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Appendix Integrated Noise Model Substitutions
Summary

The FAA’s Integrated Noise Model (INM), Version 7.0d, was used to generate aircraft noise
exposure contours for this project.! These contours were used to determine potential noise
impacts for each of the development alternatives. The INM is the required computer program
used to identify the location of aircraft noise in an airport’s environs per FAA Order 1050.1E,
which was the Order that was used for rulemaking at the start of this EA. The INM program
contains noise profiles for many, but not all, aircraft operating in the National Airspace System
(NAS). For aircraft that do not have their own noise profile, INM assigns a standard substitute
aircraft. Many newer generation aircraft that are scheduled to be flying in the NAS within the
planning horizon of this document do not have a noise profile or a standard substitution.

In this EA, there is one new generation aircraft that does not have a noise profile or substitution,
the Bombardier CS100. Since INM does not contain noise profiles for the Bombardier CS100, an
FAA-approved substitution aircraft was used to more accurately model noise. In order to use a
non-standard aircraft substitution, the project team must request permission from the FAA’s
Office of Environment and Energy (AEE). For the new Bombardier CS100 regional jet, this project
will use a Boeing 737-700 with a 4-dB reduction to the standard arrival and departure Noise
Power Distance Curve (NPD) noise data. This configuration was approved by AEE.

This appendix contains two documents — the letter submitted to the FAA by the project team
describing the reason for the substitution request and the FAA substitution approval.

1 Note: This Environmental Assessment was initiated previous to the FAA requirement of using the Aviation Environmental
Design Tool (AEDT) for noise and air quality analysis. The use of INM for this EA is approved by FAA.
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October 5, 2016

Sean Doyle

Environmental Protection Specialist AEE-100
Office of Environment and Energy

Federal Aviation Administration

Dear Sean:
Re: INM Substitutions for CS-100 Aircraft for Aspen/Pitkin County Environmental Assessment

We are writing to request substitutions for aircraft contained in the Integrated Noise Model (INM) for the
Aspen/Pitkin County Airport (ASE) Environmental Assessment (EA) noise analysis. Please note that it
has been specifically agreed upon that this EA will utilize the INM and not the AEDT. Our
recommendations for substitution aircraft are included below, along with background and technical
information supporting these recommendations. We are proposing to create a custom aircraft to model
for the CS100 new Regional Jet. It would be based upon the performance and noise data of the 737700
aircraft, the jet that is closest in size and configuration to the CS100, but with adjustments to the noise
curve data.

Problem Statement. The Environmental Assessment is being prepared for a new terminal and a runway
shift for Aspen/Pitkin County Airport. The current runway configuration has a non-standard condition of
320 feet separation between the runway and taxiway, limiting the operations to aircraft with a wing span
of 95 feet or less, operating with a Modification to Standards. With the high airport altitude, challenging
terrain, weather, runway length and wing span limitation, this effectively limits the airport to the CRJ-700
aircraft for commercial jet service, or turboprops. This runway shift will meet Airport Design Group D-lI
Standards and will allow aircraft contained in that group to operate at the Airport in the future. The CRJ-
700 is expected to be phased out of the fleet in the project study period and to be replaced by new
generation regional jets with wing spans greater than 95 feet.

The EA will evaluate the noise effects for two future years, 2028 and 2033. The No-Project case
assumes that commercial service will be provided by the CRJ-700 and turboprops only. For the No
Project case, commercial service will only be possible with turboprop aircraft given that there will not any
planned viable regional jet with a wing span under 95 feet. The With-Project case assumes in the 2028
time frame that passenger service will be accommodated by a mix of CRJ-700 aircraft, small narrow body
jets, turboprops and new generation regional jets. By 2033, the CRJ-700 aircraft are anticipated to be
completely retired from the fleet and that for the With-Project case, commercial service will be provided by
the new generation regional jets, small narrow body jets and turboprops.

The ASE noise analysis is unique in that the project assumes that the current regional jet fleet operating
at the airport today will not be operating at the airport in the future but will be replaced by new generation
regional jets and potential narrow body aircraft, as the current generation regional jets are expected to be
retired. Without the runway shift, it is assumed that only turboprop aircraft will be operating at the airport
under the No Project scenario as the new generation regional jets and narrow body aircraft will exceed
the design criteria for runway/taxiway separation.
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The community is concerned that the noise modeling for the future conditions reflect the most reasonable
representation of future noise levels associated with future generation regional jets, and not reflect noise
levels associated with regional jets that are anticipated to be out of the fleet. The No-Project conditions
assume there will no longer be commercial jet service at the airport, while the With-Project conditions
assume the service will be with new generation aircraft. There is a concern that using noise levels from
current fleet would overstate the noise associated with the With-Project conditions when compared to the
No-Project conditions.

The new generation regional jets being manufactured can be accommodated at ASE with the relocated
runway; the community is concerned that the EA reflect, as accurately as possible, those associated
noise contours. There are no new generation regional jet aircraft in the INM; therefore, we need to
identify aircraft in the INM that can be substituted for the new generation regional jets that will most
accurately reflect future noise levels. A community concern is that using current regional jet noise
equivalent aircraft contained in the noise model for the future project conditions would overstate the noise
effects and would not be a reasonable representation of future noise levels.

