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DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration

14 CFR Parts 21 and 36

[Docket No. FAA—2000-7587; Notice No. 00—
08]

RIN 2120-AHO03

Noise Certification Standards for
Subsonic Jet Airplanes and Subsonic
Transport Category Large Airplanes

AGENCY: Federal Aviation
Administration, DOT.

ACTION: Notice of Proposed Rulemaking
(NPRM).

SUMMARY: The FAA is proposing
changes to the noise certification
standards for subsonic jet airplanes and
subsonic transport category large
airplanes. These proposed changes are
based on the joint effort of the Federal
Aviation Administration (FAA), the
European Joint Aviation Authorities
(JAA), and Aviation Rulemaking
Advisory Committee (ARAC), to
harmonize the U.S. noise certification
regulations and the European Joint
Aviation Requirements (JAR) for
subsonic jet airplanes and subsonic
transport category large airplanes. These
proposed changes would provide nearly
uniform noise certification standards for
airplanes certificated in the United
States and in the JAA countries. The
harmonization of the noise certification
standards would simplify airworthiness
approvals for import and export
purposes.

DATES: Comments must be received on
or before October 10, 2000.

ADDRESSES: Address your comments to
the Docket Management System, U.S.
Department of Transportation, Room
Plaza 401, 400 Seventh Street, SW.,
Washington, DC 20590-0001. You must
identify the docket number FAA-2000-
7587 at the beginning of your
comments, and you should submit two
copies of your comments. If you wish to
receive confirmation that FAA received
your comments, include a self-
addressed, stamped postcard.

You may also submit comments and
you may review public dockets through
the Internet at http://dms.dot.gov. You
may review the public docket
containing comments to these proposed
regulations in person in the Dockets
Office between 9:00 a.m. and 5:00 p.m.,
Monday through Friday, except Federal
holidays. The Dockets Office is on the
plaza level of the NASSIF Building at
the Department of Transportation at the
above address.

FOR FURTHER INFORMATION CONTACT:
James Skalecky, AEE-100, Office of
Environment and Energy (AEE), Federal
Aviation Administration, 800
Independence Avenue, SW.,
Washington, DC 20591; telephone (202)
267-3699; facsimile (202) 267-5594; or
email at james.skalecky@faa.gov.
SUPPLEMENTARY INFORMATION:

Comments Invited

Interested persons are invited to
participate in this rulemaking by
submitting written comments, data,
views, or arguments. Comments on the
possible environmental, economic, and
federalism or energy related impact of
the adoption of this proposal are
welcomed.

Comments should carry the regulatory
docket or notice number and should be
submitted in triplicate to the Rules
Docket address specified above. All
comments received and a report
summarizing any substantive public
contact with FAA personnel on this
rulemaking will be filed in the docket.
The docket is available for public
inspection both before and after the
closing date for receiving comments.

Before taking any final action on this
proposal, the Administrator will
consider the comments made on or
before the closing date for comments,
and the proposal may be changed in
light of the comments received.

The FAA will acknowledge receipt of
comments if commenters include a self-
addressed, stamped postcard with the
comments. The postcards should be
marked “Comments to Docket No. FAA—
2000-7587.” When the comments are
received by the FAA, the postcards will
be dated, time stamped, and returned to
the commenters.

Availability of the NPRM

An electronic copy of this document
may be downloaded using a modem and
suitable communications software from
the FAA regulations section of the
FedWorld electronic bulletin board
service (telephone: (703) 321-3339) or
the Government Printing Office (GPO)’s
electronic bulletin board service
(telephone: (202) 512-1661).

Internet users may reach the FAA’s
web page at http://www.faa.gov/avr/
arm/nprm/nprm.htm or the GPO’s web
page at http://www.access.gpo.gov/nara
for access to recently published
rulemaking documents.

Any person may obtain a copy of this
document by submitting a request to the
Federal Aviation Administration, Office
of Rulemaking, ARM-1, 800
Independence Avenue SW.,
Washington, DC 20591, or by calling
(202) 267-9680. Communications must

identify the notice number or docket
number of this NPRM.

Persons interested in being placed on
the mailing list for future rulemaking
documents should request from the
above office a copy of Advisory Circular
No. 11-2A, Notice of Proposed
Rulemaking Distribution System, which
describes the application procedure.

Background

Current Regulations

Under 49 U.S.C. 44715, the
Administrator of the Federal Aviation
Administration is directed to prescribe
“standards to measure aircraft noise and
sonic boom; . . . and regulations to
control and abate aircraft noise and
sonic boom.” Part 36 of Title 14 of the
Code of Federal Regulations (part 36)
contains the FAA’s noise standards and
regulations that apply to the issuance of
type certificates for all types of aircraft.
Subparts A, B and C and appendices A,
B and C of part 36 contain the
requirements and standards that apply
to subsonic jet airplanes and subsonic
transport category large airplanes.
Appendices A, B and C of part 36
specify the test conditions, procedures,
and noise levels necessary to
demonstrate compliance.

Government and Industry Cooperation

In June 1990 at a meeting of the Joint
Aviation Authorities (JAA) Council,
which consists of JAA members from
European countries and the FAA, the
FAA Administrator committed the FAA
to support the harmonization of the U.S.
regulations with the Joint Aviation
Regulations (JAR). The Joint Aviation
Regulations are being developed for use
by the European authorities that are
member countries of the JAA.

In January 1991, the FAA established
the Aviation Rulemaking Advisory
Committee to serve as a forum for the
FAA to obtain input from outside the
government on major regulatory issues
facing the agency. The FAA has tasked
ARAC with noise certification issues.
These issues involve the harmonization
of part 36 with JAR 36, the
harmonization of associated guidance
material including equivalent
procedures, and interpretations of the
regulations. On October 17, 1995, the
ARAC established the FAR/JAR
Harmonization Working Group for
Subsonic Transport Category Large
Airplanes and Subsonic Turbojet
Powered Airplanes (60 FR 53824). The
working group task included reviewing
the applicable provisions of subparts A,
B, and G, and appendices A, B, and C
of part 36, and harmonizing them with
the corresponding applicable provisions
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of JAR 36. The working group was asked
to consider the current international
standards and recommended practices,
as issued under International Civil
Aviation Organization (ICAO), Annex
16, Volume 1, and its associated
Technical Manual, as the basis for
development of these harmonization
proposals. A recommendation for
amending part 36 was forwarded to the
ARAC. After due consideration
including a meeting open to the public
on May 18, 2000, this recommendation
agreed to by ARAC was forwarded, in
the form of a draft NPRM, to the FAA
for consideration.

