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CHAPTER 1
INTRODUCTION

1.1 PURPOSE

Headquarters, United States Marine Corps (HQMC), Marine Corps Installations West (MCIWEST), and
Marine Corps Air Station (MCAS) Miramar staffs have planned extensively for the introduction and
home basing of the F-35B Lightning II aircraft at MCAS Miramar. On December 9, 2010, the Department
of the Navy signed a Record of Decision (ROD) implementing Alternative 1 to base six operational
squadrons at MCAS Miramar and five operational squadrons plus one operational test and evaluation
(OT&E) squadron at MCAS Yuma (Navy 2010). Since the ROD was issued, changes to the Joint Strike
Fighter Program have occurred, including changes to the aircraft series, number of aircraft, and
construction requirements. The 2013 Marine Corps Aviation Plan directs two F-35C operational
squadrons of 10 aircraft per squadron would be based on the west coast in lieu of two F-35B squadrons.
To more accurately représent projected conditions, this analysis includes updated noise signatures and
operational data for several aircraft types which became available subsequent to the ROD. This document
presents the results of recent noise and air quality studies of the F-35C, to help decision-makers determine
the need for supplemental National Environmental Policy Act (NEPA) analysis in accordance with Title
40 Code of Federal Regulations (CFR) 1502.9(c)(1)(i), Marine Corps Order (MCO) P5090.2A Section
12201.6.k, and USMC NEPA Manual Section 6.5.

1.2  F-35 PLANNING HISTORY AT MCAS MIRAMAR

From 2008-2010, an Environmental Impact Statement (EIS) was completed for USMC F-35B West Coast
Basing. The ROD for that action was signed in December of 2010, with the decision to base six
operational F-35B squadrons at MCAS Miramar.

Since 2010, the USMC has adjusted its plans to include up to four F-35C squadrons in its inventory — two
per coast (two each as part of 3" Marine Aircrafit Wing (MAW) on the West Coast in fiscal years 2019-
2024 and 2 MAW on the East Coast in fiscal years 2024-2026) to be able to augment the Navy’s carrier
air wings as needed. This document analyzes whether basing one or both West Coast F-35C squadrons at
MCAS Miramar, in lieu of a corresponding number of F-35B squadrons, would represent a substantial
change relevant to environmental concerns.

Additionally, noise modeling data is now available for the F-35B, MV-22B, CH-53E, and KC-1307 that
was not incorporated into the 2010 noise analysis, so this document also analyzes whether that data
constitutes significant new information relevant to environmental concerns and bearing on the Federal
Action or its impacts.

1.3 DESCRIPTION OF SCENARIOS COMPARED

This report summarizes the results of noise and air quality studies based on a mix of two F-35C squadrons
and four F-35B squadrons while incorporating the latest available noise data for the F-35B, MV-22B,
CH-53E, and KC-130J. This is referred to as the “F-35C Scenario™. This report also presents the results of
updates to the noise study for six F-35B squadrons reflected in the 2010 ROD and EIS. This is referred to
as the “Updated ROD Scenario (Noise).” Air emissions data used in the 2010 EIS remain valid for the
aircraft studied therein, so the 2010 ROD serves as the baseline for comparison to the F-35C Scenario for
purposes of air quality analysis.
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1.4.1

MAJOR PLANNING ASSUMPTIONS
Updated ROD Scenario

Update KC-130R/T with KC-130J.

Update MV-22B modeling to use new modeling data (noise data file named “MV22-" vice
“MV22B”).

Update CH-53E modeling to use new modeling data (noise data file named “CHS53-" vice
“CHS53E™).

Update F-35B to include F-35B-specific noise data, vice the “best-available” F-35A data used in
2009-2010.

Everything else stays as close to original as possible for the best comparison. Planning
assumptions in the 2010 EIS, unless changed here, remain the same.

F-35C Scenario

F-35C squadrons would consist of ten aircraft, vice the sixteen modeled for F-35B squadrons.
F-35B Reserve squadron — flying operations are modeled to be identical to an active-component
squadron. For purposes of noise and air quality, there is no difference.

