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38478 Federal 

Aviation Rulemaldng Advlaory · 
Committee; All earner o.,..uon. 
SubcommlttH; Nolw Abatement 
Takeoff Profiles Working Group 

AQENCV: Federal Aviation 
Administration (FAA), DOT. 
ACnON: Notice of establishment of 
Noise Abatement Takeoff Profiles 
Wo;-king Group. 

SUMMARY: Notice is gi\·en of the 
e<>tablishment of a Noise Abatement 
T;>kecffProfiles Working Group by the 
t :r Carr:e::- Oper~tion3 Subcommittee of 
Le Aviation Rulemakbg Advisory 
C:-mr.1it:ee. This notice informs the 
p~blic of the activities of the Air Carrier 
Operations Subcommittee of the 
Aviation Rulemaking Advisory 
Com:nittee. 
FOR FURTH£R INFORMAnON CONTACT: 
Mr. DavidS. Potter, Executive Director, 
Air Carrier Operations Subcommittee, 
Flight Standards Service (AFS-201), 800 
Independence Avenue, SW., 
Washington, DC 20591, telephone: (202) 
267-8166; FAX: (202) 267-5230. 
SUPPLEMENTARY INFORMATION: The 
Federal Aviation Administration (FA.'\.) 
established an Aviation Rulemaking 
Advisory Committee (56 FR 2190, 
January 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 
rr.eeting to provide advice and 
recommendations to the Director, FAA 
Flight Standards Service, on air carrier 
operations,pertinentregulations,and 
associated advisory material. At its first 
meeting en 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. 

FILE COPY 

The Noise Abatement Takeoff Profiles 
Working Group will be comprised of 
experts from thOR orpnizations 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 
\\-;shes to become a member of the 
working group should write the person 
listed under the caption "FOR FURTHER 
INFORMAnON 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 i."'ldividual advised 
whether or not the request can be 
accommodated. 

The Secretary of Transportation has 
determined that the fonnation and use 
of the Aviation Rulemaking Advisory 
Conur.ittee and its subcommittee are 
necessary in the public interest in 
connection with the perfonnance of 
duties imposed on the FAA by law. 
Me:etir..gs 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 Noise Abatement 
Takeoff Profiles Working Group will not 
be open to the public, except to Li-)~ 
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, 
1991. 
David S. Potter, 
Executive Director, Air Carrier Operations 
Subcommittee, Aviation Rulemaking 
Advisory Committee. 
[FR Doc. 91-19175 Filed 8-12-91; 8:45am} 

BIU.ING CODE 41111-13-11 
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AIR LINE PILOTS ASSOCIATION 
535 HERNDON PARKWAY 0 P.O. BOX 1169 [J HERNDON, VIRGINIA 22D7D 0 [7D3) 689-2270 

The Honorable James B. Busey 
Administrator 

August 12, 1991 

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 
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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. 

WWE: jeg 

Sincerely, 

w~~u- ('~A- )1-
william W. Edmunds, Jr., Chairman 
Air Carrier Operations Subcommittee 

cc: Air Carrier Operations Subcommittee 
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SEP 2 71991 

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

Subcommittee 
Air Line Pilots Association 
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 Federal Aviatio 
Administration (F'AA) accepts provided there are no legal or other reasons why 
we 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 abatem~nt 
profiles in their aircraft operating manuals. Takeoff noise 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 materi~l 
(Recommendation 2). 

FAA Form 1360-14 (6-81) OFFICIAL FILE COPY u U.S. GOVER'IMENT PRINT!'< 
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In reference to Recommendation 5, the FAA 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 Abatement 
Takeoff Profil·es Working Group, for its prompt action on the task that the FAA 
imposed at the subcommittee's initial meeting on May 24. 

Sincerely, 

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. 

2. 

3. 

11:2-
w£. 

4. 

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

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

In the interest of ensuring an orderly transition in the 
adoption of the performance criteria described in enclosure 
~it is recommended that the FAA implement subsequent 
takeoff noise abatement profiles through air carrier 
Operations Specifications at an appropriate time. In 
addition, at airports where current air carrier operations 
are not compatible with the performance criteria in 
enclosure~ it is recommended that the FAA coordinate 
appropriate agreements and arrangements with the affected 
airports and, if appropriate, the affected air carriers. 

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. In 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. 

5. 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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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 

173-91 

date 

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 13t 
1991. 

2. FAA letter dated May 15, 1989 to Fokker signed by 
ANM-200/Mr. T.J. Howard. 

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

4. FAA letter 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. 

domiciled at Amsterdam Algemene Bank Nederland NV. Amsterdam. no 54 .03.35.509 
trade register Haarlem no 37954 
trade reg1ster Amsterdam no. 156913 Our General Conditions of Purchase are deposited at 
address Sch1pholdijk 231. SchiPhOI-Oost the Chamber of Commerce in Amsterdam under depot no 2097. 
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A. 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. 

Raising 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. 

B. 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 necess~rily 
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 stable 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. 

2. The F100 has a fully integrated windshear escape guidance also 
available on autopilot with automatic firewall thrust selection 
between lift off and 1500_ ft. 
Wingtip vortex encounters leading to speedloss are fully covered 
thru the NAP protection systems, see also ·item D. 

3&4 Fokker 100 AFCAS consists of a high integrity monitoring system 
that allows category 38 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 incl. 
descent commands will be available earlier (-7 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 liftoff. 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. 

Noise. 

As already outlined in our fax, ref.5, raising the cutback altitude to 
BOO 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 altitude of 800ft 
instead of 400ft is that a lot of flexibility to optimize the NAP 
procedure for the relevant local situation is lost. We have added 75 
dB noise footprints for representative Fokker 100 take off weights for 
85000 & 90.000lb, i.e. average loadfactors for 300 and 500nm trips, 
See APP. II I. 
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. 

D. Safety 

A proper understanding of the safety issues involved has to start with 
the Fokker 100 Flight Deck Design objectives. The most important are: 
1. Simple and straight forward operation. 
2. Keep the pi lot 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. Apart 
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 Flight Manual text, see 

app.V. 

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.O. 
thrust 1 imit. 

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 only 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. VII I. 

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. 

' .· 1~ 
. /'v '~L~ 

A.J:Ov~a w ·~~ 

Ma~~ity Assurance a 
A~worthiness Engineering 

Sincerely Y s 
~ 

J 
R.de Hertog ./ 
Chie ~n~er_F28/Fokker 

~~ 

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

PROBL£N: Because of unique runway/co .. unity situations and varying 
perfor.&nce and noise characteristics of different aircraft, there have been 
increasing pressures to use nonstandard or special takeoff noise abate•ent 
procedures. The lack of standardization generally bas a negative effect on 
safety. Although a nonstandard procedure .ay not have a significant effect 
when considered alone, potentially there is a negative effect on safety when 
these procedures vary fro. 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 aaintained. The attachaents to this sumaary report 
on the activities and reco .. endations of the joint FAA/Industry working group 
that vas formed to address this proble•. 

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

Attach•ent 1 contains the minutes of the working group's meetings. 
The minutes are presented first as they provide so•e background 
for the reco .. endations. 

Attachaent 2 contains the recoaaendations and the reasons for the 
reco ... ndations of the working group. 

Attachment 3 provides samples of single event noise profiles and 
noise contours for the reco..ended procedures with various 
aircraft types and engine coabinations. 

Attachaent 4 contains copies of the written coaaents on the FAA's 
initial proposal and counter proposals which are subaitted by 
industry. The last docuaent of this attachaent is a copy of the 
FAA's initial proposal. 

Attach .. nt 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" reco .. ended 
by the working group. The working group recomaendations include two standard 
procedures, one of which provides relief for noise sensitive areas relatively 
close to the end of the runway, and the other, r-elief for noise sensitive 
areas that are aore distant from the runway end. The reca..endations also 
provide tor 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. 
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RECOMMENDATIONS: The working group's reco.aendations and reasons for those 
reco .. endations are in Attachaent 2 of this report. In su .. ary the working 
group reca..ends the following: 

That. two basic (standard) noise abate .. nt procedures, a close-in 
and a distant procedure, be adopted for nationwide use. The 
appropriate procedure for a particular situation depends on 
operating gross weights, runway lengths, and locations of the 
noise sensitive area. 

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

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

That for aircraft without auto•atic thrust cutback and restoration 
syste .. , the cutback thrust should not be less than that necessary 
to •aintain the engine-inoperative climb gradients specified by 
FAR 25 .lll(c) (3) . 

That for aircraft with autoaatic thrust cutback and restoration 
syste•s, the cutback thrust should not be less than that necessary 
to •aintain an engine-inoperative cliab gradient of at least 0% if 
the autoaatic thrust restoration syste• failed to function 
properly. 

That the noise abateaent thrust reduction be •aintained until at 
least 3,000 feet AFE or until past the noi~e sensitive area. 

That these criteria for the two noise abateaent procedures be made 
•andatory through operations specifications. 

MAINTENANCE OF ADEQUATE SAFETY LEYELS: The following ele•ents of the 
reco .. endations ensure that adequate levels of safety are •aintained. 

The requireaent 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 flightcrew proficiency. 

The establisbaent of a •iniaua noise abateaent initiating altitude 
of 800 feet provides for reasonable flightcrew workloads for a 
variety of takeoff weights and aabient teaperatures as well as a 
safety urgin (altitude) should windshear, wake turbulence or 
other adverse weather condition be encountered after the thrust 
cutback or configuration change is initiated. 

• 

•/ 
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The establishaent of a ainiaua level for thrust reduction ensures 
a positive rate of cliab in the event of an engine failure without 
pilot intervention (protection for insidious engine failures and 
other ... rgency scenarios). This ainiaua level of thrust 
reduction also provides sufficient thrust over drat aargins to 
perldt noraal aaneuvering at low airspeeds and altitudes. It also 
liaits tbe aaount of pitch-over during a thrust cutback thereby 
reducing flightcrev workloads associated with a pitch over to an 
acceptable level. 

• 
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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 
associations, 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 Airlines 

Scott Griffith- Noise Representative, Allied Pilots Association 
. ·. 

Tom McBroom- Specialist Flying Engineering, 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 

Snppary of Ca..ents and Alternative Prooosals: 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: 
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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 
syste•• 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 
~oise 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. 

Boeina: Offered an alternative proposal as well as commentl 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 
wo.rkload 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 pr.imary 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 Transport Association: Offered no specific comments on the 
FAA's proposed resolution. Instead offered an alternative 
proposal consisting ~f 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. 

• 
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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 syste•s. Maintain takeoff 
configuration and V + 10-20 knots. 

4. Continue c\imb at V1 + 10-20 knots to 3,000 feet then 
set cli•b 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 V11 while 

retracting flaps on schedule. 

3b. LOW BYPASS ENGINES 
At 1,500 feet accelerate to ~~ while retracting flaps on 

schedule and then set climb thrust. 
4. Climb at v,, 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 • 
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 1st 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 effects, as approp~ate, 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 noise-benefits obtained 
throughout the takeoff profile. 

(a) Max rated takeoff thrust - Reduced thrust takeoff. 
{bl Takeoff rotation rates and techniques. 
(c) Initial climb pitch attitudes. 
(d) Altitudes to initiate 1st 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 configuration 
changes, and mode switching. 
(n) Aircraft emergencies 
(o) Aircraft controllability considerations 
(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 th1s 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 part1cular 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 ~ave 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. In general, 
however, the group believed that the noise profiles and 
footpr1nts of Stage II and Stage III aircraft would be simllar in 
shape, but that for any particular segment of the takeoff 
profile, the amount of noise relief m1ght be significantly • 
different for the Stage III aircraft. Questions continually 
ra1sed 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 co•puterized 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 
~ttachment 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 i~ UAL's B-737-300 (see noise profiles in 
Attachaent 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, ind1cated 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 discuss1ons on the factors 
associated 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 difficul·t 
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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Third Working Roup Meeting: 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 
recomaendations are in Attachment 2. 

• 
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A'M'ACHMENT 2 

JOINT FAA/INDUSTRY MOISE WORKING GROUP 

RECOMMENDATIONS 

BROAQ OBJECTIVES: Before formulating recommendations, the 
work1ng 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 
numerous nonstandard noise abatement procedures tailored for 
unique airport/community environments. 

b. To establish noise abatement procedures that limit the 
number of takeoff profiles that the flightcrew must be trained to 
perform. • 

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 questionable 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 
measure•ent 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 coamunities • 

• 
-
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Working Group Recaa.endation on the Nu.ber of Acceptable Noise 
Abate•ent Procedures: Conceivably 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. Th~e 
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 workload 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 ~ise 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). 

• • 

ATTCH 2 - 3 



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 aititude, 
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 reasonable 
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 
asaociated.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 
cases the aircraft flight path will be stabilized by 800 
feet. 
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5. 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. 

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

7. 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. 

8. 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 comQOunded 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 eff~ct may be more frequently 
compounded by external influences due to the increased usage of 
such procedures, the working group beli~ves 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.pamount 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 25.111(c) (3). 
This 11ini•u. 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 25.11l(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 
recom•ended for the close-in and distant takeoff noise abatement 
procedures: 

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

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

2a. 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.lll(c) (3). If manual 
thrust reductions are used, the thrust shall 
be reduced at a normal rate. 

2b. For aircraft ~ automatic thrust 
restoration systems installed, cutback 
thrust reduction shall not be 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. 

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

• 

NOTE: Vzp = Minimum maneuvering speed for configuration. 

4. Resume normal procedures. 

B. DISTANT NOISE ABATEMENT PROCEDURE (MINIMUM CRITERIA): 

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

2. Retract flaps/slats while accelerating on individual 
aircraft schedule. 
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Ja. 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.lll(c) (3). If manual thrust reductions are used, 
the thrust shall be reduced at a normal rate. 

Jb. For aircraft ~.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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NQTES 

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. 

2. 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. 

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

4. Cutback thrust for airplanes with slow flap retraction rates 
may be set at an intermediate flap setting. 

• 
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1HOIIMS M. .,_ Jlt. 

v-...._ . .., 
KC·f4 lliPifQJJ .,.,..., 
~.-ow··~ 

Mr. Charlu W. luler, AlS•4C1 
Federal Aviation AdJWlistration 
800 Independence Avenue, S.W. 
WuhiDaton, D.C. 20591 

Dear Mr. luler: 

July 2S. 1990 
Cl·Al1·'Dtll·069 

Doualu Aircraft Company (DAC) baa nvievecl the draft of FAA/ Joint 
Induatry Noise Abat...nt discussion paper which vu distributed durina 
the June 19, 1990, .. tina. We wish to offer the followina c~u: 

1. We aar• on the concept of thr.. st&Dci&rd takeoff procecluru: 

o Normal Takeoff 

0 

o Standard far-out takeoff noise aba~t procecluru 

Hoveftr, ve do have sa. concema oa the specific requi~U of 
the latter tvo. · · 

• 

2. sa.e·MD-80 operators presently have FAA approv.d takeoff noise 
abat~t procaduru uaina JDaDU&l throttle cutbacb. Since thue 
proceduru are approved, safe mel pruatly utilizecl, :Douala has no 
probl• with th•. We cazmot support future raplatiou that would 
infringe upon thue pr .. ently approved procedures. 

3. Specifically, JlAC dou not aarae with paraaraph d. (2) and (3) of 
paae 3, where it is madatad that thrust cutbacks below 1, 000 f•t 
to aractients lus than PAl 25.111 (c) (3) _.t have autc.atic 
cutbact syst- with autm~atic thrut actvance syst- and Grouncl 
Proaiaity Wamina Syst• ( GPWS) capable of alertina the flipt c:rav 
of _., ciMc:•t below 1,500 f .. t AGL. 

(a) "--1. cutbac:b to 1.2% sincle •aiDa cliab araclient have been 
approftd to altitwlu u low u 500 f .. t AGL without auto 
th1'uat aclvance syst... or GPWS. Theaa approval.. should not be 
neaatad by future regulations. 