Synopsis of the Proposal

Part 36 contains noise standards for
aircraft type and airworthiness
certification. Subparts A, B, and C, and
the related appendices A, B, and C, of
part 36 prescribe noise levels and test
procedures for subsonic jet airplanes
and subsonic transport category large
airplanes, including rules governing the
issuance of original, amended, or
supplemental type certificates.

This notice of proposed rulemaking
includes changes to part 36 in three
major categories. First, there are
substantive changes to technical
material, such as proposing a revised
method for demonstrating the lateral
noise certification level for propeller-
driven large airplanes. These changes
are discussed individually in this
preamble. Second, there are many
proposed changes to regulatory text that
would serve to minimize the language
differences between part 36 and JAR 36,
while having no substantive effect on
the regulatory standards of part 36.
These text changes are not specifically
discussed in this preamble Third, there
are numerous proposed changes to the
section designations of current
Appendices A, B, and C of part 36 that
would more closely align part 36 and
JAR 36 formats. Changes in this category
would have no substantive effect on the
regulatory standards of part 36. The
changes in part 36 appendices
designation are shown in a tabular
format that identifies current part 36
appendices sections and the
corresponding section of the proposed
revision. This redesignation table
appears at the end of the section-by-
section discussion.

Section-by-Section Discussion

The following is a section-by-section
discussion of the proposed amendments
that will cover the substantive changes
being proposed for the regulatory
standards of part 36 and its appendices.
Sections that are proposed for
redesignation, but not substantively

changed, will not be discussed, but will
appear only in the redesignation table
that follows the section-by-section
discussion. Throughout the proposed
amendment, the term “‘jet” has been
used when referring to turbojet and
turbofan engines. This would change
the terminology in current part 36,
which uses the term “turbojet” when
referring to both turbojet and turbofan
engines. This change would result in the
same terminology usage by both part 36
and JAR 36, when referring to turbojet
and turbofan engines.

Section 36.1

The FAA is proposing to remove
§36.1(d)(3). This section should have
been removed by Amendment 36—10 (43
FR 28406, June 29, 1978), which
redesignated § 36.1(d)(3) as
§36.1(d)(1)(iii).

In § 36.1(f)(1), the terms “‘takeoff” and
“sideline” are proposed to be replaced
with the terms “flyover” and ‘“lateral”,
respectively. This change would
harmonize the terminology based on the
international standard.

Section 36.2

Section 36.2, “Special retroactive
requirements” would be removed.
Section 36.2 requires that the noise
certification applicant show compliance
to the part 36 amendment that is in
effect on the date of certification. This
requirement was included in part 36
when the FAA did not have the
authority to prevent the issuance of a
type certificate for an aircraft for which
available and reasonable noise
reduction design practices had not been
incorporated. The FAA subsequently
received this authority under the Noise
Control Act of 1972; the retroactive
requirement contained in § 36.2 is no
longer necessary. This change would
harmonize the applicability designation
of part 36 with that contained in § 1.7
of ICAO annex 16, Chapter 1. In
conjunction with the proposed removal
of the special retroactive requirements
of part 36 § 36.2, this notice proposes
changes to §§21.17 and 21.101(a) of part
21 of this chapter to remove references
to part 36 that are contained in these
sections of part 21.

Section 36.6

The FAA proposes to add five
specifications to the incorporated matter
under § 36.6. These specifications are
referred to under proposed section
A36.3, which would update
requirements for measurement and
analysis systems to address the latest
standards and equipment technology.
Updated addresses for the International
Electrotechnical Commission, American

National Standards Institute, and FAA
Regional Headquarters are also included
in proposed § 36.6.

Sections 36.101 and 36.103

Two sections, 36.101, Noise
measurement, and 36.103, Noise
evaluation, would be replaced with a
new § 36.101, Noise measurement and
evaluation. The proposed § 36.101
reflects the proposal to combine the
material contained in current Appendix
A and Appendix B into proposed
Appendix A. This proposed change
would more closely align part 36 and
JAR 36 formats without any substantive
effect. Also for the purpose of aligning
the formats of part 36 and JAR 36, the
FAA proposes to redesignate § 36.201 as
§ 36.103. Current subpart C would be
reserved.

Appendix A—Aircraft Noise
Measurement and Evaluation Under
§36.101

The proposed Appendix A to part 36,
Aircraft Noise Measurement and
Evaluation under § 36.101, would
replace current Appendix A, Aircraft
Noise Measurement under § 36.101, and
Appendix B, Aircraft Noise Evaluation
under § 36.103. The harmonization
objective is to develop seamless part 36
and JAR 36 regulations that reflect ICAO
Annex 16 to the extent possible. The
text of JAR 36, Appendix A, is
essentially a copy of Annex 16,
Appendix 2. The proposed Appendix A
to part 36 was developed with the intent
of maintaining a section format
consistent with JAR 36, Appendix A
and ICAO Annex 16, Appendix 2.

Appendix A36.1

A new section A36.1.2 would be
added to state that the noise
certification instructions and
procedures given are intended to ensure
uniform results and to permit
comparison between tests of various
types of aircraft conducted in various
geographical locations.

Appendix A36.2 Noise Certification
Test and Measurement Conditions

Introduction

Proposed section A36.2 would replace
current section A36.1. This proposed
section describes the conditions under
which noise certification testing would
be conducted and the measurement
procedures that would be required.

Under the proposal, current section
A36.5(e)(4), that addresses the use of
equivalent procedures, would be
deleted. The key requirement of the
section, that equivalent procedures must
be FAA-approved, is already addressed
in the regulatory text of § 36.101.
Additional information on the use of
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equivalent procedures would be
provided in the note contained in
section A36.2.1.1. Therefore, section
A36.5(e)(4) would be deleted since its
content would be addressed in § 36.101.
A note in section A36.2.1.1 would
reference the guidance material on the
use of equivalent procedures contained
in Advisory Circular 36-4C, “Noise
Standards: Aircraft Type and
Airworthiness Certification”. Current
AC36—-4B, “Noise Certification
Handbook”, contains guidance material
on the use of equivalent procedures.
AC36-4B will be revised and
significantly changed in format and
content, and will be designated AC36—
4C, “Noise Standards: Aircraft Type and
Airworthiness Certification.” The FAA
intends to issue the new AC36—4C
concurrently with the final rule that
results from this notice. The AC36—4C is
referred to as “the current Advisory
Circular for this part” throughout the
proposed regulatory text in order to
avoid the need for formal rulemaking
any time the Advisory Circular is
revised. Throughout this preamble,
however, the Advisory Circular is
referred to as Advisory Circular 36—4C.
Most of proposed section A36.2 is
moved from sections A36.1, A36.5 and
A36.9. Under the proposal, the material
in current section A36.1(c)(1) would be
moved to proposed section A36.2.2.2(a)
and revised to remove the word “rain”,
since rain is included in the term
“precipitation.” The material in section
A36.1(c)(2) would be moved to
proposed section A36.2.2.2(b) and the
minimum test temperature limit
decreased from 36 °F (2.2 °C) to 14 °F
(=10 °C). The current 36 °F (2.2 °C)
temperature limit is considered
unnecessarily restrictive, given that no
higher levels of atmospheric absorption,
compared with those existing in the
current test window, could be
encountered by lowering the test day
temperature. Under this revised
minimum test temperature limit, testing
would still be required to be conducted
in conformance with the operational
temperature limit for the noise
measuring equipment being used.
Proposed section A36.2.2.2(c), does
not contain the current section
A36.1(c)(3) provision that permits
expanded atmospheric attenuation rates
when the dew point and dry bulb
temperatures used for obtaining relative
humidity are measured with a device
which is accurate to within +0.5 °C.
This allowance for expanded
atmospheric attenuation rates is already
permitted as an equivalent procedure by
AC36—-4B, and will continue to be
permitted as an equivalent procedure in
the revision to AC36—4B (i.e., AC36—

