APPENDIX 7.3.2: SUBSTITUTION LIST

1.0 INTRODUCTION

This appendix includes information regarding the aircraft substitutions used for the HKIA Aircraft
Noise Analysis (ANA). The following information is included in this appendix:

e Aircraft type information provided by IATA

e Available INM aircraft

e Official INM substitution list, where applicable

¢ Aircraft not specifically covered by INM or the INM substitution lists

2.0 STANDARD SUBSTITUTION

Forecasts of aircraft operations and types were provided by IATA for the purpose of completing the
ANA for the proposed Third Runway at HKIA. The INM aircraft database contains 164 specific civilian
aircraft, 26 helicopters, and 115 military aircraft, but it does not contain all aircraft currently operating
worldwide. When an aircraft is not contained in the three available aircraft databases, a substitution
must be used. To assist in determining an appropriate aircraft substitution, INM provides an approved
substitution list, containing additional 270 aircraft types.

Aircraft currently not represented in the INM aircraft databases but are forecasted to be operating at
HKIA in the future, were determined by using appropriate aircraft substitutions. Aircraft currently not
included in the INM databases include existing and future aircraft.

The following tables provide the pertinent aircraft from the INM databases for use in the HKIA ANA.
Table 1 contains the aircraft modeled in INM for the HKIA ANA and their appropriate INM aircratft.
Table 2 provides the database of INM aircraft used in the noise modeling for HKIA. Table 3 provides
the aircraft that were not directly represented in INM, but have an official INM substitution.

Table 1 — Modeled Aircraft for HKIA ANA

Aircraft IATA INM Aircraft Aircraft Status Aircraft Type Description
Subtype
319 A319-131 Existing Airbus A319
320 A320-232 Existing Airbus A320-100/200
321 A321-232 Existing Airbus A321-100/200
332 A330-343 Existing Airbus A330-200
333 A330-343 Existing Airbus A330-300
33F A330-343 Existing Airbus A330 Freighter
388 A380-841 Existing Airbus A380-800
734 737400 Existing Boeing 737-400 pax
737 737300 Existing Boeing 737
738 737800 Existing Boeing 737-800 pax
73F 737300 Existing Boeing 737 Freighter
74H 7478 Existing Boeing 747-8l
74N 7478 Existing Boeing 747-8F
74Y 747400 Existing Boeing 747-400 Freighter




Aircraft IATA INM Aircraft Aircraft Status Aircraft Type Description
Subtype
76Y 767300 Existing Boeing 767-300 Freighter
773 777300 Existing Boeing 777-300 pax
77F 7773ER Existing Boeing 777 Freighter
77TW 7773ER Existing Boeing 777-300ER
788 7878R Existing Boeing 787-8
Cs1 A319-131 Existing Bombardier C Series 100
GRJ GV Existing Gulfstream Regional Jet
M1F MD11PW Existing MD-11 Freighter

Source: FAA INM Aircraft Database, 2013; Version 7.0d Service Update 1

Table 2 — INM Aircraft Database for HKIA ANA

Aircraft Aircraft Description Noise Cat. | Noise ID Number of
ID Engines
737300 Boeing 737-300/CFM56-3B-1 3 CFM563 2
737400 Boeing 737-400/CFM56-3C-1 3 CFM563 2
737800 Boeing 737-800/CFM56-7B26 3 CF567B 2
747400 Boeing 747-400/PW4056 3 PW4056 4
7478 Boeing 747-8F/GEnx-2B67 4 GENX67 4
767300 Boeing 767-300/PW4060 3 2CF680 2
777200 Boeing 777-200ER/GE90-90B 3 GE90 2
777300 Boeing 777-300/TRENT892 3 TRENTS8 2
7T773ER Boeing 777-300ER/GE90-115B-EIS 3 GE9015 2
7878R Boeing 787-8/T1000-C/01 Family Plan 4 T1KBFP 2
Cert
A319-131 | A319-131\IAE V2522-A5 3 V2522A 2
A320-232 | A320-232\V2527-A5 3 V2527A 2
A321-232 | A321-232\V2530-A5 3 V2530 2
A330-343 | A330-343\RR TRENT 772B 3 TRENT7 2
A380-841 | A380-841\RR trent970 4 TRENT9 4
CL601 CL601/CF34-3A 3 CF34 2
GV Gulfstream GV/BR 710 3 BR710 2
MD11PW | MD-11/PW 4460 3 PW4460 3
Source: FAA INM Aircraft Database, October 2013.
Table 3 — INM Substitution Aircraft for HKIA ANA
Aircraft ID Aircraft Type Description Aircraft Substitution Percentage
A321 Airbus A-321 A321-232 100.0
7T7T7FRE Boeing 777 Freighter 7773ER 100.0

Source: FAA INM Aircraft Substitution Database, October 2013.




3.0 FUTURE AIRCRAFT INM SUBSTITUTION

There remains a couple of aircraft that were not directly including in the INM aircraft databases, nor in
the INM substitution database. When a future aircraft is an upgrade, or update to an aircraft currently
in the INM databases or INM substitution database, the newest available model is used to represent
these future aircraft. This includes those aircraft found in Table 4.