F-35C scenario also includes KC-130J, MV-22, and CH-33 modeling data as used for Updated
ROD Scenario.

F-35C squadrons would conduct Field Carrier Landing Practice (FCLP) at their home field.
F-35C FCLP patterns would be controlled by MCAS Miramar Air Traffic Control (ATC)} and be
very similar to the current FCLP pattern. The landing area, number of aircraft in the pattern at the
same time, and other procedures would not change appreciably. The distribution of pattern
lengths and turn points were taken from the historical experience of Miramar ATC running an
FCLP pattern for the FA-18 series aircraft.

1-2
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CHAPTER 2
NOISE

2.1 METHODOLOGY

Table 2-1 summarizes the noise model parameters used in this analysis. This analysis utilizes the
Department of Defense (DOD) NOISEMARP suite of computer programs (Wyle 1998; Wasmer
Consulting 2006) containing the core computational programs called NMAP version 7.3, and Rotorcraft
Noise Model (RNM) version 7.2.2. (NMAP version 7.3 was released on 28 March 2017.)

Table 2-1 Noise Modeling Parameters

Software Analysis Version

NMAP Fixed wing aircraft 73
RNM Rotoreraft 7.2.2

Parameter Description
Receiver Grid Spacing 500 feetinx and y
Metric CNEL
Basis AAD Operations
Topography
Elevation Data Source U.S. Geological Survey 30 meters NED
Elevation Grid Spacing 500 feetinx and v
Impedance Data Source U.S. Geological Survey Hydrography DLG
Impedance (rid spacing 500 feetinx and y
Flow Resistivity of Ground (soft‘hard) | 225 kPa-s/m?/ 100,000 kPa-s/m?
Modeled Weather (Monthly Averages 2012-2016; November selected)
Temperature 63 °F
Relative Humidity 45%
Barometric Pressure 30.02inHg

Notes: CNEL = Community Noise Equivalent Level; AAD = Average Annual Day; NED = National Elevation Dataset;
DLG = Digital Line Graph; kPa-s/m® = kilopascal-seconds per square meter; °F = degrees Fahrenheit;
in Hg = inches Mercury.

Source: Cardno 2017.

2.2 PRIMARY NOISE METRIC AND MODELING

Noise is defined as unwanted sound that interferes with or disrupts normal bhuman activities; the primary
human response to aircraft and other transportation noise is annoyance. The response of different
individuals to similar noise events is diverse and is influenced by the type of noise, the perceived
importance of the noise, its appropriateness in the setting, the time of day, the type of activity during
which the noise occurs, and the sensitivity of the individual to noise.

Per DOD Instruction 4165.57, the DOD uses the Community Noise Equivalent Level (CNEL) noise
descriptor to describe the aircraft noise environment around air installations in California. CNEL is the
relevant metric used for this study. Aircraft operations are modeled using on annual average day (yearly
operations divided by 365 days/year). For CNEL, average daily operations are further divided into three
distinct time bands; daytime (7:00 a.m. to 7:00 p.m.), evening (7:00 p.m. to 10:00 p.m.), and night (10:00
p.m. to 7:00 a.m.). Operations that occur outside of daytime hours are weighted by adding 5 decibels (dB)
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to operations occurring during the evening hours, and by adding 10 dB to those operations occurring at
night. This adjustment gives individual noise events more weight during times when human observers are
likely to be more sensitive and therefore more highly annoyed by individual noise events. It is worthy of
noting that the time frames for day, evening, and night do not change, and are therefore irrespective of the
seasonal fluctuation in daylight. Therefore, it is possible for some evening operations to occur prior to the
actual sunset, and for some night operations to occur after sunrise, depending on the season.