Project Background. ASE had 39,193 annual operations in 2015, with 6,859 commercial service
operations with the CRJ-700 and 2,884 commuter prop operations with the Q400, The Q400 stopped
serving the Airport in early 2016. There were also 20,271 corporate jet operations and 9,179 other
propeller aircraft operations.

The airport is located in a valley with challenging terrain conditions that affect the departure, arrival and
missed approach procedures. Aircraft takeoff and land from the same direction operating in contra flow.
In addition to the terrain, the airports high elevation (7,800 feet), runway length (8,000 feet), heat in the
summer and snow in the winter limit the types of aircraft to those that have the performance to operate in
these challenging conditions and operate in a manner that is financially viable for the airline.

Currently, the only regional jet that meets these performance requirements with a 95’ wing span is the
CRJ-700. No commercial jets are able to operate under current conditions. With the runway shift, new
generation regional jets including the CS100, Mitsubishi MRJ and the Embraer EMB190 E2 may
potentially have the performance necessary to operate financially viable service into Aspen. Bombardier,
the manufacture, has stated that the CS100 can operate at ASE, thus it is the aircraft that will be used to
represent new generation regional jets at the airport. The Boeing 737-700 is also assumed to potentially
be able to operate at ASE; however, it is uncertain at this time if it could be done so economically given
the challenges stated above.

Industry Information. Some of the new generation aircraft are still undergoing certification testing; these
aircraft are in the final stages of testing and entering into production have not all released certificated
noise data. Information about the noise profile of these aircraft was gathered from the manufacturers and
users.

The new generation regional jets, Airbus Nero and Boeing 737 MAX are known to be quieter than an
equivalent size current generation aircraft; however, they are not yet in the INM noise model most of the
new aircraft do not have published noise certification data. The new generation aircraft are all based
upon the same new generation engine technology, therefore we are providing noise data for like sized
aircraft that will have similar noise profiles
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Bombardier CS100, C Series aircraft

Information for the CS100 was gathered from Bombardier EASA. The CS100 will be using
PW1500G engines with the highest bypass ratio on the market of 12:1. The C Series noise
footprint is four times smaller than aircraft currently in production using a 500 nautical mile
flight for comparison. The cumulative EPNdB is predicted to be 255, which is a sum of all
the certification measurement points.

http://commercialaircraft.oombardier.com/content/dam/Websites/bca/literature/cseries/Bomba
rdier-Commercial-Aircraft-CSeries-Brochure-en.pdf.pdf

At the Paris Air Show in June 2015, Bombardier announced the C Series aircraft is 20
EPNdB(i) below the Federal Aviation Administration Stage 4 guideline.

EASA (European Aviation Safety Agency) has provided certification noise data for the CS100
aircraft. This data is presented in Appendix A. The results show that the range in the
cumulative EPNdB was measured to be 257.1 to 258.3, depending upon the certification
weight. The average was 257.6.

Proposed CS100 Custom Aircraft. The data provided by EASA stated that the combined noise
certification of all three measurement points is measured to be 257.6 EPNdB, and that the aircraft will be
the quietest in its class. A combined noise certification level for a number of different aircraft types are
presented in Table 1. This includes the CRJ-700, which is the current aircraft, the 737700, which is the
one closest in size and configuration to the 737700 per the FAA substitution guidelines. EASA noise
certification data for these and other aircraft types are presented in Appendix B. Note that this is the
same total certification value as the Bombardier Q400 turboprop (DHC-8-402Q). Note also that the only
existing aircraft presented in Table 2 that is capable of operating at ASE is the CRJ700.

Table 1 presents the EASA certification data for each of the measurement points as well. The data
shows that on average the CS100 is 4.8 dB quieter on sideline noise, 5.7 dB quieter on takeoff and 4.3
dB quieter on approach than the 737700. This is similar to the predicted stated values that these new
generation aircraft are around 4 dBA quieter on takeoff and 2 dBA quieter on approach for an equivalent
size aircraft. The 737700 is a somewhat larger aircraft than the CS100, thus the noise differences are
also somewhat larger.
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Table 1
Noise Certification Data for Comparative Regional and Commercial Jet Aircraft

Manufacturer Model Engine MTOW MLW EPNdB

(Ibs) (Ibs) SL TO AP Total

Bombardier CRJ-701ER CF34-8C5 74,100 67,000 89.5 82.4 92.6 264.5
Bombardier CRJ-200LR CF34-3B1 50,800 46,700 82.4 77.6 92.2 252.2
Embraer ERJ-145LR AE3007-Al1 45,900 41,900 85.0 80.0 92.6 257.5
Embraer ERJ-190-200AR CF34-10E5 111,294 99,751 92.2 85.1 92.7 269.9
Boeing 737-700 CFM56-7B24 146,000 128,650 92.9 83.7 95.8 272.4
Bombardier CS-100 PW1524G 129,400 115,500 88.1 78.0 91.5 257.6
Delta dB 737700 vs CS100 -4.8 5.7 -43  -148

Source: EASA, Average for all measurements of each type/engine.