4C). The result would be no change in
the allowance of expanded atmospheric
attenuation rates. This change is
proposed to meet the harmonization
objective to more closely align part 36
and JAR 36 formats.

The requirement to obtain
meteorological measurements within
25 minutes” of each noise test
measurement as required in current
section A36.9(b)(3) would be changed to
““30 minutes” in proposed section
A36.2.2.2(g). Thirty minutes is the
established international standard in
ICAO Annex 16. The FAA was unable
to find a technical reason why the
meteorological measurement time was
originally set at 25 minutes. Based on
technical and application
considerations, an increment of 5
minutes does not constitute a
substantive difference. No known
technical criteria exist with which to
assess this minimal time increment.
This change is being proposed to
achieve harmonization by adopting a
single international standard.

Current section A36.9(d)(3) would be
revised and moved to section A36.2.2.3.
This amendment would change the
method used to establish layer depth to
a single international standard. Part 36
does not provide specific criteria for
determining layer depth, except to
require that it be no greater than 100 ft.
The proposed criteria for determining
layer depth is the same as that used to
specify the onset of required layering,
i.e. under weather conditions where the
atmospheric attenuation rate changes by
more than +/—1.6 dB/1000 ft (+/—0.5
dB/100m) over the sound propagation
distance. Under this proposal, the
minimum layer depth would be
established as 100 feet (30 meters).
Thus, the layer depth would be 100 feet
(30 meters) in cases where the
atmospheric rate change criteria would
limit the layer depth to less than 100
feet (30 meters).

Section A36.3 Measurement of Aircraft
Noise Received on the Ground

The proposed changes to this section
are intended to update the requirements
for measurement and analysis systems
to address the latest standards and
equipment technology. The changes
were drafted by an international task
group, that has years of knowledge and
experience in the noise certification of
airplanes, and was assembled to update
the ICAO Annex 16 requirements for
measurement and analysis systems. The
proposed changes in section A36.3
incorporates the international task
group’s recommendations, which were
agreed to by Working Group 1 of the
ICAO Committee on Aviation

Environmental Protection (ICAO/CAEP).
Further, the proposed changes are
intended to harmonize with the
international standard, Annex 16. The
primary purpose of this work was to
address considerations related to the use
of digital equipment. Many of these
considerations are addressed in the
International Electro-Technical
Commission (IEC) Standard 61265 and
IEC Standard 61260. Accordingly, much
of the pertinent text from these
standards has been included in the
requirements developed by the
international task group. These [EC
standards also reflect general
improvements to instrumentation
technology that have occurred over the
past decade, although they are not
necessarily related to the advent of
digital technology. In addition to
improvements tied to the IEC standards,
several changes that resulted from the
work of the task group are linked to
general advancements in noise
measurement instrumentation overall.

Proposed section A36.3 includes the
following specific changes to current
section A36.3. Current section A36.3
does not include definitions. Section
A36.3.1, Definitions, would be added to
define the terms used in proposed
section A36.3. Under the proposal,
section A36.3.2, Reference
environmental conditions, would be
added for specifying the performance of
a measurement system.

Section A36.3.3.2 would specify anti-
alias requirements for measurement
systems that include analog to digital
signal conversion.

Proposed section A36.3.4.1 would
add a requirement that windscreen
insertion loss not exceed +1.5 dB. In
addition, proposed section A36.3.9.10
would specify allowable changes in
windscreen insertion loss.

Proposed sections A36.3.5.3 and
A36.3.5.4 would specify microphone
sensitivity requirements only at the
midband frequencies. This is a
simplification of the current part 36
requirement contained in sections
A36.3(c)(2)(ii) and A36.3(c)(2)(iii).
Sections A36.3.5.3 and A36.3.5.4 would
also specify more stringent tolerances
on microphone sensitivity. Typical
microphones that are currently used in
part 36 noise certification testing
comply with this more stringent
microphone sensitivity requirement.

Proposed section A36.3.6.3 would
add a tolerance for frequency response
of the measurement system.

For analog tape, proposed section
A36.3.6.4 would add a +0.5 dB tolerance
for amplitude fluctuations of a recorded
1 kHz signal.
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Proposed section A36.3.6.5 would
add a tolerance for amplitude linearity,
at several specific frequencies, for the
measurement system (exclusive of the
microphone.)

Proposed section A36.3.6.6 would
require that the electronic signal level
corresponding to the calibration sound
pressure level be from 5 dB to 30 dB less
than the upper boundary of the
measurement system level range. A
similar requirement in current part 36,
section A36.(c)(3)(@), is 10 dB.

Proposed section A36.3.6.8 would
add a requirement for an overload
indicator in the recording and
reproducing system.

Proposed section A36.3.6.9 would
allow for measurement system
attenuators to operate in known
intervals of decibel steps, rather than in
equal interval steps, as in current part
36 section A36.3(b)(6).

Proposed section A36.3.7.2(e) would
add a requirement that the analyzer
operate in real time from 50 Hz through
at least 12 kHz.

Proposed section A36.3.7.3 would
specify IEC 61260 class 2 electrical
performance requirements as the
minimum standard for analyzers. This
change updates the specifications for
analyzers used in conjunction with part
36 noise certification. Proposed section
A36.3.7.3 would also require that filter
bandwidth adjustments be determined
in accordance with IEC 61260. The IEC
method requires that the adjustment be
based on more frequencies than are
required under current part 36.

