, full TCAS capability is
available sooner and closer to the airport.
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WORKING GROUP RECOMMENDATION ON AMOUNT OF THRUST REDUCTION:

Any thrust cutback after the aircraft has been established on a
stablized flight path requires at least some flightcrew action to
restablize the flight path. The greater the cutback, the greater
the flightcrew workload required to stablize pitch attitude,
airspeed, and thrust setting. The amount of flight path
destabilization caused by a thrust cutback can vary significantly
depending on flight conditions such as takeoff weight, ambient
temperatures, and density altitudes. For example, a thrust
cutback for noise abatement purposes when the aircraft is at a
low gross weight in a cold temperature causes a much greater
workload (sometimes unexpected) than when the aircraft is at a
higher weight in a warmer temperature. The flightcrew workload
can also be increased and compounded at anytime by external
influences such as navigation, ATC, and outside traffic viglance
requirements, and weather related conditions including
turbulence, ragged or intermediate cloudiness, temperature
inversions, windshear, precipitation, icing, etc.

In addition if standard close-in and distant noise abatement
procedures involving deep thrust cutbacks are adopted, their use
will become more frequent at many different airport/runway
environments throughout the nation and at foreign locations,,
Because of the effect that a thrust cutback has on flightcrew
workload and the chances that this effect may be more frequently
compounded by external influences due to the increased usage of
such procedures, the working group believes that a minimum
criterion must be established for the amount of thrust that can
be cutback. This minimum criteria must assure manageable
workloads for the average flightcrew experience and capabilities
without extraordinary training requirements.

The working group also believes that a minimum criterion for the
amount of thrust cutback must be established to ensure that
sufficient performance margins and reserves are available
throughout the noise abatement procedure. This minimum criteria
must account for factors which degrade aircraft performance under
normal flight conditions such as bank angles up to 30 degrees,
windshear, temperature inversions, and less than scheduled engine
power. The minimum criteria must also account for degraded
aircraft performance resulting from emergencies such as an engine
failure.

The working group believes and recommends that the following
minimum criteria should be established for the amount of thrust
reduction permitted for noise abatement procedures.
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1. Without Automatic Thrust Restoration Systems: The amount of

thrust reduction must not be less than the thrust necessary, in
the event of an engine failure, to maintain the takeoff path
engine~inoperative climb gradients specified by FAR 25.111l(c) (3).
This minimum thrust setting must be determined without
considering the subsequent addition of thrust on the remaining
engine(s) from a pilot action.

2. With Authomatic Thrust Restoration Systems: - The amount of
thrust reduction must not be less than the thrust necessary, in

the event of an engine failure, to maintain a takeoff path
engine-inoperative climb gradient of not less than 0%. This
minimum thrust setting must be determined without considering the
subsequent addition of thrust on the remaining engine(s) from an
automatic thrust restoration system. In addition it must be
shown that it is improbable that the thrust restoration system
will fail to restore at least sufficient thrust to maintain the
engine-inoperative gradients specified by FAR 25.111(c) (3)
without any pilot intervention.
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WORKING GROUP RECOMMENDATIONS ON MINIMUM CRITERIA FOR NOISE
ABATEMENT PROCEDURES: The following minimum criteria are
recommended for the close-in and distant takeoff noise abatement
procedures:

A. CLOSE-IN NOISE ABATEMENT PROCEDURE (MINIMUM CRITERIA):

1.

2a.

2b.

An initiating altitude of not less than 800
feet AFE must be used.

For aircraft without automatic thrust
restoration systems installed, cutback
thrust reduction shall be less than the
thrust necessary to maintain the takeoff
path engine - inoperative climb gradients
specified in FAR 25.111(c)(3). If manual
thrust reductions are used, the thrust shall
be reduced at a normal rate. ’

For aircraft with automatic thrust

restoration systems installed, cutback

thrust reduction shall not be be less than

that necessary to maintain a takeoff path
enginerinoperative climb gradient of not b
less than 0%. The rate of thrust reduction

shall be at a normal rate.’

Maintain at least Vzp to not less than 3,000 feet
above field elevation or until past the noise
sensitive area.

Vzp = Minimum maneuvering speed for configuration.

Resume normal procedures.

DISTANT NOISE ABATEMENT PROCEDURE (MINIMUM CRITERIA):

1.

2.

An initiating altitude of not less than 800 feet must
be used.

Retract flaps/slats while accelerating on individual
aircraft schedule.
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3a. For aircraft without automatic thrust restoration
systems installed, after flap retraction or at a
partial flap setting, if appropriate, set cutback
thrust. Cutback thrust reduction shall not be less
than that necessary to maintain the takeoff path
engine inoperative climb gradients specified in FAR
25.111(c)(3). If manual thrust reductions are used,
the thrust shall be reduced at a normal rate.

3b. For aircraft with automatic thrust
restoration systems installed, after flap
retraction or at a partial flap setting, if
appropriate, initiate cutback thrust.
Cutback thrust reduction shall not be less
than that necessary to maintain a takeoff
path engine-inoperative climb gradient of
not less than 0%. The rate of thrust
reduction shall be at a normal rate.

4. Maintain at least Vzp to not less than 3,000 feet
above field elevation or until past the noise
sensitive area.

NOTE: Vzp = Minimum maneuvering speed for configuration..

5. Resume normal procedures.
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NOTES

1.

Operators may, at their discretion, develop and use a normal
takeoff procedure when community noise considerations are
not a factor. The operator may not develop a normal
procedure that prescribes a power or configuration change
before attaining 800 feet AFE.

The standard noise abatement profiles do not apply when it
could be construed to affect the responsibilities and
authority of the pilot in command for the safe operation of
the airplane under FAR 91.3 or other regulations.

Intermediate flap changes before the noise abatement
initiating altitude are permitted when appropriate for climb
performance.

Cutback thrust for airplanes with slow flap retraction rates
may be set at an intermediate flap setting.
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ATTACHMENT 3
Comparison of Noise Abat’mom Departure Procedures
Noise Under the anm Path

HmIMZdepathmﬂaomeymmprhgtbmmwdmgemmlm
under the flight path for three commercial jet sircraft represeating those with low bypass engines
meeting Stage 2 noise limits, with low bypass and modifications to meet Stage 3, ad with high
byp-mSnp& mmmmmwduﬁmmdaabeda

=N Mnx.Climb’
a TMWDMMAGL ,
g Cutbeck to maximum continuous climb power
O Accelerate and retract flaps and siats
g Maintain maximum continuous climb power
2. Catback Clean: _
o Takeoff power to 800 feet AGL
o Accelerate and retract flaps and slats :
o Cutback 10 thrust not less than that necessary to maintain the engine-inoperative
climb gradient specified by FAR 25.111(c) 3)
O At 3000 feet AGL, incresse thrust to maximum continuous climb power
g Maiintain maximum continuous climb power
3. Cutback Dirty: -
Takeoff power to 800 feet AGL : :
a am»mwxummmnWMan
climb gradient specified by FAR 25.111(c) (3)
8 Accelerate and retract flaps and siats
G At 3000 feet AGL, increass thrust to maximum coatinuous climb power
g Miintain maximum continuous climb power

SoundExposmlzvd(SEL)uaphysxalmofmndhdea‘beh(dB)whnhmunst'or
both the magnitude of the event and its time pattern. This combination of magnitude and duration
is called exposure. Lines of noise under the flight path, as shown in the figures, convey the
relationships between noise observed on the ground and the position and performance of the
sircrafl. As aircraft altitude increases, observed noise levels decrease. The abrupt downward
shift in the lines indicates the effect of engine thrust cutback during those portions of the
departure profiles. Likewise, the upward shift indicates respplication of thrust ©o maximum
continnous climb power.

The graphs depict the relative merits of "close-in" and "distant” noise abatement departure
procedures which are portrayed in this analysis by the "Cutback Dirty” and "Cutback Clean”
profiles, respectively. As is apparent, the thrust reductioa schedule is the key component in
determining the location of the noise reduction. The immediate cutback at 800 feet AGL for the
B727-200/JT8D-15QN provides a 4 dB reduction when compared to the “Max. Climb*
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procedure. While the "Cutback Clean” procedure generases levels 6 dB above the "Max. Qimb*
over the same ares. Looking at this another way, the deep thrust cutback at 800 feet AGL
produces noise levels ciose-in that are 4 dBlower than if the cutbeck is © maximum continuous
climb power and 10 dB lowes than if takeoff thrust is maintsined. As a point of reference,
attitudinal surveys have shown that individuals describe noise events that are 10 dB higher than
other events s being twics as loud. At “distant® locations, the *“Cutbeck Clean® procedure
generates levels S dB below the "Max. Qlimb.* The other two aircraf exhibit similar fluctuations
in aoise levels among the procedures but not nearly 1o the same extent as the Stags 2 B727. In
- addition, performance differences among sircraft and weight differences for the same aircraft
mum:nmawmmummmmmmwm
reductions for all aircraf} at the same distance from the runway.

The information presented so far is simply s quantitative comparison of the reduction in noise
levels for aircraft flyovers without attempting to gauge the overall relief or beaefit which could be
expected. In FAR Part 150, FAA adopted Day Night Average Sound Level (DNL) for the
following purposes:
.4 estublish a singie system of noise measurement to be uniformly applied in
measuring noise at airports and in surrounding areas for which there is a highly
wl?abkzﬂaﬁomﬁpbawmmjmdmﬁemmyedmofpeoﬁcm
noise;
b, establish a singie system for determining the exposure of individuals to noise
which resuits from the operations of aa airport; and .
¢ identify land uses which are normally compatibie with various exposures of
individuals to noise.
DNL is a measure of the cumulative noise exposure from all aireraft flyovers during a typical
24-hour period. The basic formula for DNL yields the postuiate that DNL increases 3 dB for
every doubling of aircraft operations. Applying the DNL concept to an evaluation of the benefit
of noise abatement procedures reveals that 2 4 dB reduction on every aircraft flyover has the same
effect on the cumulative noise exposure received by the community as reducing the number of
overflights by 60%. Because DNL is a mode! of the total sound energy, the noisier eveats such as
Stage 2 B727 flyovers will tend to dominate the level of cumulative exposure over the
contribution of B757 or other Stage 3 aircraft operations.
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MCDONNELL DOUGLAS

Oouglas Aircreft Company July 25, 1990
Cl-AF1-TMR-069

THOMAS M. RYAN, R.

Vice President

KC-10, Fight Qperations,

Training, and Customer Support

Mr. Charles W. Euler, AFS-4Cl
Federal Aviation Administration
800 Independence Avenue, S.W.
Washington, D.C. 20591

Dear Mr. Euler:

Douglas Aircraft Company (DAC) has reviewed the draft of FAA/Joint
Industry Noise Abatement discussion paper which was distributed during
the June 19, 1990, meseting. We wish to offer the following comments:

1. We agrse on the concept of thres standard takeoff procsdures: .
o Normal Taksoff
o Standard close-in takeoff noise abatement procsdures ¢
° Standard far-out takeoff noise abatament procedures

However, we do have some concerns on the specific requirements of
the latter two. )

2. Some MD-80 operators presently have FAA approved takeoff noise
abatement procsdurss using manual throttle cutbacks. Sincs these
procedures are approved, safe and presently utilized, Douglas has no
problem with them. We cannot support futurs rsgulations that would
infringe upon these presently approved procsdurss.

3. Specifically, DAC does not agree with paragraph d. (2) and (3) of
page 3, vhere it is mandated that thrust cutbacks below 1,000 fset
to gradients less than FAR 25.111 (c) (3) must have automatic
cutback systems vith automatic thrust advance systems and Ground
Proximity Warning System (GPWS) capable of alerting the flight crew
of any descent below 1,500 feet AGL.

(a) Manual cutbacks to 1.2Z single engine climb gradient have been
approved to altitudes as low as 500 feet AGL without auto
thrust advance systems or GPWS. These approvals should not be
negated by futurs regulations.

3855 Lakewood Bouleverd, Long Beach, California 90846 _
RTENS -]




Mr. Charles W. RBuler, APS-4C1 July 25, 1990
Federal Aviation Administration Cl1-AF1-TMR-069

4.

Page 2

(b) To our knowledge, no presently certified GPWS provides the
specific requirements as written. All GPWS's pernit soms
altitude loss following takeoff, before providing a warning. It
is our opinion that a more general requirsment be stipulated
that would provide the intent of altitude warning, not
specifically require a revision to presently approved GPWS's.

- DAC also does not agree vith paragraph 5b., pags 1-2, of Attachment

1, vherein it is specified that a single flight/crew action must be
initiated for thrust cutback. This wording, in its most strict
interpretation, would exclude fully automatic takeoff thrust cutback
systems that may be proposed in the futurs. Certainly today's and/or
tomorrow's technologies will produce fully automatic systems that
provide high lavels of safety and performancse. Thess advancements
should not be curtailed by thess proposed noise abatement procedures.