The consulting team proposes to create a new custom aircraft for the CS100 aircraft that is based upon
the 737700 aircraft assumptions contained in the INM noise model. The custom aircraft would be a
duplicate of the 737700, with adjustments only to the noise curve data. The changes proposed are to
reduce the noise values on approach by 4 dB and on departure by 4 dB. All other database values are
assumed to be the same as the 737700.

The area of greatest concern on noise modeling is the departure ground roll sideline noise, that is
departure noise based. The 737700 aircraft is the closest existing regional jet in terms of size and engine
configuration. Noise wise this results in an aircraft that is similar in noise to the existing CRJ700 that
operates there today. The custom CS100 will have the same performance assumptions as the 737700,
but will be 4 dB quieter on approach and 4 dB quieter on takeoff than the 737700 in the INM noise model.

The custom Aircraft create for the CS100 aircraft was generated using the following assumptions.

1. The 737700 aircraft performance data was used to represent the CS100 aircraft. The tables
copied from the 737700 were duplicated and used for the CS100 include:
a. PROCEDUR departure (ICAO_B All stage lengths flown at ASE)
b. PROCEDUR arrival (STANDARD)
c. THR_JET
d. FLAPS
2. The noise curve data (NPD_CURYV) for the 737700 aircraft (CF567B) was used for the CS100
aircraft with the following adjustments.
a. The arrival noises values were reduced by 4 dB
b. The departure noises values were reduced by 4 dB

These tables described above for the custom CS100 are presented the following pages.
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PROCEDUR
ACFT_ID[oP_TYPE[|PROF_ID1[PROF_ID2[STEP_NUM|STEP_TYPE|FLAP_ID|THR TYPE|PARAM1J|PARAM2[PARAM3
CS100 |A USER 1 1|p T _ZERO 6000 250 3
CcS100 |A USER 1 2|b T5 3000 171 3
CS100 |A USER 1 3D A 15 1500 140 3
CS100 |A USER 1 4D A 40 1000 133 3
CS100 |A USER 1 5|L A 40 304.7 0 0
CS100 |A USER 1 6/B A 40 |V 2741.9 116 40
CS100 |A USER 1 7|B -NONE- |L 0 30 10
cs100 |p USER 1 1T T5 T 0 0 0
cs100 |p USER 1 2lc T5 T 1000 0 0
Ccs100 |p USER 1 3|A TolL T 1888.7| 195.1 0
CS100 |D USER 1 alc T ZERO |C 3000 0 0
cs100 |p USER 1 5|A T ZERO |C 2159.3 250 0
cs100 |p USER 1 6/C T OOH |C 5500 0 0
cs100 |p USER 1 7lc T OOH |C 7500 0 0
cs100 |p USER 1 8lc T ZERO |C 10000 0 0
Ccs100 |p USER 2 1T T5 T 0 0 0
CS100 |D USER 2 2|c T5 T 1000 0 0
cs100 |p USER 2 3la Tol |T 1814.3| 197.7 0
cs100 |p USER 2 4lc T ZERO |C 3000 0
cs100 |p USER 2 5|A T ZERO |C 2058.1 250 0
Ccs100 |p USER 2 6/C T ZERO |C 5500 0 0
CS100 |D USER 2 7/c T ZERO |C 7500 0 0
CS100 |D USER 2 8lc T OOH |C 10000 0 0
cs100 |p USER 3 1T T5 T 0 0 0
cs100 |p USER 3 2lc T5 T 1000 0 0
cs100 |p USER 3 3lA T5 T 1619 175.6 0
Ccs100 |p USER 3 alA TolL T 1840.6| 200.4 0
CS100 |D USER 3 5/C T ZERO |C 3000 0 0
CS100 |D USER 3 6|A T ZERO |C 1958.4 250 0
cs100 |p USER 3 7lc T ZERO |C 5500 0 0
cs100 |p USER 3 8lc T ZERO |C 7500 0 0
cs100 |p USER 3 9lc T ZERO |C 10000 0 0
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THR_JET
ACFT_ID[THR_TYPE|COEFF_E|COEFF_F|COEFF_GA| COEFF_GB |COEFF H

Cs100 B 29618.1| -24.596|-0.273000 |0.00000 -249.1
CS100 |c 22106.7|-23.71468|0.165546  |0.00000650000 [0.000
CS100 |s 29335.5| -28.632|-0.105000 |0.00000 -195.6
CS100 |T 23534.8| -29.3547(0.308407  0.00000 0.000
FLAPS

