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Status of Modeling Tasks

Modeling of commercial, general aviation, and military operations
v' Modeling of Alternatives A-F (base and forecast cases):
v" Contours: Time Audible

<\

v" Contours: Equivalent Sound Level

v" Location points: Time Audible; Equivalent Sound Level; Maximum Sound
Level; Time Above 5 Thresholds (35, 40, 45, 50, and 55 dBA)

v" Modeling of Alternative G (base and forecast cases) for all metrics
v" Modeling analyses of Alternatives A-G
v Tabular comparison of Substantial Restoration of Natural Quiet

v’ Difference contour comparison between Alternative A (Current Conditions)
and other alternatives (B-G)

v Tabular comparison of 127 location points: Time Audible; Equivalent Sound
Level; Maximum Sound Level

v Tabular comparison of 39 location points: Time Above 5 Thresholds (35, 40,
45, 50, and 55 dBA)

= To-Do: Modeling of “Modified Alternative E”
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Operations Summary (Base Year)

# of Commercial Air Tour Operations of Peak Season “Day” for Each
Alternative/Scenario
Aircraft Scenario E (off F (Off
B B ¢ D E Peak) F Peak) G
All Aircraft 18,000 ft MSL and Above "
(for Cumulative Effects Analysis) 978 (common to all alternatives)
All Aircraft below 18,000 feet MSL
and Outside the SFRA 418 (common to all alternatives)
(for Cumulative Effects Analysis)
All Aircraft below 18,000 feet MSL
and Within the SFRA 651 624 493 453 472 482 642 429 616
Total Commercial Air Tour and Air 635 608 477 437 456 466 626 2413 600
Tour Related
Commercial Air Tours 314 287 162 116 138 136 318 149 262

Alternative A Peak Day (August 8, 2005): “Peak Day” represents the day of the highest number of
Commercial Air Tour and Air Tour Related operations within GCNP in 2005 — i.e., 635 operations, which
occurred on August 8, 2005.

Alternatives B, C, D, and F: The number of ops is based on the peak day with expected increases and
decreases in operations for route-use. Route-use was based on operator interviews. Note: For Alternative D,
the daily number of ops may be further modified based on a “noise budget” (not currently defined).

Alternative E: The daily number of ops is capped at 364 operations, excluding Hualapai “Exempt” flights from
GC West.
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Results Summary (Base Year)

% of Park for aircraft audibility 2 25% for Each Alternative/Scenario
(% of Park “Restored”)

E (Off F (Off
Peak) Peak)

Aircraft Scenario

A B Cc D E

All Aircraft 18,000 ft MSL and Above

(for Cumulative Effects Analysis) 94.5(5.5)

All Aircraft below 18,000 feet MSL and
Outside the SFRA 11.9 (88.1)
(for Cumulative Effects Analysis)

All Aircraft below 18,000 feet MSL 45.5 45.7 39.1 21.8 24.8 22.3 48.8 41.2 47.6

and Within the SFRA (54.5) | (54.3) | (60.9) | (78.2) | (75.2) | (77.7) | (51.2) | (58.8) | (52.4)
Total Commercial Air Tour and Air 44.8 45.0 38.3 21.2 24.4 21.9 48.3 40.3 47.0
Tour Related (55.2) | (55.0) | (61.7) | (78.8) | (75.6) | (78.1) | (51.7) | (59.7) | (53.0)

36.1 37.0 29.0 15.0 16.1 18.1 36.7 29.0 35.1

Commercial Air Tours ©639) | 630) | 71.0) | ©50) | 839 | ®19) | 633 | 710) | 64.9)

% of Park for aircraft audibility 2 50% for Each Alternative/Scenario

All Aircraft below 18,000 feet MSL
and Within the SFRA 316

29.3 | 20.2 | 11.8 | 16.2 | 14.0 | 32.3 | 17.8 | 317

= = 0 5 =
All Aircraft below 18,000 feet MSL % of Park for aircraft audibility = 75% for Each Alternative/Scenario

and Within the SFRA 15.4

13.9 | 5.2 | 3.5 | 6.1 | 6.1 | 14.6 | 5.8 | 15.0
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Results Summary (Base Year)
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Operations Summary (10-, 15-Year)

# of Commercial Air Tour Operations of Peak Season “Day” for Each
Alternative/Scenario

Aircraft Scenario E (Off F (Off G
& B ¢ b E |pPeaky| F |Peak)| € |@svm
All Aircraft 18,000 ft MSL and Above 1263 (common to all alternatives for 2015)
(for Cumulative Effects Analysis) 1438 (for Alternative G for 2020)
All Aircraft below 18,000 feet MSL 542 (common to all alternatives for 2015)

and Outside the SFRA
(for Cumulative Effects Analysis)