In summary, DAC supports legislation that standardizes thrust cutback
procedures, and firaly believes future systems can be fully automatic
and safe as well as reliable. These systams should be able to ¢

provide a thrust cutback capability for 02 engine-out climb gradient.

DAC does not support legislation that negates presantly approved
procedures that have been proven to be safs.

In order to assure that a unified national noise policy is
established, wve recommend this proposed rule making on noise
abatement be developed and integrated with ths efforts presently
being formulated by the Aviation System Capacity Task Force Noise
Working Group.

Yours very truly,

T. M. Ry Jr.

Vice President

KC-10, Flight Operations,
Training and Customer Support

FWH:mlb




MCDONNELL DOUGLAS
Oouplas Aircrsit Compeny
9 August 1990

H!’. Chltlu “o Bul.r. AIS"CI
Tederal Aviation Administration
800 Independence Avenus, $S.W.
Washington, D.C. 20541

PAX: (202) 267-5230

Enclosures: (a) DC-9 Super 80 PCOM, Section 4; 3 pages
(b) MD-11 GPWS Warning Envelopes, page 34-45-0; 1 page

References: (1) Telecon between You and Frank Anderson on 20 July 1990
(2) DAC Letter, from T. J. Ryan dated July 25, 1990

Dear Mr. Euler:

During the Reference (1) telecon, Frank Anderson offsred to send information on
presently certified Ground Proximity Warning Systems (GPWS), specifically
varnings during takeoff. Frank stated that prasently certified GEWS' provide
flight crew warnings following some small amount of altitude loss during
takeoff. But, to the best of cur knowledge, no certified system provides
varning for all altitude losses, however small. Paragraph 3(b) of Ref. (2)
substantiated Frank's comment.

To provide additional information on this subject, enclosures (a) and (b)
respectively depict the functional capabilities of the ARINC 594 MARK II GPWS
installed in the MD-80/90, and the ARINC. 723 MARK V GPWS installed in the
MD-11.

Both the MARK II and MARK V systems provide several ARINC defined modes of
operation including Mode 3, ALTITUDE LOSS AFTER TAKEQFFY. Mode 3 will be the
mode of interest during takeoff noise abatsment thrust cutbacks.

GPWS Mode 3 provides a varning during takeoff in event of barometric altitude
loss exceeding approximately 10Z of the radio altitude where the initial
descent began. Mode 3 is inhibited above 700 ft. AGL in the MARK II system and
inhibited above 2500 ft. AGL in the MARK V system. ‘

For further information, please contact Frank or myself.

Sincerely,

1, e

Business Unit Manager
MD-80/90 Avionics Engineering
(213) 593-2050

3855 Lakewood Bivd., Long Beach, CA 90846-0001 (213) 533-5511 TELEX 674357
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DC-9 Super B8O

FUGHT CREW OPERATING MANUAL
INSTRUMENTATION AND NAVIGATION - Ground Proximity Warming System
Warning Asnunciation '
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VISUAL INDICATION = GPWS igat on.
AURAL/VOCAL ANNUNCIATION =

“DON'T SINK, DONT SINK®
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FUGHT CREW OPERATING MANUAL
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Warning Annunciation '
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Fokker comsents on Joint FAA/Industéy noise abatesent discussion paptL.

'._." 1.

oimin .

2bk

|

Ae' the airspeed can increase above V2420 17 the airplane is linsted by bldy

angle we propose to chenge 2b ins

'

. H - f I
Attor takeoff climb at an airspeed qf V2 + 10 to 20 knots or as linitpd By bogy ;.

angle whichever comses first until caese

1

2c:an¢ 2d1 f
i

In"several FAA approved norsal takedrs procedures first climb thrust

selected batore flap retraction. :

In"Eurcpe the IATA procedure is ofteh used (climb thrust at 1300 ¢ o
retraction at 3000 ft). We propase b leave apen the sequence of clia

selection and selection of flaps. :
Attacheent 1-1s !

: ]
3 . Reduced thrust takeoffs. ;

»
L

: i
We think it is not useful to carty out a reduce thrust takeot? ing
coabination with a noise abatta.pt procedure but why should it be;
3 .

prohibited?

i
4c, Detinition of alert eye posttiahfshould be given.
" 3% forward of reference eve posikion?
1

Attachaent 1-2 ;
4e How many times should the sean d viation be deterained in order ¢
reliable statistical value? Is S seconds the right tise limit?

343 and Sed:

et oo -

It ausi be shown to be improbable thht the automatic thrust advanée t
unacceptable failure sodes. H '
This cannot be detersined by an operptional test or an evaluation, It
done by fatlure analysis. :

We ‘propese a separate paraqraph with airwaorthiness requiresents a3
perforaance, handling qualities, faiiure analyses etc. for certificat
paragraph dealing with operational thsts and evaluations for approval
procedure. In that case it is alsoc clear for the manufacturer and/ar
whether FAR Flight Standards or FAA Atrwirthiness has to be approach

Attachaent 1-3. 6a and 6b.
Attacheent 1-4, 714,

(V242)-2 not to exceed 10 seconds. I} is Fokkers opinion that for ta
real sinimue takeoff speed is V2 (In@ieatod on EFIS by ambder band).

In above mentioned sections the speebzess is rostricted to (V2¢x)-8 :46

i
:
[}

| lhjuld be

d flap
thrust

-~

s meean b

? fﬁnd 2
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After and during thrust reduction & ‘nall speed drop s occo’tablo‘ot

i1 the speed trend is seall. A relevdnt requireaent is that any sphed

not exceed (V2¢x)=3, A requiresent fér a speed loss of (V2e¢x)=-2 nen ¢

10 seconds is superfluous.

In case of an engine failure the onlr requirement should be that s
sust not exceed V2. )
Miniaua speed after en engine fatlurt is v2. }

Attacheent 1-3. éd. . ;-

Fokker does not agree that the pilo(’fiyinq should be able to perfora

thrust cutback procedure without assistance of the other pilot.

A noise abatement procoduro sust be Qovelopoﬁ tfor sinisua workload by

coordination. § _ .
: i
Attachaent 1-4. : .

Notes
autopilot below 300 ft. Mopbfully this will be approved. :

I? the autopilot aeets all the requirements to be engaged aff

off, it should be reccesendéd to do so after lift off.

Standard cxtornativ's, speed roquiro&onts.

It the airplane has a low weight and‘is body anqlo limited, the sqood
inerease above V2+20. This is of coutse safe. Thervfore there shodld

ligitation on |poods above V2+20, !

Saneral remarks.

It was noticed that both thrust and bouor is used in the paper. ¥é us

for turbojet airplanes and power for propeller airplanes.
e propose to use only thrust. : H

1 [}

Several tises taksoff path engine 1n69¢rativ¢ climb is used in the pa

Shquld it not be takeoff path gng enjine inoperative clisd.

i

© M e e e gouw o
-

] .
This notm gives the ispressien that it is allowed to engage {

+t
rf'

<

'
a

ift

ust

Aren gl




PO. Box 3707
Seattle, WA 98124.2207

July 16, 1990
B-V20B-1048

Wes Euler, FAA

AFS 400

800 Independence Avenue S.W.
SOEFING Washington, D.C. 20591

Dear Wes, -

Enclosed is the Boeing respomse to your “Joint FAA/Industry Noise
Abatement Paper.” The format of this response modifies the wording
of the paper and marks areas of change by a bar notation in the
right margins. [Explanations are provided in italicized letters where
it was deemed necessary to convey our reasons for the change.
Other changes were assumed self-explanatory.

An additional option exists rather than making an extensive change®
to AC91-53 and is described here in concept with the details to be
worked out. The additional option contains two primary elements: 1)
Cutbacks below 1000 feet AGL and/or below FAR 25.111(c)(3) engine
inoperative gradients would not be allowed, and 2) airport noise
rules based on noise monitors closer than the distance necessary for
airplanes to become stabilized at cutback power after reaching 1000
feet AGL would not be allowed. This additional option would have the
benefits of enhanced safety, quieter eavironment for the majority
of the communities and greater standardization of takeoff
procedures. It should be emphasized that elemeat number 2 (above
is an essential ingredient to the viability of this option.

Please call me at telephone number 206-655-3041 or Dick Potter, 206-
234-5729, if you would like to discuss these matters. - _

Sincerely,

M 2 2touiidh

M. E. Hewen
Engineering Test Pilot

Ares4- /o




JOINT FAA/INDUSTRY NOISE ABATEMENT PAPER
JUNE 19, 1990

Propaosed Resolntion: The following proposal is offered for the pnipos of
initiating discussion and to serve as a basis for exploring alternative
spproaches and should not be construed as aa FAA recommendation or

position. -

1. Develop and publish a revision to Advisory Circular (AC) 91-53 to
establish a set of standard noise abatement procedures from which an operator
can select one or two of the procedures as the standard for a particular
sirplane type. The (AC) would specify that an operator could select a
procedure or a combination of procedures which is or are optimal for that
sirplane type. The operator would then train flightcrews who operate that
sirplane type to use omly the selected procedure or combination of procedures.
Once the standard procedure or procedures were adopted by an operator, they
would be used, as appropriate, for all airport/community eaviroaments. For
the purpose of standardization, efficiency of training, ncise abatemeat and
sirport/community planning up to thres standard takeoff procedures for each
sirplane type could be used. The three standard takeoff procedures for the
purpose of this discussion are referred to as follows: .

. Normal takeoff procedure
. Standard close-in takeoff noiss abatement procedurs
. Standard far-out takeoff nocise a!mmqt procedurs

ot

the standard noise abatement procedures do not any

desired noise relief. The normal takeoff procedure wouid be reviewed and
is

approved at the local FAA District Office level provided it i
criteria listed below:
2) Set takeoff thrust as specified by the operator (either maximum
takeoff thrust or an appropriate reduced takeoff thrust setting).

b)  Afier takeoff, climb at an airspesd V2 + X knots until I
sttaining sm altitude specified by the operator (either a standard

altitude or an obstacle clearance altitude) but not lower than 400 feet. I
¢) At the altitude specified by the operator, decrease pitch and

sccelerate to V2f while retracting flaps on schedule (if flaps are ot

used for takeoff, decrease pitch and accelerate to climb speed).

d)  After amain V2f or at a point specified by the operator, set climb

thrust and inmitiate a climb profile as specified by the operator.

1

ATBH4-11




3. Siandard Noise Abatement Procedures: Perceived takeoff noise depeads

on the airplane/engine combination, takeoff configuration, performance
characteristics, and the takeoff imitial climb procedure used as well as the
environmental (noise seasitive) charscteristics of the airport. An operator

may determine that for a particular airplane type the normal takeoff .
procedure provides the best overall relief at noise seasitive airpors

(including both closs-in and far-out moise seasitive areas). For another

sirplane type, an operator may determine that a single noise abatement

procedure is appropriate for both close-in and far-out noise semsitive areas

and as s result the operator would adopt and use both a mormal takeoff

procedure and s single standard takeoff noise abatement procedure. However,

for many airplanes in operation today, thers is an optimal takeoff procedure

which provides the most relief for close-in noise sensitive areas and another
takeoff procedure which provides the most relief for noise sensitive areas that

are further out from the runway. As a resuit, an operator may determine that
three takeoff procedures need to be adopted for the type of airplane operated :
and the environmental characteristics of the airports served. Aa operator ;o
would not be authorized to use more than three standard takeoff procedures ( a
normal, close-in, and a far-out takeoff procedure). ,

a. Noise sbatement procedures are cither developed by the manufacturer
and adopted by the operator or they are developed by the operator. There are
two general categories of noise abatement procedures.

1) One category provides relief to noiss seasitive areas that are
*close-in” to the end of the takeoff runway. The procedures in this
category generally involve climbing in the takeoff configuration to
specified altitude and then simuitaneously decreasing pitch and setting
a predetermined cutback thrust and cither overflying the noise
sensitive area before accelerating, retracting flaps, and setting climb
power, or accelerating and retracting flaps while overflying the noise
sensitive area, before setting climb power.