ACFT_ID OP_TYPE FLAP_ID COEFF_R COEFF_C D COEFF_B
Cs100 A A_15 0.1048 0.4122 0
Cs100 A A_30 0.1194 0.3986 0
Cs100 A A_40 0.1434 0.3907 0
Cs100 D T_OOH 0.063 0 0
Cs100 D T_01 0.062 0.4329 0.0097
CS100 D T_O5A 0.07 0 0
CS100 D T_10 0.0858 0.4112 0.0089
CS100 D T_15 0.0889 0.406 0.0087
CS100 D T_25 0.0932 0.4021 0.0086
CS100 D T 5 0.0749 0.4251 0.0093
CS100 D T_ZERO 0.0552 0 0
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NPD_CURV
NOISE_| [NoISE_TYP [oP_mMoOD | THR SE|L 20]L 40]L 63]L 100 L 200]L 400L 630 L 1000 L 1600 [L 2500
D E E T 0 0 0 0 0 0 0 0 0 0
PW1500G |S A 3000 915 87.3] s42| 809 755| 693 643 59.2 51.9 45.6
PW1500G |M A 3000 89| s19| 771 721 64| b552| 485 416 335 25.3
PW1500G |P A 4000| 102.6] 953] 90| 843] 753] 656 584 50.7 40.6 29.7
PW1500G |P A 5000| 103.4] 959 907 85 76| 66.4] 593 51.7 42.1 31.6
PW1500G |P A 6000 104 966 913] s56] 767] 67.2] 601 52.6 44 33.7
PW1500G [P A 7000| 104.6 97.1 91.9 86.2 77.3 67.8 60.7 53.4 46 36
PW1500G [E A 3000 94.8 90.2 86.7 82.9 76.7 69.1 63.5 57.2 48 36.6
PW1500G M A 7000 91 83.9 79 74 66.1 57.5 51.2 44.7 37.8 30.5
PW1500G M A 5000 90.1 83 78.2 73.2 65.2 56.5 50.1 43.4 35 27.1
PW1500G M A 4000 89.6 82.5 77.7 72.6 64.7 55.9 49.4 42.6 33.8 25.7
PW1500G M A 6000 90.6 83.5 78.7 73.6 65.7 57.1 50.7 44.1 36.4 28.9
PW1500G (S A 4000 92.2 87.9 84.8 81.6 76.2 70.1 65.4 60.3 52.8 46.7
PW1500G (S A 5000 92.7 88.5 85.4 82.1 76.8 70.8 66.1 61.2 54 48.4
PW1500G (S A 6000 93.2 89 85.9 82.7 77.4 715 66.9 62 55.4 50.3
PW1500G (S A 7000 93.7 89.4 86.4 83.1 77.9 72 67.5 62.7 56.8 51.6
PW1500G [E A 7000 97.3 92.7 89.1 85.5 79.7 72.9 67.4 61.8 54.5 45.6
PW1500G [E A 6000 96.8 92.2 88.6 85 79.1 72.1 66.6 60.9 52.5 43.1
PW1500G [E A 5000 96.2 91.6 88.1 84.3 78.3 71.2 65.7 59.8 50.7 40.6
PW1500G |E A 4000 956 91| s7a| s836] 776] 702 647 58.6 49.2 38.4
PW1500G |P A 3000| 101.8] 945 so2| 835] 744 647] 574 49.6 39.9 27.9
PW1500G |E D 13000 99.1| 949| o16] s883] 828 765 718 65.9 59.6 54.8
PW1500G |E D 23500| 107.8] 104] 101.2] 983] 935] 882 839 78.2 725 66.3
PW1500G |E D 16000| 101.4] 97.3] 942 o1 857] 796 75 69.3 63 57.6
PW1500G |E D 10000 96.3] 92| sss| s851] 795 728 68 62 56.2 51.7
PW1500G |E D 10000 1035 996 965] 934 883 825 78 72.3 66.5 60.6
PW1500G |M D 10000] 912 839] 796] 7a8] 67.3 59| 533 46.4 40.2 32.9
PW1500G |M D 13000 941| s87] 827 78] 705] 623 567 49.9 42.9 35.6
PW1500G |M D 16000 965 89.7] 853] 806 733 652 595 52.8 45.4 38.1
PW1500G |M D 23500| 1032 96.9] 925 s7.9] 807] 728 674 60.6 53.7 46.4
PW1500G |S D 23500 104.4] 1005] 98] 953 o1] 859] 824 775 715 65.5
PW1500G |P D 10000 1041 971 924 871 788 696] 631 55.5 49 39.9
PW1500G [P D 13000 107 | 100.1 95.4 90.3 82.2 73.1 66.8 59.4 52.9 44
PW1500G [P D 16000| 109.5| 102.6 98 93 85 76.1 70 62.7 56.2 47.2
PW1500G [P D 19000| 111.7| 104.9| 100.3 95.4 87.6 78.9 72.9 65.7 59.2 50.2
PW1500G [P D 23500 116.2| 109.5 105 100.3 92.9 84.5 78.8 71.4 64.9 56.2
PW1500G (S D 10000 92.3 88.1 85.4 82.3 77.4 71.9 68 63 57.3 47.9
PW1500G (S D 13000 95.2 91.2 88.4 85.4 80.7 75.3 71.4 66.5 60.5 52.1
PW1500G (S D 16000 97.7 93.6 91 88.1 83.4 78.1 74.3 69.5 63.3 56
PW1500G (S D 19000 99.9 95.9 93.3 90.5 85.9 80.7 77 72.2 66.3 59.7
PW1500G M D 19000 98.7 92 87.7 83.1 75.7 67.7 62.1 55.5 48.2 40.9
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Summary. The consulting team proposes to use a custom aircraft to model the noise from the new
CS100 regional jet. It would be based upon the performance and noise data of the 737700 aircraft, the
jet that is closest in size and configuration to the CS100, but with adjustments to the noise curve data.
This noise curve data would be reduced by 4 dB on approach and 4 dB on takeoff.