Proposed section A36.3.7.4 would
contain a correction to the slow time-
weighting characteristics in current
section A36.3(d)(5)(ii) and (iii). Section
A36.3.7.6 would specify that the instant
in time at which a slow time weighted
sound pressure level is characterized
should be 0.75 seconds earlier than the
actual readout time. The current
requirement specifies that the instant in
time at which a readout is characterized
must be the midpoint of the averaging
period.

Proposed section A36.3.7.5 would
specify a continuous exponential
averaging process equation through
which simulated slow weighted sound
pressure levels can be obtained. Section
A36.3.7.5 would also specify an
equation that results in an
approximation of continuous
exponential averaging.

Section A36.3.7.7 would require that
the analyzer resolution must be 0.1 dB
or finer. The current requirement, in
section A36.3(d)(7) specifies that the
amplitude resolution of the analyzer
must be at least +0.25 dB.

Proposed section A36.3.9.1 would
require that calibration adjustments be
applied to the measured sound levels
determined from the output of the
analyzer; the current rule permits these
calibrations to be applied within the
analyzer. This change is necessary to
enable the FAA to determine whether
these calibration adjustments have been
applied correctly.

Proposed section A36.3.9.3 would
allow the free-field corrections based on
grazing incidence to be applied when
the sound incidence angle is within #30
degrees of grazing incidence.

Proposed section A36.3.9.4 would
require that at least 30 seconds of pink
noise be recorded for analog tape
recorders; the current section
A36.3(e)(4)(ii) requirement is for at least
15 seconds of pink noise. This change
would result in a more accurate pink
noise correction and would harmonize
with the international standard.

Proposed section A36.3.9.6 would
require that attenuator accuracy be
within 0.1 dB. Section A36.3(b)(6)
currently requires that attenuator
accuracy be within 0.2 dB. The
proposed rule would require that
calibration be checked within six
months of each test series. The current
rule does not specify a time period
within which calibration must be

checked.

Proposed sections A36.3.9.5 and
A36.3.9.7 would change calibration
requirements for the pink noise
generator and sound calibrator to allow
calibration to occur within six months
preceding or succeeding the test instead
of requiring it to be within the
preceding six months as required by
current section A36.3(e)(7).

Proposed section A36.3.9.7 would
add a new calibration requirement that
limits the change in output of the sound
calibrator to not more than 0.2 dB, as
compared to the previous calibration.

Proposed section A36.3.9.8 would
allow for the use of sound calibrators
other than pistonphones, as specified by
current section A36.3(e)(4). Section
A36.3.8.1 would specify the class 1L
requirements of IEC 60942, entitled
“Electroacoustics—Sound calibrators”,
as the minimum standard for the sound
calibrator.

Proposed section A36.3.9.9 would
add a requirement for the recording
medium (e.g., tape reel) to carry at least
a 10-second sound pressure level
calibration at its beginning and end.
This proposed change would more
precisely define the current section
A36.3(e)(4) sound pressure level
calibration requirement.

Section A36.4 Calculations of Effective
Perceived Noise Level From Measured
Data

To further harmonize the formats of
part 36 and JAR 36, Table B—1,
“Perceived Noisiness (NOYs) as a
Function of Sound Pressure Level”,
referenced in current section B36.13(a)
would be moved to AC36—4C. The noy
values contained in Table B—1 can be
calculated from the equations contained
in proposed section A36.4.7.3.

A minor technical change is proposed
for the Perceived Noise Level (PNL)
equation in proposed section
A36.4.2.1(c) (current section B36.3(c)).
The more exact term 10/log 2 is
replacing the rounded-off term (33.22).
The difference between PNL values that
are determined using the current and
proposed equations is not expected to
be significant.

To harmonize the formats of part 36
and JAR 36, Figure B1, ‘“Perceived noise
level as a function of noys”, would be
moved from current section B36.3(c) to
AC36—-4C. The perceived noise level
values contained in Figure B1 can be
calculated from the equations contained
in proposed section A36.4.2.1(c).

Proposed section A36.4.5.2 would
change the value of “d” from 1.0
seconds to 0.5 seconds to reflect current
standard practice. Parallel changes are
proposed for section A36.4.5.4 and
section A36.6. This change is a text
update to reflect the current practice of
using 0.5 second data samples, and
would have no substantive effect.

To harmonize the formats of part 36
and JAR 36, the material in section
B36.5(m) addressing methods for
removing the effects of tones resulting
from ground plane reflections would be
moved to AC36—4C.

The FAA is proposing the deletion of
current section B36.9(e), which specifies
the duration time interval when the
value of PNLT(k) at the 10 dB-down
points is 90 PNdB or less. This
provision was eliminated for
applications made after September 17,
1971 by Amendment 36-5 (41 FR
35053, August 19, 1976). The text
permitting the use of this provision has
erroneously remained in part 36.

In addition, current section B36.9(f)
would also be deleted. The text
contained in current section B36.9(f)
was added to part 36 in Amendment
36-5 to distinguish between the
procedure for determining duration for
applications made before and after
September 17, 1971. This distinction is
no longer necessary if current section
B36.9(e) is deleted as proposed.

Section A36.5 Data Reporting.
Proposed section A36.5.2 would require
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that the data specified under section
A36.5.2 be reported to the FAA in the
applicant’s noise certification
compliance report. While current part
36 does not specifically identify a
requirement for the applicant to submit
a noise certification compliance report,
these reports represent the standard
practice that is used by applicants for
submitting this information to the FAA.
Proposed section A36.5.2.5 would also
identify the specific airplane
configuration items and engine
operating parameters that must be
reported. Each of these configuration
items and parameters can affect the
airplane noise signature. The reporting
requirement for these items and
parameters already exist under current
section A36.5 which specifies that the
aircraft configuration and engine
performance parameters relative to
noise generation be reported. Further,
these configuration items and
parameters are also included in the
international standard. Their addition to
part 36 would promote harmonization.

Proposed section A36.5.2.5(c) would
require that the test airplane’s center of
gravity be reported to the FAA. Airplane
center of gravity is an example of an
identifying characteristic of the airplane
test configuration and an item that
could influence measured noise levels.
Proposed section A36.5.2.5(d) would
require that airbrake and propeller pitch
angle also be reported. Proposed
sections A36.5.2.5(e), (), and (j) would,
respectively, require reporting of
whether the auxiliary power unit (APU)
is operating, the status of pneumatic
engine bleeds and engine power take-
offs, and non-standard airplane test
configurations.

Proposed section A36.5.2.5(h)(2)
would require reporting of engine
performance parameters specifically
related to propeller-driven large
airplanes.