2) The other category provides relief to noise sensitive areas that
are "far-out” from the end of the takeoff runway. The procedures in
this category geaerally involve climbing in the takeoff configuration
to s specified altitude and then decreasing pitch to accelerate while
retracting flaps and after the flaps are retracted (or partially retracted)
setting a predetermined cutback thrust and overflying the noise
seasitive area before setting climb power.

b. The optimum type of procedure for ecither a close-in or far-out noise
sensitive area is highly dependent onm the airplane’s takeoff comfigurstion and
performance characteristics as well as the takeoff weight. If it is determined
that both close-in and far-out noise abatement procedures are needed for a
particular airplane type, an operator would be able to select two standard noise
abatement procedures and train flightcrews im their use. The operator, in this
case, would have to instruct flightcrews on which procedure to use for
particular runway/moise semsitive area eamvironment.
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c. Obstacls clesrance requirements must be considered when selecting an
altitude at which cither s flap conofiguration change is imitiated or at which a
thrust cutback is inmitisted for noiss sbatement purposss. Obstacle clearance
altitudes are a varisble altitude depending on the airport and surrounding
terrain or obstacles. The amount of noise relief provided by a standard noise
abatement procedure at a particular runway/moise sensitive area
cavironment is also dependeat on the altitude at which either the flap
configuration change is initisted (with subsequent thrust cutback) or at
which the thrust cutback is initiated in the takeoff configuration. By
adjusting this initisting altitude, noiss relief cam be optimized for s particular
runway/noise sensitive area enviroament. The imitiating altitude would be
the only variable pemmitted for particular standard noise abatement
procedure. The operator would have to specify the initiating aititude for a
particular ruaway/noise seasitive area environment,

d. When the initiating altitude is established at the lower altitudes, the
available airspace in which to maneuver is decreased. In addition, decreased
thrust levels, decreases performance margins. Therefore, in order to ensure
adequate safety, specific criteria would have to be met before approving the
use of an initiating altitude below 1,000 feet and/or approving the use of a
cutback thrust setting lower than that necessary to maintain the takeoff path
engine-inoperative climb gradieats specified by FAR 25.111(cX3) (assuming

an engine failure without any thrust advance om the remaining engine(s)). *
The general criteria that would have to be met for each procedure and

sirplane type are as follows:

(1) The procedure would have to operationally evaluated and tested
by the FAA for the airplans type. The factors and specific criteria that
would be considered by the FAA are outlined in Attachment 1. The
Director, Flight Standards Servics (AFS-1) would be respoasible for
reviewing the resuits of the tests and if satisfactory spproving the
procedure for the particular airplans type. Once a
for an airplane type has beea approved by AFS-l, it could thea be
spproved for specific operators.

(2) Any procedure which specifies a cutback thrust of less then that
necessary to maintain FAR 25.111C(3) gradients would have

incorporate an automatic thrust recovery system. In
the thrust be cut back to less than 0% all eagines.

Bxplanation:

The requirement for a thrust recovery system should be a
Junction: only of the magnitude of the thrust cutback.

FAR 25.111¢(3) specifies an engine out gradient starting ar 400 f.
that provides an obstacle clearance path. (See Fig. (1)). Any
close-in moise abatement takeoff with a cutback initiated above
400 fr. and the appropriate thrust restoration method can
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maintain the mm at or above the FAR 25.111C(3) obstacle
clearance path. (See Fig. (2)).

(3) Any procedure which specifies any cutback less than 1000 ft. 1
AGL would have to incorporste am sutomatic thrust cutback feature.

Explanation:

The requirement for an automatic thrust reduction system should
only be a function of the cutback altitude. The cutback system is
designed to reduce both pilots workload while in close proximity
to the ground. An altitude of 1000 ft. is a typically accepted safe
altitude for pilot manual actions such as mansually seting climd
thrust and moving flap levers.

(4) All procedures which specify a cutback altitude below 1500 f. I
AGL shall require a GPWS alerting system.

Explanation:

A requirement to provide crew alerting for unacceptable altitude
losses during the noise abatement manexver stands alone. .
Altitude loss cam occur for reasoms mot associated with the
magnitude of the thrust cutback ie. pilot distraction,
disorientation, etc.

e, In the interest of keeping the standard noise abatement procedures to a
minimum, wuldbcablcmuqmthuthcpmeedumomﬁmdin
Aunachment 2 (closs-in) and Attachment 3 (far-out) be approved for their
operations. The procedures presented in Attachment 2 and 3 are examples
cnlymdmoffetedformepmpmofmenﬁngdimaﬁonmdmm-
depth examinations. The approval level would be indicated for each
procedure. An operator msy request approval of a procedure different than
theonaoudmcmAmchmenuZmd3bymbniningamqueathm¢hm
assigned POl to AFS-1 for appropriate processing.
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ATTACHMENT 1
OPERATIONAL TEST AND EVALUATION
CONSIDERATIONS
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QPERATIONAL TEST AND EVALUATION
CONSIDERATIONS

1. Defipition _of Minimum Cuthack Thrust: Cutbeck thrust means a thrust I

mﬂngmamthcemtofuammhnhmhammm:
necessary t0 maintain the takeoff path eagine-inoperative climd gradieants
specified for a particular aiternative noise abatement procedure. - These thrust
sets are determined without considering the subsequent addition of thrust on
the remaining cagine(s) from a pilot action or an sutomatic thrust advance
system. Thrust cutback means the act of setting cutback thrust.

2.  Minimum Thrust Cutback Altitude: The setting of the cutback thrust for

noise abatement purposes shall not be initiated below 400 feet AGL.

3.  Reduced Thrust Takeoffs: Tnkwﬂamhzmmﬂformwmf
reducing engine maintenance cost should be prohibited if it causes the use of an
alternative noise abatement procedure.

[
4. wummﬂn_mmnm If a proposed
procedure requires an initial pitch attitude that is greater than the normal
operational pitch limit specified in the manufacturers flightcrew operating
manual, an operational test and evaluation shall be required to determine
whether special training and/or currency or other provisions are required.
Factors that should be considered in determining whether special training or
currency should be required include the folloving:

8.  The rotation rates required to achicve the target pitch artitudes.
The required rotation rates cannot exceed the values established by the

manufacturer for normal flight operations.

b. Difficulty of speed eonu'ol when transitioning from full power to
cutback thrust during all engine operation and operations where an
engine failure occurs during the tramsition.

€. The pilots visibility at the refereace cye position and the alert
eye position. /

S.  Thmsxt Setability Considerations:

s. The target cutback thrust setting should be determined
(calculated) before takeoff. If an sutomatic thrust cutback feature is
used, a minimum acceptable thrust cutback setting should be available
so that the flightcrew can monitor the performance of the sutomatic
thrust cutback feature.
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b.  The thrust cutback must be armed or initiated by a single

flightcrew action when the aircraft is at or above 400 ft. (For example:
manual throttle reduction or activation of a switch which initistes or
arms an sutomatic thrust cutback feature.)

c. If thrust cutback is accomplished by manual throttle reduction
below a height of 1,500 feet, operational tests and evalustion must be
mdmdmmmmapnludmpﬁnmqﬁcuy.
accurately, and reliably set the target cutback thrust without undue
attention. During these tests, the absolute value of the mesn deviation

following:

1) Themzm'mwbeubleto.dequulymmimm
performance of the automatic devices and such monitoring must
not require an inordinate amount of mghmv attention;

2) The thrust cutback must be smoothly, accurately, and
reliably set;

3) It must be shown to be improbable that the automatic
thrust cutback feature has unacceptable *failure modes;

4) Any detected failure of the automatic thrust cutback
system is adequately annunciated or otherwiss clearly apparent
to the flight crew;

5)  The sutomatic thrust cutback festure must be imhibited
below 400 feet AGL or a higher specified height; and

6) It must be shown t0 be extremely improbable that an
sutomatic thrust cutback failure could occur which could resuit

in a thrust cutback below 400 feet AGL.

e. If an sutomatic thrust advance systemi is used, am operational test
and evaluation shall be required to determine the following:

1) The thrust advance is immediate and provides, without
flight crew intervention sufficient thrust to maintain at least the

FAR 25.111 engine gradients.

2) The required thrust advance setting is quickly, accurately,
and reliably set

3) It must be shown to be improbable that the automatic
thrust advance feature has unacceptable failure modes.
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4) That any detected failure of the automatic thrust advance
system is adequately annunciated or otherwise clearly appareat
to the flightcrew.

6 Airnft Controllability Comsiderations:  An operatiomal test snd
evaluation shall be required to determine the following:

1.

8. The handling qualities must be satisfactory when using thrust
the most critical

in
ght,
during and after the thrust cutback must be easily controllable by the
pilot and at no time speed decrease below V2. V2 provides the

may the
necessary maneuver and stall margins for engine out turns of 159 bank

b. The handling qualities must be satisfactory with a simulated ;
engine failure in the most critical coafigurations, weight, and center

of gravity. Any speed excursions during and after the thrust cutback I
must be easily controllable by the pilot and at 0o time

decrease below V2, V2 provides the necessary maneuver and stall

margins for engine out tums of 15° bank and a 15° overshoot.

]
c. The handling qualities must be satisfactory with am automatic
thrust advance during the transition from a low power sstting to a high
power setting due to the thrust advances associated with eagine failure.

d. The flightcrew workload must be satisfactory when
sccomplishing the thrust cutback procedurs. The pilot flying should be
able to perform the thrust cutback procedure without the assistance of
the other pilot (pilot-not-flying not esseatial to the procedure).

Flight Guid Considerati

a. If a flight director is used for takeoff, the fli
guidance should be accurate and reliable during all foreseeable events.
If it is not accurate or does not provide proper guidance during the
thrust cutback procedure, it should be deactivated for takeoff. If the
proposed procedure does not include the use of s flight director for
thrust cutbacks below 1,500 feet, and operational test and evaluation
shall be required to determine whether any special training or

currency is required.

b. If an asutopilot and/or flight director is used during the thrust
cutback procedure, s operational test and cvaluation shall be required
to determine the following:

1) The guidance and/or control provided must be accurate
and reliable throughout takeoff, imitial climb, thrust cutback, and
subsequqat transition to normal climb-out.

ght director
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8.

b.

2) The guidance and/or coatrol provided must continue to be
asccurate during and after an eangine failure at any point in the
procedurs.

3) The guidance and/or control must provide, achieve, and
maintain at least the approved normal all-engine climb speed
during the initial climb aand thrust cutback.

4) The guidance an/or control provided must eansure that any
speed losses during a transition are small and recovery to target
speed is prompt. Any speed excursions during and after the 1
thrust cutback must be ecasily controllable by the pilot and at no
time may the speed decresse below V2. V2 provides the necessary

- maneuver and stall margins for engine out turms of 150 bank and

8 159 overshoot. A transition in this case means setting cutback
thrust and pitch over or an engine failure after thrust cutback. .

NOTE: If an autopilot is used during takeoff or eagaged after
takeoff and used during the thrust cutback procedure, the flight
guidance provided (either flight director provided or non-flight
director provided) must be sufficient to accurately monitor the
performance of the autopilot. y

Hlig! Sitnational A Considerations:
g. Alternative noise abatement procedures should include methods to
enhance overall flightcrew awarcness to the uniqueness of the

procedure such as pre-takeoff briefings, special crew coordination call-
outs, but settings, and other operator devised methods.

If it has been determined that the aircraft has undetectable thrust loss

or engine failure characteristics, an engine thrust loss or failure detection
system shall be required.
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AZTACEMENT-3-
EXAMPLES OF
STANDARD CLOSE-IN NOISE ABATEMENT PROCEDURES
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Standard Altemnative 1 - _Cutback Before Cleanup Below 1.000° AGL,

8. 'mwm#qnimtthofnmw I
cutback system, and a GPWS capable of alerting the flightcrew of any  desceat
which occurs below 1,500 feet AGL.

b. Takeoff and climb at an airspeed of V2 + X knots until a safe obstacle 1
clesrance sititude or at an asititude of at least 400 fest AGL, whichever
higher. -

c. At an altitude of 400 feet or above, arm or initiate the automatic thrust I
cutback and decrease pitch while maintain V2 + X knots. The thrust may be set

to not lower than s cutback thrust setting necessary to maintain climb

radients specified by FAR 25.111(c)(3) uniess an automatic thrust restoration
system is svailable. At no time will the thrust be reduced below a 0% gradient

all engine.

d. Continue to climb at an sirspeed of V2 + X knots. When clear of the noise I
sensitive area or at 3,000 feet AGL, set -climb thrust and accelerate while
retracting flaps on schedule. Establish a normal climb profile.
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Standard Alternative 2 - Cutback Before Cleanup Below 500° AGL

s. This altemmative procedure requires the use of an automatic thrust
cutback system, an asutomatic thrust advance system, s flight director system
capable of providing sppropriste guidance throughout the procedure, an
sutopilot system capable of flying the procedure, and A GPWS capable of
slerting the flightcrew of any descent which occurs below 1,500 feet AGL. It
must be shown that it is improbable that the sutomatic thrust cutback system
will fail to set a thrust st least sufficient t0 maintain the gradients specified for
this alternative procedurs. It must also be shown that it is improbable that the
sutomastic thrust advance system will fail to restore at least sufficient thrust to
maintain the eagine inoperstive climb gradients specified by FAR 25.111(c)(3)
without any pilot intervention under any circumstances where there is a
performance or thrust degradation or cagine loss.

b.  Takeoff and climb at an sirspeed of V2 + X knots until a safe obstacle 1
clesrance altitude or at an altitude of at least 400 feet AGL whichever is higher.

c. At an altitude of 400 feet or above arm or initiate the automatic thrust I
cutback and decreases pitch while maintaining V2 + X knots. The thrust may be

set to not lower than a cutback thrust setting necessary to maintain 0% all

engine gradieat.

d. Continue to climb at an airspeed of V2 + X knots. When clear of the I
noise seasitive area or at 3,000 feet AGL, set climb thrust and accelerate while
retracting flaps on schedule. Establish a normal climb profile.
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Standard_Aliemative 3 - Cutback Before Cleanup Above 1,000° AGL

8.  Takeoff and climb at an airspeed of V2 + X knots until sttaining & I
safe obstacle clearance altitude or at least 1,000 feet AGL whichever is higher.

d. At an altitude of 1,000 feet or above simultanecusly imitiate thrust

cutback and decrease pitch while maintaining an sirspeed of V2 + X knots. I
c. The climb gradients may be reduced to not lower than 0% all engine
if automatic thrust advance systems are gvailable provided: I

1) It can be shown that in the event of an engine failure that it is
improbable that the sutomatic thrust advance systems will fail to restore
ulemnfﬁcimthmntommn:hcpuieuuspecinedinl’m
25.111(c)(3) without any pilot intervention, and

2Z) A GPWS capable of alerting the flightcrew of any descent which
occurs below 1,500 feet is installed.