Thank you for your assistance and consideration. Let me know if you need additional information to
make your determination.

Regards,

2 Qs

Paul Dunholter, P.E.
President
BridgeNet International

Attachment: Appendices
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For models:

TYPE-CERTIFICATE
DATA SHEET FOR NOISE

No. EASA.IM.A.570
for

BD-500-1A10 (CS100)

Type Certificate Holder:
Bombardier Inc.
800 boul. René-Lévesque Ouest
H3B1Y8, Montréal
Québec, Canada

BD-500-1A10 (CS100)

TC.CERT.00080-001 (c) European Aviation Safety Agency, 2014. All rights reserved. ISO9001 Certified.
Proprietary document. Copies are not controlled. Confirm revision status through the EASA-
An Agency of the European Union InternEt/Intra net
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Issue: 1 Date: 16 June 2016
Type Certificate Holder? Bombardier Inc. Aircraft Type Designation® BD-500-1A10

Engine Manufacturer? Pratt & Whitney Canada Corp. Engine Type Designation? PW1524G

Additional modifications essential to meet the requirements or needed to attain the None

certificated noise levels?

Noise Certification Basis ICAO Annex 16, Volume | Edition / Amendment Edition 6 / Amendment 10 Chapter?! 4
EASA Maximum Mass Lateral EPNL Flyover EPNL Approach EPNL
Record No. See
Take-off* Landing? 1 - 1 - 1 i N
Level Limit Level Limit Level Limit ote
(kg) (kg)
A19117 60,781 52,390 88.0 96.0 78.8 90.4 91.5 99.9 -
A19123 59,000 52,390 88.1 95.9 78.1 90.2 91.5 99.8 -
A19124 58,000 52,390 88.1 95.9 77.8 90.1 91.5 99.7 -
A19125 57,000 52,390 88.2 95.8 77.4 90.0 91.5 99.6 -
! See Note 1.
S TC.CERT.00080-001 (c) European Aviation Safety Agency, 2014. All rights reserved. ISO9001 Certified.

: Proprietary document. Copies are not controlled. Confirm revision status through the EASA-Internet/Intranet
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Issue: 1 Date: 16 June 2016

TCDSN EASA.IM.A.570 Notes

1. Incases where it is appropriate to issue a noise certificate, items so marked shall be included on EASA Form
45.

Rl TC.CERT.00080-001 (c) European Aviation Safety Agency, 2014. All rights reserved. ISO9001 Certified.
'-.*.: Proprietary document. Copies are not controlled. Confirm revision status through the EASA-
An Agency of the European Union InternEt/Intra nEt
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Issue: 1

Change Record
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Issue Date Changes
Issue 1 16 June 2016 Initial Issue
-END-
Rl TC.CERT.00080-001 (c) European Aviation Safety Agency, 2014. All rights reserved. ISO9001 Certified.
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Proprietary document. Copies are not controlled. Confirm revision status through the EASA-
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Appendix B

EASA Aircraft Noise Certification Data

Manufacture Model

EMB145

Embraer
Embraer
Embraer
Embraer
Embraer
Embraer
Embraer
Embraer
Embraer
Embraer
Embraer
Embraer
Embraer
Embraer
Embraer
Embraer
Embraer
Embraer
Embraer
Embraer
Embraer
Embraer
Embraer
AVERAGE

EMB195

Embraer
Embraer
Embraer
Embraer
Embraer
Embraer
Embraer
Embraer
Embraer
Embraer
Embraer
Embraer
Embraer
AVERAGE

CRJ700

Bombardier
Bombardier
Bombardier
Bombardier
Bombardier

AVERAGE

CRJ200

Bombardier
Bombardier
Bombardier
Bombardier
Bombardier
Bombardier
Bombardier
Bombardier
Bombardier
Bombardier
Bombardier
Bombardier
Bombardier
Bombardier
Bombardier
Bombardier
Bombardier
Bombardier

EMB 145
EMB 145
EMB 145
EMB 145
EMB 145
EMB 145
EMB 145
EMB 145
EMB 145
EMB 145
EMB 145
EMB 145
EMB 145
EMB 145
EMB 145
EMB 145
EMB 145
EMB 145
EMB 145
EMB 145
EMB 145
EMB 145
EMB 145

(LBS)

ERJ 190-200
ERJ 190-200
ERJ 190-200
ERJ 190-200
ERJ 190-200
ERJ 190-200
ERJ 190-200
ERJ 190-200
ERJ 190-200
ERJ 190-200
ERJ 190-200
ERJ 190-200
ERJ 190-200

(LBS)

CL-600-2C10
CL-600-2C10
CL-600-2C10
CL-600-2C10
CL-600-2C10

(LBS)

CL-600-2B19
CL-600-2B19
CL-600-2B19
CL-600-2B19
CL-600-2B19
CL-600-2B19
CL-600-2B19
CL-600-2B19
CL-600-2B19
CL-600-2B19
CL-600-2B19
CL-600-2B19
CL-600-2B19
CL-600-2B19
CL-600-2B19
CL-600-2B19
CL-600-2B19
CL-600-2B19