111'114-1 



Mr. Cbarlu W. !ul•r, AlS-4Cl 
ledaral Aviation Adainistration 

July 25, 1990 
Cl·A.Fl-TMR-069 
Paa• 2 

(b) to our kftovleclp, 110 pruefttly certified GPWS proviclu . the 
.,.cific: requir.aU u vrittea. All GPWS • • pemit ac:.e 
altitude loaa folloviDI takeoff, Won provicliDI a vamilla. It 
is our opini011 that a .on a••ral requiraent be atipulatecl 
that would provide tJia inteftt of altitude vamilla. 110t 
.,.cifically require a reviaioa to pru•tly approv.ci GPWS'•· 

4. DAC wo ciou 11ot aane with parqrapb 5b., paa• 1-2, of Atta~t 
1, vhereill it ia specified that a sillal• fliaht/crev action !!!!!S be 
initiated. for thrust cutback. This vorcliDa. in iU moat strict 
interpr•tation, would ac:lude fully auta.atic takeoff thrust cutback 
syst- that may be proposed in the future. Certainly tociay' s ad/ or 
t0110nov' s tec!moloaiu will prociw:e fully auta~~&tic sy•t- that 
provide hiah levels of safety and perfommce. Thue acivanc.-nts 
sboul.d 11ot be curtailecl by thue propoaecl 110ise abat.-nt procecluru. 

5. I11 -=-ary, DAC supports leaislation that atanciarclizu thrust cutback 
procecluru, and fimly believes future ayn- can be fully auta.atic 
and safe u well u reliable. TheM ayat.8 shoulcl be able to • 
provide a thrust cutback capability for 0% •aine•out climb aradient. 

DAC dou IIOt support leaislatiOII that aaatu presently approved 
procedures that have bMil proftll to be safe •. 

ID order to uaure that a UDified utional 110ia policy is 
utablishecl, we ree.,..,d thia propoaci rule .Uilla on noin 
abat.-nt be clevelopeci and intearatecl with the •fforts pruently 
beilla foftlllatecl by the Aviation Syaua Capacity Tuk lorce Noise 
Workina Group. 

Yours very truly, 

~·~· 
T. M. ly Jr. 
Vice Preai,_.t 
XC-10, lliJbt Operations, 
Trainina ancl Cuatc.ar Support 

lWB:mlb 
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Mr. Charlu W. lulu, AlS-4C1 
ledeJ:al ~iatian Adainistration 
800 Inclepeadence Avenue, s.w. 
Wuhinatoa, D.C. 20541 

lAX: (202) 267-5230 

9 Auaust 1990 

lncloauz:ea: (a) DC-9 Super 80 rcat, Section 4; 3 paau 

lefermc•: 

(b) MD-11 GPWS Wamina !Dftlopu, paa• 34-45-0; 1 paa• 

(l) Telecoa betveen You ancl frank ADdeJ:aan on 20 July 1990 
(2) DAC Latter, froa T. J. llyan ciateci July 25, 1990 

Durlna the lefer•c• (1) telecon, frank Anderson offered to send iDfonaation on 
pr•ently ceJ:tified Ground Proximity Wamina Syst ... (GPWS), specifically 
waminas durina takeoff. frank statu that pr•ently certified GPWS 1 provide 
fliaht cnv waminp followina some .all a.nmt of altitude loss durina, 
takeoff. But, to the best of our mowleciae, no ceJ:tified syst• provid• 
wamina for all altitucie loa ... , however ..U. Paraaz:aph 3(b) of Ref. (2) 
substmtiatecl frank 1 

• c.,_,t. 

To provide adclitional infomation on this .Ujec:t", mcloauz:ea (a) and (b) 
rupectively depict the functional capabiliti• of the AIIHC 594 MARX II GPWS 
installed in the MD-80/90, ancl the AIINC- 7l3 MARK V GPWS installed in the 
MD-11. 

Both the MAE II mel MAE V syat ... provide several AIIHC ciefineci modes of 
operation inclwiina Mocle 3, ALTITUDI LOSS Al'T!I TADOrl. Mode 3 will be the 
mode of intez:eat durina takeoff noise abat~t thnat cutbacks. 

GPWS Mode 3 pJ:ovidea a wamina durina takeoff in .,.t of barometric altitude 
loss aceeclina approsimately 10% of the radio altitude when the initial 
descent bepa. Mode 3 is inhibiteci above 700 ft. AGL in the MAE II system and 
inhibited abaft 2500 ft. AGL in the MAE v sysua. 

lor ~ info~tioa, pl .... contact lr&Dk or 111Hlf. 

Sincenly, 

~. ~. _1.L,.
/J. D~T;&r-
Busin•s Unit M&DapJ: 
MD-80/90 Avionics lnain•J:inl 
(213) 593-2050 
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~l'the •irsp•~ can 
&IItle ... Pf'OpoU to 

' '~/Indust~y noi5• abateaent 
• • 
' i . • . 
I 

tncr•a .. abav• ~+20 
ChAO• 2• inl : 

' 

4iSCUI110ft pa,. • 

~•t•r takeof• cliab •t an airspeed ~ VZ + 10 to 20 knots or •• 
an91• •hich•v•r coaaa fir1t until ·~··• 

i 
j 

; Zc·•nd Zd1 
I 

••lec1•d be1or• flAp rwtr•ction. ' · 
In"a.v•ral FAA 1pproved nara11 t1ke~f pracedur•• first cliab thrust !• 
In:Europ. th• lATA proc•dure il oft-"' us..t (cliab thrust at 1500 ft a d 
retraction at 3000 ft). We propos• tt:a l•av• open t"- sequenc• of cUa t 
sel•ctton 1nd ael•ctton a1 flaps. 1 

Reduced thrust t1keaff1. 
i 

Me think it 11 not useful to ca~y out a reduce thrust takeo1f 
caabination wjth a noise abat .. ~t procedur• but vny should it 
prohibited? i 

i 
~c. Det1ntt1on of alert eye posttio~ should 

· s• forvard of r•1•rence ey• po•i~ion? 
i 

~tt•chnnt 1-2 

Y. 

lap 
rust ,. i 

! . 

4e Ho• aany tia•• 5hauld the .. an 
r•liabl• •tatistical valu•? II 

t 

d~vi•Uon 
S, aecands 

be d•t•r•ined tn order t f d a 
th• ri9ht ti•• liatt? 

• . . 
i 
i 

tt·ault b• Shown to ~e taprobabl• th~t t~ autoaatiC thrust ldYift~e tat 
unaceeptabl• failur• .aa... ; 
This cannot be d•t•ratned by an op•rptianal t•st or an •valuation~ lt1• 
do~• by failure analysis. : 
Me·p~opos• • .. parat• paraoraph with• airworthiness r•qutreeents ••• .· 
pe~far••nce, hAndlin9 ~ualiti•s, faiiur• •naly••• •tc. for certifi~&t~Oft 
par•gr~ph d•alin, wtth operation•! t~t• and evaluations far 1pprova1 of 
p~oc•dure. In th•t cas• tt is •lso c~e•r for tbe •anufactur•r lnd/or pe 
•h•t~r FAA Fliqht Standards or FAA Atr•trthin••• has to be approach • 

Att&c~ent 1-~. 6a and ,b. 
At~ach•ent 1-•. 7b4. 

i 

In abov• ••ntioned ~~ctions th• sp-.iloss is r.atrict•d to (V2+t)•5 • d 
CV2+z)•2 not to •xcw•d 10 ••conds. I~ i• Fok~•r• opinion that for ta 
r•al •inleu• t•keoff IP .. d ts V2 (Inbic•t•d on EFIS by aaber •and).. 
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Aft•~ and du~inQ thrust reduction • faall .,.~drop 11 •cc•~tabl~ .. 
i1 the speed trend 11 •••11• A r•l.v4ftt r~uir•••t. is ttt.t any •-...s 
not ••c•ed (V2••)•5. A r~uir ... nt 16~ a speed loss of (V2+s)•2 nat t 
10 ••cands is aupe~11uoua. : : 

: . 
In c••• of an •noine 11ilur• t~ anlt requireaent should 
•st not ••end V2. 1 
"lniaua sp•ed after 1n tntin• failurt it V2. 

Attachaent 1-3. 6d. 

) 

• , 

. 
Fokke~ doe~ not aqr•• that th• pilo{!flytnq should b• able to p•r~r•r·th 
thrust cutb1ck p~ocedu~• without aaststanc• of t~ otn.r pilot. · 
A noise ab•t ... nt procedur• •uat b• f•v•lop•d for aini.ua workl~ad by cr 
coardinatton. ~ · 

: 

Attac:nunt 1-4. 

' ' This not• ~iv .. th• iapr .. aton thAt it is 1llow.d to enq~e he 
autopilot b•low ~ ft. Hoptfully this will be approved. ~ 
If th• autopilot ... ts all the requir.-.nta to be 1n919ed af e~ 1ft 
off~ it should ·be recoaaend.d to do so aft•~ lift of1. 

St&ndard alt•rn•tivea, speed requir-*ent~. 
I 

If th~ airplane hat ala. wetqht and: it body •nqle liaited, the •teed c 
increase abov• V%•20. This is of couta• saf•~ Thwrv1or• there shodld 
li•ttation on •p•.G• &bovw V2+20. 

It ••• noUc•d th•t both thrua.t &nd poMr is UIH in the ,aper. lll4i us t ust 
for turboj•t &irplar••• and po•r for' pro,.uer drplln••· 
Me propos• to use only thrust. ; 

Sev•ral ti .. s takeoff path enqine inbperative cliab i1 us~ 1n 
Should it not btt taJreoff p•tt• aas •n.tn• inoperative eUab. 
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July 16. 1990 
B· V20B-1CM8 

Wea Ealer. PAA 
APS «JJ 

P.O. 8ol 37f1'1 
s.Hie. WA 91124-2207 

800 IDdcpaadeDce Avaue S.W. 
WulliqtoD. D.C. 20591 

Dear Wea. 

Enclosed il the BoeiD1 respoase to your •Joiat PAA/IDdusuy Noise 
Abatement Paper. • The format of this rapoase modifies the worcliD1 
of tbe paper llld marks areu of chmp bJ a bar DOWioa · iD the 
ript mUJins. ExpliiWiou are provided iD italicized letters where 
it wu deemed necea•ry to CODvey oar reuoas for the chaDp. 
Other chaaaes were unmed self-ezplaaatory. 

An additioaal option exists· rather than makin1 aa extensive chaa1e • 
to AC91-53 aad il described heze iD coacept with the detaill to be 
worked oat. The additional optioa com•ins two primary elements: 1) 
Cutbacks below 1000 feet AGL mdlor below PAR 25.111(c)(3) apne 
inoperative pwlients would not be allowed. · ~ 2) &Upon noise 
rules buecl on· aoia monitors closer thaa die diiWICe necessary for 
airplaaes to become llalriUzecl at C11lb1Ck power after reachinl 1000 
feet AOL would DOt be al1owecL 1'1lil lddidoaal opdoa would have the 
benefilS of eahncecl aafety. quieter ea'riroluneat for the majority 
of the COIIUDUDides aad peater staclanlizadoa of takeoff 
procedures. It slaoald be emphasizecl that elemat number 2 (above 
il aa easeatial iapedieat to the viability of· this option. 

Please call me at telephone number 206-655-3041 or Dick Potter, 206-
234-5729. if y• would like to dilc:ua thele matters. 

Sincerely, 

M.E.Bewcu 
Enpaeerin1 Test Pilot 

• 

Arelf- to 



JOINT P.uJINDUSTllY NOISE ABATEMENT PA.PD 

JlJNE 1,, 1f90 

Prggo•cd Bcsglpflgp: The foUowiaa piOpOIII II offeNd for die parpo• of 
illitiadAI dilaulioa aDd to aer~e 11 1 bull for aploriq alt.emative 
approacha ad lllould DOl be c:ouuuecl u .. PM ncammeacladoa or 
poaitioa. 

J. Dnelop llld pablilla I nmaiaa to AdYiaJ Omdar (AC) 91·53 to 
utabllm a aet of ttadud aoile abatemeDt pnac:ed1lla from wlaicla a operator 
caa •lec:t oae or two of tbe procecl1lra 11 die ..,ard for a pardcular 
ailplae type. The (AC) woald ipeCify dall - openiOr CGIIId .... • 
psoceclure or a c:ombiDadoa of proceclarea wbicla il or are optimal for that 
airplae type. The operator woald t.beD nia Blptcmn who operate t.bat 
airplae type to ue aal7 tile aelec:tecl procedRre or c:oaabia1&ioa of praceclarel. 
ODce tbe ltadard pmc:eclure or procecbaru .,.. adop&ecl bJ • operatOr. they 
woald be uecl. 11 appropriate. for aU ~ avm.mau. · Por 
tile parpoae of ltllldanlizadoa. efflcieacJ of traiaiaa. 1lGilo abaemat uul 
airpon/commuaity plumiaa up to three ltiDdard takeoff proc:eciVII for each 
airplae type could be 1llecl. The dlree ltmdud takeoff praccdua for tbe 
purpose of dlia eli~ are rwfemcl to 11 foUaw~: 

• Nonul takeoff procedaa 
• StiDdard cloae-ia takeotl DOiae · abltemeat procecl1ue 
• Stadlrd far-oat takeoff aoile abiiiiDID:' pnadan 

2. Ngnpal Takeoff pmecctpm; The IIOIIIIal tlboff prccldan 11111 be 
developed by tbe maat.:lllftlr aacl ldopled by die operator or it 11111 be a 
procedure developed by dae operatOr. 1'1ul aormal taboU pracedllre woald be 
used c. nmways wb.. aoile abatemeat II aa& a faaor or aa ftiiiWIJI wbae 
the IWidud noise abatemat procedara do DOC pnwida 1DJ lipiftcat or the 
desired DoiM zwlief. The DOrmaJ takeoff procedure woaJcl be reviewed llld 
approved • tile local PM Dia&rict Office 10ft~ pnwidad it ia ccmilt.eDt willa tile 
criteria listed below: 

1) Sea t1keo1f t11na11 11 JpeCiflecl by tJa. open~« (eidlar maimam 
taboff dlrul or Ill appropriate red1leecl takeoff danaat •UiDI). 

b) Allar takeoff, climb • a aiiSplld V2 +X ball md 
au•"'• aa altitude speciftecl by tile operaaar (eitJaer 1 111Ddud 
....,. or a ablllcle cJearaDce aldtude) bat 1101 lower tba a tee&. 

c ) At tile aldlllde specified by tbe operaaor. dec!ase pilda uul 
accelerate to V2f wlaile retrleliDI ftapa c. ICiaeclale (It flapl ara DOt 
Ulecl for &abo«. declule pitcla llld ICCelenla 10 c:Umb apeecl). 

d) ~et auaia V2f or • I poiDt specified by die operator, - ciJmb 
t1uut ad iDitiate 1 climb profile 11 apeclftecl by tbe operatOr. 