All Aircraft below 18,000 feet MSL
and Within the SFRA

617 (common to Alternative G for 2020)

741 710 498 515 469 475 639 425 680 698

Total Commercial Air Tourand A | 755 | 691 | 479 | 496 | 450 | 456 | 620 | 406 | 661 | 675
Tour Related

Commercial Air Tours 358 328 165 132 137 130 311 144 290 298
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Results Summary (10-, 15-Year)

% of Park for aircraft audibility = 25% for Each Alternative/Scenario
(% of Park “Restored”)

Aircraft Scenario p
E (Off F (Off
R B ¢ D E |peaky| F |[Peak)| € |¢5vm)
All Aircraft 18,000 ft MSL and Above 96.3 (3.7)

(for Cumulative Effects Analysis)

All Aircraft below 18,000 feet MSL
and Outside the SFRA 28.3(71.7)
(for Cumulative Effects Analysis)

All Aircraft below 18,000 feet MSL | 46.7 46.9 33.6 235 16.5 14.3 33.8 24.6 43.7 36.6

and Within the SFRA (53.3) | (53.1) | (66.4) | (76.5) | (83.5) | (85.7) | (66.2) | (75.4) | (56.3) | (63.4)
Total Commercial Air Tour and Air 45.9 46.2 32.3 22.4 15.8 13.6 33.2 23.7 43.1 35.8
Tour Related (54.1) | (53.8) | (67.7) | (77.6) | (84.2) | (86.4) | (66.8) | (76.3) | (56.9) | (64.2)

37.3 37.8 22.1 16.4 6.5 6.0 23.1 11.2 31.0 22.9

Commercial Air Tours ©2.7) | 622) | (77.9) | 83.6) | (935) | (94.0) | (76.9) | (88.8) | (69.0) | (77.1)

L) i ibilitv = 50%
All Aircraft below 18,000 feet % of Park for aircraft audibility 2 50%

MSL and Within the SFRA 335 | 32.0 | 9.7

9.0 | 17.7 | 13.9

12.9 | 6.5 | 53 | 15.3

% of Park for aircraft audibility 2 75%

All Aircraft below 18,000 feet
MSL and Within the SFRA - | 161 | 16

4.5 | 0.5 | 0.9 | 51 16 | 12,6 | 8.7
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Results Summary (10-, 15-Year)
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Alternative A (Base Year):
All Aircraft below 18,000 feet MSL and Within the SFRA

Grand Canyon National Park
Alternative: A, Scenario: All Aircraft Below 18,000 ft MSL and Within the SFRA, Metric: Time Audible

Grand Canyon National Park
Alternative: A, Scenario: All Aircraft Below 18,000 ft MSL and Within the SFRA, Metric: Leq

®  Location Fom ®  Location Pom <
iDto
Fght Track ] Fght Track :5:e<f5
1 park Boundary | Qo= o Park Boundary | 1o <10
10 | 10 -~
Mies | SFRABounderny | =% | ®& ] Mies | SFRA Boundary | 0o <t

Time Audible (%)

Equivalent Sound Level (dBA)
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Difference Contours from Alternative A (Base Year): Time Audible

Grand Canyon National Park H Grand Canyon National Park H Grand Canyon National Park H
Differerce of percent ime audble between Alernative B and Alermative A Basecase 4 Differerce of percent ime audble between Alernative C and Abemative &' Basecase A Differerce of percent ime audble between Alernative D and Alemative &' Basecase 4
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Difference Contours from Alternative A (Base Year): Time Audible

Grand Canyon National Pa ¥ Grand Canyon National Pa ¥
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Difference Contours from Alternative A (Base Year): Lqq12n

Grand Canyon Nabional Park [l Grand Canyon Nabional Park [l Grand Canyon Nabional Park
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Difference Contours from Alternative A (Base Year): Lqq12n
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Alternative A (10-Yr Forecast):
All Aircraft below 18,000 feet MSL and Within the SFRA

Grand Canyon National Park u Grand Canyon National Park r o
A A (f 3 All Aircraft Below 18,000 ft MSL and Within the SFRA, Metric: Time Audible j" i ive: A (for 3 All Adrcraft Below 18,000 ft MSL and Within the SFRA, Metric: Leq iy A
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Difference Contours from Alternative A (10-Yr Forecast): Time Audible