Current section A36.5(d)(3) does not
permit an effective perceived noise level
(EPNL) to be computed or reported from
data that more than four one-third
octave bands in any spectrum within
the 10 dB-down points have been
excluded from the EPNL computation.
This section would be removed since
correction (adjustment) methods for
removing the effects of ambient noise
from airplane noise data must be used
in lieu of excluding one-third octave
bands. Proposed section A36.3.9.12
specifies the ambient noise level
limitations that would require
corrections (adjustments) to be made,
and also references AC36—4C, which
contains an acceptable procedure for
removing the affects of ambient noise.

Section A36.6 Nomenclature: Symbols
and Units

Under the proposal, current section
A36.7, Symbols and units, would be
replaced by revised section A36.6,
Nomenclature: Symbols and units. The
proposed section would incorporate
Annex 16 symbols and units, while
retaining the English units. This change
is proposed to more closely align part 36
with JAR 36. No substantive technical
changes to the regulatory standards of
part 36 are anticipated to result from
incorporation of the Annex 16 symbols
and units.

Section A36.7 Sound Attenuation in
Air

Currently, atmospheric attenuation
rates of sound with distance must be
determined in accordance with Society
of Automotive Engineers, Inc. (SAE),
Aerospace Recommended Practice
(ARP) 866A, (SAE ARP 866A) as
specified in current section A36.9(c).
Under the proposal, section A36.7.2
would contain the actual formulation
(equations) from SAE ARP 866A. These
equations are provided in both the
International System of Units and the
English System of Units. Whereas
equations are continuous and provide
consistent values, tables and graphs can
provide minor differences. This
proposed change would further
harmonize part 36 and JAR 36 and is not
expected to result in any substantive
difference in attenuation rates.

Section A36.9 Adjustment of Airplane
Flight Test Results

The current distinction between
allowable/required positive and
negative correction procedures
contained in current sections
A36.11(a)(1) and (2) are not included in
proposed section A36.9.1. The
distinction is no longer relevant, given
the evolution of data correction
procedures since part 36 was originally
promulgated in 1969 and the need for
noise certification levels to reflect
airplane noise characteristics as
accurately as possible. Prior to any noise
certification compliance test, a noise
certification applicant is required to
identify and gain FAA approval of any
planned or anticipated data correction
that is not a mandatory correction
procedure under part 36.

Under the proposal, current section
A36.1(b)(3), which requires that the
corrections prescribed in current section
A36.5(d) be made when the height of
the ground at a noise measuring station
differs from that of the nearest point on
the runway by more than 20 feet, would
be deleted because it is obsolete. A 20-

foot height allowance/tolerance could
change the final EPNL value by several
tenths of a dB under some
circumstances. Under current practices,
corrections (adjustments) are made over
the sound propagation path from the
microphone to airplane height as part of
normal data corrections (adjustments).
These corrections (adjustments) are
specified in current section A36.11 and
proposed section A36.9.

Proposed section A36.9.1.1(d) would
require that the effect that airspeed has
on source noise be considered with
regard to the difference between test day
airplane speed and the airplane
reference flight profile speed. Thus, the
proposed section would specify that,
“in addition to the effect on duration,
the effects of airspeed on component
noise sources must be accounted for as
follows: For conventional airplane
configurations, when differences
between test and reference airspeeds
exceed 15 knots (28 km/h) true airspeed,
test data and/or analysis approved by
the FAA must be used to quantify the
effects of the airspeed adjustment on
resulting certification noise levels.”

The symbols and figures used to
describe the takeoff and approach
profiles in current sections A36.11(b)
and (c), would be replaced by the JAR
36 symbols and figures that have been
incorporated into proposed section
A36.9.2. There would be no substantive
changes to the takeoff and approach
profile technical requirements as a
result of these changes.

Proposed section A36.9.3.2.1 provides
equations that would enable data
adjustments to be made using either the
English System of Units or International
System of Units.

The material in current section
B36.11(c) would be moved to section
A36.9.3.2.2 and revised to provide that
the adjustment for multiple peak values
of tone-corrected perceived noise level
(PNLT) is based upon the difference in
corrected PNLT values, rather than
upon EPNL as in the current part 36.
This change would more clearly define
the intent of the multiple peak
correction.

Under proposed section A36.9.3.3.2, a
correction term to account for the
difference between test and reference
airplane airspeeds would be added to
the duration correction (A2) contained
in current section A36.11(e). The speed
correction term would be defined as 10
log (V/Vy), where V is the airplane test
speed and V, is the airplane reference
speed. This proposed change specifies
the speed correction that is a
requirement of current section
A36.11(f)(1).
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Appendix B—Noise Levels for Transport
Category and Jet Airplanes Under
§36.103

Proposed appendix B would include
the material from current appendix C.
The objective is to harmonize proposed
appendix B, and JAR 36, Section 1,
Subpart B. The proposed appendix B is
essentially the same as JAR 36, section
1, subpart B.

Section B36.3 Reference Noise
Measurement Points.

Under the proposal, the material in
current section C36.3 would be moved
to section B36.3 and revised as follows.
The term ‘“‘takeoff” in current section
C36.3(a) would be replaced with the
term ““flyover” in proposed section
B36.3(b).) The term “‘sideline” in
current section C36.3(c) would be
replaced with “lateral” in proposed
section B36.3(a). These terminology
changes would harmonize the part 36
terminology with that used in JAR 36
and Annex 16.

Proposed section B36.3(a)(2) includes
a simplified test procedure that may be
used in determining the sideline
(lateral) noise level for propeller-driven
large airplanes in demonstrating the
sideline (lateral) noise certification
level. This procedure is also contained
in JAR 36 and ICAO Annex 16. For
propeller-driven airplanes, it can be
difficult to establish the maximum
lateral noise level specified under
current section C36.3C, because this
noise level may occur at a very low
height. There is usually a significant
difference in noise levels between the
port and starboard sides of a propeller-
driven large airplane. By measuring full-
power noise at a predetermined point
(650meters) below the takeoff flight
path, many of the difficulties which
arise because of the directional nature of
the noise from propeller-driven
airplanes when measured at the
conventional lateral site will be
eliminated. Ground effects that distort
measurements will also be reduced.
Under the current requirement, it is
difficult to judge the airplane altitude at
which the peak noise level occurs, and
in the past this has required applicants
to conduct as many as 30 flight tests to
satisfy certification authorities, an
expensive process. Moreover, the
current method for testing propeller-
driven airplanes has generally resulted
in low confidence in accuracy and
repeatability of measurements. The
simplified test procedure is proposed to
be available as an alternative to the
current section C36.3(c) method for tests
conducted before March 20, 2002, after
which it would become the sole method

for demonstrating sideline (lateral) noise
level compliance.