1 

• 

I 

I 
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3. 3•acfml Noj10 Abctcmcgc Prpscdun;3:. Perceived takeoff DOise depezlda 
011 tJae lirpluelealiDI combiaatioa. takeoff coafipratioa. pcrformuce 
claii'ICterildcs. IIICI die takeoff blidal climb procedure· uccl u well u the 
eniroiUileDtal (DOile seuidw) claancteriltics of the airport. AD openror 
may detamiDe tba& for a particular airplau type die aonDal takeoff 
proceclun prvYidea the bell OYerall relief 11 aolle lalidve airporu 
(IDchacliDI boda close-ill IIICl far-oa& DOlle MDtitive anu). Por •ocher 
airpJ- type. ID operaiGf may detenaJDe dial a liDpe DoUe Ul&ellleat 
procedure is appropria&e for boda close-ill ad fir-oat Dolle ICUidve area 
llld U I rual& die operaiOI' would ldopt •d 1118 boda I DOftllll taboff 
proced11J'e md a liDpe ... dard takeoff aoise abl&ellleDt procedure. However, 
for away airpluea iD opendoa today, dlere is u opdmal takeoff procedure 
whicla provides tbe molt relief for clote·ia Dolle talidYe areu 1Dd motber 
takeoff procedure wlaicla provides the molt relief for Dolle ICUitive area tbl& 
are farther ou& fJvm die nmway. As a result. aD operatOr may detamiDe dW 
dane takeoff proceduntl aeecl to be adopted for the type of airplau operated 
ud m. eaviroameatal claarlctcriadCI of tbo airporu IOrVICL AD operator 
would DO& be llltborized to 1111 more tbu duee •llldud t•keoff prueedwa ( a 
Donul. close-in. aDd a far.oa& takeoff procedure). 

a. Noise abatement procedures are either developed by the m11111fae&11rer • 
IDd adopted by die operuor or they are developed by tbe opcncor. nere are 
two aacral cateaoriea of Dolle abacemem procedua. 

1) 0118 cateaoiJ provides relief &o aoill ICilliam areu dW are 
•cJose-m• to the ead of tbe takeoff nmway. Tho procodura iD tbis 
CI&CIOIJ aaerallY iDvolve cllmbiDI iD tile takeoff ccmfipradoa to a 
specified altitude aad thea limultaaeouly decreuiaa pitch ud IOUiDa 
a pndetermiDed cutbiCt thnllt aDd either overflyiD1 tile Doise 
sasitive area before acceleradD~e reuacUDa flaps. ad seuiDa climb 
power. or accelentiDa ud retnctiDI flaps while overflyiDa the noise 
scuitive area. before seuiDI climb power. 

2) The other C&teiOJY provides relief to aoile seuidve area tha& 
are •tar-oac• fnDD the ead of the takeoff nmway. ne proc:ecluru iD 
this cateaory paerally iavolft climbiDI iD the takeoff coaflpratioa 
to a specified altitude ud tbell decreuial pitch to acceJerue wllile 
retncUDI flaps IDd after the flapa are mncted (or partially reuacted) 
ICUiDI a ptecletermiDed cutback thnllt md overflyiDI the noise 
teUbive area before aeuial climb power. 

b. n. opdDnm type of procedure for either a close-ia or far-oa& aoise 
seuidve area II JalpJy depeadat oa the airptme•a takeoff CODfipradoa •d 
performuce claancterisdCI u well u the takeoff wipt. If it il detenDiDed 
tbat both close·ia ud far-oat aoile abatemeat proc:ecbua are Deeded for a 
particular airplme type. ID operator would be able to ICJect two •llld•rd noise 
abatemat proced~s ud uaiD fliptcrews iD their ue. The operator. iD tbil 
case. would have to iJIIU'UCt ftiptcrewa oa whicla procedure to use for 
panicular rwaway/aoiae seDaitive area eaviroameat. 

2 
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c. Oblllc:le clearace requircmeats must be couiderccl wbaa aelecdDI aa 
aldalcle I& w1aic1a eitber a flap coafipnlioa daup ia iaidatecl or a& wbida a 
tbru& C8dNc:k ia illidatecl for 110i• abatemeat ~ Oba~ele cleanace 
aldtllda .,. a nriable aldtade clepoadiaJ oa die airport llld aarraadiq 
terrlia or oblllcla. 1'!11 amo.m& of 110111 relief pnwicllcl bJ a ltllldlld DOill 
abatement proc:eclue a& a pudcular naaway/Dof• lllllidve .,.. 
aaviroiiJIIeDt il abo clepcllclelll aa die aldhlele a& wllicJl eitber the flap 
COIIIIpndoa claup Ia iaida&ecl (wida ............ 1llru& C1ltblck) or a& 
wbicJa the dmll& aatba 11 baida&ld . Ia the tlboft' caaftpndoa. By 
adjadDJ daia blidatial aldtllde. aoill relief Cia be opd•izecl for a pardc:alar 
nanray/lloia lalidve area oaviromaat. 1111 bdbdaJ aldblde would be 
the ODly variable pemaiuecl for panfcaJar ••dud IIOile abi&OIIIOD& 
procedun. The opei'IIOI woalcl laave 10 ipOCily .... laidadal aldt1lde tor a 
pardc111ar nmway/aoiae seuidve area eaviromaeat. 

cl. Wlla tile iaidadal aldtllde Ia atabiJJbecl at dla lower aldtada. dae 
available ainpace ill wllida to llllllfniYet i1 decreuecl. Ia addidoa. clecrealecl 
dlru& JeveJa. clec:teUC~ perfonDIIICO Jllaqiu. 1"JaeNton. ill cmler to IUIII"8 
ldeqaate llfety. specific criteria woald bave to be me& before appnwilla the 
ue of • iaiultilla aldtude below 1.000 feet IJJdlor approviaa die 1111 of a 
cutba tbrut IOUilll lower t1wa that aeceaary 10 llllillW. the takeoff path 
apae-iaoperative climb IJ'Idleats rpecifled by PAll 2S.111(c)(3) (IIIUillial 
aa aame failure widacnat my tbrul advaac:e oa tile remai•i•l ealiJie(l)). • 
no paeral criteria till& woalcl have to be - for ada procedure •cl 
airplalle type .. u followl: 

( 1) The proceclure woalcl have to · operad..afy enl111tec1 lad tatec1 
by the FAA for the mplme type. ,_ f.:IDII ·llld ipeCi1lc crileria that 
would be couiderecl by die PM • aadfnecl Ill Attac:lnnat 1. Tile 
Dircclor. Fllabt Stllldarcll Semce (API-1) waalcl be rapolllible for 
reviewill1 the n:nlts of tile t11t1 IDd if iadlfactary approvillJ the 
proc:eclure for the panicular ail'plaae type. OBce a ipOCiftc proc:eclure 
for a lirpl... type bu boa approtecl by APS·I. it coaJd dlOil be 
approved for specific operaton. 

(2) July procedare which specifta a cudtd dlrut of ·Jea daa till& 
DIC•tu, 10 maimia PAR 25.111C(3) .,..._. waalclllaft to I 
iDcorpora&a 111 aromatic dlrut recovery .,..... Ill ao cue IIWl 
tbe daru& be C1l& bG to ... dalll a. all ..... 

&z,lliJUittJ•: 

Tk ,..,._.,., for • tl&rut rct:IINr, 116tllll 6MIIlll be • 
/DetltJ•· o,q II/ 11M 11111111lnulc of 11M ,.,_, t:adHJ&i. 

FAR 2$.11/t:(J) qcdfla a ap o• fNI&III llllrfllll Ill 400 ft. 
tlult prtmdu a obn«lc clcGrt~~~Cc ptllla. (Sec F11. (1 )). A117 
t:lo6C•lil uuc UtiU,..III IUu/1 wta t1 t:IIIIHJci lllltlilletl uovc 
400 ft. 111111 dac lfPproprltltc tlarut ratortllltlra ,.IIIIHl Cllll 
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1000 FT 

400 FT 

1000 FT 

400 FT 

FAR 25.111C(3) 
EHGIHE OUT PERFORMANCE 

FIG.1 

CLOSE Itt PROCEDURE 

O:C ALL EHGIHES 

FIG. 2 
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·t 

.-,,.,_ 1M tllrml/t Ill or 4lboYc tiN FAR 2$.111C(J) obltlll:u 
C~l JH111L (Sa Fl1. (2)). . 

(3) NrJ ~ wldcla spedftea -., ClllbiCt lal dala 1000 ft. I 
AOL woalcl laavo to iDcorponae • lldeaadc duut catback tealin. 

~l11114t1o11: 

n. ~ for a atOitlllllc drrln retbu:tlo11 .,,... 111111114 
11111y bc 11 /Malo,. fl/ • C~~~~Mci ,,,.. ru a~rbtld ,.,. 18 
tlatfllld 10 r111K1 bod& pllila worilMIII witli. Ill CIMI prozblllq 
10 tiM troutL All GlriiiiM ill 1000 ft. 16 11 f1lllall1 ecqMtl Ill/• 
llltltlldc for pilot MIPMtJI IJCtloiU 111d a ..,,.u, llttilll clbltb 
t1an1n 111111. ...., tz.P lnen. 

( 4) AD pnx:edara wldc:la specity a CIIINck al1itiD below 1500 ft. 
AGL 1baU require a GPWS alerdlla .,-. 

E%plll114tloll: 

A requlrc1UIII to prtnltll cl'cw iWnllll for ~U~~~Cccptllbu llltltiUU 
louu dllrilll tiN IUJUI 4btll11111111 IIIIIUJJN1' lttuuU lllo111. 
Altlnule lou ca «~ for 1'11110111 •t IIU«::IIUUI wltJJ tiN 
111111111n11U t1/ 1M tl&rut c..,d t.. pilot tllnrtldll11, 
tluori11111Uto11, etc. 

e. Ill die iDtera& of keepizla tbo 11111dard aoile lbateaaa& pracedma to a 
llliJdJinlm. operat0r1 WOllld be able to reque~& daat die pmceclllfttl oatlinecl iD 
AU~ehmat 2 (c:lo•·ill) llld Auacbmelll 3 (far-oa&) .,. approYocl tor tbeir 
operadou. Tile proc:edues praatecl iD Aa~ebma& 2 llld 3 lnl examples 
cmly llld lnl offerecl tor dao parpo1e of paera&iq discallioa lllcl more ill· 
depth ezlllliDadou. Tile approval level WOlllcl be illclica&ecl tor eiCb 
proceclure. All operatOr may zequell approftl of a proc:ecl1n dlffenmt than 
tile ones 01ltliDe ill Auacbmelltl 2 ad 3 by .....UIIilla a requ• daroap tile 
usipecl POI to AFS·l tor appropriate proceslilla. 
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A.TI' ACJI1dENT 1 

OPERATIONAL TEST AND EVALUATION 

CONSJDDATIONS 

• 
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.. !!A fiH!IIJR' J 

OPEBADONAL IpT AND EYAWADON 

coNsmp&nONS 

l. P.ftpition gf MJpimpm CQtbp Dpg; CndMdr *- - a dual& I 
IIUIDI daat ill the neDt of Ill acme faibn II DO& lea daa1l die ..uDaa 
aeceauy to maiD&aia tJie. &lboff pada -~· climb padiata 
specUled for a panlcular lltenaadve -.. abatema& procedure. · · Thue tbrut 
1811 ue delelmiacd widaoa& c:ouiderbaa dae lllblecpaellt lddidoa of thrut oa 
tbe 1'8111aiDial •li"e(s) from a pilot acdoa or aa aataaaadc daru& adYIIlCO 
.,... Tlimlt catb~et meaa die IC& of IIUiDa c:utMc:t tllruL 

2. MJpfmpm Dmst Cptbask Altimde: TM Mttial of the eulblct dual& for 
DOile lbatemat paJpOSel lball DOt be iDidaled below 400 feet AOL. 

3. B;duscd Dmg Takcgffl: Takeoffs llliDI reclaced darut lor the parpouof 
reduc:i.DI acme DlliDteDIDC8 COlt abcniJd be pmhibitecl if it C811181 the 1118 of Ill 
alremmve DOile lbalcmcm proc:ec:lmL 

4. . fljahs btb tpltsb Analel Ctapae OmlideqdQD•: If a propol&ld 
procedure requires Ill illidal piU:Jl aaiaada dill il peaaer tlllll dae aormal 
operadoaal pitcll Umit apecifled iD &lle mat111fact1U'erl ftlabtcnw operadaa 
miDllal. a operatioul tat lllCl evaluadoa lball a.. req1Jincl to detetmille 
whether special traiDbaa. utdlor C1II'1'IIICJ or other pnmliou ue required. 
Pactors that should be c:Ouiderecl ID deletmiaiaa whether special U'liniDI or 
curraey should be reqllincl iaelude dae followiaa: 

a. The rowioa naa required to ldlieve dae tupt pitch atdtudel. 
The requincl rotadoa rate1 CUDOC eKCed the valua a&abliJiled by dae 
maufacturer lor aormal ftlpt operadou. 

b. Difftculty of speed CODUOl whaa trauitiOiliaa from · fll1l power to 
cutback t.hrut d11ria1 all •liB• operadoa llld operatiou where • 
euama failure OCC1In duriDI dae tralllitloa. 

c. n. pilota Yill'bility at tbe refiiiDCO .,a polidaa ad the alert .,. ,_daa. 
5. Dpg SctthiU&Y Om!idendgp1: 

a. The tarpt C11tb1Ck tbnalt lelda1 lhoald be cletermiDecl 
(calculated) before takeoff. II ID automatic dlru& cutbiCk feature il 
used. a miDlmUJD acceptable thrut cutbiCk teUiDI mould be available 
so that dae ftiptcrew ca moultor the perlofiiiiDC8 ol dae aatomatic 
thnaat cutback feature • 

• 
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b. . n. dnl& cuabiCt mUll be II'JDed or iDitillecl by a liDile I 
mprcmr actioa wba the ai=afl is ll or above 400 fL (For example: 
...... dlroale reducdoa or ICtivldoa of a IWi&cll wbic:ll iaidaaea or 
mu 111 aatollla&ic duul c:u&back fealaz:L) 

c. II tbrut catblct is accomplillaed by maul duaale redacdoa 
below 1 lleipt of 1.500 feet. opendoaal tc1t1 IDd evaladcxa aut be 

c:oad1lctecl tD cletanlliDe wbedler a piloc of averap lkiD caa quickly, I 
ICC1UI&ely, IIICI 181iably 11t die t1rpt c:atb~ek duut witbo1at aadae 
lltadoa. Daria1 daal tau. the ablol11t0 valae of die moaa devia&ioa 
fraal die tarpt aeaial alaal1 be clcteniUud. 11lil. .... daviadoa lha11 
tbereafter be ldded to die t1rp1 tbnalt .abap 10 ••bUlb dae 
minimum yninp dill CID be UHCI ill ICNal opera&iou. 

d. · II duut C111b1Ck il accompllsllecl by llltOIDadc devic:a. a 
operatioul tell IDd evaluatioa lllall be requind to detenDJDe the 
followia1: · 

1 > Tile rupu:rew •• be able to adequalely moaitor the 
perfonDIIlce of the automatSc devicu IDd lllc:ll IDOilitorial mut 
aot require 111 iaordiu&e IIDouat of rupu:rew l&ladoa; 

2) Tile tbnla cutback lll111l be smoodlly, ICCIIJ'Ilely, IDd • 
reliably sot; 

3 ) It maa be llloWil to be improbable dill the amomatic 
tbrut Cll&bact featan Jau aacceptable · ~ue lllOCler. 

4) AAy cletected failue of tJie aatollladc darut cutback 
system is adequately ~~~auac:iated or otllenrile clearly appannt 
to the ftilbt c:mr; 

5) The 111t0111a&ic tllru& cutback featan aut be iabibited 
below 400 feet AGL . or 1 hiper apec:ified beilbl; IDd 

6) It 111111& be lbowll to be all'elllely impJabable tbll 111 I 
automatic damlt cutback failue coald oc:car wbic:Jl coald rault 
ill 1 tbnalt cutback below 400 C. AGL 

e. It • aatomadc dlralt adviiiCe 1Jitelli is uecl. a opendoDal test 
IIIII ..,aludoa lllall be nquincl to delenaiae the foUowma: 

1 ) Tile tbnla ldviiiCO i1 imiDediate ad provicla. without 
ftiaJat crew imervendoa nfficient tbrut to maiataia at lea& tbe 
PAR 25.111 eapae pldieDu. 

2) The requbed thnalt adv111ce leldal il quickly. accurately. 
llld reliably IlL 

3..) It malt be lhowa to be improbable tbat tile 111t0111adc 
thrust advance feature bu unacceptable failure mod& 
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4) That aay detected faibare of tbe aatomllic thrust advance 
IJaiCID il ldequatcly lllllwacia&ed or odwwise clearly apparem 
to die ftlptcrew. 