Grand Canyon National Park
Difierance of percent time audble between Atermative 8 and Atomatrvs A: Forecast 2015 A

Grand Canyon Na
Difierance of percent time audble between Atemative C and Absmative A Forecast 2015 A

Grand Canyon National Park
Difierance of percent time audble between Atemative D and Absmative A Forecast 2015

Alternative B — A

Alternative C - A

Grand Canyon National Park

Difterence of percent time audible between Alrnative £ Peak and Asmative A: Forecast 2015

Grand Canyon National Park

A Difterarce of percent ime audble between Allernative £ Cff Peak and Allemative A; Forecast 201
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Difference Contours from Alternative A (10-Yr Forecast): Time Audible

Grand Canyon National Park Grand Canyon National Park
Diflerarce of pacent time audbie between Alernative F Paak and Absmative A° Forecast 2015 A Diflerarce of pcent time audble between Aternative F OFf Peak and Atsrmative - Forecast 2015 A

e * e *
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Difference Contours from Alternative A (10-Yr Forecast): L eq12n
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Alternative E - A Alternative E (off peak) - A
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Difference Contours from Alternative A (10-Yr Forecast): L eq12n

— R

Alternative F (off peak) - A
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Alternative G - A Alternative G (15-Yr) — A (10-YT)
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Location Points Analysis I

« 76 existing location points

* 51 new location points Marble
» Desert View and Tusayan Canyon . w
» GCO008 - GC033: New measurement sites Area -4

» GRIDO1 - GRID36: Regularly spaced points
(based on a 10-km grid) added for spatial
coverage of the park

« Location points organized according area

Central
Canyon Area

West Canyon
Area

& Locason Pont
Colorade River
_| Noticeabilty Zone
| Detnctabiiy Zonn
SFRA Boundary
Faek Unk Boundary
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Time Audible Results Summary for Location Points for Base Year
% Time Audible (12-Hour Day)
Location Points All Aircraft below 18,000 feet MSL and Within the SFRA
~ [ o [ e[ [ = [es] -~ [o] e
All 127 Max 99.8 99.8 9.5 92.7 92.2 95.6 99.8 94.9 99.8
Location Median 8.9 42 6.7 48 15 15 42 55 9.3
Points* Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Max 93.0 88.9 9.5 92.7 92.2 95.6 89.5 87.8 92.9
West Canyon " egian | 163 17.1 19.9 135 47 48 16.5 16.8 288
Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Max 80.4 78.1 60.5 73.9 79.9 252 83.9 38.1 68.3
Ce””i'rg:“y"” Median 1.4 09 15 1.1 1.0 09 1.1 1.3 11
Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Max 99.8 99.8 78.4 73.7 87.9 92.9 99.8 94.9 99.8
Fast Canyon [ Median | 585 52.7 38.4 10.7 118 13 50.6 21.9 55.4
Min 0.3 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.1
Max 55.0 48.8 465 53.0 67.1 0.8 55.0 317 56.7
Ma’b':rg,j"ym Median 1.9 03 21 03 03 03 1.9 03 1.2
Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
* Note: Peach Spring Canyon South (PSCNSO) was not modeled for Time Audible, as it is located too far outside
park boundaries for ambient data coverage.
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Lreq Results Summary for Location Points for Base Year
L peq (12-Hour Day)