NOISEMAP takes into account the effects of sound propagation and includes consideration of terrain
elevation, taken from the U.S. Geological Survey National Elevation Dataset, and ground impedance
conditions, taken from U.S. Geological Survey Hydrography data. In this case, “soft ground” (e.g., grass-
covered ground) is modeled with a flow resistivity of 225 kilopascal-seconds per square meter (kPa-s/m?)
and “hard ground” (in this case, water) is modeled with a flow resistivity of 100,000 kPa-s/m* The
modeling does not include the effect of shielding of on-base buildings. For ambient temperature,
humidity, and pressure, each month was assigned a temperature, relative humidity, and barometric
pressure from data available for that month for the years 2012 through 2016 (last full year of data
available at the time the study began). NOISEMAP then determined and used the month with the weather
values that produced the median results in terms of noise propagation effect, which in this case was the
month of November (with the values noted in Table 2-1).

NOISEMAP combines the above information with flight tracks (departure, arrival, closed pattern), flight
profiles (altitude, power, airspeed), and the number of aircraft operations for each flight profile (number
of times each type of operation occurs by aircraft/track/profile), and data related to ground maintenance
run-up of aircraft engines (location/power setting/time in mode) to predict the total noise energy
experienced on an average annual day at each of the grid of points on the ground. In this case, as indicated
in Table 2-1, that grid spacing was 500 feet. Noise exposure is presented in terms of contours, i.e., lines of
equal value, of CNEL. CNEL contours of 65 to 85 dB, presented in 5-dB increments, provide a graphical
depiction of the cumulative aircraft noise environment.

This analysis used F-35B data (measured in 2013) for the F-35B (whereas F-35A data, measured in 2008,
was used as a surrogate for the F-35B in the 2010 EIS). There have not been measurements of the F-35C
at this time, so F-35C operations are modeled using the latest measurements for the F-35A (measured by
U.S. Air Force in 2013). The engines are nearly identical, and the F-35C profiles modeled herein are F-
35C-specific, per the Karmes Profiles version 3.2, which allow for the F-35C to use slightly different
(greater) power settings and speeds that are appropriate for the airframe and its greater weight, wingspan,
etc. (Wyle 2015).