6. Ajrmft CoutmJJahiliL,Y CQDiidcntiQD•: All opendoal tat ad 
cvalutiOD lbal1 be required to delenlaille 1M foUowbl,: 

a. n. llenclliaa qalida •• be ladlf~CtorJ wllea uiq t11rut 
catbiCk procedurea (all •~ian operadw) Ia dlo lllOit cridcal 
codpndaal. weipa. IDd cear of 11••itJ· A1rJ iplld acaaiolll 
cl1ariq ad after die t11na1t Clltba •• be ...u, caaaallable by the 
pUot IDd at ao time may the speed -... below V2. V2 provide• the 
DecesiUJ mmaaver ad ..U m•ql•• for •P. oat tan11 of 1$0 blllk 
ad I 1$0 overshoot. 

b. Tile b•DdlinJ qualida 111111& be atilf1Ct017 with a simulated 
aJiae failure i1l the moll critical collftpndou. weipt. Uld cater 
ol pavity. ADy speed ac:ursi0111 duriDJ ad after tbe duut catbiCk 
mu& be cuny COIIU'OUable by the pilot encl • ao time may the speed 
decrease below V2. V2 praridel the DeeeiiUJ maeaYer IDcl ltall 
maqiDJ for ali• oat tamJ of 150 blllt .S a 1$0 overshoot. 

c. The huclliDJ qaalida 111111& be lldlfiCtOrJ with m automatic 
thrast ldviDCO cluriJlJ the tnDJitiOD flam a low power ..aiDJ to a hip 
power aeuiDI due to the dlnut adviiiCO UIOCialecl wida aame failure. 

d. The OIJhtcnw workJold mu& be ladltaaory wileD 
accomplislliDa the tllnlll C11lblct pracedarL na. pllot 1lyiDJ lhoald be 
able to perfon11 tile tllrut catbact pracldare widloat die Ulilllllcc of 
the other pllot (pilot-aot-~)'ial Dot -dal to the proceclure). 

7. flisht Gyjdause Cgppdmtipp• 

a. If a tliaht director iJ used for takeoff'. tile tliabl director 
pidmc:e should be ICC1U'Ut llld ..Uible cbariDI all fore100able evatJ. 
If it iJ Dat WUI• ar doel llGl provide proper pidiDCC duriDJ tile 
Wut cutback procedure. it should be dactivatcd far takeoff. If the 
propolld proccclare c1oe1 DOt illdacle m. - of a ftlabl dire=r for 
tllnll& caab~ekl below 1.$00 fee&. IIICI operadoaal till IDd evaludOD 
sllal1 be reqaiJed to dctermble whether 111J apec:ial tlliDiDI or 
C1UftiiiC7 il requirecl. 

b. II a aatopilot Ulcl/or Olabt clirectOr il uecl duriDI the tlmaJl 
cutback procedure. aa opcratioDal tat ad enluadoll shall be required 
to dctermille tile followiaa: 

1 ) The JuiclaDcc aad/Or COiltrol provided mUll be ICC1II'Ite 
md reliable tllroupout takeoff. iDidal climb. tllrut C11tb1Ck. md 
aubseqUCDt UIUitiOD to aormal climb-oat. 

I 

I 

• 



2) 'I'U pidaDce udlor coatrol provided must coatiDue to be 
-=c1ltl&a cbarbaa llld after 111 apae failure at 1111 poiD& ill dae 
procedure. 

3) The piclmce ad/or coauol mut provide. IChine. aacl. 
mala•••• • leat tbe approYecl aomaal all-eaame c:Umb speed 
duriJII- tile iaidal cllmb llld danul cutback. 

•) The piclaace ID/or coauol provided mut euure dW uy 
lpeed 1oaea dartq a lnlllitiOD ant aall IDCI NCCWef7 to tarpt 
.-a il pmmpc. Air/ .-a acanicm clarilla llld after dae I 
t1uuc cutback 111111& be euily coatro11able by tbe pila& ad It ao 
time may dae 8pOecl decreUe below V2. V2 proviclu tba aeceaary 

· maaeuver IDCI IIIII llllfllu for eaame oa& blnll of 1'0 blllk ud 
a t,O overshoot. A U'IIISitiOD ill dais cae meau ICUill& cutback 
t.brut IDCI pitda over or 111 calf• failure after darut ca&back. 

NOTE: It aa autopilot ia uecl clarilla takeoff or appcl after 
takeoff IDCI uecl duriDa the darut cutback procec111re. dae ftipt 
piduce provided (either ftiaht direc:tor provided or aoa-fllpt 
direc:tor provided) muat be lllfficiellt to accurately mODitor dae • 
perfomauce of the autopilot. 

I. Eli zbtsmr SitpatiODal Awamcn Copaidcmjgps: 

L Altemative noise abalemat proceclures lhould illclucle methods to 
Cllhuce overall fU&JW:rew awar=ea to the 111liquaeu of the 
procedure sucJa u pre-takeoff briefillp. special crew coordilladon call
oms. but ICUillp. md other operatOr devisecl methods. 

b. If it hu ·beell dcteftllilled that the aircraft hu adetectable thnut lou 
or aame fail~ chanc:terildca. Ill eaame tJu'lllt lou or failure detec:UOII 
system shall be required. 
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Stpdmf AJICI'!I•tin 1 • Cutback Before Cqnup Below 1 .QOO' AQL 

a. 'I'Jaillliemedw proc:echn mqaira die- of • Mcnattc: tbnll& 1 
catbiCt ,,-. IDd a OPWS capable of alerdq die Ollfatcrew of_,. dacall 
whicla occa11 below 1.500 feet AOL. 

It. Takeoff _. cUmb a& a linpeed of V:z + X ball aadl a life ohmc'e I 
cJcanac:e aldmde or at • udtade ot at leu& a teet AOL. wlaicllever 11 
lliaher. 

c. At • aldtada of .00 fcie& or above. ana or laid• tbl .,...,.c duu& I 
cutbiCt ad decrease pitch while llllilltlia V:z + X boll. 1"he tbrul may be ICt 
to DOt lower' thla I eatbact du'lllt .uial IIICIIIIIJ to mtimlill Climb 
radicalS specified b)' PAR 2S.111(c)(3) 11111CII ID l1ltOIIWic tlarut reaoratioza 
system ll available. At DO time will the thnllt be reduced below a OCJ. padict 
all eaaine. 

d. Ccadmze to climb It 1D ainpeecl of V:z + X ball. Whaa clear of the DOiiC I 
leDSitive area or at 3,000 feet AGL. let ..climb du'lllt aad accelerate while 
retractiDI flaps OD schedule. Establish a aormal cUmb profile. 

• 



Ssgctenl Altctpatlu 2 • Oubll:t Before Ccaup Below 500' AOL 

a. nil altamadYe procod~n mqaiJU tb8 .. ot • 11110madc dlrut 
cutblct .,-. • aatcDidc dlrut ldvace .,.._. a flipt cllrec:lor IJilem 
capable of provicllDJ appropri• pidaace W'oapoa& die procedure. • 
11d0pilot IJIICIII caplble of fiJial tile procedare. llld A GPWS c:apable of 
alatial the fliab=ew of 1111 dacat wbic:h oc:can below 1.500 feel AGL. It 
mu& be llaoWD tha& it II Jmprobable daa& tb8 aatom1dc tbru& cutbiCk l)'ltal 
wiU fail to M I tbr1llt ll llut aftlci- to IDiiJitaia die pidlall lpCCifted for 
dais altemadve pracedant. k - allo be .... diM i& II Jmpmbable daa the 
lldOIDilic tbrut ldYIIIC8 .,_ will fail to ratGN ll Jeat aaflldat dlru& to 
matncain dae apae laoperadve c:lilllb padiau ipedfted bJ. PAR 25.111(c)(3) 
witbout aay pilot batarYadoa aDder auy ~ wbero dlere II a 
performance or tbru& clepadadoa or eap lou. 

b. Takeoff md cJimb ll 1D ainpeecl of V2 + X boca aadl a ate obncle I 
c1eGIDce aldmde or • a aldulde of • Jeaa GJ fell AQL wbicJiever II Jdper. 

c. AI • aldtude of 400 feet or above 1n11 or itaidMe the IIIIGIDidc darua I 
C1dhact lad c1ecreue pia while matutliDiDa V2 + X boll. The dims& may be 
•t to Dot lower tbaD I catbiCk tJuut JeUiq DeceiiiiJ to IDiiDIIiD OCJ. all 
enpne JrldieDL 

d. Omdzme to climb ll 1D liJspeed of V2 + X baCI. W.. clar of tbe 
noi• seuitive area or 11 3,000 f• AOL, • c1iaab dmlll IIICI ICCelerate while 
reU'ICtiDI flaps OD sclledule. Establish I DOmW cUmb p!01UL 

• I 



.Stpdanl Altcm11iyc 3 • Oatbtck Before Ceaaup Abcwe 1,000' AOL 

L Tlbo1r IDCI c:Umb I& ID ainpeecl of V2 + X ball adl •idnh!a a I 
ala obltac'• cJeanac:e aldmde or • leu& 1,000 feet AOL wlaic:llrlcr ia JUaJaer. 

ft. At 111 lldtade of 1,000 feet or aboYe limultiMOIIIIy illitfate dmllt 
Clltback ad decrease piu:la wbile mtin••iainl 111 ainpeecl of V2 + X baacL I 

c. The climb pwSJa~~ may be reduced to aot lower t1wa K 111 •am• 
if ""'n'ltit: tbrull ._ .,._. IN IYailable pnwidld: I 

I) It caa be lbowa dw ill the tm11t of • apae failure dw it ia 
improbable dw die automatic dlrut ldvuce syste1111 will fail to ratore 
at leut JaftlciCDC tbrua to maiataiD me lfldiats apeciJlecl ill PAR 
25.111(c)(3) without •1 pilot illte"adoa, aad 

%) A OPWS capable of llerdal the tUabccrew of 1111 desceat wbich 
occ:ur1 below 1.500 feet ia lulallecl. . 
3) Ccmda1le to climb I& 111 airspeed of V2 + X boiL 'Mia clear of I 
tbe aoile Jelllitive area or at 3,000 feet AGL. • climb thrut ad accelellte while 
reuacdal flaps oa scheclule. Establish a aorma1 c:Umb profile. 
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Altvnadyl 4 • CleaDup Below 1000' AOL Bef'ore Oa&bct 

a. Tabofr aad clbab • • ainpecd of V2 +X ball ..U •eftrina a _,. 
obl&acle cleanace aldtada or • leal& 500' AOL wllicllrler Ia Jdper. 

b. At • aldtade of m or abcm. .tecnt.. p1tcll ad....._ to V2f 
while reuacdJaa 1Japa • IC!aedale. 

c. AltiJr aalitdna aero tJapt. reduce dint& to • lowv daaa a Clltbldc 
duut letdDa aecasuy to •aiataia dae takeoff pada apae • blopel'llive 
climb pldiatl apecitled by PAR 25.111(c)(3). 

cl. If lldOIIIadc dlrut Clltbldc acl aatcnallic dlru& ldvaaco systems are 

I 

available, die cliDlb pwliems may be reduced 1D DO& Jawer dlla 011. all enli• I 
proviclecl. 

1) It caa be lllowD t11at it Ia improbable 1111& tlae 18101111dc dlnlll 
C1dblct .,... wiD f'lil 1D ... duut ..... wtllc:ieat to maiDtaiD • 
pwliellt of DOt lower dalll 011. all apae. 

2) It caD be llloWil WI iD tile nat of a ali• taihn. i& is 
improbable tbat the l1ltOIDalic tbnalt ldviiiC8 .,._. will fail to raton • 
at least 111fflcieat t..brua to maiDtaia die apae-iaoperadve cllmb 
padiau specified by PAll 25.111(c)(3) widlaa& 1111 pUot illlerveDdon, 
aacl · 

3) A OPWS capable of alerdq tile tJiallrcrew of 1111 daceat which 
occurs below 1.$00 feet AGL is illlllllecl. 

NOTE: Aa automatic duuC C11tbect .,._. . is aat l'lqlliNd if tile 
procedure ~prohibits tbnalt C11lb1Ct below 1000'. 

e. CoatiJma cilmb • • ainpeecl of V2 +X ball • die Cldect dna I 
seniDa. . Wbca clear of the DOile lelllidve uea or • 3000' AOL. set cUmb tbnlst 
md iDidate a aonaal climb profile. 



Altcmadp $ • Pud&l Oamap Below 1000' AOL Before OalbiCt 

L T-.. IDd ciJiab It a lillpeed of V2 + X ball111111il cajninl I life 
oblllda ..,._ lldmcle or a leut 500' AOL wldc:la i1 ldper. 

b. At • aldtllde of 500' or abcM decftla• pitda. ad ~etr~et t1apa 10 • 
bltenaecllate (aotdlecl) flap aeuma ad ICCelerace 10 .. ainpeed coufstat 
wida dae la&ermeclia&a flap ll'daa. 

c. After ••faial die batelmediate tlap aetda1 ad a appropriate 
airspeed for dalt flap ..uiDa. reduce tbru& 10 .,, lower dla a cmbKt t1arut 
seUiaa neceaary 10 mliataia die tlkeoff pada eapae-laoperadve climb 
Jl'ldlea'• lpCCifJecl bJ PAll 25.111 (c)(3). 

cl. It .11itamadc tbrut cadtact ad l1ltOIUdc duut ldvaco IJIIeml are 
available. dae JDdieDU 1DAJ be reduced 10 DOC lower daiD 01(, Ill a,U. 
provided: 

I) It Clll be lllowa tlaat iD die neat of • ap failan. it i1 
Improbable dlll die 11110111atic t1anast ldvace 1J1tem1 will fail to N~tcn 
at least IUfticiat tbrut to maiatliD dae apae.iDoperadve climb 
padleDU ll*iflecl bJ PAR. 25.111(c)(3) widao11t 1111 pilot iDtorveadoa, 
IDd 

2) It Clll be llloWII till& it il impmbable dial die aatallladc dlnll& 
C111b1Ct .,.-. will fail 10 lit a W. It .._ •ftlc:jem . to m•iatah! 
a pldia& of aat lower dla OCit aD enaf- . 

3) A . GPWS c:apable of alerdal * fllpacrew of ay dac:eat wbich 
ocean below 1.500 ,_ AOL il illllllled. 

r«:m!: AD aatamadc tbru& cutbiCk l)ltiJID Ia DOC Nq1lilecl if the 
procedure prohibitl tbrut cutback below 1000'. 

d. CoadDue climb ll aa linpeed appropriate for the IDtenDecliate flap seuma 
a& the cutback tbmlt llltiDa. WileD cJear of die aoila IIUitive aea or a& 3.000 
feel AOL. - c1iiDb tbru& llld complete flap retrll:doD • ICbedllle. . &tabliala· I 
DCftDal climb profile. 

I 

• 
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Altcmgiyc 6 • Ocaup Beton CutbiCk Above 1000' AOL 

1. Tlbotr llld clhDb a 1D lirlpeecl of V2 + X ball 1llllil •tt•infnl a life 
obl&lcle cleanaca altlblde ar a& lout 1000' AOL wlaidlcYer Ia laipor. ,· 

•· At. aa aldlllde of 1000' or aboft. -... pitda llld ..,_ to V2f 
wllile reuactia1 flapa 011 acJlodule. 

c. Aft&r lttliaiq zero flapa, red1ace dmul 10 110t lower daala a cutback 
dmut MUiDI aece111r7 10 maiJltaiD a takeoff padl apa..iaopel'llive climb 
lfldiat apecifiecl bJ PAR 2.S.111(c)(3). 