3)  Continue o climb at an sirspeed of V2 + X knots. Whea clear of I

the noise seasitive area or at 3,000 feet AGL, set climb thrust and accelemte while
retracting flaps on schedule. Establish a nomal climb profile.
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ATPSCENENT-
EXAMPLES OF
STANDARD FAR-OUT NOISE ABATEMENT PROCEDURES
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Aliemative 4 - Cleanup Below 1000° AGL Before Cutback

8. Takeoff and climb st sn sirspeed of V2 + X knots until attaining a safe 1
obstacle clearance altitude or at least 500 AGL whichever is higher.

b. m-dmam«mmmumwmmvzf
while retracting flaps oa scheduls.

e. mmmﬂmudm&mwmbmmnam
thrust setting necessary to maintain the takeoff path eagine - inoperative
climb gradieats specified by FAR 25.111(c)(3).

d. If automatic thrust cutback and asutomatic thrust advance systems are
wdhbleamcdmbpuimmyureduudwmbmm%mm I
provided.

1) It can be shown that it is improbable that the sutomatic thrust
cutback system will fail to set a thrust at least sufficient to maintain a
gradient of not lower than 0% all engine.

2) It can be shown that in the event of an engine failure, it is
improbable that the automatic thrust advance systems will fail to restore
at least sufficient thrust to maintain the eungine-inoperative climb
gradients specified by FAR 25.111(c)(3) without any pilot intervention,
and

-

3) A GPWS capable of alerting the flightcrew of amy descent which
occurs below 1,500 feet AGL is installed.

NOTE: An sutomastic thrust cutback system is mot required if the
procedure prohibits thrust cutback below 1000".

e. Continus climb st an sirspeed of V2 + X knots at the cutback thrust I

setting. When ciear of the noise seasitive ares or at 3000° AGL, set climb thrust
and initiate a normal climbd profile. -
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Alternative S - Partial Clesnup Below 1000' AGL Before Cutback

8. Takeoff and climd at as airspeed of V2 + X knots until ataining a safe I
obstacie clearmnce altitude or at least 500° AGL which is highes :

d. At sn altitude of SO0’ or above decreass pitch, and retract flaps to an
intermediate (notched) flap setting and accelerate to an airspeed consisteat

with the intermediats flap setiing.

e. After attaining the intermediate flap setting and an appropriate
airspeed for that flap setting, reduce thrust to not lower than a cutback thrust
setting necessary t0 maintain the takeoff path engine-inoperative climb
gradients specified by FAR 25.111 (c)3).

4. If sutomatic thrust cutback and automatic thrust advance systems are
available, the gradients may be reduced to not lower than 0% all ecagines
provided:.

1) It can be shown that in the event of an eugine failure, it is
improbable that the automatic thryst advance systems will fail to restors
st least sufficient thrust to maintasin the eagine-inoperative climb
mgim specified by FAR 25.111(c)(3) without any pilot interveation,
an .

2) nmhmmuithhpmubicmm“mmcw
set a thrust at least sufficient to maintain
all engine, - -

dm.in(thmdmmvofmydumtwhich

i
8
8
EE
FE
8 RS

NOTE: An automatic thrust cutback system is not required if the
procedure prohibits thrust cutback below 1000°.

d. Continue climb at an sirspeed appropriste for the intermediate flap setting
at the cutback thrust setting. When clear of the noise semsitive area or at 3,000
feet AGL, set climb thrust and compiete flap retraction on scheduie. Establish s

gormal climb profile.
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Altemative 6 - Cleanup Before Cutback Above 1000' AGL

s. Takeoff and climb at an airspeed of V2 + X knots until attaining a safe |
obstacle clearance altitude or at least 1000' AGL whichever is higher. .
d. At an altitude of 1000° or above, decresse pitch and accelerate to Vaf I

while retracting flaps om schedule.

c.  After sttaining zero flaps, reduce thrust 10 not lower than a cutback
thrust setting necessary to maintain a takeoff path engine-inoperative climb
gradient specified by FAR 25.111(¢)(3).

d. Unmﬁcmm:ymhwﬁhbletbm 1
inoperative ‘climb gradients may be reduced to not lower than 0% all eagine

provided.

1) Itmbcmmnmmcmo{nengiuhilmnh
improbable that the sutomatic thrust advance system will fail to restore
at least sufficient thrust to maintain the eagine-inoperative gradients
specified by FAR 25.111(c)3) without any pilot intervention, and

2) A GPWS capable of alerting the flightcrew of any descent which *
occurs below 1500 feet AGL is installed.

Continue climb st an airspeed of V2f + X knots at the cutback thrust I
nning. Whea clear of the noise sensitive ares or at 3000° AGL, set climb thrust
and initiate s normal climb profile.
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ATA PROPOSED
NOISE ABATEMENT PROCEDURES
JULY 17,1990

PURPOSE

To establish a regulatory requirement for pilot actions to achieve standard noise abatement
profiles. To accomplish this, two standard profiles are proposed.

2) CLOSE-IN [less than 3 nm (nominal)]

L Takeoff and climb at an airspeéd of V, +10-20 KTS, until attaining an altitude
of 1000 ft. above airport elevation (AAE).

2 Amaftpud:wmnmumdmamfacnnefsrecomendedmmmpnch
attitude required to maintain V,+10-20 KTS.

3. UponatmnmglOOOft.AAE,reducethmstmcompliancewnhFAstnl
(¢) 3. Allow for 12% climb gradient (2 engine aircraft), 1.5% (3 engjne
aircraft) and 1.7% (4 engine aircraft), or 0% climb gradient for aircraft
equipped with Auto Thrust Recovery devices and enhanced GPWS. Maintain
V,+10-20 KTS and remain in takeoff flap configuration.

4 Continue climb at V;+10-20 KTS until 3000 ft. AAE and clear of noise
sennﬂveareawhereupon.setdxmb:hrust.ameleratetovu.andmctﬂaps
on schedule.

(b) FAR-QUT (bevond 3 miles)

L Takeoff and climb at an airspeed of V,+10-20 KTS until attaining an altitude
of 1500ft. above airport elevation (AAE).

2 Airaafzpitcbwmnotexmdmamfacmrer'sreeommendedmaximumﬁimh
attitude required to maintain V;+10-20 KTS.

3.  (High Bypass Engines)
UponammmngOOft.AAE set climb thrust, accelerate to the zero flap

minimum safe maneuvering speed (Vz) while retracting laps on schedule
(Low Bypass Engines)

Upon attaining 1500 ft. AAE accelerate to the zero V,, minimum safe
maneuvering speed while retracting flaps on schedule and set climb thrust.
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ATA PROPOSED
NOISE ABATEMENT PROCEDURES
JULY 17,1990

EAR-QUT (CONTINUED)

4

Continue climb at Vz» minimum safe maneuver speed to an altitude of not
less than 3000 ft. AAE, and initiate normal climb profile.

-

The selection of a minimum altitude of 1000 ft. AAE provides the following:

1.
2.
3.

Increases safety through standardization.
Improves noise abatement for communities. .

Aligns the noise abatement profile with the TCAS Resolution Advisory
envelope which provides all escape options at 1000 ft. AGL and above.

Establishes a minimum performance standard for each aircraft
engine/airframe combination.

| Stage 111 aircraft provide the highest level of noise technology currently available,

consequently, local use restrictions should not be permitted to discriminate against
any aircraft which qualifies as Stage III. Airports/communities must not impase
noise restrictions which would necessitate thrust cuts below 1000t

###
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FAA /Initial Proposal
Presented To The s
Aircratt Takeoff Noise Abatement
Joiat FAA/Industry Vorking Group
June 19, 1990
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Aircraft Takeoff Noise Abatement
Joiat FAA/Industry VWorking Group

June 19, 1990 - 9:00AM - 5:00PN
ALPA's Facilities, Room 804 ' .
$th Floor, 1625 Nassachusetts Ave., 8.¥., Vashington, DC - e

PROBLEN: = Because of a variety of unique runvay/cossunity situations and the
varying perforsance and noise characteristics of different aircraft, there has
bees an increasing use of nom-standard takeoff noise abatement procedures. 1In
some cases communities have established criteria that cause operators to use
special procedures to remain competitive in that community's air
transportation market. Although a special (nonstandard) procedure say not
bave a significant effect vhen considered alone, there is a potential for a
negative effect on satety vhen these special procedures vary froam airport to
airport and runvay to runvay. The lack of standardization generally has a
negative effect on safety. There is a need to address these potentially
negative effects and to establish a program to ensure that adequate safety
levels are maintained. A profileration of special noise abatement takeoff and
initial climb procedures could degrade safety because of the following:

1). The complexity of the special procedures could divert attentiqn
from normal pre-departure tasks (ATC clearances, cockpit setup, checklists,
briefing emergency procedures).

2). Possible diversion of attention from normal tasks during takeoff
and initial climd (perforsance monitoring, see and avoid, ATC, veather).

3). Thrust reductions at lov altitude, for noise abatement purposes,
vill reduce obstacle clearance, could require abrupt changes in flight path,
complicate emergencies such as engine failure, and reduce aireratt perforsance
in adverse veather such as vindshear/icing.

4). Possible increase in human errors due to confusion betveen
nongtandard and standard procedures.

.5). Exposure to failure risks earlier and at lover altitudes vhen such
failures can be induced by pover changes, mode svitching, and configuration
changes.

OBJECTIVES: The objectives of the aircraft takeoff Noise Abatement meeting
are to bring interested parties together, discuss and reviev the issues in
detail (both national issues and John Vayne issues), present proposals for
resolution of identified problems, make tentative decisions on the approach to
take in viev of the requirement of FAR 91.87(f), and to establish a smaller
vorking group to work out the details of an acceptable alternatives.
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Proposed Objectives: The following objectives are proposed for the joint
TAA/Industry effort to resolve takeoff noise abatement issues:

Define a satisfactory noise abatement procedure or a combination of
proceduraes that is or are consistent with safe operations and agree to
adopt the procsdure or combination of procedures as industry standards.

Establish a standard noise abatement procedure or a combination of standard
procedures that cannot be changed by an individual operator or approved by
an individual FAA Flight Standards District Office without a complete
FAA/Industry review and agreesent concerning the overall affect the change
xill have or systemxide operational safety and noise relief benefits.

Make the standard noise abatement procedure(s) the only procedures(s)
available for flightcrew training and use at any airport where noise relief
caz be achieved by adjusting the takeoff and initial climb (vertical)
profile of the ajrscraft.

Establish a process which precludes a proliferation of non-standard noise
sbatement nrocedures {or unigue airport/community conditions.

ATeH 4~ 33




Proposed Resolution: The following proposal is offered for the purpose of
initiating discussion and to serve as a basis for exploring alternative
approaches and shall not be construed as an FAA recoamendation or position.