Losation P All Aircraft below 18,000 feet MSL and Within the SFRA
Al e oo | e JRE0 L F | beag | ©
Al 127 Max 49.2 49.2 475 51.0 52.7 47.7 49.2 49.2 52.9
Location Median | 16.6 136 147 14.0 112 9.3 165 132 16.1
Points* Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Max 473 48.0 475 47.3 472 477 475 46.0 48.6
Wes;?:a“y"” Median | 21.7 217 27.8 21.9 18.2 19.0 17.3 17.2 24.0
Min 0.0 0.0 0.0 6.9 0.0 37 0.0 0.0 0.0
Max 33.0 345 465 44.1 211 25.7 33.0 37.7 40.0
Ce”"i'rg:"y"” Median | 9.8 85 8.8 7.7 71 76 7.9 78 86
Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Max 49.2 49.2 45.9 51.0 52.7 45.9 49.2 49.2 52.9
Eas;?:;y"” Median | 28.3 259 20.3 20.1 12.9 10.3 283 21.0 255
Min 6.9 33 0.0 0.0 0.4 0.0 7.3 2.9 7.1
Max 283 23.4 28.7 36.5 295 12.9 283 229 28.1
Ma”":rg:”yo“ Median | 146 13 14.4 0.0 0.0 0.0 146 0.0 13.0
Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Time Audible Results Summary for Location Points for 10-, 15- Year
% Time Audible (12-Hour Day)
Location Points All Aircraft below 18,000 feet MSL and Within the SFRA
alos e o | e [RE] F [Rag| S | Sem
All 127 Max 99.8 99.8 86.8 94.9 83.6 87.5 97.9 83.1 99.7 98.9
Location Median | 10.0 55 74 55 13 1.1 3.0 23 7.0 55
Points* Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Max 95.2 92.7 86.8 94.9 83.6 87.5 84.9 81.2 95.0 94.2
West Canyon | Median | 186 19.6 226 15.2 38 38 138 12.6 306 305
Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Max 83.8 85.1 50.9 775 227 267 418 21.0 55.2 48.9
Ce””i'rgjny"” Median | 1.5 1.1 13 1.2 038 07 0.9 13 09 15
Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Max 99.8 99.8 701 75.8 66.1 78.4 97.9 83.1 99.7 98.9
Fast Canyon 1 Median | 60.1 55.4 206 12.2 75 13 20.0 7.6 474 30.4
Min 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1
Max 58.9 52.7 38.8 56.7 45.9 1.0 323 14.1 54.6 52.4
Ma’b':r;::”ym Median 23 04 19 0.4 0.3 0.3 2.1 03 13 14
Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
* Note: Peach Spring Canyon South (PSCNSO) was not modeled for Time Audible, as it is located too far outside
park boundaries for ambient data coverage.