I 

I 

cL II • aatamedc tbraa& ldvaDce .,._ ia available dla •liM- I 
inoperative ·climb lfldlcms may he recbacecl to 1101 lower dl111 011J(, all ealiJlo 
provided. 

1 ) It c:aa he lllowD dial Ia dla eva& of • eap failure. it il 
improbable dla& dle llltomalic dlr1llt advaca .,... will fail 10 Ja&Ore 
a& leu& mfflcieat dlru& to mailltaiD dle •liu·laoperadve pwliea&a 
apeci1led bJ PAll 2.5.111 (cX3) widloal Ill)' pilot llllerveadoa, md 

2) A OPWS capable of alerdDI tile fllatw:mr of 1111 delceat whic:Ja ' 
occai'l below 1$00 lee& AOL il iutallecl. 

e. Colldau c:Umb • 111 lirlpeecl of V2f + X ball • tbo C1llblck dnl& I 
IIUbla. Whea clear of tbo DOlle .uitm area. or a& 3000' AOL. • climb tbnls& 
md iaitiate a IIOftllal climb p10ftle. · 
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PtJBPOSE 

ATA PROPOSED 
NOISE ABATEMENT PROCEDURES 

JULY 17,1990 

To establish a regulatory requirement for pilot IdiOm to acbieve staDdard noise abatement 
profiles. To accomplish this, two standard profiles are proposed. 

(a) CLOSE-IN De3S than 3 nm (pgminaJ)] 

L Takeoff and climb at an airspeed ofV2+ 10-20 KTS, until attaining an altitude 
of 1000 ft. above airport elevation (AAB). 

Aircraft pitch wiD not aceed maDJJfacturer's recommended maximum pitch 
attitude requjred to maintain V2+ 10-20 KTS. 

3. Upon attaining 1000 ft. AAE, reduce thrust in compUanc:e with FAR 25.111 
(c) 3. Allow for 1.29'0 climb gradient (2 engine aircraft), l.S% (3 eupe 
aircraft) Uld L79& (4 enaine aircraft), or ~ climb padient for aircraft 
equipped with Auto Thrust Recovery devices and enhaaced GPWS. Maintain 
V2+ 10-20 ICrS IDd remain in takeoff flap ~ 

Continue climb at V2+10-20 KTS UDdl 3000 ft. AAB and dear of noise 
sensitive area whereupon, set climb thrust, accelerate to V ZP and retract flaps 
on schedule. 

(b) FAR-Out (beyond 3 miJes) 

L Takeoff aDd climb at an airspeed ofV2+ 10-20 KTS unti1 attaining an altitude 
of lSOOft. above airport elevation (AAE). 

Aircraft pitch wiD not aceed mauufacturer's recommended maximum pitch 
atdtnde requjred to maintain V2+ 10-20 KTS. 

3. (Hiala Bypaa Eqbaes) 
Upon attaininl 1500 ft. AAB set climb thrust, accelerate to the zero flap 
minimum safe maneuvering speed (V -zp) while retracting laps on schedule 

(Low Bypass haines) 
Upon attaining 1500 ft. AAB accelerate to the zero V ZP minimum safe 
maneuveriq speed while retracting Oaps on schedule and set climb thnJst. 



ATA PROPOSED 
NOISE ABATEMENT PROCEDURES 

JULY 17,1990 

FAR;OUI fCONI7NUEDI 

4. Continue climb at V 71 minimum safe maneuver speed to an altitude of not 
less than 3000 ft. AAE. and initiate normal climb profile. 

TJ;te selection of a minimum altitude of 1000 ft. AAB provides the following: 

L Increases safety through standardization. 

Improves noise abatement for communities. • 

3. Aligas the noise abatement profile with the TCAS Resolution Advisory 
envelope which provides all escape options • 1000 ft. AGL aDd above. 

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

Slap III aii'CifZ/t ]JI't1fliM thtl higlu!st I6W!l of noise t«::lnooogy CUiftlllly availabk, 
coiiSI!q&lmtJy, local USI! rattit:dons should not be pmnittl!tJ to dist:rimintzu against 
any aiJ'CifZ/t which quoJifiG IJS StDp 10. Aitpotu/C1J1111111111it 11IIUt not inlpose 
noi.se ratrit:tiDru which would ~ thrust cuts bttlow lOOOft. 

### 
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. . .. 
Aircraft Takeoff Ioise lbat ... nt 
Joiat rll/Iadaltry lort1Dt Group 

ImJIL Uptn TAQOIT JQISE WTijiiEIT C01FQPCE 
Jae 19, 1t90 - 9:0011 - S:OOPil 
ILPI' 1 Fac:ili tiu, looa 104 
lth Floor, 1625 Jluaachuetts lYe., 1.1., luhiDttoa, DC 

PI()ILEJI: . lecaue of a variety of 11DiC111e 1'1Uivay/c:o.aaity aituatioaa ud the 
varyiag perfor.aace ud aoiae characteristics of differaat aircraft, there baa 
Ma aa iacreuiat ue of aoa-ataaclard takeoff aoiae U.t-Dt procedvu. Ill 
aa.e cases c~itiea have eat&bliabed criteria tbat ca ... operators to use 
special procedures to reaaia ca.,etitiYe ia that ca..aaity'a air 
truaportatioa •rket. llthouth a special Caoaatudard) proceclve uy aot 
have a sigaificut effect vbea coDaidered aloue, there is a poteatial for a 
aegative effect oa safety wbea th .. e special procedures vary fro. airport to 
airport aad raaway to raavay. Tbe lack of ataadardizatioa t•••rally has a 
aegative effect oa safety. There is a aeed to address these potelltially 
aegative effects ud to utabliah a prograa to ...are that adeqaate safety 
levels are •intaiaecl. l profiletatioa of special aoiae abat ... at takeoff aad 
iDitial cliab procedures could degrade safety because of the followiag: 

.1). Tbe cOilplexity of th• special proceclurea could divert atteatiqa 
fro11 aonal pre-11epartura tub (lTC clearucea, cockpit Htup, checklists, 
briefiag ... rgeacy proceclures). 

2). Possible cliveraioa of attaatioa fro. DOraal tuta cluriat takeoff 
ucl iDitial cliab (perforuace .,aitoriDq, s .. uc~· .avoicl, ATC, weather). 

3). Thrust recluctioaa at low altitude, for aoise abat ... Dt purposes, 
will reduce obstacle clearuce, could require abrupt chilli .. ia flitht path, 
ca.plicate e .. rgeaciea such as eaqiae failure, ud reduce aircraft perforaance 
iD adverse weather such 11 Yiacllbear/iciDq. 

4). Possible iacreaae ia buaaD errors clue to coatuiou betveea 
aoaatanclard and standard procedures. 

-5). Exposure to failure risks earlier ucl at lower altitudes vben such 
failuu cu be incluc:ecl by power cbugea, laOcle switching, ucl confiquration 
cbuges. 

QBJECTiyES: The objectives of the aircraft takeoff Ioise lbat ... at .. eting 
are to briDt illterestecl parties together, diseaaa ucl reviev the issues ia 
detail (l»otb utioaal 1••••• ucl Jolm lafll• ian••>, preaeat proposal• for 
resolutioa of ideatifiecl probl ... , aake teatative deciaions oa the approach to 
take in view of the requir ... Dt of Fll 91.17(f), 111d to eatabliah a ... 11er 
working group to work out the details of u acceptable alterDativea • 

• 
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froposed ObJectives: The followinr objectives are proposed for the joint 
~AA/Indus~ry ef!ort to resolve takeoff noise abate•ent issues: 

o De!ine a satisfactory noise abate•ent procedure or a co•bination of 
procedures that is or are consistent with sate operations and a,ree to 
adopt the procedure or co•bination of procedures a1 industry standards. 

o Establish a standard noise abate•ent procedure or a ca.btnatton ot·standard 
procedures ~~&t cannot be chanced by an individual operator or approved by 
an individual· FAA Fli,Ct Standards District Office without a co•plete 
FAA/Industry .~eview and acree•ent concerninr the overall affect the chan«• 
~ill have on syste.wide operational 1afety and noise relief benefits. 

o ~ake the standard noise abate .. nt procedure(s) the only procedures(s) 
ava!lab!e for flifbtcrew trainina and use at any airport wbere noise relief 
can be achieved by ad.1ustin2 the takeoff and initial cli•b (vertical) 
a~a!il~ o! the ai~craft. 

n :~tab!!sh a ~rocess which arecludes a proliferation of non-standard noisP 
~hatement nrocedures !or uniaue air~ort/co .. unity conditions. 

, 

• 
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Proposed Resolution: The tollowinc proposal is ottered tor the purpose of 
initiatin« discussion and to serve as a basis tor explor!~ alternative 
approaches and shall not be construed as an FAA recoaaendation or position. 

1. Develop and publish a revision to Advisory Circular (AC) 91·53 to 
establish a set or standard noise abateaent procedures troa which an operator 
can select one or two ot the procedures as the standard~for a particular 
airplane type. The (AC) would specify that an operator could select a 
procedure or a coabination ot procedures wbich is or are optiaal tor that 
airplane type •. The operator would then train tlithtcrews who operate that 
airplan~ type to use only the selected procedure or coabination ot procedures. 
Once the·standard procedure or procedures were adopted by a operator. they 
would be used tor all airport/co .. unity environaents, as appropriate. Por the 
purpose of standardization. efficiency of traininc. noise abateaent and 
airport/co .. unitY plannint up to three standard takeoff procedures for each 
airplane type could be used. The three standard takeoff procedures tor the 
pur~ose of this duscussion are referred to as follows: 

o ~or2al takeoff orocedure 
o StL~dard close-in takeoff noise abatement procedure 
o Standard !ar-out takeoff noise abateaent procedure 

2. ~o~a~--~~keo~! Procedut!= The noraal takeoff procedure •aY be developed 
by the manu!acturer and adopted by the ooerator or it say be a procedure 
devr.looec by the o~erator. !he normal takeoff orocedure would be used on 
runways where noise abatement is not a !actor or on runways where the standaPd 
noise abatement praccd~res do not provide any si,nificant or the desired noise 
re1ie!. !he normal tak•o!! procedure would be reviewed and approved at the 
locz~ FAA District Office level provided it is consistent with the criteria 
listed below: 

al Se~ takeof! thrust as specified by the operator (either maximum 
t~•c~! t~r~st or an appropriate reduced takeoff thrust settina!. 

bl ~:t•r takeo!L. climb at an airspeed of v. • 10 to 20 knots until 
attainin~ an altitude specified by the operator (either a standard 
a!titu~e or an obstacle clearance altitude) but not lower than 500 teet. 

c: A~ the z!titude speci!ied by the operator. decrease pitch and 
accele~ate to v.! while retractinc !laps on schedule (1! flaps are not 
used !a~ takeot!. decrease Ditch and accelerate to cli•b speed}. 

dl After attaininK v.t. or at a point specified by the operator. set 
climb thrust and initiate a climb profile as specified by the operator. 

3. Standard 5oise Abatement Procedures: Perceived takeoff noise depends on 
thP. a!rplane!en~ine coabination. takeoff confi,uration. per!oraance 
characteristics. and the takeoff initial cliab procedure used as well as the 
enviror~ental (noise sensitive) characteristics of the airport. AD operator 
may determine that tor a particular airplane type the normal takeoff procedure 
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provides the best overall relief at noise sensitive airports Cincludinc both 
closP--in and far-out noisP. sensitive areas). For another airplane type. an 
operator aay dete~ine that a sincle noise abate•ent procedure is appropriate 
for both close-in L"ld tar-out noi'se sensitive areas and as a result the 
o~erator would adopt and use a normal takeoff procedure and a sin1le standard 
takeof! noise abateaent procedure. However. tor aany airplanes in o~eration 
today. there is an optiaal takeoff procedure which provides the aast relief 
tor close-in noise sensitive areas and another takeoff procedure which 
provides the •ost relief tor noise sensitive areas that are further out fro• 
the runwa~·. As .a result. an operator aa" deteraine that three takeo!t 
procedures need to ~· adopted tor the type of airplane operated and the 
environmental characteristics of the airports served. AD operator would not 
be authorized to use aore than three standard takeoff procedures (a noraal. 
close-in. and a tar-out takeoff procedure). 

a. ~oise abate•ent procedures are either develo~ed by the aanufacturer and 
adopted b~ t~P. onerator or they are de~eloped by t~e operator. There are two 
ceneral cate(ories of noise abatement procedures. 

!) O~e cate2ory pro~idP.s relief !o noise sensitive areas that are "close
!n· !o the end ot the takeoff runway. The procedures in this catecory 
~er.era11r involve c!i:bjnr. !n the takeoff conf12Uration to a spec!!!ec 
a~t;~ud~ and then simultaneously decreasinc pitch and settin~ a 
nredetermined cutback thrust and overflyin' the noise sensitive are& 
~efore ac~e!erat!n2. retractinl !laps. and setting climb power. 

2: The other cateaory orovides relie! to noise sensitive areas 
~!~~-out• !rom the end of the takeoff runway. The procedures in 
cete2nry venerally in~olve cl!mbin2 in thft takeo!f confiiUration 
s~eei~!ec alt!tude and then decreasing pitch to accelerate while 
retractinr. !!apr. and after the !laps are retracted Cor ~artial!y 
~~tractedl sett!n2 a predetermined cutback th~ust and overflyinl 
se~sit!~e are& before settin« cliab power. 

that are• 
this 
to a 

the noise 

b. !~e oPtimum ty~e of procedure for either a close-in or far-out noise 
se~s!t!ve area is hiahly deoendent on the air~lanft's takeo!f contiKUration and 
o~~!ormance e~araeteristics as well as the takeoff weitht. I! it is 
dete;:inec that bet~ close-in and !ar-out noise abatement procedures are 
needed !or a Particular airolane type. an operator would be able to select two 
standarc noise abate•ent procedures and train tliJhtcrews in their use. The 
oPerator. !n this case. would have to instruct flichtcrews on which procedure 
to use for ~articular ruuway/noise sensitive area environaent. 

c. Obstacle clearance re~~ire•ents •ust be considered when selectint an 
a~titude at which either a flap conficuration chance is initiated or at which 
a thrust cutbacx is initiated for noise abate•ent purposes. Obstacle 
clearance altitudes are a variable altitude dependin« on the air~ort and 
surroundin~ terra!n or obstacles. The .. aunt of noise relief provided by a 
stanria;c noise abate•ent procedure at a particular runway/noise sensitive are~ 
environment is also dependent on the altitude at which either the flap 
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eon!iRUration chance is initiated fwith subsec:uent thrust cutback) or at which 
the thr~st cutback is initiated in the takeoff con!iauration. ay adjustinr 
this initiatinr altitude. noise relief can ~e optiaized for a particular 
run~ay/noise sensit1ve area environaent. The initiatin' altitude would be the 
only variable per•itted tor particular standard noise abate•ent procedure. 
The operator would have to specify the initiatinr altitude tor a particular 
runway/noise sensitive area environaent • 

. 
d. Wben the init!atinr·altitude is established at the lower altitudes. the 
available airsp~ce ·in which to aaneuver is decreased. In addition. decreased 
thrust·lev~ls. decreases pertoraance •arRins. Therefore. in order to ensure 
adequate sa!ety. specific criteria would have to be •et before approvinr the 
use o! an initiatiDI altitude below 1.000 teet and/or approvinr the use of a 
cutback thrust settinr lower than that necessary to •aintain the takeoff path 
enaine-inooerative cliab «radients specified by FAR 2S.lllCcl(3) <assuain« an 
en~ine failure without any thrust advance on the re•aininc enrineCs)). The 
~er.eral eriter:a that wou!d have to be aet tor each procedure and airplane 
type are as follows: 

f!l !he procedure would have to be operationally evaluated and tested by 
t~P. r~ !o~ the airolane t}~. The factors and specific criteria that 
~o~1d ~e cnr.side~ed by the FAA are outlined in Attachment 1. The 
:l.i:-eeta·~. F!!2!:-: Stanc!ards Se:-\·ice fAFS-l) waul d be respons!!lle far 
revie~in~ the res~lts ot the tests and it satisfactory approvinc the 
proeec~re for the ~articular a!rolane t~~e. Once a specific procedure 'o...... 
an airo1ane type h~s ~een approved by AFS-1. it could then be approved 
s~r.ci~!c o~era~o~s. 