Current section C36.3(b) would be
moved to section B36.3(c) and text
would be added to define the approach
measurement point relative to the
runway threshold. This change would
more clearly describe the geometric
relationship between the test airplane
and the ground, and would further
harmonize part 36 and JAR 36.

Section B36.4 Test Noise Measurement
Points

As proposed, most of the
requirements of current section
A36.1(b)(7) would be moved to
proposed section B36.4(b). Current
section A36.1(b)(7), allows (when
approved) for the sideline (lateral) noise
certification level demonstration for jet
airplanes to be based on the assumption
that the peak sideline (lateral ) noise
level occurs at an airplane altitude of
1,000 feet (1,440 feet for Stage 1 or Stage
2 four-engine airplanes). Under the
proposed rulemaking, this procedure
would be moved to the guidance
material in AC 36—4C as an equivalent
procedure for demonstrating the
sideline (lateral) noise certification
level. This change would further
harmonize part 36 and JAR 36 and
would have no substantive effect.

Proposed section B36.4(b) would
require that, in demonstrating the
sideline (lateral) noise certification level
for propeller-driven airplanes, noise
measurements be made at symmetrically
located noise measurements points on
either side of the runway for each and
every noise measurement point along
the main sideline (lateral) noise
measurement line. This change is
proposed because of the asymmetric
nature of propeller noise. Because of the
possibility of lateral noise asymmetry,
part 36 has required simultaneous
measurements at one test measurement
point opposite the main lateral
measurement line. In the case of
propeller-driven airplanes, whose noise
field is known to be asymmetrical,
having only one measuring point
opposite the main lateral measurement
line is not adequate to define the peak
lateral noise on the other side of the
runway from the main lateral line. This
change would further harmonize part 36
and JAR 36.

Section B36.5 Maximum Noise Levels

The material in current section C36.5
would be moved to proposed section
B36.5 and revised to include minor
format and language changes to
harmonize with JAR 36. Amendment
36-15 (53 FR 16360, May 6, 1988)
removed section C36.5(c); the reference

to section C36.5(c) in current section
C36.5(a) should have been removed
under that amendment but it was not.
The reference to section C36.5(c) is not
included in this proposal.

In order to further harmonize part 36
and JAR 36, the term “sideline” has
been changed to “lateral” in each place
that it appears throughout section B36.5.
This is a change in terminology that
does not affect the noise measurement/
analysis procedures or noise limits.
Similarly, the term ‘‘takeoff”” has been
changed to “flyover.” No change in test
procedures should be inferred from this
change.

Section B36.6 Trade-Offs

The material in current section
C36.5(b) would be moved to proposed
section B36.6 and the reference to
section 36.7(d)(3)(i)(B), in current
section C36.5(b), would be changed to
section 36.7(d)(1)(ii). This section
reference should have been changed by
Amendment 36-15 (53 FR 16360, May
6, 1988). This error is corrected by this
proposed revision.

Section B36.7 Noise Certification
Reference Procedures

The material addressing takeoff and
approach reference and test limitations
in current sections C36.7 and C36.9
would be moved to section B36.7,
addressing takeoff and approach
reference procedures, and section B36.8,
addressing takeoff and approach test
procedures. This material would also be
revised as discussed in the following
paragraphs.

Proposed section B36.7(b)(1) requires
the use of ““‘average engine” performance
in defining the takeoff thrust for the
reference takeoff procedures. This
revision of current section C36.7(b)(2)
would further harmonize the takeoff
reference procedure, and would serve to
eliminate confusion in compliance with
the requirement. This change would
also further standardize part 36 and JAR
36 regulations.

Proposed section B36.7(b)(1) would
also specify “Takeoff thrust/power” as
the maximum available for normal
operations as scheduled in the
performance section of the airplane
flight manual for the reference
atmospheric conditions given in
proposed section B36.7(a)(5).

Currently section C36.7(b)(2) specifies
different minimum cutback altitudes for
jet powered and non-jet powered
airplanes. Proposed section
B36.7((b)(1)(ii) would contain the same
minimum cutback altitude for all
airplanes, the same altitude specified in
current section C36.7(b)(2) for jet
airplanes. Since the selection of the
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minimum cutback altitude is
determined by the minimum safe
altitude for cutback initiation, there is
no reason to distinguish between
propeller-driven and jet airplanes. It is
the FAA’s understanding that this
change would not have a substantive
effect in practice, since cutback
initiation heights greater than 1,500 feet
are generally chosen for propeller-
driven airplanes. Thus, the cutback
initiation heights generally chosen are
greater than both the current and
proposed part 36 minimum cutback
height requirements.

Under the proposal, the requirements
of section A36.1(b)(2) is moved to
section B36.7(b)(3) and revised to
require that, for tests conducted after
March 19, 2002, the lateral (sideline)
noise level be demonstrated using full
takeoff power throughout the takeoff
flight path. Before that date, the lateral
noise level may be demonstrated using
the current section A36.1(b)(2)
procedure, under which both the takeoff
(flyover) and sideline (lateral) noise
certification levels are determined using
a single reference flight path that may
include a thrust cutback. This change is
proposed to reflect the intent of the
international standard that the lateral
measurement be based on the full-power
condition. Since the revised lateral
procedure might result in increased
stringency, the use of this procedure
would be optional for tests conducted
before March 20, 2002. This change
would mainly effect three and four
engine airplanes.

The takeoff reference speed
requirement specified in current section
C36.7(e)(2) would be revised to be
consistent with the takeoff reference
speed contained in JAR 36 and Annex
16. The all-engine operating climb
speed range (V2+10 to V2+20 kts)
specified in proposed section
B36.7(b)(4) represents the typical range
of takeoff initial climb speeds seen in
normal operation for most airplanes. For
some airplanes, this proposed change to
part 36 could result in an increase of up
to 10 knots in the noise certification
reference takeoff speed relative to the
current part 36 reference takeoff speed
requirements. For the affected airplanes,
the increased takeoff speed could result
in some noise level reduction at the
sideline (lateral) noise measurement
point with a resulting increase in noise
level at the takeoff (flyover) noise
measurement point. The FAA has found
the change in takeoff reference speed to
be acceptable because of this tradeoff of
sideline (lateral) and takeoff (flyover)
noise levels, although it might not be a
one-to-one tradeoff.

Proposed section B36.7(b)(5) adds the
meaning of configuration. This is not a
change in requirement. Proposed
section B36.7(b)(5) is intended to clarify
the meaning and includes specific
configuration elements, based on
certification experience, that can have
an effect on noise source.