1. Develop and publish 2 revision to Advisory Circular (AC) 91-53 to
establish a set of standard noise abatement procedures from which an operator
can select one or two of the procedures as the standard for a particular
airplane type. The (AC) would specify that an operator could select a
procedure or a combination of procedures which is or are optimal for that.
airplane type.. The operator would then train flightcrews who operate that
airplane type to use only the selected procedure or combination of procedures.
Once the standard procedure or procedures wers adopted by a operator. they
would be used for all airport/community environments. as appropriate. For the
purpose of standardization., efficiency of training, noise abatesent and
airport/community planning up to three standard takeoff procedures for each
airplane type could be used. The three standard takeoff procedures for the
purpose of this duscussion are referred to as follows:

o Normal takeoff orocedure
6 Standard close-in takeoff noise abatement procedure
0 Standard far-out takeoff noise abatement procedure

2. Xorma! Takeof? Procecure: The normal takeoff procedure may be developed
Ly the he manufacturer and adopted by the operator or it may be a procedure
developed by the operator. The normal takeoff procedure would be used on
runways where noise abatement is not a factor or on runways where the standard
poise abatemen: procedures do not provide any significant or the desired noise
relief. The normal! takeoff procedure would be reviewed and approved at the
locz!l FAA District Office level provided it is consistent with the criteria

listed below:

2a) Se: takeof? thrust as specified by the operator (either maximum
takecsf thrust or an appropriate reduced takeoff thrust setting!.

b) After takeoff. climb at an airspeed of V4 ~ 10 to 20 knots until
attaining an altitude specified by the operator (either a standard
altitude or an obstacle clearance altitude) but not lower than 500 feet.

¢! A%t the 2ltitude specified by the operator. decrease pitch and
accelerate to V.f while retracting flaps on schedule (if flaps are not
used for takeoff. decrease nitch and accelerate to climb speed).

d} After attaining V.!. or at a point specified by the operator. set
climb thrust and initiate a climb profile as specified by the operator.

3. Standard Xoise Abatement Procedures: Perceived takeoff noise depends on

the airplane’engine combinatioen. takeofr configuration. performance
characteristics. and the takeoff initial climb procedure used as well as the
environmentzl (noise sensitive) characteristics of the airport. An coperator
may determine that for a particular airplane type the normal takeoff procedure

(2]
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provides the best overall relief at noise sensitive airports (including both
close-in and far-out noise sensitjve areas). For another airplane type. an
operator may determine that a single noise abatement procedure is appropriate
for doth close-ir and far-out noise sensitive areas and as a result the
oderator would adopt and use a normal takeoff procedure and a single standard
takeof{ noise abatement procedure. However. for many airplanes in operation
today. there is an optimal takeoff procedure which provides the most relief
for close-in noise sensitive areas and another takeoff procedure which
provides the most relief for noise sensitive areas that are further out from
the runway. As a2 result. an operator mayv deteraine that three takeoff
procedures need to be adopted for the type of airplane operated and the
enviroamental characteristics of the airports served. An operstor would not
be authorized to use more than threse standard takeoff procedures (a norsal,
close-in. and a far-out takeoff procedure).

a. Xoise abatement procedures are either developed by the manufacturer and
adopted by the onerator or they are developed by the operaior. There are two
general categories of noise abatement procedures.

1) One czategory provides relief %o noise sensitive areas that are "close-
in®” to the end of the takeoff runway. The procedures in this category
generallyv involve clizdbing in the takeoff configuration to a specified
Ititude and then simultaneously decreasing pitch and setting a
predetermined cutback thrust and overflyving the noise sensitive arez
before accelerating. retracting flaps. and setting climb power.

! The other category provides relief to noise sensitive areas that are'
“fir-out” from the end of the takeoff runway. The procedures in this
caztegory generally invelve climbing in the takeoff configuration to a
soecifled altitude and then decreasing pitch to accelerats while
retracting flape and after the flaps are retracted (or nartially
retracted}) setting a predetermined cutback th-ust and overflying the noise

seausitive arez before setting climb power.

H. The optimum type of procedure for either a close-in or far-out noise
sensitive area is highly dependent on the airplane's takeoff configuration and
ve~formance characteristics as well as the takeoff weight. 1I1f it is
deterzined that beth close-in and far-out noise abatement procedures are
needed for a particular airplane type. an operator would be able to select two
standar-d noise abatement procedures and train flightcrews in their use. The
ooerator. in this case. would have to instruct flightcrews on which procedure

tc use for particular runwav/noise sensitive area environment.

¢c. Obszacle clearance requiresments must be considered when selecting an
altitude a2t which either a2 flap configuration change is initiated or at which
a thrust cutback is initfated for noise abatement purposes. Obstacle
clearance altitudes are a varizble altitude depending or the airport and
surrounding terrain or obstacles. The amount of noise relief provided by a
standaré ncise abatement procedure at a particular runway/noise sensitive arez
environment is also dependent on the altitude at which either the flap
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configuration change is initiated (with subsequent thrust cutback) or at which
the thrust cutback is initiated in the takeoff configuration. By adjusting
this initiating altitude., noise relief can be optimized for a particular
runway/nojise sensitive area environament. The initiating altitude would be the
only variable permitted for particular standard noise abatement procedure.

The operator would have to specify the initiating altitude for a particular
runway/noise sensitive area environaent.

d. VWhen the initilating altitude is established at the lower altitudes. the
available airspace in which to maneuver is decreased. In addition. decreased
thrust-levels. decreases performance margins. Therefore. in order to ensure
adequate safety. specific criteria would have to be met before approving the
use of an initiating altitude below 1.000 feet and/or approving the use of a
cutback thrust setting lower than that necessary to maintain the takeoff path
engine-inoperative climb gradients specified by FAR 25.111(c)(3) (assuming an
engine failure without any thrust advance on the remaining engine(s)). The
gereral criteria that would have to be met for each procedure and airplane
type are as follows:

t2) The procedure would have to be operationally evaluated and tested by
the FAA for the airplane type. The factors and specific criteria that
would be considered by the FAA are outlined in Attachment 1. The
Jirector. Flight Standards Service (AFS-1) would be responsible for
reviewing the results of the tests and {f satisfactory approving the
procedure for the particular ai-vlane type. Once a specific procedure fgr
ax airplane type hzs been approved by AFS-1, it could then be approved for
suncific overaors.

{2) Any procedure which specifies an initiating altitude below 1,000 feet
and a cutback thrust of less thzan that necessary to mzintain the FAR
25.111(21(3} gradients would have to incorporate an automatic thrust

cuthack svstem. an automatic thrust advance syvstem. and a GPWS capable of
alexting the flightcrew of any descents which occur below 1.500 feet AGL.
The acsomazic thrust cutbhack svster. however., is not required :{f the
procedure prohibits thrust cutback below 1.000 feet AGL. In no case shall
the t2kegf{ path engine-inoperative climb gradient be less than 0%.

{3) Any procedure which specifies an initiating altitude of 1.000 feet

or 2hove angd a cutback thrust of less than that necessary to maintaining
the FAR 25.111(¢)(3) gradients would have to incorporate an automatic
thrust advance systes 2nd a GPWS capable of alerting the flightcrew of any
descents which occur below 1.500 feet AGL. In no case shall the takeoff
path engine-inoperative climb gradient be less than O%.

f. In the interest of keeping the standard noise abatement procedures to a
minimum. operzzors would be able to reguest that the procedures outlined in
Attachment 2 (close-in) and Attachment 3 (far-out) be approved for their
operations. The approval level would be indicated for each procedure. An
operator may request approval of a procedure different than the ones outlined
in Attachzents 2 and 3 by submitting 2 request through the essigned POl to
AFS-! for appropriate processing.
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ATTACHM
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1. Definition of Cutback Thryst: Cutback thrust means a thrust setting that

in the event of an engine failure is not less than the setting necessary to
maintain the takeoff path engine-inoperative climb gradients specified for a
particular:alternative noise abatement procedure. These thrust settings are
determined without considering the subsequent addition of thrust on the
temaining engine(s) from a pilot action or an sutomatic thrust advance systes.
Thrust cutback means the act of setting cutback thrust.

2. Mipimum Thrust Cutback Altitude: The setting of the cutback thrust for
noise abatement purposes shall not be initiated below 400 feet AGL.

3. Reduced Thrust Takeoffs: Takeoffs using reduced thrust for the purpose of
reducing engine maintenance cost should be prohibited if it causes the use of
an alternative noise abatement procedure which includes a thrust cutback below

1000 feet AGL.
4, i Path t Angle ange C dera :

If a proposed procedure requires an initial pitch attitude that is greater
than the normal operational pitch limit specified in the manufacturers
flightcrew operating manual, an operational test and evaluation shall de
tequired to determine whether special training and/or currency or other
provisions are required. Factors that should be considered in determining
wvhether special training or currency should be required include the following:

a. The rotation rates required to achieve tho.tlrgot pitch altitudes.
The required rotation rates cannot exceed the values established by the
sanufacturer for normal flight operations.

b. Difficuity of speed control when transitioning from full power to
cutback thrust during all engine operation and operations where an engine
failure occurs during the transition.

¢. The pilots visibility at the reference eye position and the alert eye
position.

5. Thrust Setability Congiderations:

. The target cutback thrust setting should be determined (calculated)
before takeoff. If an sutomatic thrust cutback feature is used, a minimum
acceptable thrust cutbsck setting should be available so that the flightcrew
can monitor the performance of the automatic thrust cutback feature.
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b. The thrust cutback must be initiated by a single flightcrew action
when the aircraft is at or sbove the established cutback height. (For
example: manual throttle reduction or activation of a switch which initiates
an automatic thrust cutback featurs.)

€. If thrust cutback is accomplished by manual throttle reduction below a
height of 1,500 feet, operational tests and evaluation must be conducted to
determine whether a pilot of average skill can quickly (within 5 seconds),
sccurately, and reliably set the target cutback thrust without undue
attention. During these tests, the absolute value of the mean deviation from
the target setting shall be determined. This mean deviation shall thereafter
be added to the target thrust settings to establish the minimum settings that
can be used in actual operations.

d. If thrust cutback is accomplished by automatic devices, an operational
test and evaluation shall be required to determine the following:

1). The flightcrew must be able to adequately monitor the performance
of the automatic devices and such monitoring must not require an inordinate
amount of flightcrew attention:

2). The thrust cutback must be smcothly, accurately, and reliably

set;
L]

3}). It must be shown to be improbable that the auto-atic thrust
cutback feature has unacceptable failure modes;

4). Any detected failure of the automatic thrust cutback system is
adequately annunciated or otherwise clearly apparent to the flightcrew, and

5). The automatic thrust cutback feature must be inhibited below 400
feet AGL or a higher specified height.

@. If an automatic thrust advance system is used, an operational test and
evaluation shall be required to determine the following:

1). The thrust advance is immediate and provides, without flight crew
intervention sufficient thrust to maintain at least the FAR 25.111 engine-ocut

gradients.

2). The required thrust advance setting is quickly, accurately, and
reliably set.

3). It must be shown to be improbable that the sutomatic thrust
advance feature has unacceptable failure modes.

4). That any detected failure of the automatic thrust advance systems
is adequately annunciated or otherwise clearly apparent to the flightcrew.
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Aireraft controllabiljty gonsiderations. An operational test and

evaluation shall be required to determine the following:

a. The bhandling qualities must be satisfactory when using thrust cutback
procedures (all engines operative) in the most critical comfiguratioas,
weight, and center of gravity. Any speed excursions during and after the
thrust cutback must be easily controllable by the pilot and any speed loss
must :ot oxeood (V; #+ X) =5 with speeds less than (V; + X) =2 not to exceed 10
seconds. .

b. The bandling qualities must be satisfactory with a simulated engine
failure in the most critical configurations, weight, and center of gravity.
Any speed losses resulting from the engine failure before, during, and after
the thrust cutback must be easily controllable by the pilot and any speed loss
sust not exceed (V; + X) -5 with speed less than (V; + X) =2 not to exceed 10
seconds.

¢. The handling qualities must be satisfactory when sutomatic thrust
advance systeam during the transition from a low power setting to a high power
sotting due to the thrust advance associated with engine failure.

d. The flightcrew workload must be satisfactory when accomplishing the
thrust cutback procedure. The pilot flying should be able to perform the
thrust cutback procedure without the assistance of the other pilot (pilot-not-
flying not essential to the procedure). .

7. i Gujdance C d 0

a. If a flight director is used for takeoff the flight director guidance
should be accurate and reliable during all foreseeable events. If it is aot
accurate or does not provide proper guidance during the thrust cutback
procedure, it should be deactivated for takeoff. If the proposed procedure
does not include the use of a flight director for thrust cutbacks below 1,500
feet, an operational test and evaluation shall be required to determine
whether any special training or currency is required.

b. If an autopilot and/or flight director is used during the thrust
cutback procedure, an operational test and evaluation shall be required to
determine the following:

1). The guidance and/or control provided must be accurate aad
reliable throughout takeoff, initial climb, thrust cutback, and subsequent
transition to normal cli-b-out.

2). The guidance and/or control provided must continue to be accurate
during and after an engine failure at any point in the procedure.

3). The guidance and/or control must provide, achieve, and maintain
at least the approved normal all-engine climb speed during the initial climd
and thrust cutback. ,
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4). The guidance and/or control provided must ensure that any speed
losses during a transition are small and recovery to target speed is prompt.
Any speed loss must not exceed (V; + X) =5 with speeds less than (Vy +X) -2
pot to exceed 10 seconds. A transition in this case means setting cutchk
thrust and pitch over or an engine failure after thrust cutback.