!or 

C2J Anv procedure which soeeities an initiatinr altitude below 1.000 !eet 
anc a cutback thrust o! less than that necessary 'to aaintain the FAR 
2S.!11Ccl(3l crad!ents·~ould have to incorporate-an auto:atie thrust 
c~t~ack svs~e:. an automatic thrust ad\·ance systes. and a GPWS capable o~ 
alertin~ the fl!lhtcrew of L~Y descents which occur below l.SOO teet AGL. 
The a~~omatie thrwst cutback systeE. however.- is not required !! the 
~rocedure orohibits thrust cutback below 1.000 teet AGL. In no case shall 
ttP takeo!f path en«ine-inoperative climb rradient be less thar. o~. 

C3l Any proeec~re which specifies an initiatinr altitude o! 1.000 feet 
or ahove anc a cutback thrust of less thL~ that necessary to maintainin2 
the F~~ 2S.lll(c)(3) rradients would have to incorporate an automatic 
thr~st advance system end a GPWS capable of alertin~ the tlightcrew ot any 
descents which occur below l.SOO teet AGL. In no ease shall the takeoff 
path .en~ine-inoperative cliab aradient be less than ~. 

t. In the Jnterest of keeoinr the standard noise abate•ent procedures to a 
minimu:. operators would be able to request that the procedures outlined in 
Attachment 2 rclose-inl and Attachaent 3 Ctar-out) be approved !or their 
operations. The approval level would be indicated tor each procedure. An 
operator may request approval of a procedure different than the ones outlined 
in.Attach:P.nts 2 and 3 by submittin~ e request ~hrough the assirnec POI to 
AFS-1 !or acpro~riate processin~. 
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ATTACHJ1EMT 1 
OPERATIONAL TEST AND EYALUATIQN 

CONSIDEIATIONS 

1. Qtfipitiop of Cutback l)rust: Cutback thrust .. aaa a thrust settiac that 
ia the eYeat of aa eaaiae failure is aot less thaa the settina necessary to 
aaintain the. takaoff path eaaiae-inoperative cliab araaients specifiea for a 
particular:alieraative noise abat ... nt proceaure. Tbese thru.t settinas are 
deterained without· coasiderina the subsequent addition of thrust oa the 
reaaininc encint(s) fro• a pilot actioa or an autoaatic thrJSt advance systea. 
thr11t cutback .. aas the act of settiaa catback thrust. 

z. "ipiaua Tbrgst Cgtbact Altitude: Tbe settiDI of the cutback thrJSt for 
aoise abateaent purposes shall aot be iaitiated below 400 feet AGL. 

3. Rtductd Thrust Takeoffs: Takeoffs usinc reduced thrust for the purpost of 
reducinc enaine aaintenance cost should be prohibited if it causes the ust of 
an alternative noise abattaent procedure which incluaes a thrust cutback below 
1000 feet AGL. 

4. Flicbt Path (Pitch Apcle) C)ance Considerations: 

If a proposed procedure requirts an initial pitch attitude that is areattr 
than the noraal operational pitch liait specified in the aanufacturers 
flithtcrew operatinc aanual, an operatioaal test and evaluatioa shall be 
rtquirtd to dettr.ine whether special trainiaa and/or currency or other • 
prov1sions are required. Factors that should be considered in dettrainint 
whtther special traininc or currency should be required include the followina: 

a. The rotation rates required to achieve the taraet pitch altitudes. 
The requirtd Totation rates caanot excttd the values established by the 
aanufacturer for noraal fliaht operationa. 

b: Difficulty of spttd control wbea transitioaina froa full power to 
cutback thrust durinc all enaine operatioa and operations where an enaine 
failure occurs durinc the transition. 

c. The pilots visibility at the reference eye position and the alert tyt 
position. 

5. thrust Setabilitx Copsiderations: 

a. T.bt taraei cutback thrust settina should be dettrained (calculated) 
before takeoff. If aa autoaatic thrust cutback feature is used, a ainiaua 
acceptable thrust cutback settina should be available so that the fliabtcrtw 
can aonitor the perforaaace of the autoaatic t~t cutback feature. 
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b. The thrust cutback •ust be initiated by a sinal• fli1htcrew action 
when the aircraft is at or abo•• the established cutback hei1ht. (For 
.a .. ple: .. nual throttle reduction or activation of a switch which initiates 
an auto•atic thrust cutback feature.) 

c. If thrust cutback is acca.plished by •anual throttle reduction below a 
heicht of 1,500 feet, operational tests and ••aluation •ust be conducted to 
deter.ine whether a pilot of averac• skill can quickly (within 5 seconds), 
accurately, and reliably set the tar1et cutback thrust •ithnt undue 
attention. Durinc these tests, the absolute •alue of the ••an deviation fro• 
the tar1•t settin1 shall be deter.ined. This ••an deviation shall thereafter 
be added to the tarcet thrust settines to establish the •ini•u. settines that 
can be used in actual operations. 

d. If thrust cutback is acco•plisbed by auto•atic devices, an operational 
tast and evaluation shall be required to deter•ine the followin1: 

1). Tbe fli1htcr .. •ust be able to adequately •onitor the perfor•ance 
of the auto•atic devices and such •onitorinl •ust not require an inordinate 
.. ount of flichtcr•• attention; 

%). The thrust cutback aast be s•oothly, accurately, and reliably 
set; 

. 
3). It •ust be shown to be i•probable that the auto•atic thrust 

cutback feature bas unacceptable failure •odes; 

• 

4). Any detected failure of the auto•atic .thrust cutbeck syste• is 
adequately annunciated or otherwise clearly apparent to the flichtcrew, and 

5). The auto•atic thrust cutback feature •ust be inhibited below 400 
feet AGL or a hi1her specified hei1ht. 

e. If an auto•atic thrust advance syst•• is used, an operational tes~ and 
evaluation shall be required to deter.ine the followine: 

1). The thrust advance is i .. ediate and provides, without fli1ht crew 
intervention sufficient thrust to •aintain at least the FAR 25.111 eneine-out 
&radiants. 

%). The required thrust advance settinl is quickly, accurately, and 
reliably set. 

3). It •ust be shown to be i_,robable that the auto .. tic thrust 
advance feature bas unacceptable failure •odes. 

4). That any detected failure of the auto•atic thrust advance syste• 
i6 adequately annunciated or otherwise clearly apparent to the fliehtcrew. 



6. Aircraft eontrollabilitx consideratiops. An operational test aad 
evaluation shall be required to deter.iae the followiaa: 

•· Tbe haadliac qualities aust be aatisfactory whea usiac thrust cutback 
procedur .. (all !DiiD!S operative) ia the .oat critical coaficuratioaa, 
weiaht. U41 enter of craritJ. AAy .,... ucuraioaa dudac aad after the 
thr .. t cutback ... t be easilJ coatrolleble by the pilot aad aay sp••d loss 
aust aot ext;Hd (V2 + 1) -5 vi th speeds less thaa (Vz • 1) -2 aot to uce!d 10 
seconds. ·. 

b~ .rb• handline qualities aust be satisfactory with a siaalated enaine 
failar• in the aost critical confiauratioas, V!iaht, and center of ,raYitJ. 
Any speed losses r!Sultiac froa tbe eaciae failure before, duriac, aad after 
the tbrast cutback aast be easilJ coatrollable bJ the pilot and any speed loss 
aust not exceed (Vz • I) •5 with speed less thaa cv1 • I) -2 not to exceed 10 
seconds. 

c. The baadlinc qualities aast be satisfactory when autoaatic thrust 
advance syst,. durin& the transition froa a low power settina to a hiah power 
settiaa due to the thrust adYance associated with eaaine failure. 

d. The fliahtcrew workload aust be satisfacto[J when accoaplishinc the 
thrust cutback procedure. The pilot flyina should be able to perfora the 
thrust cutback procedure without the assistance of the other pilot (pilot•not
flyina not essential to the procedure). 

• 
7. Flight Guidance Cogsidtrations 

a. If a fliaht director is used for takeoff the fliaht director auidance 
should be accurate and reliable durin& all foreseeable eYents. If it is not 
accurate or does not proYide proper auidance durin& the thrust cutback 
procedure, it should be deactivated for tak.Off. If the proposed procedure 
does not iaclude the use of a fliaht director for thrust cutbacks below 1,500 
feet, an operational test and eYaluatioa shall be required to deteraine 
whether any special trainin& or currency is required. 

b. If an autopilot and/or fliaht director is used durin1 the thrust 
cutback procedure, an operational test aad evaluation shall be required to 
deteraine the followiat: 

1). The ruidaace and/or control provided aust be accurate aad 
reliable throuahout takeoff, iaitial cliab, thrust cutback, and subsequent 
transition to noraal cliab-oat. · 

%). Tbe raidance and/or control proYided aust continue to be accurate 
durin& and after aa eaaiae failure at any poiat ia the procedure. 

3). Tbe auidaace and/or control aust provide, achieve, and aaintain 
at least the approved noraal all-encine cliab speed durinl the iaitial cliab 
and thrust cutback. 



4). Tbe auidaace aad/or coatrol provided aust easure that aay speed 
losses duriaa a transitioa ere saall aad recovery to taraet speed is proapt. 
Any speed loss aust aot exceed (V1 + X) -s with speeds less thaa cv1 +X) -2 
aot to exceed 10 secoads. A traasitioa ia this case aeans settiaa cutback 
thrust aad pitch over or aa eaaiae failure after thrust cutback. 

I£II: If aa aatopilot is ued cluriaa takeoff or eaaaaed after takeoff aad 
used duriaa the thrust cutback procedure, the fli&ht auidaace provided (either 
fli&ht director.provided or aoa-fliaht director provided) aast be safficient 
to ac~urately aonitor the perforaaace of the autopilot. 

1. [lichtcrew Situatiopal Awa;eaess Cogsideratiogs. 

a. Alternative aoise abat ... at procedures should iaclude aethods to 
enhaace overall fliahtcrew awareaess to th• uaiqueaess of the procedure such 
as pre-takeoff briefiaas, s~ecial cre* coordiaation call-outs, bua settinas, 
aad other operator devised aethods. 

b. If it bas been deterained that the aircraft has uadetectable thrust 
loss or enaine failure characteristics, u eaaiae thrust loss or failure 
detection systea shall be required. 

• 
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Standard Close-In Moise Abet ... nt Procedures • 



-------~--~~~ 

Standard Alternative 1 - Cutback Jafore Cleanup Balow 1,000' AGL 

a. This alternative procedure requires the usa of an autoaatic thrust cutback 
syst ... an autoaatic thrust advance systaa, and a GPWS capable of alertint the 
fliahtcraw of any descant which occurs below 1,500 faat AGL. It aust be shown 
that it is iaprobabla that tha autoaatic thrust cutback systea will fail to 
sat a thrat at least suffidant to •intain tha takeoff path anaina
inoparativa cliab aradiants specified by FAR 25.111(c)(3). It aust also ba 
shown that is iaprobabla that tba autoaatic thrust a4Yanca systaa will fail to 
provide at least sufficient thrust to aaintaia tba takeoff path anaiaa
inoparativa cliab aradiants specified by FAI 25.111(c)(3) with~ut aay pilot 
iatervantion. · 

'· Takeoff and cliab at an airspeed of v2 + 10 to 20 knots until a safe 
obstacle clearance altitude or at aa altitude of at least 500 faat AGL, 
wbicbavar is hiabar~ 

c. At an altitude of 500 feat or above initiate tha autoaatic thrust cutback 
and dacraasa pitch while aaintainina Vz + 10 to 20 knots. Tba thrust aay ba 
sat to not lower than a cutback thrust sattina necessary to aaintain the 
takeoff path anaina-inoperativa cliab aradiants specified by FAR 25.111(c)(3). 

d. Continua to cliab at an airspaad of v2 + 10 to 20 knots. Whan clear of 
the noise sensitive area or at 3,000 faat AGL, sat cliab thrust and accelerate 
while retractint flaps on schedule. Establish a noraal cliab profile. 

• 



·-·-----------------

Standard Alternative 2 - Cutback lefor• Cleanup Balow 500' AGL 

•· This alternative procedure requires the use of an autoaatic thrust cutback 
syst .. , an autoaatic thrust advance systaa, a fliaht dir~ctor syst .. capable 
of proYidiaa appropriate auidanca throuahout the procedure, an autopilot 
syst .. capable of flyina the procedure, aad a GPWS capable of alartina the 
fliptcr• of 1117 descnt nicb occars below 1,500 fMt AGL. It aut be shon 
tbat it is iaprobable tbat the autoaatic tbrust cutback s~st .. will fail to 
set a tbrust at least sufficient to aaintain the aradiants specified for this 
alternative p~ocedura. It •ast also be sbowa tbat it is i.,robabl• that _the 
autoaatic_ thrust·advaaca syst .. will fail to r .. tore at least sufficient 
thrust to aaintain the enaine inoperative cli•b &radiants specified by PAR 
25.111(c)(3) without any pilot intervantioa under aay circ ... tances wbera 
there is a parforaanca or thrust daaradation or anaine loss. 

b. fak.Off and cli•b at an airspeed of Vt + 10 to 20 knots until a safe 
obstacle clearance altitude or at an altitude of at least 400 feet AGL 
whichever is hither. · 

c. At aa altitude of 400 f .. t or above initiate the auto .. tic thrust cutback 
and decrease pitch while aaintaininc V1 + 10 to 20 knots. The thrust .. Y be 
set to not lower than a cutback thrust settina necessary to aaintain a takeoff 
path anaina-inoperative cli•b aradiant of at least OS. The cutback thrust 
settina used in this situation aust produce at least a 41 cliab aradieat with 
all anaiDas operative. 

•· Continue to cli•b at an airspeed of Vt + 10 to 20 knots. When clear o( 
the noise sensitive area or at 3,000 feet AGL, sat cliab thrust and accelerate 
while ratractina flaps on schedule. Establish a nor•el cli•b profile. 
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Standard Alternative 3 - Cutback Before Cleanup Above 1,000' AGL 

a. Takeoff and cliab at an airspeed of v1 + 10 to 20 knots until attainint a 
safe obstacle clearance altitude or at least 1,000 feet AGL whichever is 
hither. 

b. At aa altitude of 1,000 feet or above siaultaneously initiate thrust 
cutback and decrease pitch while •aintainina an airspeed of v1 + 10 to 20 
knots. Reduce thrust to not lower than a cutback thrust settina necessary to 
aaintain the takeoff path enaine-iaoperative cliab aradients specified by FAR 
25.111(c)(3). · 

c). Tbe enaine-inoperative cliab aradients aay be reduced to aot lower than 01 
if autoaatic thrust advance systeas are available provided: 

a. It can be shown that in the event of an enaine failure that it is 
iaprobable that the autoaatic thrust advance systeas will fail to restore at 
least sufficient thrust to aaintain the aradieats specified in FAR 
2S.111(c)(3) without any pilot interveation, and 

b. A GPWS capable of alertina the fliahtcrew of any descent which occurs 
below 1,500 feat is installed. 

e. Continue to cliab at aa airspeed of v2 + 10 to 20 knots. When clear of 
the noise sensitive area or at 3,000 feat AGL, set cliab thrust and accelerate 
while ratractina flaps on schedule. Establish a noraal cliab profile. 