MTOW

(KG)

22,000
22,000
22,000
20,990
20,600
19,990
21,990
20,990
20,900
20,600
19,990
19,990
20,990
20,990
20,600
19,990
19,990
21,990
20,990
20,990
20,600
19,990
19,990
20,833

45,928

52,290
50,790
48,790
52,290
50,790
48,790
52,290
50,790
48,790
52,290
50,790
48,790
48,790
50,482

111,294

34,020
34,019
33,995
32,999
32,995

33,606
74,088

22,995
21,995
21,995
24,040
24,040
23,995
23,995
23,587
23,133
23,133
22,995
22,995
21,995
21,995
21,520
24,040
24,040
23,995

MLW
(KG)

19,300
19,300
19,300
18,700
18,700
18,700
19,300
19,300
18,700
18,700
19,300
18,700
19,300
18,700
18,700
19,300
18,700
19,300
19,300
18,700
18,700
19,300
18,700
18,987

41,859

45,800
45,000
45,000
45,800
45,000
45,000
45,800
45,000
45,000
45,800
45,000
45,000
45,000
45,246

99,751

30,391
30,391
30,391
30,391
30,391

30,391
67,001

21,319
21,319
21,205
21,319
21,205
21,319
21,205
21,319
21,319
21,205
21,319
21,205
21,319
21,205
20,280
21,319
21,205
21,319

RR
RR
RR

RR
RR

RR
RR
RR
RR
RR
RR
RR
RR
RR
RR
RR
RR
RR
RR
RR
RR

GE
GE
GE
GE
GE
GE
GE
GE
GE
GE
GE
GE
GE

GE
GE
GE
GE
GE

GE
GE
GE

GE
GE

GE
GE

GE
GE

GE
GE

GE
GE

Engine Model

AE3007 Al
AE3007 Al
AE3007 Al/1
AE3007 A
AE3007 A
AE3007 A
AE3007 Al
AE3007 Al
AE3007 Al
AE3007 Al
AE3007 Al
AE3007 Al
AE3007 Al/1
AE3007 Al/1
AE3007 Al/1
AE3007 Al/1
AE3007 Al/1
AE3007 A1P
AE3007 A1P
AE3007 A1P
AE3007 A1P
AE3007 A1P
AE3007 A1P

CF34-10E5
CF34-10E5
CF34-10E5
CF34-10E5A1
CF34-10E5A1
CF34-10E5A1
CF34-10E5
CF34-10E5
CF34-10E5
CF34-10E5A1
CF34-10E5A1
CF34-10E5A1
CF34-10E5A1

CF34-8C5B1
CF34-8C5B1
CF34-8C5B1
CF34-8C5B1
CF34-8C5B1

CF34-3B1
CF34-3B1
CF34-3B1
CF34-3B1
CF34-3B1
CF34-3B1
CF34-3B1
CF34-3B1
CF34-3B1
CF34-3B1
CF34-3B1
CF34-3B1
CF34-3B1
CF34-3B1
CF34-3B1
CF34-3A1, CF34-3B1
CF34-3A1, CF34-3B1
CF34-3A1, CF34-3B1

Lateral
Level Limit
84.9 94.0
84.9 94.0
84.9 94.0
85.0 94.0
85.1 94.0
85.1 94.0
84.9 94.0
85.0 94.0
85.0 94.0
85.1 94.0
85.1 94.0
85.1 94.0
85.0 94.0
85.0 94.0
85.1 94.0
85.1 94.0
85.1 94.0
84.9 94.0
85.0 94.0
85.0 94.0
85.1 94.0
85.1 94.0
85.1 94.0

85.0

91.7 95.5
91.8 95.4
91.8 95.2
92.9 95.5
93.0 95.4
93.1 95.2
91.3 95.5
91.3 95.4
91.3 95.2
92.4 95.5
92,5 95.4
92.6 95.2
92.6 95.2
92.2

92.2

89.4 94.0
89.4 94.0
89.4 94.0
89.6 94.0
89.6 94.0
89.5

82.5 94.0
82.6 94.0
82.6 94.0
82.4 94.0
82.4 94.0
82.4 94.0
82.4 94.0
82.3 94.0
82.5 94.0
82.5 94.0
82.4 94.0
82.4 94.0
82.5 94.0
82.5 94.0
82.7 94.0
82.2 94.0
82.2 94.0
82.2 94.0

Flyover
Level Limit
81.0 89.0
81.0 89.0
81.0 89.0
80.1 89.0
79.8 89.0
79.2 89.0
81.0 89.0
80.1 89.0
80.1 89.0
79.8 89.0
79.2 89.0
79.2 89.0
80.1 89.0
80.1 89.0
79.8 89.0
79.2 89.0
79.2 89.0
81.0 89.0
80.1 89.0
80.1 89.0
79.8 89.0
79.2 89.0
79.2 89.0

80.0

87.4 89.5
86.5 89.3
85.4 89.1
86.2 89.5
85.4 89.3
84.3 89.1
86.4 89.5
85.4 89.3
84.1 89.1
84.9 89.5
84.1 89.3
83.0 89.1
83.0 89.1
85.1