Modeling Working Group Presentation Department Federal Aviation

July 2009 of the Interior Administration

16



Laeq Results Summary for Location Points for 10-, 15-Year
L peq (12-Hour Day)
Losation P All Aircraft below 18,000 feet MSL and Within the SFRA
Al e o] e Jfag| F Rl | Y
Al 127 Max 49.4 49.4 47.7 51.3 51.0 463 46.3 47.1 52.1 50.9
Location Median | 17.7 152 15.9 15.3 10.0 95 155 125 14.9 14.9
Points* Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Max 478 477 477 478 463 463 46.0 453 48.1 475
Wes;?:a“y"” Median | 22.6 227 27.0 2238 19.0 19.7 18.2 18.0 243 245
Min 0.0 0.0 0.0 7.4 0.0 1.2 0.0 0.0 0.0 0.0
Max 335 34.9 447 446 18.0 24.0 24.4 35.1 37.7 375
Ce”"i'rg:"yo” Median | 10.8 94 94 8.6 75 7.9 9.1 8.6 8.6 94
Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Max 49.4 49.4 46.2 51.3 51.0 437 463 47.1 52.1 50.9
Eas‘;:;y"” Median | 28.7 26.4 215 213 12.1 96 213 17.4 23.0 207
Min 7.2 38 0.0 0.2 07 0.0 24 0.0 45 2.9
Max 28.7 23.8 275 36.7 22.9 12.9 24.2 16.7 255 24.8
Ma”":rg:"yon Median | 16.1 14.0 13.8 10.7 0.0 0.0 15.2 0.0 135 13.7
Min 22 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Time Above Results Summary for Location Points for Base Year
Average % Time Above Threshold (12-Hour Day)
. . All Aircraft below 18,000 feet MSL and Within the SFRA
Location Points E (Off F(Off
& 3 € D = Peak) P Peak) €
Time Above 35 dBA| __11.8 8.8 8.3 53 6.4 46 1.1 45 8.1
All39  [Time Above 40dBA| _ 6.7 4.4 45 3.1 37 27 6.4 26 44
Location [Time Above 45 dBA 3.4 2.1 2.1 1.7 2.0 1.5 3.2 1.4 2.2
Points*  [Time Above 50 dBA| 1.1 0.8 1.0 0.8 0.9 07 1.0 05 1.0
Time Above 55 dBA| 0.2 03 03 0.2 0.3 0.2 0.2 0.1 02
Time Above 35 dBA| __13.9 113 17.0 13.2 12.9 155 113 11.0 13.4
Time Above 40 dBA| 8.3 6.7 10.0 8.1 7.9 96 7.1 6.9 86
Wes! C2nYon [Time Above 45 dBA| 4.7 3.9 47 46 45 54 42 3.9 52
Time Above 50 dBA| 2.4 2.1 24 24 23 28 2.1 18 28
Time Above 55 dBA| __ 0.7 0.9 0.7 07 07 038 0.8 05 08
Time Above 35 dBA| 1.7 3.0 35 0.9 0.0 0.1 1.7 1.9 41
Time Above 40 dBA| 0.6 13 2.1 05 0.0 0.0 0.6 12 26
Ca:yegr‘]'/i'rea Time Above 45 dBA| _ 0.2 0.3 13 03 0.0 0.0 0.2 06 13
Time Above 50 dBA| _ 0.0 0.0 08 0.0 0.0 0.0 0.0 0.2 0.2
Time Above 55 dBA| 0.0 0.0 04 0.0 0.0 0.0 0.0 0.0 0.0
Time Above 35 dBA| _16.1 10.7 65 36 6.5 1.4 16.1 26 78
Time Above 40 dBA| _ 9.1 4.9 32 19 35 05 9.1 13 34
Fast Canyon [Time Above 45 dBA| 4.3 2.1 13 1.0 1.7 0.2 43 05 12
Time Above 50 dBA| 1.0 06 04 03 07 01 1.0 0.1 05
Time Above 55 dBA| __ 0.0 0.1 0.1 0.1 03 0.0 0.0 0.0 0.0
Time Above 35 dBA| 04 0.0 05 0.0 0.0 0.0 04 0.0 0.0
Time Above 40 dBA| 0.2 0.0 0.2 0.0 0.0 0.0 0.2 0.0 0.0
Marble [ Above 45 dBA| 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Canyon Area |—
Time Above 50 dBA| _ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time Above 55 dBA| _ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Time Above Results Summary for Location Points for 10-, 15- Year
Average % Time Above Threshold (12-Hour Day)
. . All Aircraft below 18,000 feet MSL and Within the SFRA
Location Points
A B e - = E (Off = F (Off G G (15-
Peak) Peak) Year)
Time Above 35 dBA| _12.8 97 73 5.9 53 3.7 78 3.7 72 6.5
All39  [Time Above 40dBA| 7.3 48 4.0 35 28 2.0 4.0 2.1 3.9 37
Location  [Time Above 45 dBA| _ 3.7 23 2.1 1.9 14 1.0 1.7 1.0 2.0 1.9
Points*  [Time Above 50 dBA| _ 1.2 0.9 0.9 0.9 06 03 04 04 0.9 0.8
Time Above 55 dBA| _ 0.2 03 0.2 03 0.2 0.1 0.1 0.1 02 02
Time Above 35 dBA| _15.3 13.3 15.2 145 113 13.1 115 10.8 15.0 14.7
Time Above 40 dBA| 9.3 76 9.0 9.0 6.3 73 71 6.6 98 94
West Canyon ime Above 45 dBA| 5.3 45 34 52 33 37 3.9 35 5.9 55
Time Above 50 dBA| 2.7 23 1.4 27 13 13 15 13 2.9 26
Time Above 55 dBA| _ 0.8 0.9 05 038 05 05 05 04 07 07
Time Above 35 dBA| 2.0 34 4.2 1.0 0.0 0.1 05 14 3.2 35
Time Above 40 dBA| 0.7 14 23 0.6 0.0 0.0 0.0 0.8 17 17
Central i Above 45 dBA| 0.3 0.4 23 03 0.0 0.0 0.0 03 05 03
Canyon Area |—
Time Above 50 dBA| _ 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.1 0.1 01
Time Above 55 dBA| _ 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time Above 35 dBA| _17.3 115 5.1 7.0 5.0 06 97 14 55 21
Time Above 40 dBA| _ 9.8 54 25 22 24 04 45 06 22 19
Fast Canyon [Time Above 45 dBA| 4.6 22 16 11 1.0 0.1 15 0.1 0.9 0.9
Time Above 50 dBA| 1.0 06 04 03 05 0.0 01 0.0 03 03
Time Above 55 dBA| _ 0.1 0.1 0.0 0.1 02 0.0 0.0 0.0 0.1 0.1
Time Above 35 dBA| _ 0.4 0.0 05 0.0 0.0 0.0 04 0.0 0.0 0.0
Time Above 40 dBA| 0.2 0.0 0.2 0.0 0.0 0.0 02 0.0 0.0 0.0
Car:"'y":‘)’:'/f"\rea Time Above 45 dBA| _ 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time Above 50 dBA| _ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time Above 55 dBA| _ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Modeling Working Group Presentation Department Federal Aviation

July 2009 of the Interior Administration

18