Two primary aircraft types currently still in the design or certification stage, the Airbus A-350 Series
and the Boeing 777-X Series, are not in the standard INM aircraft databases, nor in the INM
substitution list.

In consultation with the U.S. Federal Aviation Administration (FAA) Office of Environment and Energy
(AEE), potential aircraft substitutions for the A350 series were evaluated. As a technical opinion, the
FAA expressed that the 777-200 (INM aircraft type 777200) is an appropriate aircraft substitution for
all four variants of the A350, which includes: A350-800, A350-900, A350F, and A350-1000. The
response letter from the FAA documenting this substitution is provided in Exhibit 1.

Table 4 — Future Modeled Aircraft for Existing Models for HKIA ANA

Aircraft IATA INM Aircraft | Aircraft Aircraft Type Description
Subtype Status
3N1 A321-232 Future Airbus A321Neo
38N A380-841 Future New Airbus A380 Passenger
3NO A320-232 Future Airbus A320Neo
3N9 A319-131 Future Airbus A319Neo
789 7878R Future Boeing 787-9
™7 737800 Future Boeing 737MAX7
™8 737800 Future Boeing 737MAX8
CCN CL601 Future Challenger Next Generation
CRN CL601 Future Canadair Regional Jet Next Generation
GRN GV Future Gulfstream Regional Jet Next generation

Source: FAA INM Aircraft Database, 2013; Version 7.0d Service Update 1



Exhibit 1 = FAA Recommended A-350 Substitution for HKIA ANA

800 Independence Ave., S.W.

Office of Environment and Energy
U.S. Department Washington, D.C. 20591

of Transportation

Federal Aviation
Administration

23 September 2013

Deborah Murphy Lagos
Senior Airport Noise Specialist
URS Corporation 7650 W. Courtney Campbell

Causeway
Tampa, FL 33607

" Dear Deborah,

The Office of Environment and Energy (AEE) has received your inquiry email dated
September 10, 2013 requesting a technical opinion on the use of non-standard aircraft
substitutions in the aircraft noise assessment for their Environmental Impact
Assessment for the Expansion of the Hong Kong International Airport into a Three-

Runway System.

URS has proposed substitutions for four variations of the Airbus A350 aircraft that
currently do not have standard substitutions in the Integrated Noise Model (INM)
aircraft database. URS’s proposed substitutions for the: A350-800, A350-900, A350F,

A350-1000.

Please understand that because this isn’t a US federally funded project, the FAA cannot
approve the use of these substitutions, but can provide a technical opinion. It is our
technical opinion that the use of the Boeing 777-200 is an appropriate substitution for
the four A350 variants in the INM.

Sincerely,

e 1

Rebecca Cointin
Manager, AEE/Noise Division

IATA is also expecting Boeing to have a new aircraft series operating at HKIA before the forecast
period for the ANA is complete, and is therefore included in the noise modeling of future years.

The IATA forecast indicates that the new variants of the B777 will be operating at the HKIA. This
includes the 777-8X, 777-9X, and the 777-X freighter. After careful review of available information
regarding the new 777X variants, it was determined that the Boeing 777-300ER would be the most
appropriate aircraft substitution for all three variants of the 777X.



Table 5 — Future Modeled Aircraft for New or Proposed Aircraft for HKIA ANA

Aircraft IATA INM Aircraft Aircraft Aircraft Type Description
Subtype Status

351 777200 Future Airbus A350-1000
358 777200 Future Airbus A350-800

359 777200 Future Airbus A350-900

35F 777200 Future Airbus A350 Freighter
7X8 7773ER Future Boeing 777-8X

7X9 7773ER Future Boeing 777-9X

7XF 7773ER Future Boeing 777X Freighter

4.0 SUBSTITUTION LISTS

Substitution lists for 2021, 2030 and 2032 are presented in the following and adopted in noise
assessments, which have been confirmed with the Civil Aviation Department.



Substitution List for 2021



Substitution List of 2021

AircraftlATASubtype [INM_Aircraft |Aircraft_Status |AircraftTypeDescription
ABF A300-622R  |Existing All Airbus A300 Freighter
319 A319-131 Existing Airbus A319

320 A320-232 Existing Airbus A320-100/200
321 A321-232 Existing Airbus A321-100/200
330 A330-343 EXxisting All Airbus A330

332 A330-343 Existing Airbus A330-200

333 A330-343 Existing Airbus A330-300

33F A330-343 Existing Airbus A330 Freighter
342 A340-211 Existing Airbus A340-200

343 A340-211 Existing Airbus A340-300

346 A340-211 Existing Airbus A340-600

388 A380-841 Existing Airbus A380-800

737 737300 Existing Boeing 737

738 737800 Existing Boeing 737-800 pax
739 737800 Existing Boeing 737-900 pax
73F 737300 Existing Boeing 737 Freighter
73G 737700 Existing Boeing 737-700