• 
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Standard Far-out Noise Abate•ent Procedures 

• 



Alternative 4 - Cleanup lelow 1000' AGL lefor• Cutback 

•· Takeoff and cliab at an airspeed of Vz + 10 to 20 knots until attainina a 
safe obstacle clearance altitude or at least 500' AGL whichever is hither. 

b. At ID altitude of 500' or above, decrea~e pitch and accelerate to V1f 
while retractina flaps oa schedule. 

c. After attainina 1ero flaps, reduce thrust to not lower tbaa a cutback 
thrust settine necessary to aaintain the takeoff path enaine-inoperative cliab 
aradieats specified by FAR 2S.111(c)(3). 

d. If autoaatic thrust cutback and autoaatic thrust advance syst•• are 
available, the eneiae-iaoperative cliab aradieats aay be reduced to not lower 
than OS provided: 

1). It can be showa that it is iaprobable that the autoaatic thrust 
cutback systea will fail to set a thrust at least sufficient to aaintain a 
aradieat of not lower than OS. 

2). It can be showa that in the event of an eaaiae failure, it is 
iaprobable that the autoaatic thrust advaace syst ... will fail to 
restore at least sufficient thrust to aaintain the enaine-inoperative 
cliab aradients specified by FAR 25.111(c)(3) without any pilot 
intervention, and 

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

NOTE: An autoaatic thrust cutback syst .. is aot required if tbe 
procedure prohibits thrust cutback below 1000'. 

• 

•· Continue cliab at an airspeed of V1t + 10 to 20 knots at the cutback 
thrust settina. When clear of the noise sensitive area or at 3000' AGL, set 
cliab thrust and initiate a aoraal cliab profUe. 



Alttrnativt 5 - Partial Cleanup Below 1000' AGL lefor• Cutback 

a. Takeoff and cliab at an airspeed of Vz + 10 to 20 knots until attainina a 
safe obstacl• clearance altitude or at least 500' AGL wbicbeYer is bieber. 

b. At aa altitude of 500' or above decrease pitch, aad retract flaps to an 
interaediate (aotcbed) flap settinc and accelerate to aa airspeed consistent 
with the iate~iata flap settinc. 

c. After attaininc the inter .. diate flap settina and an appropriate airspeed 
for that flap settinc, reduce tbrast to not lower thaa a cutback thrust 
stttinc necessary to aaintaia the takeoff path ••cine-inoperative cliab 
aradients specified by FAR %5.111 (c)(l). 

d. If aatoaatic thrust cutback and autoaatic thrust adYance systeas art 
available, the enaine-inoperative aradients aay be reduced to not lower than 
OS provided: 

1). It can be shown that in the event of aa enci•• failure, it is 
iaprobablt that the autoaatic thrust advance systeas will fail to restore at 
least sufficient thrust to aaintain the enaine-iaoperatiYe cliab cradieats 
specified by FAR 25.111(c)(3) without any pilot interTention, and 

2). It can be shown that it is iaprobable that the autoaatic thrust 
cutback systea will fail to set a thrust at least sufficient to aaiatain a 
aradient of not lower than OS. 

• 3}. A GPWS capable of alertina the fliabtcrew of aay descent which occurs 
below 1,500 feet AGL is installed. 

NOTE: AD autoaatic thrust cutback systea is not required if the 
procedure prohibits thrust cutback below 1000'. 

d. Continue cliab at an airsp.,d appropriate for the interaediatt flap 
settina at the cutback thrust settinc. When clear of the noise sensitive area 
or at 3,000 feet AGL, set cliab thrust and coaplete flap retraction on 
schedule. Establish a aoraal cliab profile. 

Jill! Ill J ! 



• 
Alternative 6 - Cleenup Iefort Cutback Above 1000' AGL 

a. Takeoff and cli•b at an airsp .. d of V2 + 10 to 20 knots until attainint a 
safe obstacle clearance altitude or at least 1000' AGL whichever is hither. 

b. At .. altitude of 1000' or above, decrease pitch end accelerate to V1f 
while retractina flaps on schedule. 

c. After attainiaa zero flaps. reduce thrust to not lover than a cutback 
thrust settiDI necessary to .. iataia a takeoff path enaine-inoperative cli•b 
aradieat specified bJ lAI 25.111(c)(3). 

d. If aa auto .. tic thrust advance syste• is available the eoaine-iooperative 
cli•b aradieats .. Y be reduced to not lover than 01 provided 

t). It can be shown that in the event of an eoaiae failure, it is 
i•probable that the auto.atic thrust advance syst•• will fail to restore at 
least sufficient thrust to •aintain the !Aline-inoperative 1radients specified 
by FAR 15.111(c)(3) without any pilot intervention, and 

2). A GPWS capable of alertina the fli1htcrev of any descent which occurs 
below 1500 feet AGL is installed. 

•· Continue cliab at an airspeed of V1f + 10 to 20 knots at the cutback 
thrust settina. When clear of tbe noise sensitive area or at 3000' AGL, ''t 
cli•b thrust and initiate a noraal cliab profile. 

MZ'Sil !' l 
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· QHIT!P AIR LilES 

NOISE AQTIMIN'l' TAQOR T!!ST PROFILES 

AIR~ MAKE/MODEL/SERIES: 
CONDITIONS: 
SCOPE OF DATA POINTS: 

PROCEDURES: -

Boeinq - 737-300 CPM 56-3-82 22,000 lbs. 
Standard Day/Sea Level 
Fro. Point of Takeoff Thrust Application 
(Brake Release) to 4,000 feet AGL 
Nonaal tJAL Takeoff and Climb Procedures, 
Bxcept as Specified by the Individual Test 
Profile 
Normal Rotation Rates at VR 
Initial Pitch Attitude to Maintain V2 +20, 
Except as Othe:wise Specified by the 
Individual Test Profile 

SQIES A 

NOBMAL NOISE ABATEMENT TAUOPP T!ST PROFILES 

l. 
2. 

After takeoff~ climb to initiatinq altitude at v2 + 20 
At the initiating altitude, simultaneously decrease pitch t6 
maintain approximately 1/2 the deck anqle and initiate flap 
retraction while accelerating. 

3. 
4. 

Retract flaps on speed schedule. . . 
At 0 flaps or V , set climb thrust and maintain V zf to 3, 000 
feet, then acceferate to 250 kts while continuing climb to 
4,000 feet. 

B21 T.O. TBBUST 

A-1 Max Rated 
A-2 Max Rated 
A-3 Max Rated 
A-4 Reduced T. 0. Thrust 
A-5 Reduced T. 0. Thrust 
A-6 Max Rated 
A-7 Reducecl T. 0. Thrust 
A-8 Reducecl T. 0. Thrust 

· ALTI'rUDE 
IHI'l'IA'l'IBG 

1,000 ft. 
1,000 ft. 
1,000 ft. 
1,000 ft. 
1,000 ft. 
800 ft. 
800 ft. 
800 ft. 

WIIGBT 

Heavy {approx. 130k) 
Medium (approx. 110k) 
Light (approx. 90k) 
Medium 
Light 
Medium 
Medium 
Light 

Date: 11/15/90 

ATc/1 5"-1 



SERIES S 

BOBMAI, BOISE ABATIMINT TWOPF T!!ST PROPIL!!S 

1. After takeoff, climb to initiating altitude at V2 + 20. 
2. At the initiating altitude, 1et cljmh th;u1t, then 

•imaltaneou1ly deer•••• pitch to approximately 1/2 deck angle 
and initiate flap retraction while accelerating. · 

J. Retract flap• on 1peed •chedule. 
4. At 0 flap1 maintain V~ to 3,000 feet then accelerate to 250 

kta while continuing climb to 4, 000 feet. 

IHI'riA'riHG 
mm T, 0. TJIROS'r ALTJTUJ)E WJIGB'l' 

S-1 Max Rated 1,000 feet Medium 
s-2 Reduced 'r. 0. Thrust 1,000 feet Medium 
s-3 Reduced T. 0. Thru1t 800 feet Medium 

• 



SERIES C 

CLQSI-II NOISE AIA'l'IMEN'r TAQOU TEST PRQFILJS 

1. After tat.Gff, climb to initiating altitude at the speed or 
pitch liait 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 simultaneously 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 f .. t. 

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

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

mm 
DIGB'l' 

c-1 
C-2 
c-3 
C-4 
c-5 

c-6 
c-1 
C-8 

C-9 
c-10 
C-11 

c-12 
C-13 

NOTE: 

INITIATIIG CTJ'l'BAClt THRUST SPEED 
~-Q 1 TBRQi~ AL'l'ITODI! g. •• GRAPIEN'!' PITCH LIMIT 

Max Rated 1,000 ft. 1.2t v2 + 20 Heavy 
Max Rated 1,000 ft. 1.2t v2 + 20 Medium 
Max Rated 1,000 ft. 1.2t v2 + 20 Liqh1t 
Max Rated 1,000 ft. 0' v~ + 20 Medium 
Max Rated 1,000 ft. 1.2t LJJIIi.t Pitch Liqht 

Max Rated 800 ft. 1.2,. 
(V2 + X) 

Medium v2 + 20 
Max Rated 800 ft. Ot v~ + 20 Medium 
Max Rated 800 ft. 1.2, Limit Pitch Light 

Max Rated 500 ft. 1.2t 
(V2 + X) 

Medium v2 + 20 
Max Rated 500 ft. Ot V~ + 20 Medium 
Max Rated 500 ft. 1.2, Limit Pitch Light 

(V2 + X) 

For Runs C-12 and C-13, the pilot will be 
required to aqqressively and abruptly set 
the cutback thrust and pitch attitude at 
the initiating altitude. 

Max Rated 
Maz Rated 

1,000 ft. 
500 ft. 

1.2t 
1.2t 

v2 + 20 
v2 + 20 

Light 
Liqht 

JfTCif S""-3 



SERIES D 

PAB-OQ'l' NOISE A8ATEMQ'l' TAQOFF 'fEST PRQFILJ 

1. After takeoff, climb to initiating altitude at V2 + 20. 
2. At the initiating altitude, simultaneously decrease pitch to 

approximately 1/2 deck angle and initiate flap retraction 
while accelerating. 

l. Retract flaps on speed schedule. 
4. At 0 flaps or V~, cutback thrust to a setting which results 

in the engine-out climb gradient indicated for each run. 
!. Continue to climb at Vd to 3,000 feet. 
6. At 3,000 feet, ••t climb thrust and accelerate to 250 kts 

while climbing to 4,000 feet. 

INITIATING C'O'l'BACX THRUST 
mm TO 'l'BROST ALTITUPB CLIMB GJADIEN'l' 

D-1 Max Rated. 1,000 ft. 1.2, 
D-2 Max Rated. 1,000 ft. 1.2, 
D-3 Max Rated 1,000 ft. 1.2, 
D-4 Max Rated. 1,000 ft. o• 
o-5 Reduced T.O. Thrust 1,000 ft. 1.2, 
o-6 Max Rated. 800 ft. 1.2, 
D-7 Max Rated. 500 ft. 1.2, 
D-8 Max Rated 500 ft. o• 

SERIES I 

MISCJI·T:lUfflOOS RUN 

CONDITIONS: Medium Weight, Flaps set at 5 , and Max 
Rated. Thrust 

RUN !2 
1. After takeoff, climb at v2 + 20 to 500 ft. 
2. At 500 feet, retract flaps on speed schedule. 

WIIGB'l' 

Heavy 
Medium 
Light 
Medium 
Medium 
Medium 
Medium 
Medium 

• 

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

4. Continue climb at v~ to 3,000 feet. 
5. At 3,000 feet, set climb thrust while acceleratinq to 250 kts 

and continuinq climb to 4,000 feet. 

RUH 13 
1. After takeoff, climb at v2 + 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, acceferate to 250 kts and continue climb to 

4,000 feet. 



SERIES N 

NORMaL TWOR TEST PROPILI 

RUB Bl: 

I. 
2. 

l. 

'· 

After takeoff, climb to initiating altitude at V2 + 20. 
At the initiating altitude, simultaneously decrease pitch to 
approximately 1/2 the deck angle and initiate flap retraction while 
accelerating. 
Retract ~laps on speed schedule. 
At 0 flaps or_v~, set climb power, accelerate to 250 kts while 
continuing cl~ to 4,000 feet. 

'rakeoff. Thrust - Max Rated Thrust 

Initiating Altitude - 1,000 feet 

• 
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AfCDCNlY,.L.L DOUGL.A8 f _,,.,_,.h~ 
' ' 

THOMA$ M. ~YAH. Jlt. 
V1cl l'rtik/tltt 
f!ifllr o,..,..r;e,.~ftc, Mtd 'ltl/lllltf 

M~rch II, 1991 
CI·TMR.0.52 

. Mr. CblrlCJ W. Bulor, AI'S...COI · 
i l'edcral/\vfnllon 1\dmlnl.vatlon 
' ' · ano Jndcp:ndcnce Avc:nuo, S. W. 
i · Wubinlton,,DC 20S9l .. 

'. 

I 
l Dut Mr. ,Bulen .. 

' 
• 

.... 

'. •· 
1\1 atatod in lf~a l'ftlll (rd'CRoce · lcLltr Cl·JI.A·TMI\·90-I.IR,, Clntcd June 7, 1990, and .Iotter 
Cl·Al' 1·1'MR.069, dalcd July. 2,, 1990), in the •lew or Ouuaftt• Ain:mf't Com_pany (l)AC), th1 praant 
Cl('"biULiu ror noi.sl abatement by means Of tbN~t eutbi\Ck IW mra O['C:n\ll()nl for All f't\C productl pro• 
fidod appmprinlo UIIOCiatad proCcduraa u. •l'rlled. We .:atUK'L IUt,rort ruturtJ r.;u~lkma U\ftt nCJnlo 
p*Cnlly arrmvcd J'toOCdUra, that bave bean proYCII to bo Jlfu Without a C:OmJ"Ictc underatanisn& Of Lito 
ovcnJl cammunr~y Impact u it n:Jata to Uu1 operation or l)AC rrucJucu by our wstoanm. . . . . . . . . 

' . 
vutty automatic Md tire lhrult cutbac;k reatu..C., PtoYfdins dte '=rttbHity ror the pnot to prtproaraan tha 
-culb;(;k motm:uver on tho around \\oith automatic; opnllnn nccurrina "'Uta rru~ P"lnrordimbci\lt (\YiLit 
no piJOllldi(),n rcquimf) bave bc:=t buill inlo n:ccnt f't\C dcsi&nll &nKU 00 nnficiratlon Of lhOIC rc.,lUfCS 
bcinl re<tuircd in lhc ruturc ror low altit\lde cutb:teb. f)AC'• [K111itiun still MnUUnJ that all cnafne cutback 
to AI\ cnainc out I 1.WO ltftc.tiant thrust JcyaJ (no UtrYat tdYMCC on mnniniua cnaina) an.n snfdy be 1\CCftln• .. 
ptial\c:d at Alliludcs u fow u soo raot fer fvli)·IOs wfLb IaLor model cmnrutars and Ml)-lls ~td Mt>·90a 
·~~h tuUy automndc •,.tern~. . . · . . · . . ·. • • •. · • 

I I 'I • • • • •' I o I •" • a '~~rt ' .• .,. I •• •e ••• ,,. o '''•! ' I 

Nhilo 'Wa "'"~ with tho aonccrt or .tMd.1nr., .. '\twn etr rrocodu~. \\"C hi'\\~ cOf\cCm OYot tbe Allure dln:c:tinn. 
or \hil Wnrkins (irour rctAlC~ to Utl)Cf 111\1\ acli•IL~. ··~ cJclCI nul •rvcu tu c~IJt. clc:nr lhd~naa nr 
\be 1\Ctivity to stlu(d:udi1.c not~ abclo1nc:nt proc:cclui"Qt 'to tha acdvily current!)" bc:ln1 umJcnnlcon "1 the 
I'At\/t,O't" to utl\btish ~aulntiona in accordance with tho 1\i~tt Nui• nncl ~f't"ritf Act or 1990. In 
fn~l. lbc Wurklna Orovr'a tecnmrncndatiun• and any •ub~equcstt revlalm1 ta AC 91·53 eould ba in oonntct. 
,with tbe Act'll'rovblvna ror Staac 3 aircraf\ ~pPJtns airttCJI1. nol~e and aaaaa rcatrictlonL ·: · . 