85.1

82.7 89.0
82.7 89.0
82.7 89.0
82.0 89.0
82.0 89.0
82.4

775 89.0
76.2 89.0
76.2 89.0
78.8 89.0
78.8 89.0
78.7 89.0
78.7 89.0
78.5 89.0
77.7 89.0
77.7 89.0
77.6 89.0
77.6 89.0
76.3 89.0
76.3 89.0
75.7 89.0
78.9 89.0
78.9 89.0
78.8 89.0

Approach
Level Limit
925 98.0
92.5 98.0
925 98.0
92.6 98.0
92.6 98.0
92.6 98.0
92.5 98.0
925 98.0
92.6 98.0
92.6 98.0
925 98.0
92.6 98.0
92.5 98.0
92.6 98.0
92.6 98.0
925 98.0
92.6 98.0
92.5 98.0
925 98.0
92.6 98.0
92.6 98.0
92.5 98.0
92.6 98.0

92.6

92.9 99.3
92.8 99.2
92.8 99.1
92.9 99.3
92.8 99.2
92.8 99.1
92.6 99.3
925 99.2
925 99.1
92.6 99.3
925 99.2
925 99.1
925 99.1
92.7

92.7

92.6 98.0
92.6 98.0
92.6 98.0
92.6 98.0
92.6 98.0
92.6

92.1 98.0
92.1 98.0
92.1 98.0
92.1 98.0
92.1 98.0
92.1 98.0
92.1 98.0
92.1 98.0
92.1 98.0
92.1 98.0
92.1 98.0
92.1 98.0
92.1 98.0
92.1 98.0
92.4 98.0
92.2 98.0
92.2 98.0
92.2 98.0

Total

258.4
258.4
258.4
257.7
257.5
256.9
258.4
257.6
257.7
257.5
256.8
256.9
257.6
257.7
257.5
256.8
256.9
258.4
257.6
257.7
257.5
256.8
256.9
257.5

272.0
271.1
270.0
272.0
271.2
270.2
270.3
269.2
267.9
269.9
269.1
268.1
268.1
269.9
269.9

264.7
264.7
264.7
264.2
264.2

264.5

252.1
250.9
250.9
253.3
253.3
253.2
253.2
252.9
252.3
252.3
252.1
252.1
250.9
250.9
250.8
253.3
253.3
253.2




Appendix B

EASA Aircraft Noise Certification Data

Manufacture Model

Bombardier
Bombardier
Bombardier
Bombardier
Bombardier
Bombardier
Bombardier
Bombardier
Bombardier
AVERAGE

737700
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
Boeing
AVERAGE

CL-600-2B19
CL-600-2B19
CL-600-2B19
CL-600-2B19
CL-600-2B19
CL-600-2B19
CL-600-2B19
CL-600-2B19
CL-600-2B19

(LBS)

737-700
737-700
737-700
737-700
737-700
737-700
737-700
737-700
737-700
737-700
737-700
737-700
737-700
737-700
737-700
737-700
737-700
737-700
737-700
737-700
737-700
737-700
737-700
737-700
737-700
737-700
737-700
737-700
737-700
737-700
737-700
737-700

(LBS)

MTOW

(KG)

23,995
23,587
23,587
23,133
22,995
22,995
21,995
21,995
21,523
23,048

50,811

77,564
73,935
72,121
70,080
62,822
60,327
56,472
56,472
77,564
73,935
72,121
70,080
62,822
60,327
56,472
56,472
77,564
73,935
72,121
70,080
62,822
60,327
56,472
56,472
77,564
73,935
72,121
70,080
62,822
60,327
56,472
56,472

66,224

145,999

MLW
(KG)

21,205
21,319
21,205
21,319
21,319
21,205
21,319
21,205
20,275
21,195

46,728

60,781
60,781
60,781
60,781
58,604
58,059
55,338
51,709
60,781
60,781
60,781
60,781
58,604
58,059
55,338
51,709
60,781
60,781
60,781
60,781
58,604
58,059
55,338
51,709
60,781
60,781
60,781
60,781
58,604
58,059
55,338
51,709

58,354

128,649

GE
GE
GE
GE
GE
GE
GE
GE
GE

CFM
CFM
CFM
CFM
CFM
CFM
CFM
CFM
CFM
CFM
CFM
CFM
CFM
CFM
CFM
CFM
CFM
CFM
CFM
CFM
CFM
CFM
CFM
CFM
CFM
CFM
CFM
CFM
CFM
CFM
CFM
CFM

Engine Model

CF34-3A1, CF34-3B1
CF34-3A1, CF34-3B1
CF34-3A1, CF34-3B1
CF34-3A1, CF34-3B1
CF34-3A1, CF34-3B1
CF34-3A1, CF34-3B1
CF34-3A1, CF34-3B1
CF34-3A1, CF34-3B1
CF34-3A1, CF34-3B1