2.3 UPDATED ROD SCENARIO

2.3.1 Modeling Data

Table 2-2 details the modeled annual flight operations at MCAS Miramar for the “Updated ROD”
scenario. This scenario includes 123,211 flight operations per year, approximately 88% of these are based
aircraft, and 42% of those are fighter jets (F-35B). The next three largest numbers of operations are from
MV-22 (36% of based aircraft operations), CH-53E (12% of based aircraft operations), and KC-130 (8%
of based aircraft operations).
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Table 2-2 Flight Operations MCAS Miramar for the “Updated ROD” Scenario
. oo S‘gl: ::::n _ g Al:l_l:;:;:ft Departure Dep arture to EAF Instrument Straight-Tn Arrival Overhea]czl[l?;%%l; érrival to Overhead llz;e]a;lsc Arrival to Non-Bre:;{(U\gi:aAl {J&rrival to ‘ N(_m-Breale:;)lzsll Arri_val to Arrival from EAF
~ . Day Eve .| Night Total Day | Eve | Night | Total Day Eve | Night | Total | . Day * Eve - | Night Total Day Eve | Night | Totai Day Eve Night Total | = Day Eve | Night | Total | Day | Eve | Night | Total
Based ';;fdf]l: i F-35B | 16615 | 2,077 | 189 | 18.881 | 332 | 45 ; 377 | 831 | 104 | 9 | 94a | 11339 | 283 9 | 11631 | 1,021 | 28 - | 1149 {302 | 1512 | 170 | 4706 | 299 | 150 | - 49 | 332 | 42 | 4 | 37
Based F-35C F-35C - . - . . . - - - - - - - - - - - - - - - - - . . - - - - - . -
Based KC-130 KC-130 | 663 51 7 721 - - - - 2 5 14 41 522 65 - 587 - - - = 52 10 32 94 - - - - - - - -
Based Station C-12 C-12 259 - - 259 - - - - 175 | 59 24 258 - . - - - - - - - - - . . - - - - - - -
Based CH-53E 1 | CH53E | 2532 | 392 91 3,015 - - - - . . - - - - - - - - - - 954 | 157 96 1207 | 1430 | 235 | 145 | 1810 | - - - -
Based MV-22 MV-22B | 9,658 | 5361 | 1181 | 16200 | 76 | 39 12 127 | 877 | 487 | 107 | 1471 | 7,884 | 4374 | 970 | 13228 - - - - - - - - 897 | s01 | 107 | 1505 | 76 | 39 12 127
Transient | Air Carrier Ung go1 | 81 30 | 1002 | - ; ; ; got | 89 | 24 | 1004 | - ; - ; ; ; ; ; ; ; ; ; ; ; ] ; - ; ; ]
' Mil Fixed- FA.
Transient | Wing (F-16, 2546 | 247 77 | 2870 - - - - 512 | 48 13 573 | 2,050 | 193 54 2297 - - - . - - - - - - - - - - - -
F-18 cfc.) pulss
Transient ;’I;gf;f’wmg 2 | PO 2 | 16 | 51 397 . . . . - - . - - - - - ; ; - - 108 | 30 | 20 158 162 | 46 | 31 | 230 | - - . ;
Based 20727 | 7.881 | 1,468 | 39076 | 408 | 84 12 504 | 1905 | 655 | 154 | 2714 | 19745 | 4722 | 970 | 25446 | 1,021 | 28 - 1,149 | 4030 | 1,679 | 298 | 6007 | 2626 | 886 | 252 | 3764 | 408 | 81 16 505
Transient 3,707 | 404 | 158 | 4.269 - . - - 1403 | 137 | 37 | 1,577 | 2050 | 193 54 | 2297 - - - - 108 30 20 158 162 46 31 239 - - - -
TOTAL 33,434 | 8285 | 1,626 | 43,345 | 408 | 84 12 504 | 3308 | 792 | 191 | 4201 | 21,795 | 4915 | 1,033 | 27,743 | 1,021 | 28 . 1,049 | 4,138 | 1,709 | 318 | 6165 | 2788 | 932 | 283 | 4,003 | 408 | 81 16 505
Z Visual Touch and Go (Conventionaly* Visual Touch & Go (Non-conventional)* FCLP at NKX* GCA Box* TOTAL
Group Squadron Name | & | Aircraft Type :
g Day Eve Night Total Day Eve | Night | Total | * Day Eve | Night | Total Day Eve Night Total Day Eve | Night | Total

Based F-35B - 6 Sqdns F-35B 797 109 - 906 1,861 254 - 2,115 1,836 1,836 - 3,672 748 - - 7438 39,135 | 6,440 381 45,956

Based F-35C F-35C - - - - - - - - - - - - - - - - - - - -

Based KC-130 KC-130J 4,920 1,836 587 7,343 - - - - - - - - 245 18 - 263 6,424 1,985 640 9,049

Based Station C-12 C-12 - - - - - - - - - - - - - - - - 434 59 24 517

Based CH-53E 1 CH-53E 5,536 911 561 7,008 - - - - - - - - 257 53 3 313 10,709 | 1,748 896 13,353

Based MV-22 MV-22B 2,713 302 - 3,015 - - - - - - - - 3,392 37 - 3,769 | 25,573 | 11,480 | 2,389 | 39,442

Transient Air Carrier UC-35 etc. - - - - - - - - - - - - - - - - 1,782 170 54 2,006

Transient s FA-18EF . - . : : - - - - e - - : . : - | sa08 | 4ss | 144 | 5740

Transient %ﬂ:tga‘y Rotary- 1 5 | H-60 ete. 4,552 1236 | 566 | 6354 . - : - - - - - : : : - | 5092 | 1,388 | 668 | 7,148

Based 13,966 3,158 1,148 18,272 1,861 254 - 2,115 1,836 1,836 - 3,672 4,642 448 3 5,093 82,275 | 21,712 | 4,330 | 108,317

Transient 4,552 1,236 560 6,354 - - - - - - - - - - - - 11,982 | 2,046 866 14,894

TOTAL 18,518 4,394 1,714 24,626 1,861 254 - 2,115 1,836 1,836 - 3,672 4,642 448 3 5,093 94,257 | 23,758 | 5,196 | 123,211

Notes: 1. 40% of "Non-break visual arrival to Runway™ are actually to the Pad on the Runway (from previous modeling).
2. "Non-break visual arrival to Runway” are to Rwy 24 pad.
Source: USMC 2010, Cardno 2017.