NOTE: If an sutopilot is used during takeoff or engaged after takeoff and
used during the thrust cutback procedure, the flight guidance provided (either
flight director.provided or non-flight director provided) must be sufficient
to accurately monitor the performance of the autopilot.

8. terew Sjituatio wa Cov 4 .

8. Alternative noise abatement procedures should include methods to
enhance overall flightcrew awareness to the uniqueness of the procedure such
as pre-takeoff briefings, special crew coordination call-outs, bug settings,
and other operator devised methods.

b. If it has been determined that the aircraft has undetectable thrust
loss or engine failure characteristics, an engine thrust loss or failure
detection system shall be required.
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Standard Close~In Noise Abatement Procedures .
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§tandard Alternative ] - Cutback Before Cleanup Below 1,000 AGL

a. This alternative procedure requires the use of an automatic thrust cutback

system, an automatic thrust advance system, and a GPWS capable of alerting the
flightcrew of any descent which occurs below 1,500 feet AGL. It must be shown
that it is improbable that the sutomatic thrust cutback system will fail to
set 3 thrust at least sufficient to maintain the takeoff path engine-
inoperative climb gradients specified by FAR 25.111(c)(3). It must also be
shown that is imaprobable that the automstic thrust advance system will fail to
provide at least sufficient thrust to maintain the takeoff path engine~
inoperative climd gradients specified by FAR 25.111(c)(3) without any pilot
interventien.

b. Tak;off and climb at an airspeed of Vy + 10 to 20 knots until a safe
obstacle clearance altitude or at an altitude of at least 500 feet AGL,
whichever is higher.

€. At an altitude of 500 feet or above initiate the automatic thrust cutback
and decrease pitch while maintaining V; + 10 to 20 knots. The thrust may be
set to not lower than a cutback thrust setting necessary to maintain the
takeotf path engine-~inoperative climb gradients specified by FAR 25.111(c) (3).

d. Continue to climb at an airspeed of V; + 10 to 20 knots. When clear of

the noise sensitive area or at 3,000 feet AGL, set climb thrust and accelerate
while retracting flaps on schedule. Establish a normal climb profile.
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Standard Alternatjve 2 - Cutback Before Cleanup Below 500°' AGL

a. This alternative procedure requires the use of an automatic thrust cutback
system, an automatic thrust sdvance system, a flight director system capable
of providing appropriate guidance throughout the procedure, an autopilot
system capable of flying the procedure, and a GPWS capable of alerting the
flightcrew of any descent which occurs below 1,500 feet AGL. It must be shown
that it is iaprobable that the automatic thrust cutback systea will fail to
set a thrust at least sufficient to smaintain the gradients specified for this
alternative procedure. It must also be shown that it is improbable that the
sutomatic thrust advance systesm will fail to restore at least sufficient
thrust to meintain the engine inoperative climb gradients specified by FAR
25.111(c) (3) without any pilot intervention under any circumstances where
there is a performance or thrust degradation or engine loss.

b. Takeoff and climb at anm airspeed of Vy + 10 to 20 knots uatil a safe
obstacle clearance altitude or at an altitude of at least 400 feet AGL

whichever is higher.

¢. At an altitude of 400 feet or above initiate the automatic thrust cutback

and decrease pitch while maintaining V; + 10 to 20 knots. The thrust may be .
sot to not lower than a cutback thrust setting necessary to saintain a takeoff
path engine-inoperative climb gradieat of at least 0%. The cutback thrust

sotting used in this situation must produce at least s 4% climd gradieant with

all engines operative.

°. Cbﬁfinuo to climb at an airspood of V; « 10 to 20 knots. When clear of
the noise sensitive area or at 3,000 feet AGL, set climb thrust and accelerate

while retracting flaps on schedule. Establish a normal climb profile.
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Standard Alternative 3 -~ Cutback Before Cleanup Above 1,000°' AGL

e. Takeoff and climb at an airspeed of v, + 10 to 20 knots until attaining a
safe obstacle clearance altitude or at least 1,000 feet AGL whichever is
higher.

b. At an altitude of 1,000 feet or above simultaneously initiate thrust
cutback and decrease pitch while maintaining an airspeed of V; + 10 to 20
knots. Reduce thrust to not lower than a cutback thrust setting necessary to
laint.in)th; takeoff path engine-inoperative climb gradients specified by FAR
25.111(e) (3).

¢). The engine-inoperative clisb gradients may be rodﬁcod to not lower than 0%
if sutomatic thrust advance systems are available provided:

a. It can be shown that in the event of an engine failure that it is
improbable that the automatic thrust advance systems will fail to restore at
least sufficient thrust to maintain the gradients specified in FAR
25.111(c) (3) without any pilot intervention, and

b. A GPWS capable of alerting the flightcrew of any descent which occurs
below 1,500 feet is installed.

e. Continue to climb at an airspeed of V; + 10 to 20 knots. When clear of
the noise sensitive area or at 3,000 feet AGL, set climb thrust and accelerate

while retracting flaps on schedule. Establish s normal climb profile. .
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Standard Far-Out Noise Abatement Procedures
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Alternative 4 - Cleanup Below 1000’ AGL Before Cutback

s. Takeoff and climb at an airspeed of V; + 10 to 20 knots until attaining a
safe obstacle clearance altitude or at least 500° AGL whichever is higher.

b. At an altitude of 500° or above, decrease pitch and accelerate to Vy
while retracting flaps oan schedule.

c¢. After attaining gsero flaps, reduce thrust to not lower than a cutback
thrust setting necessary to maintain the takeoff path engine-inoperative climb
gradients specified by FAR 25.111(c)(3).

d. If sutomatic thrust cutback and uutoiatie thrust advance systeam are
available, the engine-inoperative climb gradients may be reduced to not lower
than 0% provided:

1}. It can be shown that it is improbable that the automatic thrust
cutback system will fail to set a thrust at least sufficient to maintain a
gradient of not lower than 0%Z2.

2). It can be shown that in the event of an engine failure, it is
improbable that the automatic thrust advance systems will fail to
restore at least sufficient thrust to maintain the engine-inoperative
elimb gradients specified by FAR 25.111(c)(3) without any pilot
intervention, and .

3). A GPWS capable of alerting the flighterew of any descent
which occurs below 1,500 feet AGL is installed.

ROTE: An automatic thrust cutback system is not required if the
procedure prohibits thrust cutback below 1000°.

e. Continue climb at an airspeed of V, + 10 to 20 knots at the cutback

thrust setting. When clear of the noise sensitive area or at 3000' AGL, set
eliab thrust and initiate a normal climb profile.

.
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Alternatjve § - Partial Cleanup Below 1000' AGL Before Cutback

8. Takeoff and climb at an airspeed of V, ¢+ 10 to 20 knots until attaining a
safe obstacle clearance altitude or at least 500° AGL whichever {s higher.

b. At an altitude of 500' or above decrease pitch, and retract flaps to an
internediate (notched) flap setting and sccelerate to an sirspeed consistent
with the istermediats flap setting.

€. After attaining the intermediate flap setting and an sppropriate airspeed
for that flap setting, reduce thrust to not lower thas & cutback thrust
setting nécessary to msintain the takeoff path engine-inoperative climb
gradients specified by FAR 25.111(e)(3).

d. If automatic thrust cutback and automatic thrust advance systeas are
available, the engine-inoperative gradients may be reduced to not lower than
02 provided:

1). It can be shown that in the event of an engine failure, it is
improbable that the automatic thrust advance systems will fail to restore at
least sufficient thrust to maintain the engine-inoperative climb gradients
specified by FAR 25.111(c)(3) without any pilot intervention, and

2). It can be shown that it is improbable that the automatic thrust
cutback system will fail to set a thrust at least sufficient to maintain a
gradient of not lower than 0Z. =

3). A GPWS capeble of alerting the flightcrew of any descent which océﬁrs
below 1,500 feet AGL is installed.

NOTE: An automatic thrust cutback system is not required if the
‘ procedure prohibits thrust cutback below 1000°.

d. Continue climb at an airspeed appropriate for the intermediate flap
setting at the cutback thrust setting. When clear of the noise sensitive area
or at 3,000 feet AGL, set climb thrust and complete flap retraction on
schedule. Establish a normsl climb profile.
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Alternative 6 - Cleanup Before Cutback Above 1000' AGL

a. Takeoff and climb at an nirspoid of Vy + 10 to 20 knots until attaining e
safe obstacle clearance altitude or at least 1000' AGL whichever is higher.

b. At en altitude of 1000' or above, decrease pitch and accelerate to V,f
while retracting flaps on schedule.

c. After attaining zero flaps, reduce thrust to not lower than a cutback
thrust setting necessary to maintain a takeoff path engine-inoperative cliamb
gradient specified by FAR 25.111(c)(3).

é¢. It in automatic thrust advance system is available the engine-inoperative
climb gradients may be reduced to not lower than 0% provided

1). It can be shown that in the event of an engine failure, it is
iaprobable that the automatic thrust advance system will fail to restore at
least sufficient thrust to maintain the engine-inoperative gradients specified
by FAR 25.111(c) (3) without any pilot intervention, and

: 2). A GPWS capable of alerting the flightcrew of any descent which occurs
below 1500 feet AGL is installed.

e. Continue climb at an airspeed of V,f + 10 to 20 knots at the cutback

thrust setting. When clear of the noise sensitive area or at 3000’ AGL, get
climb thrust and initiate a normal climb profile.
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- UNITED AIR LINES
NOISE ABATEMENT TAKEOFF IEST PROFILES

AIRCRAFT MAKE/MODEL/SERIES: Boeing - 737-300 CPM 56-3-B, 22,000 lbs.

CONDITIONS: Standard Day/Sea Level

SCOPE OF DATA POINTS: From Point of Takeoff Thrust Application
(Brake Release) to 4,000 feet AGL

PROCEDURES: - Normal UAL Takeoff and Climb Procedures,
Bxc;gt as Specified by the Individual Test
Profile

- Normal Rotation Rates at V,

- Initial Pitch Attitude to Maintain V, +20,
Except as Otherwise Specified by the
Individual Test Profile

SERIES A _
NORMAL NOISE ABATEMENT TAKEOFF TEST PROFPILES
1. After takeoff, climb to initiating altitude at Vv, + 20
2. At the initiating altitude, simultaneocusly decrease pitch t&
maintain approximately 1/2 the deck angle and initiate flap
retraction while accelerating.
3. Retract flaps on speed schedule. )
4. At 0 flaps or V,, set climb thrust and maintain vV, to 3,000

feet, then accelerate to 250 kts while continuing climb to
4,000 feet.

- ALTITUDE
RUN :0. US INITIATING WEIGHT
A-1 Max Rated 1,000 ft. Heavy (approx. 130k)
A-2 Max Rated 1,000 ft. Medium (approx. 110k)
A=3 Max Rated 1,000 ft. Light (approx. 90k)
A-5 Reduced T.0. Thrust 1,000 ft. Light
A-6 Max Rated 800 ft. Medium
A-8 Reduced T.0. Thrust 800 ft. Light

Date: 11/15/90
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1. After takeoff, climb to initiating altitude at V, + 20.

2. At the initiating altitude, get climb thrust, then
simultaneously decrease pitch to approximately 1/2 deck angle
and initiate flap retraction while accelerating. ’

3. Retract flaps on speed schedule.
4. At O flaps maintain V., to 3,000 feet then accelerate to 250

kts while continuing climb to 4,000 feet.

INITIATING
RUR T.0. THRUST ALTITUDE WEIGHT
B-1 Max Rated 1,000 feet Medium
B=-2 Reduced T.0. Thrust 1,000 feet Medium
B-3 Reduced T.0. Thrust 800 feet Medium
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SERIES C
CLOSE-IN NOISE ABATEMENT TAKEOFF TEST PROFILES

1. After takeoff, climb to initiating altitude at the speed or
pitch limit indicated for each run.

2. At the initiating altitude, cutback thrust to a setting which
results in the engine-out climb gradient indicated for each
run and simultanecusly decrease pitch to maintain the airspeed
indicated for each run.

3. Continue to climb at the specified speed with flaps in the
takeoff configuration to 3,000 feet.

4. At 3,000 feet, set climb thrust and adjust pitch while
simultaneocusly initiating flap retraction and accelerating to
retract flaps on schedule.