CFM56-7B24
CFM56-7B24
CFM56-7B24
CFM56-7B24
CFM56-7B24
CFM56-7B24
CFM56-7B24
CFM56-7B24
CFM56-7B24/3
CFM56-7B24/3
CFM56-7B24/3
CFM56-7B24/3
CFM56-7B24/3
CFM56-7B24/3
CFM56-7B24/3
CFM56-7B24/3
CFM56-7B24/3B1
CFM56-7B24/3B1
CFM56-7B24/3B1
CFM56-7B24/3B1
CFM56-7B24/3B1
CFM56-7B24/3B1
CFM56-7B24/3B1
CFM56-7B24/3B1
CFM56-7B24/B1
CFM56-7B24/B1
CFM56-7B24/B1
CFM56-7B24/B1
CFM56-7B24/B1
CFM56-7B24/B1
CFM56-7B24/B1
CFM56-7B24/B1

Lateral
Level Limit
82.4 94.0
82.3 94.0
82.3 94.0
82.3 94.0
82.3 94.0
82.3 94.0
82.4 94.0
82.4 94.0
82.4 94.0
82.4
92.3 97.0
925 96.8
92.6 96.7
92.7 96.6
93.1 96.2
93.3 96.0
93.5 95.8
93.5 95.8
92.3 97.0
925 96.8
92.6 96.7
92.7 96.6
93.1 96.2
93.3 96.0
93.5 95.8
93.5 95.8
92.3 97.0
925 96.8
92.6 96.7
92.7 96.6
93.1 96.2
93.3 96.0
93.5 95.8
93.5 95.8
92.3 97.0
925 96.8
92.6 96.7
92.7 96.6
93.1 96.2
93.3 96.0
93.5 95.8
93.5 95.8
92.9

Flyover
Level Limit
78.0 89.0
78.4 89.0
78.4 89.0
77.8 89.0
77.6 89.0
77.6 89.0
76.3 89.0
76.3 89.0
75.7 89.0
77.6
87.9 91.8
86.6 91.5
86.0 91.3
85.2 91.2
82.5 90.5
81.5 90.3
80.0 89.9
80.0 89.9
87.9 91.8
86.6 91.5
86.0 91.3
85.2 91.2
82.5 90.5
81.5 90.3
80.0 89.9
80.0 89.9
87.9 91.8
86.6 91.5
86.0 91.3
85.2 91.2
82.5 90.5
81.5 90.3
80.0 89.9
80.0 89.9
87.9 91.8
86.6 91.5
86.0 91.3
85.2 91.2
82.5 90.5
81.5 90.3
80.0 89.9
80.0 89.9
83.7

Approach
Level Limit
92.2 98.0
92.2 98.0
92.2 98.0
92.2 98.0
92.2 98.0
92.2 98.0
92.2 98.0
92.2 98.0
92.3 98.0
92.2
96.0] 100.7
96.0/ 100.5
96.0]  100.4
96.0/ 100.3
95.8| 100.0
95.8 99.8
95.5 99.6
95.2 99.6
96.0]  100.7
96.0/ 100.5
96.0] 100.4
96.0/ 100.3
95.8]  100.0
95.8 99.8
95.5 99.6
95.2 99.6
96.0]  100.7
96.0/ 100.5
96.0/ 100.4
96.0/ 100.3
95.8]  100.0
95.8 99.8
95.5 99.6
95.2 99.6
96.0]  100.7
96.0/ 100.5
96.0] 100.4
96.0/ 100.3
95.8]  100.0
95.8 99.8
95.5 99.6
95.2 99.6
95.8

Total

252.6
252.9
252.9
252.3
252.1
252.1
250.9
250.9
250.4

252.2

276.2
2751
274.6
273.9
271.4
270.6
269.0
268.7
276.2
275.1
274.6
273.9
271.4
270.6
269.0
268.7
276.2
275.1
274.6
273.9
271.4
270.6
269.0
268.7
276.2
275.1
274.6
273.9
271.4
270.6
269.0
268.7

272.4




Office of Environment and Energy 800 Independence Ave., S.W.

U.S. Department Washington, D.C. 20591
of Transportation

Federal Aviation
Administration

10/28/2016

Kandice Krull

Environmental Program Manager
FAA Airports Division
Northwest Mountain Region
1601 Lind Avenue SW, Suite 315
Renton, WA 98057

Dear Kandice,

The Office of Environment and Energy (AEE) has received the memo dated October 5t
2016, from BridgeNet International requesting approval for a user defined INM v7.0d
aircraft in support of an Environmental Assessment at Aspen/Pitkin County Airport
(ASE) in Aspen, CO.

The memo requests approval for the use the Boeing 737-700 (737700), with a 4dB
reduction to the standard arrival and departure Noise Power Distance (NPD) noise data
for use in modeling the Bombardier CS100.

AEE approves the use of the 737700 with a 4dB reduction to the arrival and departure
NPD curves to model the Bombardier CS100.

Please understand that this approval is limited to this particular INM v7.0d aircraft
substitution/modification and for the current Environmental Assessment at Aspen/Pitkin
County Airport (ASE) only. Any additional projects or non-standard modeling request
at ASE or any other site will require separate approval. Please also note that INM is no
longer a supported model and any future assessments will require the use of the
Aviation Environmental Design Tool (AEDT).

Sincerely,

Rebecca Cointin
Manager
AEE/Noise Division

cc: Jim Byers ARP
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