Proposed section B36.7(b)(7) defines
“average engine’’ as the average of all
the certification compliant engines used
during the airplane flight tests up to and
during certification when operating
within the limitations and according to
the procedures given in the Flight
Manual.

Under the proposal, current section
C36.9(e)(1), reference approach speed,
would be revised to incorporate the use
of 1-g stall-based approach speeds by
basing the approach noise certification
reference speed on the reference landing
speed (Vrer) that is used for the
airworthiness certification. This
proposal was included in Notice 95-17,
published on January 18, 1996 (61 FR
1260), in which the FAA proposed to
redefine the reference stall speeds for
transport category airplanes as the 1-g
stall speed instead of the minimum
speed obtained in the stalling maneuver.
Under Notice 95-17, a definition of
Vrer would be included in 14 CFR part
1. Notice 95—17 has not been issued as
a final rule. If a final rule based on
Notice 95-17 is not issued before this
notice becomes a final rule; the
definition of Vrer (i.e., the speed of the
airplanes, in a specified landing
configuration, at the point where it
descends through the landing screen
height in the determination of the
landing distance for manual landings)
would be added to part 36. The
proposed change to section C36.9(e)(1)
would also be consistent with an
anticipated change to ICAO/Annex 16
that is expected to be recommended by
Working Group 1 of the ICAO
Committee on Aviation Environmental
Protection (CAEP) in conjunction with
the current CAEP work program cycle.
Under this proposed change, existing
section C36.9(e)(1) would be
redesignated as section B36.7(c)(2).

Current section C36.9(d) requires that
all engines must operate at
approximately the same power or thrust
for approach tests conducted to
demonstrate compliance with part 36.
Under the proposal, this specific
requirement would be removed, and
instead, proposed section A36.9.3.4
would require that source noise
adjustments be applied to account for
any difference, between test and
reference conditions, in engine
parameters that affect engine noise (e.g.,
corrected low pressure rotor speed).

This proposed change would meet the
intent of the current part 36 requirement
and would also further harmonize with
JAR 36.

Section B36.8—Test Procedures

The current section A36.1(d)(5) and
A36.1(d)(7), limitations on the
difference between the test weight and
the maximum takeoff/approach weight
for which noise certification is
requested, would be replaced by the
limitation in proposed section B36.8(d).
The current section A36.1(d)(5) and
A36.1(d)(7) limitations help insure the
integrity of the final certification results
by indirectly limiting the magnitude of
the EPNL adjustments that may be
applied to the test data in normalizing
to the noise certification reference
conditions. Proposed section B36.8(d)
would directly limit the magnitude of
the correction by specifying a limitation
on the EPNL adjustment that can be
made when correcting between test
weight and maximum certification
weight.

Under the proposal, current section
A36.5(d)(5) would be revised and
moved to section B36.8(f). The amounts
of adjustment permitted when
equivalent test procedures are different
from the reference procedures remain
unchanged, except that the amended
requirements do not specify that
tradeoffs are permitted when comparing
adjusted levels against the appendix C
noise levels, for the purpose of
determining adjustment limits. Several
interpretations of the current section
A36.5(d)(5) requirement are possible as
to whether the proposal represents a
more stringent or less stringent
adjustment limitation as compared with
the current limitation. The FAA believes
that the proposed change to remove the
tradeoff provision from the current
limitation and base the proposed
limitation solely on the difference
between the adjusted noise levels and
the maximum noise levels in proposed
B36.5 meets the intent of the adjustment
limitation, as stated above, and clarifies
ambiguity in its interpretation. The
proposed change would also result in
harmonization of the adjustment
limitation with that in JAR 36 and ICAO
Annex 16.

Proposed section B36.8(g) would
revise the test speed tolerance specified
in current sections C36.7(e)(1) and
C36.9(e)(3). Current section C36.7(e)(1)
specifies that takeoff tests must be
conducted at the test day speeds +3
knots. Current section C36.9(e)(3)
specifies that a tolerance of +3 knots
may be used throughout the approach
noise testing. Proposed section B36.8(g)
would specify that during takeoff,
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lateral, and approach tests, the airplane
variation in instantaneous indicated
airspeed must be maintained within +/
—3% of the average airspeed between
the 10dB-down points. Under the
proposal, the instantaneous indicated
airspeed is determined by the pilot’s
airspeed indicator. However, if the
instantaneous indicated airspeed
exceeds +/—3 kt (+/—5.5 km/h) of the
average airspeed over the 10dB-down
points, and is determined by the FAA
representative on the flight deck to be
due to atmospheric turbulence, then the
flight so affected must be rejected for
noise certification purposes.

Appendix G Noise Requirements for
Propeller-Driven Small Airplanes and
Commuter Category Airplanes Under
Subpart F

Current Section G36.105(f)

The proposal would change the
designation of the reference to current
part 36 section A36.3(e) to A36.3.8 and

A36.3.9 to maintain the correct cross-
reference.

Appendix H Noise Requirements for
Helicopters Under Subpart H

Current Section H36.111(c)(3)

The proposal would change the
designation of the reference to current
part 36 section A36.3(f)(3) to A36.3.9.11
to maintain the correct cross-reference.

Current section H36.201

The proposal would change the
designation of the reference to current
part 36 section B36.5(a) to A36.4.3.1(a)
to maintain the correct cross-reference.

Redesignation Table for Proposed
Appendices A and B

CROSS REFERENCE TABLE

CROSS REFERENCE TABLE—Continued

CROSS REFERENCE TABLE—Continued

Old Section New Section
A36.1 ............ A36.1, A36.2
A36.1(a) ... . | A36.1.1, A36.2.1.1
A36.1(b) ... .| A36.2.2

A36.1(b)(1)
A36.1(b)(2) ...

.| A36.2.3.2, B36.3
B36.7(b)(1)(ii)

A36.1(b)(3) ... . | Deleted
A36.1(b)(4) ... .| A36.2.2.1
A36.1(b)(5) ... .| A36.2.2.4
A36.1(b)(6) ... .| A36.2.2.1
A36.1(b)(7) A36.9.3.5, A36.9.3.5.1,
B36.4(b)
A36.1(c) A36.2.2.2
A36.1(c)(1) .| A36.2.2.2(a)
A36.1(c)(2) ... . | A36.2.2.2(b)
A36.1(c)(3) A36.2.2.2(c)
AC36-4C
A36.1(c)(4) A36.2.2.2(e)
A36.1(c)(5) ... . | A36.2.2.2(f)
A36.1(d)(1) ... . | B36.8(b), B36.2
A36.1(d)(2) ... . | A36.2.3.1

A36.1(d)(3) ...
A36.1(d)(4) ...