744 747400 Existing Boeing 747-400 pax
74Y 747400 Existing Boeing 747-400 Freighter
752 757RR Existing Boeing 757-200 pax
763 767300 Existing Boeing 767-300 pax
76Y 767300 Existing Boeing 767-300 Freighter
772 777200 Existing Boeing 777-200 pax
773 777300 Existing Boeing 777-300 pax
17F 7773ER Existing Boeing 777 Freighter
77L 7773ER Existing Boeing 777-200LR
77TW 7773ER Existing Boeing 777-300ER

CCJ CL601 Existing Canadair Challenger
CCJ CL601 Existing Canadair Challenger
CR2 CL601 Existing Canadair CRJ200

E90 EMB190 Existing Embraer 190

GRJ GV Existing Gulfstream Regional Jet
M1F MD11PW Existing MD-11 Freighter

351 777200 Future Airbus A350-1000

359 777200 Future Airbus A350-900

3NO A320-232 Future Airbus A320Neo

74H 7478 Existing Boeing 747-8I

74N 7478 Existing Boeing 747-8F

788 7878R Existing Boeing 787-8

789 7878R Future Boeing 787-9

7X9 7773ER Future Boeing 777-9X




Substitution List for 2030



Substitution List of 2030

AircraftlATASubtype [INM_Aircraft |Aircraft_Status |AircraftTypeDescription
319 A319-131 Existing Airbus A319

320 A320-232 Existing Airbus A320-100/200

321 A321-232 Existing Airbus A321-100/200

332 A330-343 Existing Airbus A330-200

333 A330-343 Existing Airbus A330-300

33F A330-343 Existing Airbus A330 Freighter
388 A380-841 Existing Airbus A380-800

734 737400 Existing Boeing 737-400 pax

737 737300 Existing Boeing 737

738 737800 Existing Boeing 737-800 pax

73F 737300 Existing Boeing 737 Freighter
74Y 747400 EXisting Boeing 747-400 Freighter
76Y 767300 Existing Boeing 767-300 Freighter
772 777200 Existing Boeing 777-200 pax

773 777300 Existing Boeing 777-300 pax

77F 7773ER Existing Boeing 777 Freighter
77TW 7773ER Existing Boeing 777-300ER

Cs1 A319-131 Existing Bombardier C Series 100
GRJ GV Existing Gulfstream Regional Jet
M1F MD11PW Existing MD-11 Freighter

351 777200 Future Airbus A350-1000

358 777200 Future Airbus A350-800

359 777200 Future Airbus A350-900

35F 777200 Future Airbus A350 Freighter
38N A380-841 Future New Airbus A380 Passenger
3NO A320-232 Future Airbus A320Neo

3N1 A321-232 Future Airbus A321Neo

3N9 A319-131 Future Airbus A319Neo

74H 7478 Existing Boeing 747-8I

74N 7478 Existing Boeing 747-8F

788 7878R Existing Boeing 787-8

789 7878R Future Boeing 787-9

M7 737800 Future Boeing 737MAX7

7M8 737800 Future Boeing 737MAX8

7X8 7773ER Future Boeing 777-8X

7X9 7773ER Future Boeing 777-9X

TXF 7773ER Future Boeing 777X Freighter
CCN CL601 Future Challenger Next Generation
CRN CL601 Future Canadair Regional Jet Next Generation
GRN GV Future Gulfstream Regional Jet Next generation




Substitution List for 2032



Substitution List of 2032

AircraftlATASubtype [INM_Aircraft |Aircraft_Status |AircraftTypeDescription
319 A319-131 Existing Airbus A319

320 A320-232 Existing Airbus A320-100/200

321 A321-232 Existing Airbus A321-100/200

330 A330-343 Existing All Airbus A330

332 A330-343 Existing Airbus A330-200

333 A330-343 Existing Airbus A330-300

33F A330-343 Existing Airbus A330 Freighter

346 A340-211 Existing Airbus A340-600

388 A380-841 Existing Airbus A380-800

734 737400 Existing Boeing 737-400 pax

737 737300 Existing Boeing 737

738 737800 EXisting Boeing 737-800 pax

73F 737300 Existing Boeing 737 Freighter

74Y 747400 Existing Boeing 747-400 Freighter
77F 7773ER Existing Boeing 777 Freighter

77TW 7773ER Existing Boeing 777-300ER

Cs1 A319-131 Existing Bombardier C Series 100
351 777200 Future Airbus A350-1000

358 777200 Future Airbus A350-800

359 777200 Future Airbus A350-900

35F 777200 Future Airbus A350 Freighter

38N A380-841 Future New Airbus A380 Passenger
3NO A320-232 Future Airbus A320Neo

3N1 A321-232 Future Airbus A321Neo

3N9 A319-131 Future Airbus A319Neo

74H 7478 Existing Boeing 747-8I

74N 7478 Existing Boeing 747-8F

788 7878R Existing Boeing 787-8

789 7878R Future Boeing 787-9

TM7 737800 Future Boeing 737MAX7

7M8 737800 Future Boeing 737MAX8

7X8 7773ER Future Boeing 777-8X

7X9 7773ER Future Boeing 777-9X

7XF 7773ER Future Boeing 777X Freighter
CCN CL601 Future Challenger Next Generation
CRN CL601 Future Canadair Regional Jet Next Generation
GRN GV Future Gulfstream Regional Jet Next generation