2-3
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Some aircraft (CH-53E and MV-22B} are modeled with the RNM software module, while the rest are
modeled with NMAP (see Section 2.1 for details and versioning, etc.). The outputs of those software
modules were then combined into one overall resulting grid to generate the noise contours and other
analyses for the “updated ROD” condition.

Figure 2-1 shows all of the modeled static run-up profile locations. Consistent with the flight operations,
maintenance run-up activity was modeled on an Average Annual Day basis. Table 2-3 summarizes the
run-up operations profiles (each aircraft profile/location used for these static operations is individually
represented in the noise model while the table shows only a summary by aircraft type). Note that in the
table, a profile being “different” may mean that it is modeled at a different spot on the airfield, have a
different heading, or be for a compietely different purpose (Cardno 2017).

Table 2-3 Summary of Static Profiles

Aireraft Type # Different Profiles Modeled
KC-130 4
CH-53E 2
MV-22B8 2
F-35B/C 30

Note: F-35C static operations are not part of the Updated ROD scenario.
Source: Cardno 2017.

2.3.2 Noise Exposure
Figure 2-2 shows the resultant 65 dB to 85 dB CNEL contours in 5 dB increments for the Updated ROD
Scenario daily aircraft events.

For comparison purposes, Figure 2-3 is provided to show the differences between the Alternative 1
contours in the 2010 EIS (original 2010 ROD) and the contours resulting from the changes modeled as
the Updated ROD scenario in this document.
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2.4 F-35C SCENARIO

2.4.1 Modeling Data

Table 2-4 details the modeled annual flight operations at MCAS Miramar for the “F-35C” scenario. This
scenario includes 120,148 flight operations per year, approximately 87% of these are based aircraft, and
40% of those are fighter jets (F-35B and F-35C). The other aircraft in the model do not change. The
overall numbers are a bit lower in this scenario, due to the F-35C squadrons being made up of ten aircraft,
versus the sixteen aircraft modeled for the F-35B squadrons they replace. The flight operations for the F-
35C are very similar to those of the F-35B, minus all the short takeoff, vertical landing (STOVL)
operations. Additionally, the F-35C is modeled as if it would conduct all of its FCLP operations on
runway 241, just as the FA-18C does currently,

Some aircraft (CH-53E and MV-22B) are modeled with the RNM software moduie, while the rest are
modeled with NMAP (see Section 2.1 for details and versioning, etc.). The outputs of those sofiware
modules were then combined into one overall resulting grid to generate the noise contours and other
analyses for the “F-35C” scenario.