.| A36.2.3.2, A36.2.3.3
B36.7(b), B36.8

A36.1(d)(5) ... B36.8(d)
A36.1(d)(6) .. B36.7(c), B36.8(e)
A36.1(d)(7) ... . | B36.8(d)
A36.1(d)(8) .| A36.233

A36.3 ........ .| A36.3

A36.3(a) .| A36.33
A36.3(b) ... A36.3.3.1
A36.3(c)(2)(i-iv), A36.3(F)(1) ... | A36.3.5

Old Section New Section Old Section New Section
A36.3(C)(2)(V) crvrrererreerrienees A36.3.4 B36.7 ......... ... | A36.4.4
A36.3(c)(3) .. .. | A36.3.6 B36.7(a) ... .| A36.4.4.1,
A36.3(d) ... | A36.3.7 A36.4.4.1 Note 1
A36.3(e)(1— 6) A36. 3(f)(2) .. | A36.3.9 B36.7(b) ... .| A36.4.4.1-Note 2
A36.3()(2—4) .. .. | A36.3.9.11 B36.9 ... A36.4.5.1
A36.3(e)(7) .. .| A36.3.8 B36.9(a) A36.4.5.2
A36.5(a) A36.5.1.1, A36.5.1.2, B36.9(b) A36.4.5.3

A36.5.1.3 B36.9(c) A36.4.5.4
A36.5(b)(1) A36.5.2.1 B36.9(d) A36.4.5.5
A36.5(b)(2) .. .. | A36.5.2.2 B36.9(e) Deleted
A36.5(b)(3) .. .. | A36.5.2.3 B36.9(f) . Deleted
A36.5(b)(4) .. .. | A36.5.2.4 B36.11(a) .. A36.4.6.1
A36.5(b)(5)(i-vi) .. | A36.5.2.5 B36.11(b) .. Deleted
A36.5(b)(vii) .| A36.5.2.5(i) B36.11(c) .. A36.9.3.2.2
A36.5(b)(6) A36.2.3.2, A36.2.3.3 B36.13(a) .| A36.4.7.1, Table A1 moved
A36.5.2.5(i) to AC 36-4C
A36.5(C) A36.5.3 B36.13(a)(1),(2),(3) ... . | A36.4.7.2(a-c)
A36.5(c)(1) .. B36.7(a)(5) B36.13(b) ...... A36.4.7.3
A36.5(c)(2) B36.3(c), B36.13(c) .. A36.4.7.4
B36.7(b)(1)(vi), C36.1 ... B36.1
B36.7(c)(1)(i), C36.3(a) B36.3(b)
B36.7(c)(1)(iv) C36.3(b) B36.3(c)
A36.5(d)(1) A36.5.3.1, A36.9, B36.8(C) €36.3(c) B36.3(a)
A36.5(d)(2) .. .| A36.9.1 C36.5(a) .... B36.5
A36.5(d)(2)(i)-(iv) ... | B36.8(d) C36.5(a)(1) B36.5(a)
A36.5(d)(3) ...... .. | A36.3.9.12 C36.5()(2) ... B36.5(b)
A36.5(d)(4) .. .| A36.3.9.12 €36.5(a)(2)(i) B36.5(b)(1)
A36.5(d)(5) .. ... | B36.8(f) C36.5(a)(2)(ii) B36.5(b)(2)
A36.5(e)(1) .. .. | A36.5.4.1 C36.5(8)(3) ........ B36.5(c)
A36.5(€)(2) .. .. | A36.5.4.2 €36.5(a)(3)(i)(A) B36.5(c)(1)(i)
A36.5(e)(3) .. .| A36.5.4.3 €36.5(a)(3)())(B) ... B36.5(c)(1)(ii)
A36.5(e)(4) .. ... | Deleted C36.5(a)(3)(i)(C) B36.5(c)(1)(iii)
A36.7 ...... ... | A36.6, A36.9.5, A36.9.6 €36.5(a)(3)(ii) ... B36.5(c)(2)
A36.9(a) . .. | A36.9.1.1 €36.5(a)(3)(iii) B36.5(c)(3)
A36.9(b)(1) .. .. | A36.2.2.4 C36.5(b)(1) ... B36.6
A36.9(b)(2) .. ... | A36.2.2.2(b) C36.5(b)(2) ... B36.6
A36.9(b)(3) .. ... | A36.2.2.2(g) C36.5(b)(3) B36.6
A36.9(C) ...... .. | A36.7 C36.7(a) ... B36.7(a)(3)
A36.9(d)(1) .. ... | A36.9.1, A36.9.1.1 C36.7(b) ... B36.7(b)(1)(i)
A36.9(d)(2) .. ... | A36.2.2.2(d) €36.7(b)(1) B36.7(b)(1)(i)
A36.9(d)(3) .. .. | A36.2.2.3 €36.7(b)(1)(i) B36.7(b)(1)(i)
A36.11(@) ... .| A36.9.1 €36.7(b)(1)(ii) B36.7(b)(1)(i)
A36.11(a)(1) Deleted C36.7(b)(2)(i) B36.7(b)(1)(i)
A36.11(a)(2) ... | Deleted €36.7(b)(2)(ii) B36.7(b)(1)(i)
A36.11(a)(3)(i) . .. | A36.9.1, B36.7 €36.7(b)(2)(Gi) ... B36.7(b)(1)(i)
A36.11(a)(3)(ii) .. | A36.9.1.1 €36.7(b)(2)(iv) B36.7(b)(1)(i)
A36.11(a)(3)(i) ... .. | A36.9.1.1 C36.7(C) ... B36.7(b)(1)(ii)
A36.11(a)(3)(iv) ... | A36.9.1.1, A36.9.3.4 €36.7(d) .. B36.7(b)(1)(V)
A36.11(a)(3)(V) ... .. | A36.9.1 C36.7(e)(1) .. | B36.7(b)(1)(iv)
A36.11(b)(L)(i-ii) . ... | A36.9.2.1(c) C36.7(e)(1) Next to last sen- | B36.8(g)
A36.11(b)(2) ... .. | A36.9.3.1, A36.9.4.1 tence.
A36.11(b)(3) ... | A36.9.3.2(a) C36.7(e)(2) B36.7(b)(1)(iv)
A36.11(C) ... ..| A36.9.2.2 C36.7(e)(3) B36.7(a)(5), A36.9.1
A36.11(c)(1) ... | A36.9.3.2(a-c) C36.9(a) ... B36.7(a)(3), B36.7(c)(1)
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