5. Continue to accelerate to 250 kts while continuing to climb to
4,000 feet. :

INITIATING CUTBACK THRUST SPEED

RUN T.0. THRUST ALTITUDE CLIMB GRADIENT PITCH LIMIT

WEIGHT

C-1 Max Rated 1,000 £t. 1.2% Vv, + 20 Heavy

C-2 Max Rated 1,000 ft. 1.2% v, + 20 Medium

C-3 Max Rated 1,000 ft. 1.2% v, + 20 Light

C-4 Max Rated 1,000 ft. 0s Vv, + 20 Medium

C=-5 Max Rated 1,000 ft. 1.2% Limit Pitch Light

. (V, + X)

c-6 Max Rated 800 ft. 1.28°  V,+ 20  Medium

C-7 Max Rated 800 ft. 0% v, + 20 Medium

c-8 Max Rated 800 ft. 1.2% Limit Pitch Light

. (V, + X)

c-9 Max Rated 500 ft. 1.2% V,%+ 20 Medium

c-10 Max Rated 500 ft. 0s vV, + 20 Medium

C-11 Max Rated 500 ft. 1.2% Limit Pitch Light

- (V, + X)
NOTE: For Runs C-12 and C-13, the pilot will be
required to aggressively and abruptly set
the cutback thrust and pitch attitude at
the initiating altitude.
c-12 Max Rated 1,000 ft. 1.2% v, + 20 Light
C-13 Max Rated 500 ft. 1.2% v, + 20 Light
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 SERIES D
PAR-QUT NOISE ABATEMENT TAKEQFF TEST PROFILE

1. After takeoff, climb to initiating altitude at Vv, + 20.

2. At the initiating altitude, simultaneously decrease pitch to
approximately 1/2 deck angle and initiate flap retraction
wvhile accelerating.

3. Retract flaps on speed schedule.

4. At 0 flaps or V,, cutback thrust to a setting which results
in the engine-cut climb gradient indicated for each run.

s. Continue to climb at V, to 3,000 feet.

6. At 3,000 feet, set climb thrust and accelerate to 250 kts
while climbing to 4,000 feet.

INITIATING CUTBACK THRUST
RUN IO THRUST ALTITUDE CLIMB GRADIENT WEIGHT
D-1 Max Rated 1,000 ft. 1.2% Heavy
D=2 Max Rated 1,000 ft. 1.2% Medium
D-3 Max Rated 1,000 ft. 1.2% Light
D=4 Max Rated 1,000 £t. 0s Medium
D=5 Reduced T.0. Thrust 1,000 ft. 1.2% Medium *
D=7 . Max Rated 500 ft. 1.2% Medium
D-8 Max Rated 500 ft. 0s Medium

SERIES E
MISCELLANEQUS RUN
CONDITIONS: Medium Weight, Flaps set at 5, and Max
Rated Thrust

RUN E2

1. After takeoff, climb at V, + 20 to 500 ft.

2. At 500 feet, retract flaps on speed schedule.

3. At flaps 0 or V,, cutback thrust to a setting which results
in a V, engine-cut climb gradient of 1.2%.

4. Continue climb at V, to 3,000 feet.

5. At 3,000 feet, set climb thrust while accelerating to 250 kts
and continuing climb to 4,000 feet.

RUN E3 ‘

1. After takeoff, climb at V, + 20 to 500 ft.

2. At 500 feet, retract flaps on speed schedule.

3. At flaps 0 or V,, cutback thrust to climb power.

4. Continue climb at V_, to 3,000 feet.

5. At 3,000 feet, accef;rate to 250 kts and continue climb to
4,000 feet.
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SERIES N

NORMAL TAREOFF TEST PROFILE

RUN Nl:

1. After takeoff, climb to initiating altitude at Vv, + 20.

2. At the initiating altitude, simultaneously decrease pitch to
approximately 1/2 the deck angle and initiate flap retraction while
accelerating.

i. Retract flaps on speed schedule.

At 0 flaps or V., set climb power, accelerate to 250 kts while
continuing climg to 4,000 feet.
Takeoff Thrust - Max Rated Thrust

Initiating Altitude - 1,000 feet
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'y . NICOCNNRELL RPOUALAS
Oougles Alrerale Qm_npany
THOMAS M. RYAN, IR, T A ~
Vice Prasident : : Mareh 11, 1991

Flight OperationySsfaty and Treining ' CIl-TMR-052

Mr. Chades W. Buler, Al'S-401 -
ftecleeal Avintion Administeation
| .80 Judependence Avenug, $.W,
.- Washington, DC 20891 o

Dear Mr. Bulen

As stated in the past (refercace lotter CL-JLA-TMR-90-1IRS, dated June 7, 1990, and lotter
CL-AT'l-TMR-069, ated July 28, 1990), in the view of Dauglas Aireralt Company ?DAC). the present
capabilities for noise abatoment by means of thrust cutbask are mfo aperations fgr all DAC products pro.
vided arpmpﬂalc asrocinted procodures are applied. We aannot support futurs mgulations that negato
presently approved peocedures, that have besn proven to be sl without a eomplete understanding of the
_overall community impact as it rolates 0 the operation of DAC products by our cystomners. \

Fully automalic and safe thrust eutback features, providing the capabifity for the pllat to preprogramn the
cutback mancuver on the ground with automatic operalion accurring at J;c proper paint of elimbout (with
no pilot action required) have been built into recent DAC designs bascd on anticipation of these fealures
being required In the future for low altitude cutbacks. DAC's position still remaing that all engine cutback

. to an engine out, zero gradient thrust Jevel (no thrust advance on roinaining engines) enn safely be accom-

 plished at altitudes s low as $00 feet for MI2-80s with laler model eomnputers and MD-11s and M13«90s
“th fully autornatic systems. B : ' . L v ‘

S I P T T R X LT L
¥hile we agres with the coneept of standandization of proceduros, we have concern over the future direetion
of this Warking Group related to otlier FAA activitics. ‘I'here dacs not appenr (o exist a elear linkage of
the activity to stardandize nolse ebatement procedyres o the activity currently being uudertaken by the
FAA/DOT to extablish regulntions in aceardance with the Aimort Noise and ity Act of 1990. In
fact, the Working Group's recommendations and any subsequent rovision to AC 9153 eould be in confliet
with the Act’s pravisiuns for Stage 3 airerall regarding sirport nolse and accoss restrictions. -

i '('.4,‘-"5.

We belicve t!‘x.at“ildc'llli'unal u;ofk'ncﬁds‘ td. boncc;m.l‘uhed in the near (ermto alfow eon;i-demlo.n of the
overall nolse impact to the community &s a romult of any change In operativnnd procedures, snd establishe
ment of aps‘mpr!a!e noise eriteria to be used in conjunctiyn with standualized noise ehatoment procerlures.

~Wa slso belicve the praviously mentioned lukage should be estahliahed befbre pruceeding with any further
. dlscussions of standardization. . ' : e

We are currently evalualing thie Working Group’s reconunendations and anticipate being able to provide

fecdback in the ncar future. DAC supports the establistunent of standardized noise shatemeat procedures
- as well as n National Aviation Noiss Policy that properly recugnires the bonefit of Stage 3 technology,
. provided the two are synchronized lowards cotnnion goals. - : )

. b . B mememgenm
| Sineerely, - , B
'a' o2 -
L NP S Yoy
- [ Yy
S .';?!?"..‘F- Yo ‘.«9“" *
g ]
il
. -ty ® @
S ey
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MCDONNELL DOUGQGLAS

July 30, 1991

Bill Zdzunds
FAA Aviation Rule Advisory Committee
Chairman/Air Carrier Operations Subcommittee

Dear Mr. Bdmunds:

MeDonsell Douglas wisbes to express that they are supportive of
the Working Group’s efforts to ocontinue to move forvard to
achieve the end cbjective of Task 1 of the Air Carrier Operation
Subcommittes.

Eovever, after raevieving the minutes of the Task 1 Noise
Abatement Procedures Working Group, the amlautes of the March 1°?
meeting of the original Task Force are not included. NXNDC wishes
to reaffirm the DAC position which is contained in attachments
¢=1 and ¢-2 of Enclosure 1 to the report of the Noise Abatenment
Working Group. This DAC position was again stated in a letter
te Mr. Buler of the FAA on March 131, 1991 sad DAC, for the
record, requests that this letter De contained in the official
minutes of this Working Group.

gincerely,

« Cu i
Manager, Technical Liaison
Industry & Regulatery Affairs

1738 Jeterson Davis Highway, Suite 1200, Adington, VA 22202 (T03) $53-3800




Enclosure 2

DRAFT AC 91-XX
NOISE ABATEMENT DEPARTURE PROFILES

[Draft Revised July 24, 1991]
PURPOSE.

This Advisory Circular (AC) provides a technical analysis
and description of departure profiles that are consistent
with the Federal Aviation Administration’s safety
responsibilities and have the potential for providing
abatement of aircraft noise during takeoff. This AC
describes safe standard departure profiles for subsonic
turbojet-powered airplanes with more than 75,000 pounds
Maximum Certified Gross Takeoff Weight (MGTW), consistent
with the airworthiness standards required for type
certification of Federal Aviation Regulations (FAR) Part 25
and the general operational and flight rules of FAR Part 91.

BACKGROUND .

a. For several years, the FAA has been actively involved *
in continuing efforts to develop and provide safe and
effective control and abatement of aircraft noise. As
part of that commitment, the FAA has worked with
airport and aircraft operators, pilots, special
interest groups and other federal, state, and local
agencies in numerous programs for evaluating noise
levels in the airport environment. Consideration of
various departure flight tracks and profiles has been
included in the discussions.

b. From an environmental standpoint, whenever possible,
the avoidance of departures over or near noise
sensitive areas by the use of preferential noise
abatement runways and flight tracks can be an effective
addition to a comprehensive noise abatement program.
The FAA also believes that use of standardized noise
abatement departure profiles for turbojet-powered
airplanes which incorporate properly managed aircraft
vertical performance and which use appropriate
configuration, speed and thrust management may provide
additional general benefits to the airport community.
Such effective noise abatement departure profiles may
be used in conjunction with preferential runway and
flight path techniques as well as other acceptable
noise abatement measures.




c. FAA reviews of air carrier noise abatement profiles

- . indicate that, in general, the procedures lack
standardization and result in varying degrees of noise
control and abatement for different points along the
departure flight tracks. The management of intricate
profiles is so complicated that although the departures
provide noise reduction at some points along the flight
track, pilot attention to interior cockpit details,
required by the procedures, may divert attention
necessary for traffic avoidance and other safety
responsibilities.

d. In response to concerns for the development of non-
standard noise abatement procedures, an operational
working group reviewed available experience and,
utilizing a simulator, conducted a proof of concept
study of a variety of profiles, many currently employed
in the national airspace system.

RECOMMENDED NOISE ABATEMENT DEPARTURE PROFILES (NADPs).

Minimum criteria have been established which would permit no,
more than two basic types of NADPs. These departure
profiles are applicable to all types of subsonic turbojet
aircraft over 75,000 pounds. The basic types of NADPs are
the "close-in" and "distant" profiles for aircraft over
75,000 pounds takeoff gross weight. 1If, for any aircraft
type utilizing a specific runway in the U.S. there is not a
noise benefit from the use of these standard profiles, then
a noise abatement profile need not be used for that runway.
It also should be understood that, at times, a normal
takeoff may result in an equivalent noise abatement.

a. DEFINITIONS
1. CLOSE-IN TAKEQFF PROFILE: NADPs optimized for
noise sensitive areas located in close proximity

to an airport runway.

2. DISTANT TAKEQFF PROFILE: NADPs optimized for all
other noise sensitive areas.

3. . AGL: Above Ground Level.




b. APPLICABILITY

1.

Each operator is responsible for choosing a single
close-in and a single distant NADP for each
aircraft type within their fleet. Additionally,
either: (1) one of the NADPs, or (2) the normal
takeoff procedure would have to be identified as
the standard to be used for each runway at each
United States airport for each of the aircraft.

The close-in and distant NADPs require approval in
air carrier Operations Specifications* such that
the single close-in NADP, single distant NADP, or
the normal procedure for a given aircraft type
would be applicable to a United States airport
runway. As provided for in Paragraphs 4c and 4d
of this AC, pilots are authorized to deviate from
these procedures. '

c. CLOSE-IN NADP (MINIMUM CRITERIA)

2a.

2b.

(see Figure 1)

[
A thrust cutback initiating altitude of not less
than 800 feet AGL must be used.

For aircraft without an operational automatic
thrust restoration system, the thrust level
achieved and maintained for the flap configuration
of the aircraft, after thrust reduction, shall not
be less than that thrust necessary to maintain the
takeoff path engine-inoperative climb gradients
specified in FAR 25.111(c) (3) in the event of an
engine failure.

For aircraft with an operational automatic thrust
restoration system, the thrust level achieved and
maintained for the flap configuration of the
aircraft, after thrust reduction, shall not be
less than that thrust necessary to maintain a
takeoff path engine-inoperative climb gradient of
0%, provided that the automatic thrust restoration
system will as a minimum ensure sufficient thrust
restoration to maintain the takeoff path engine-
inoperative climb gradients specified in FAR
25.111(¢) (3) in the event of an engine failure.

The approval process to be determined by FAA, to include
Part 91 and 125 operators.