• I I • . • ... 
'• I ••• o f • I ' • 'e • o • 0'• ~ ' •" II ; :·~. ~ o ~ •• .: 0 .,,._;· ~. ~ I I: •;,j •. 

Wo kli~YQ tb:lt audlliunAI work ne~s tu &c accotn,rllhcd Ut dta nu.,r lenn1 lo nJiow c=ct111tdenlllan or tbt 
overall nnlac lntf.'ad lo the eommt.mlty u a ra~Uit o Utf chanac In orc:~tiom\1 p~urwr, tn4 llta""""· 
mont or •rrn,rrlnfe nniso criu:ril to ba ule:d in canjuncticm wi1h 'f:-&urfan,llf.Cd nobel 1hatomtnl rmccdunw. 
Wo I'IIJn hc:lk:vc the rravio\ully monUvnecl Dnk.,ac mould 1M 0\dfthll-hetl bdb"= rnlc=fl"l with Ill)' Rlrthc:r 

·. · ~~eUuionl' ot atn&~danl17.&lkm. • .... ,. 
We ArC cum:ntly cva(uatina the Workins Oruup'1 nx:onuncndatlunJ :tnd anlldrmlc ltc:inl&bfc to ~vkJe 
l'c~:c.lhnek in the ncar future. D/\C wrporta th• cst~bli•lunet1\ or ~nndardt7.cd nol• ah.tosncat pmCedura 
u well Ill ft National 1\vlatlou Nuisa Policy thAt r.m~y I'CCUpliY.al tho honcftt or Slltao 3 tCc:hnolol)', 
J)l'OYJdcd \J'c \WO Afl sync:hroni7.cd \owardJ COtMIOft fi.'IIJ. .• . • 

: . 
Sln~Rly, 

I' t• A , ' ..., ..... ~ .. ." 
l ·,:.IIi ~ • ..• , ...... ., .... • ' ''llo''l':'\.;; ,...-:.. • •• ~ ... 

• . ·'• :. •. · u .. -.~. 4~•' '"''• · .. ' ' ' 

; . ~~~;.(~-~)'In, J~. . 
. ·;-,. . . .. ............ . . 

. I !•'. '·"~q . •' 

08. 09. 91 03:34 PM PC2 
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MCDONNELL DOUGLA. 

July 30, ltt1 

Bill 14mun4s 
~~ Aviation lule l4Vilory Co .. ittea 
Chairman/Air Carrier Operation• IUbcommittae 

Dear Kr. 14aun4ta 

M~Oonnell Douqlaa wiahet to ezpre•• that they are aupportive of 
the Workinq Group'• effort• to continue to aov• forward to 
achieve the e~4 objective of Talk 1 of the Air carrier operation 
S~ccuittee. 

Kowever, after reviewinq the ainute• of the Talk 1 Moi1a 
Abatement Proce4urel Workinq Group, the ainutel ot tba Karcb 11 
meetinq of the ori;inal Talk rorca are not iBolu4e4. KDC vi1ha1 
to reaffirm the DAC po1ition vhioh ia contained in attachment• 
4•1 an4 4-2 of 1no1o1ure 1 to the report ot the Koite Abatement 
Workinq Group. Thil DAC po1ition ••• aqain ltate4 in a letter 
to Mr. lular of the 7AA on Karch 11, 1tt1 an4 DAc, for tha 
reQor4, reque1t1 that thil latter ~e contained in tha official 
minute• of thil workinq Group. 

Technical LiailoD 
• aequlatory Affair• 



Enclosure 2 
DRAFT AC 91-XX 

NO.IS~_ ABATEMENT DEPARTURE PROFILES 

[Draft Revised July 24, 1991] 

1 . 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) Par~ 25 
and the general operational and flight rules of FAR Part 91. 

2 • 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 
ind~cate 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. 

3. 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. If, 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 TAKEOFF PROFILE: NADPs optimized for 
noise sensitive areas located in close proximity 
to an airport runway. 

2. DISTANT TAKEOFF 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. 

2. 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 procedur~ 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) 
(see Figure 1) 

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

2a. 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. 

2b. 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(c) (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 v2 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. 

d. 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 25.11l(c) (3) in the event of an engine 
failure. 

5. 

6. 

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 v2 for the aircraft flap 
position achieved at the time of thrust reduction 
completion. • 
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 REOOIREMBHTS: 

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. 

b. 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 
7/24/91 

Guidelines for Selection of Standard Noise 
Abatement Departure Profiles 

1. 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) 

2. 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. If, 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. 

3. 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.* 

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

5. 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/0 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 locaJ 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 Nineteenth Street, N.W., Suite 200, Washington, D.C. 20036 
Phone (202) 293-8500 Telefax: (202) 331-1362 

l=eiex: (Toronto) 06217827:1PS (london) 265037:1PS 
(First line of message should read: "MAILBOX TO AOCI"l 



NOISE National Organization to Insure a Sound-controlled Environment 

1225 Eye Street • N. W. • Suite 300 • Washington, DC 20005 • 2021682-9386 

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 
assoc~ation 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 bring 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 well 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. All 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 
procedures are unsafe. In the absence of such evidence, we are concerned that the 
line 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 
procedures. It has been extremely difficult for NOISE, in only two meetings of the 
Noise Abatement Working Group, to grasp the implications of the proposed AC and 
attempt to master material that was before the informal working group for two years, 
as well as grapple with the implications of the safety issue, amid the sense of urgency 
that has prevailed. , 
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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 
prior evaluation of either the environmental or the operational impacts of that policy. 
When the AC is implemented, each airline may select either a close-in or distant 
proflle 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 suggest 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 
which are a part of their Part 150 plans that might be affected by the new pattern of 
proflles. 

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 Federal Rerster with a comment period, but in the 
absence of evaluation data on environmenta 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. This raises the question whether in fact FAA is 
attempting a rulemaking by another name and, if so, whether it is following 
appropriate procedures. 
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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. 

Charles F. Price 
Executive Director 

July 30, 1991 

• 
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Metropolitan Washington Airports Authority 

Mr. Charles F. Price 
N.O.I.S.E. 
1225 Eye street, N.W. 
Suite 300 
Wa•hington, o.c. 20005 

July 26, 1~91 

DearM~ 
Re: Draft propoaal for FAA AC ~1-XX 

Thank you for ;ivinq me an update on the FAA Aviation 
Requlatory Advi•ory Committee'• effort• to draft an adviaory 
circular addressinq departure profiles. We are most intareated 
in closely tracking thi• taak to ita conclusion. 

• 
Washington National Airport haa a spacial noise abatement 

departure profile which haa been in affect aince the firat 
turbojets beqan acheduled aarvice into Waahinqton National in 
1966. Our departure procedure raqueat that aircraft climb to 
1500 ft. under tull climb power and than reduce thrust ( to a 
aettinq which provide• approx. 500 fpm on a hot day). Once the 
aircraft are beyond the 10 DME arc reapplication of climb power 
is allowed. This procedure waa desiqnad, tested and implemented 
by the FAA prior to the beginninq of scheduled jet aarvice into 
Waahington National. 

Wa are concerned that adoption ot the proposal a• drafted 
would lead to a variety of fliqht profiles lea• effective than 
the current procedures. Thaae concern• are heiqhtened by the 
posaibility that the adviaory circular may be developed in 
advance ot any real consideration of the potentially adverse 
impact• to the noise situation surrounding Wa•hinqton National 
and other airports. 

If I can be ot any assistance to you on this matter please 
let ma know. 

Very truly youra, 

~%llipa 
Manaqar, Environmental Staff 



U.S. Department 
of Transportation 

Federal Aviation 
Administration 

Subject: NOISE ABATEMENT DEPARTURE 
PROFILES 

Advisory 
Circular 

Date: 7 /22/93 
Initiated by: AFS-400 

AC No: 91 ·53A 

1. PURPOSE. This advisory circular (AC) describes acceptable criteria for safe noise abatement departure 
profiles (NADP) for subsonic turbojet-powered airplanes with a maximum certificated gross takeoff weight 
of more than 75,000 pounds. These procedures provide the user with one means, although not the only 
means, of establishing acceptable NADP's. These departure profiles are consistent with the airworthiness 
standards required by the Federal Aviation Regulations (FAR's) Part 25 for type certification and FAR Part 91 
for general airplane operations. This AC also provides a technical analysis and description of typical departure 
profiles that are consistent with the Federal Aviation Administration's (FAA's) safety responsibilities and 
have the potential to minimize the airplane noise impact on communities surrounding airports. 

2. CANCELLATION. AC 91-53, Noise Abatement Departure Profile, dated October 17, 1978, is canceled. 

3. RELATED READING MATERIAL. 

a. FAR Parts 25, 91, 121, 125, 129, and 135. 

b. U.S. Department of Transportation, Federal Aviation Administration Environmental Assessment for 
AC 91-53A. Copies may be obtained from the Office of Environment and Energy, FAA, 800 Independence 
Avenue SW., Washington, DC 20591. 

c. FAA Analysis of Noise Abatement Departure Procedures for Large Turbojet Airplanes. Copies may 
be obtained from the Office of Environment and Energy, FAA, 800 Independence Avenue SW., WashingtOn, 
DC20591. 

d. County of Orange, California, Environmental Impact Report #546. Copies may be obtained from 
County of Orange, Environmental Management Agency, 12 Civic Center Plaza, P.O. Box 4048, Santa Ana, 
CA 92701-4048. 

4. BACKGROUND. 

a. For several years, the FAA has worlced to develop and standardize profiles to minimize airplane 
noise. As part of that committnent, the FAA has worked with airport managers, airplane operators, pilots, 
special interest groups, and Federal, State, and local agencies in numerous programs for evaluating noise 
levels in the airport environment. The research considered a variety of departure flight tracks and profiles. 

b. From an environmental standpoint, avoiding noise sensitive areas by using preferential noise abatement 
runways and flight tracks whenever possible can effectively supplement a comprehensive noise abatement 
program. The FAA believes that using the two NADP's described in this AC for subsonic turbojet-powered 
airplanes can provide environmental benefits to the airport communities. The profiles outline acceptable criteria 
for speed, thrust settings, and airplane configurations used in connection with NADP's. These NADP's can 
be combined with preferential runway selection and flightpath techniques to minimize noise impact 
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c. FAA reviews of various airplane vertical NADP's indicate that some intricate NADP's have been 
developed on an airport specific basis. The management of these intricate profiles could compromise the 
pilot's attention to interior flight deck details, traffic avoidance, and other safety responsibilities. 

5. DEFINITIONS. 

a. NADP. Noise abatement departure profile. 

b. Close-in Community NADP's. NADP's for individual airplane types intended to provide noise 
reduction for noise sensitive areas located in close proximity to the departure end of an airport runway. 

c. Distant CommunitJ NADP's. NADP's for individual airplane types intended to provide noise reduc
tion for all other noise sensitive areas. 

d. AFE. Above field elevation. 

6. NADP's. Acceptable criteria have been established for two types of NADP's for each airplane type, 
as defined for use by each airplane operator. These departure profiles are applicable to all types of subsonic 
turbojet-powered airplanes over 75,000 pounds gross takeoff weight The two types of NADP's are the "close
in" and "distant" profiles as described below. 

a. Close-in NADP. 

(1) Initiate thrust cutback at an altitude of no less than 800 feet AFE and prior to initiation of 
flaps or slats retraction. 

(2) The thrust cutback may be made by manual throttle reduction or by approved automatic means. 
The automatic means may be armed prior to takeoff for cutback at or above 800 feet APE or may be 
pilot initiated at or above 800 feet AFE. 

(3) For airplanes without an operational automatic thrust restoration system, achieve and maintain 
no less than the thrust level necessary after throst reduction to maintain, for the flaps/slats configuration 
of the airplane, the takeoff path engine-inoperative climb gradients specified in FAR Section 25.11 l(c)(3) 
in the event of an engine failure. 

(4) For airplanes with an operational automatic thrust restoration system, achieve and maintain no 
less than the thrust level necessary after thrust reduction to maintain, for the flaps/slats configuration of 
the airplane, a takeoff path engine-inoperative climb gradient of zero percent, provided that the automatic 
thrust restoration system will, at a minimum, restore sufficient thrust to maintain the takeoff path engine
inoperative climb gradients specified in FAR Section 25.111 (c)(3) in the event of an engine failure. 

(5) During the thrust reduction, coordinate the pitchover rate and thrust reduction to provide a 
decrease in pitch consistent with allowing indicated airspeed to decay to no more than 5 knots below the 
all-engine target climb speed and, in no case to less than V 2 for the airplane configuration. For automated 
throttle systems, acceptable speed tolerances can be found in AC 25-15. Approval of Flight Management 
Systems in Transport Category Ailplanes. 

(6) Maintain the speed and thrust criteria as described in subparagraph 6 a(3) through 6a(5) to 
3,000 feet AFE or above, or until the airplane has been fully transitioned to the en route climb configuration 
(whichever occurs first). then transition to nonnal en route climb procedures. 

b. Distant NADP. 

(1) Initiate flaps/slats retraction prior to thrust cutback initiation. Thrust cutback is initiated at an 
altitude no less than 800 feet AFE. 

2 Par4 
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(2) The thrust cutback may be made by manual throttle reduction or by approved automatic means. 
The automatic means may be armed prior to takeoff for cutback at or above 800 feet AFE or may be 
pilot initiated at or above 800 feet AFE. 

(3) For airplanes without an operational automatic thrust restoration system, achieve and maintain 
no less than the thrust level necessary after thrust reduction to maintain, for the flaps/slats configuration 
of the airplane, the takeoff path engine-inoperative climb gradients specified in FAR Section 25.l ll(c)(3) 
in the event of an engine failure. 

(4) For airplanes with an operational automatic thrust restoration system, achieve and maintain no 
less than the thrust level necessary after thrust reduction to maintain, for the flaps/slats configuration of 
the airplane, a takeoff path engine-inoperative climb gradient of zero percent, provided that the automatic 
thrust restoration system will, at a minimum, restore sufficient thrust to maintain the takeoff path engine
inoperative climb gradients specified in FAR Section 25.111 ( c)(3) in the event of an engine failure. 

(5) During the thrust reduction, coordinate the pitchover rate and thrust reduction to provide a 
decrease in pitch consistent with allowing indicated airspeed to decay to no more than 5 knots below the 
all-engine target climb speed and, in no case to less than V 2 for the airplane configuration. For automated 
throttle systems, acceptable speed tolerances can be found in AC 25-15, Approval of Flight Management 
Systems in Transport Category Airplanes. 

(6) Maintain the speed and thrust criteria as described in subparagraph 6b(3) through 6 b(.5) to 
3,000 feet AFE or above, or until the airplane has been fully transitioned to the en route climb configuration 
(whichever occurs first), then transition to normal en route climb procedures. ., · 

7. OPERATIONAL GUIDELINES. 

a. Each airplane operator may apply the procedures specified in this AC to determine the following 
for each of its airplane types: 

(1) Close-in community NADP. 

(2) Distant community NADP. 

b. For each NADP, the airplane operator should specify the altitude AFE at which thrust reduction 
from takeoff thrust or airplane configuration change, excluding gear retraction, is initiated. 

c. Each airplane operator should limit the number of NADP's for any airplane type to no more than 
two. 

d. Each airplane operator is encouraged to use the appropriate NADP when an airport operator requests 
its use to abate noise for either a close-in or distant community. 

e. This AC should not be construed to affect the responsibilities and authority of the pilot in command 
for the safe operation of the airplane. 

t3:fi-
Associate Administrator for Regulation and Certification 

Par6 3 
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