3. During the thrust reduction (cutback), the
pitchover rate and thrust reduction must be
coordinated to provide a decrease in pitch

" consistent with allowing indicated airspeed to
decay by no more than 5 knots below the all-engine
target climb speed, and in no case shall speed be
permitted to decay below V, for the aircraft flap
position achieved at the time of thrust reduction
completion.

4. Maintain at least those speed and thrust criteria
to not less than 3,000 feet AGL, or until past the
noise sensitive area (whichever occurs first),
initiate the flap retraction on the appropriate
speed schedule and transition to normal enroute
climb procedures. '

DISTANT NADP (MINIMUM CRITERIA):
(see Figure 2)

1. A flap retraction initiating altitude of not less
than 400 feet AGL must be used. ¢

2. Retract flaps while accelerating on the
appropriate speed schedule, then cutback thrust as
follows;

3. Cutback thrust may be set at an intermediate or

zero flap setting. Thrust cutback may not be
initiated at an altitude of less than 800 feet
AGL. For each point along the flight path, the
thrust shall be sufficient to maintain the takeoff
path engine-inoperative climb gradients applicable
in Paragraphs 3(d) (4) (a or b) of this AC for the
flap configuration at each point.

4a. For aircraft without an operational automatic
thrust restoration system, the thrust level
achieved and maintained for the flap configuration
of the aircraft after thrust reduction shall not
be less than that thrust necessary to maintain the
takeoff path engine-inoperative climb gradients
specified in FAR 25.111(c) (3) in the event of an
engine failure.




4b. For an aircraft with an operational automatic
thrust restoration system, the thrust level
achieved and maintained for the flap configuration
of the aircraft, after thrust reduction, shall not
be less than that thrust necessary to maintain a
takeoff path engine-inoperative climb gradient of
0%, provided that the automatic thrust restoration
system will, as a minimum, ensure sufficient
thrust restoration to maintain the takeoff path
engine-inoperative climb gradients specified in
FAR 25.111(c) (3) in the event of an engine
failure.

5. During the thrust reduction (cutback), the
pitchover rate and thrust reduction must be
coordinated to provide a decrease in pitch
consistent with allowing indicated airspeed to
decay by no more than 5 knots below the all-engine
target climb speed, and in no case shall speed be
permitted to decay below V, for the aircraft flap
position achieved at the time of thrust reduction
completion. "

6. Maintain at least those speed and thrust criteria
to not less than 3,000 feet AGL, or until past the
noise sensitive area (whichever occurs first),
then transition to normal enroute climb
procedures.

4. OPERATIONAL REQUIREMENTS:

a.

Authorization to use standard takeoff profiles for a
specific aircraft type, which are intended to provide
noise abatement benefit, should be included in air
carrier Operations Specifications. No takeoff
procedure may be performed to provide noise abatement
unless it is authorized in the air carrier Operations
Specifications. Each air carrier operating subsonic
turbojet powered airplanes in excess of 75,000 pounds
MGTW should make application to the FAA to amend its
Operations Specifications to specifically authorize the
standard NADPs.

This AC should not be construed to affect the
responsibilities and authority of the pilot in command
for the safe operation of the aircraft under FAR Part
91.3 ‘'or other regulations. The recommended NADPs do
not apply when otherwise directed by ATC, and do not
apply subsequent to the failure of an engine.




Enclosure 3
7/24791

Guidelines for Selection of Standard Noise

Abatement Departure Profiles

Within the minimums specified in Enclosure #1, each aircraft
operator should determine the following for each aircraft

type:

A, Close-in community noise abatement departure profile
(NADP)

B. Distant community noise abatement departure profile
{NADP)

In consultation with the airport operator, the air carrier
operators should select only one NADP for each aircraft type
for each runway used at U.S. airports. 1If, for any aircraft
type, for a specific runway in the U.S., there is not a
noise benefit from the use of these standard profiles, then
an NADP need not be used for that runway.

For each NADP the altitude Above Ground Level (AGL) at which®
thrust reduction from takeoff thrust or airplane
configuration change is initiated must be specified.*

The selected noise abatement departure profiles must be FAA
approved for addition to the airlines’s Operations
Specifications.**

Any noise abatement departure profile for any aircraft type
may be modified or replaced at any time in accordance with
normal FAA approval procedures.

Does not include gear retraction
Airlines not authorized to use takeoff profiles not included
in the Operations Specifications.




AIRPORT OPERATORS COUNCIL INTERNATIONAL
¥ ==
July 30, 1991

Mr. Richard Deeds, Chairman

Noise Abatement Working Group

FAA Aviation Rulemaking Advisory Committee
C/O Mr. Wes Euler

Federal Aviation Administration

800 Independence Avenue, SW

Washington, DC 20591

Dear Mr. Deeds:

On July 31, 1991, the Noise Abatement Working Group will submit its report and .
recommendations regarding minimum performance criteria for noise abatement
departure procedures to the Air Carrier Operations Subcommittee of the Aviation
Rulemaking Advisory Committee. The Airport Operators Council International (AOCI)
participated in the June 26, 1991 and the July 24, 1991, meetings of the Working
Group during which these recommendations were formulated. AOCI wishes to
emphasize and supplement certain of the Working Group recommendations.

As Recommendation #4 of the Working Group report reflects, the “informal®
FAA/Industry Working Group formed by FAA last fall, conducted a "preliminary" noise
assessment of the proposed “close in" and "distant" noise abatement departure
procedures using a Boeing 737-300 simulator in an attempt to identify the
environmental impacts, specifically noise-related, of the procedures. The Noise
Abatement Working Group recognizes that the limited test did not provide a sufficient
basis upon which the Group could accurately determine noise benefit or disbenefit
resulting from the proposed procedures. The Group, therefore, recommends that FAA
undertake a "Phase 2" analysis of the proposed departure profiles to identify which
profile "is preferable from environmental standpoints”.

We concur in the need to address the noise and other environmental effects of the
proposed revisions to AC91-53. The information to be developed is important if airport
operators and local communities are to receive a meaningful opportunity to comment
on the proposed AC revisions (and any related amendments to the Operating
Certificates of the Airlines).

International Headquarters: 1220 Ninsteenth Street, N.W., Suite 200, Washington, D.C. 20036
Phone (202) 293-8500 Telefax: (202) 331-1362

Telex: (Toronto) 06217827:1PS {London) 265037:1PS
(First line of message should read: “MAILBOX TO AOC!")




NOISE National Organization to Insure a Sound-controlled Environment

1225 Eye Street « N.W. » Suite 300 Washington, DC 20005 + 202/682-9386

MINORITY REPORT
DISSENTING FROM THE REPORT
OF THE NOISE ABATEMENT WORKING GROUP
AIR CARRIER OPERATIONS SUBCOMMITTEE
AVIATION RULEMAKING ADVISORY COMMITTEE

The National Organization to Insure a Sound-controlled Environment (NOISE )
respectfully submits this minority report, dissenting from the close-in (flaps down)

and distant (flaps up) standard takeoff profile procedures developed by the Noise
Abatement Working Group, based on the concerns outlined below. NOISE is an
association of local government officials most of whose communities are impacted by
noise from airports operated by other entities. Consequently our chief goal is to abate
airport noise and certainly to prevent any increase in noise that would ring more
people into the 65 Ldn contour.

To achieve this end our member governments have worked together in their own *
regions with counterpart municipalities and with airport operators, both through the
Part 150 planning process as weﬁ as through implementation of land-use policies
designed to minimize the impact of airport noise on citizens. Our commitment to
noise relief takes second place to only one other consideration, and that is our
commitment to safety. members of NOISE firmly believe that safe operation of
aircraft is and ought to be the primary consideration of federal regulators, the
airlines, the aircraft manufacturing industry, the pilots, and the communities.

The proposal of the Federal Aviation Administration to publish an Advisory Circular
mandating standardized noise abatement takeoff profiles nationwide has been
presented chiefly as a safety issue. Hence NOISE has come reluctantly to the
conclusion that it must dissent from the recommendation of the Working Group.
However, our dissent should not be viewed as a lack of concern for safe air carrier
operations. We want to reiterate our firm commitment to safety. But we also want it
understood that we have not seen objective data showing conclusively that current

rocedures are unsafe. In the absence of such evidence, we are concerned that the
Fine between what is unsafe and what is safe but inconvenient for the airlines be
clearly drawn.

Much prior effort by an informal working group of FAA and industry representatives:
has gone into this proposed AC, and we are told that it is imperative that the AC be
published as soon as possible in order to improve the safety of air carrier operations
and impose standardization on what is described as a proliferating array of local

rocedures. It has been extremely difficult for NOISE, in only two meetings of the
gloise Abatement Working Group, to grasp the implications of the proposed AC and
attempt to master material that was before the informal workin iroup for two years,
as well as grapple with the implications of the safety issue, amid the sense of urgency
that has prevailed. )




NOISE is deeply concerned that the intention of FAA is to rush into effect a
mandatory policy affecting every airport in the United States without conducting a
rior evaluation of either the environmental or the operational impacts of that policy.
en the AC is implemented, each airline may select either a close-in or distant
profile for each type of aircraft in its fleet for use on each runway at each airport it
serves. Different carriers could choose differently between the close-in or distant
options regardless of the actual distribution of land uses around the airport.

While some simulations have been done, no actual testing of the effect such choices
will have on major airports has been carried out. But logic suggests that the policy
would simplify procedures for the airlines while complicating them for the airports,
who must accommodate a mix of airline procedures which, from the airports’ point of
view, would be more nonstandard and proliferating than the airport procedures the
carriers currently complain of. Whether they would be unsafe also is anybody’s
guess. These problems would not necessarily be corrected by language NOISE asked
to be inserted in the draft AC requiring airlines to confer with airports before making
their selection of procedures.

It is readily admitted by the proponents of the draft AC that its noise impact on
communities around airports cannot be foreseen with accuracy, though the
simulations are said to sugf%est that existing noise levels will not be worsened and
industry representatives offer similar assurances. But again, logic suggests that ,
replacing a procedure at a given airport that all carriers must follow with an array of
procedures that each carrier has selected will, at the very least, redistribute the net
noise and impose on surrounding communities a different pattern of noise impacts.
Also unclear is the extent to which individual airports have in place vertical profiles
whlgx are a part of their Part 150 plans that might be affected %y the new pattern of
profiles.

Clearly it would not be desirable to implement a public policy that expands the 65
Ldn contour - again, unless safety considerations demand it, as appears to be the case
at Orange County Airport. Yet no evaluation has been done, and none is apparently
proposed to be done on a comprehensive basis, prior to publication of the AC, to
determine its likely noise impact. NOISE questions whether it is even permissible
under the Administrative Procedures Act to issue an AC without having performed a
prior environmental and operational assessment.

The AC is to be published in the Ee_dgm]_Bgﬁmm with a comment period, but in the
absence of evaluation data on environmental and operational effects, it is hard to see
how communities can have access to information leading to useful comments. Thus
the comment period will necessarily be of limited value. Furthermore, NOISE admits
to a degree of confusion regarding the vehicle chosen to implement the standard
departure profiles. Our understanding is that an AC is just what the name implies,
advisory in nature, not mandatory in the sense of regulation. Yet the content of the
draft AC is clearly mandatory. ’ll'-z.is raises the question whether in fact FAA is
attempting a rulemaking by another name and, if so, whether it is following
appropriate procedures.




For the reasons above stated, NOISE recommends that publication of the AC be
delayed pending testing at selected major airports to determine environmental and
operational impacts, and that the results of such tests be released at such time as the
draft AC is published for comment.

C AL,

Charles F. Price
Executive Director

July 30, 1991
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July 26, 1991

Mr. Charles F. Price
N.0.I.S8.E.

1225 Eye Street, N.W.
Suite 300 .
Washington, D.C. 20005

. Re: Draft proposal for FAA AC 91-XX
Dear Mr. érico:

Thank you for giving me an update on the FAA Aviation
Regulatory Advisory Committee's efforts to draft an advisory
circular addressing departure profiles. We are most interested
in closely tracking this task to its conclusion.

L

Washington National Airport has a special noise abatement
departure profile which has been in effect since the first
turbojets began scheduled service into Washington National in
1966. Our departure procedure request that aircraft climb to
1500 ft. under full climb power and then reduce thrust ( to a
setting which provides approx. 500 fpm on a hot day). Once the
aircraft are beyond the 10 DME arc reapplication of climb power
is allowed. This procedure was designed, tested and implemented
by the FAA prior to the beginning of scheduled jet service into
Washington National.

We are concerned that adoption of the proposal as drafted
would lead to a variety of flight profiles less effective than
the current procedures. These concerns are heightened by the
possibility that the advisory circular may be developed in
advance of any real consideration of the potentially adverse
impacts to the noise situation surrounding Washington National
and other airports.

If I can be Of any assistance to you on this matter please
let me know.

Very truly yours,

2l

Manager, Environmental Staff




FAA Action — Not Available
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