29
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Table 2-4 Flight Operations MCAS Miramar for the “F-35C” Scenario
Gr_oup o S‘gl:gl?n % Af;‘f;zﬂ Departure Departure to EAF Instrument Straight-In Arrival Overhealli I?ml;érrival to - Overhead EIGE;]S( Arrival to Non—Bre:;:cU\oI’\iT:;aAl ;\rri\’al to Non—BreakI\.’;s]I)J;] Arrival to . ArriVi.cl from EAF : .
i e 4 . Day - Eve Night Total Day | Eve | Night | Total Day Eve | Night | Total Day Eve Night Total Day Eve | Night | TFotal Day Eve Night Total Day | Eve | Night | Total | Day | Eve | Night | Total
Based 1;;13‘11]: = F-35B 11,077 1,385 126 12,587 221 30 - 251 554 69 6 629 7,559 189 6 7,754 47 19 - T66 2,016 1,008 113 3,137 199 100 - 299 221 28 3 252
Based F-35C F-35C 3,531 442 39 4,012 - - - - 173 22 2 197 2,665 74 3 2,741 - - - - 692 346 35 1,074 - - - - - - - -
Based KC-130 KC-1303 663 51 7 721 - - - - 22 5 14 41 522 65 - 387 - - - - 52 10 32 94 - - - - - - - -
Based Station C-12 C-12 259 - - 259 - - - - 175 59 24 258 - - - - - - - - - - - - - - - - - - - -
Based CH-53E 1 CH-53E 2,532 392 91 3015 - - - - - - - - - - - - - - - - 954 157 96 1,207 1,430 235 145 1,810 - - - -
Based MV-22 MV-22B 9,658 5,361 1,181 16,200 76 39 12 127 877 487 107 1,471 7884 4,374 970 13,228 - - - - - - - - 897 501 107 1,505 76 39 12 127
Transient | Air Carrier Ugfs 891 81 30 | 1002 | - : : : g1 | 80 | 24 | 1004 | - ; ; ; ; ; ; : : : ; . : : : : : ; ; .
_ Mil Fixed- Bl
Transient Wing (F-16, 18EF 2,546 247 77 2,870 - - - - 512 48 13 573 2,050 193 54 2,297 - - - - - - - - - - - - - - - -
F-18 etc)
Transient ;A;gtﬁyrywing 2 | 0 0 | 76 | 51 97 | - - - - - - - - - - - - - - - - 108 | 30 | 20 158 162 | 46 | 31 | 239 | - - - -
Based 27,719 | 7,631 1,444 | 36,794 297 69 12 378 1,801 642 153 2,596 18,630 1 4,701 979 24,310 747 19 - 766 3,714 1,521 277 5,512 2,526 836 252 3614 297 67 15 379
Transient 3,707 404 158 4,269 - - - - 1,403 137 37 1,577 2,050 193 54 2,297 - - - - 108 30 20 158 162 46 31 239 - - - -
TOTAL 31,426 | 8,035 1,602 | 41,003 297 69 12 378 3204 779 190 4,173 20,680 | 4,894 | 1,033 | 26,607 47 19 - T66 3,822 i,551 297 5,670 2,688 882 283 3,853 297 67 15 379
2 Visual Touch and Go (Conventional)* Yisual Touch & Go {(Non-conventional)* FCLP at NKX* GCA Box* TOTAL -
Group Squadron Name | & | Aircraft Type ; = - - - -
@ ; ? Day Eve Night Total Day Eve | Night | Total |- Day |- Eve Night { Total Day Eve Night | . Total Day Eve Night | Total
Based F-35B - 4 Sqdns F-35B 531 73 - 604 1,241 169 - 1,410 | 1,224 | 1,224 - 2,448 499 - - 499 26,090 | 4,293 254 30,637
Based F-35C F-35C 554 76 - 629 - - - - 2,083 1,285 78 3,446 156 - - 156 9,854 2,244 157 12,255
Based KC-130 KC-130]1 4,920 1,836 587 7,343 - - - - - - - - 245 18 - 263 6,424 | 1985 640 9,049
Based Station C-12 C-12 - - - - - - - - - - - - - - - - 434 59 24 517
Based CH-53E 1 CH-53E 5,536 911 561 7,008 - - - - - - - - 257 53 3 313 10,709 | 1,748 896 13,353
Based MV-22 MV-22B 2,713 302 - 3,015 - - - - - - - - 3,392 377 - 3,769 | 25573 | 11,480 | 2,389 | 39442
Transient Air Carrier UC-35 ete. - - - - - - - - - - - - - - - - 1,782 170 54 2,006
Transient e et FA-18EF - . . : : | - : . . . : : : : - | sa0s | ass | 144 | 5740
Transient I‘vg:‘r:‘:ry Rowry- 1 2 | He60ete. 4,552 1236 | 566 | 6354 - - i - . - - - - . - - | 5092 | 1,388 | 668 | 7,148
Based 14,254 3,197 1,148 18,599 1,241 169 - 1,410 | 3,307 | 2,509 78 5,894 | 4,549 448 3 5000 | 79,084 | 21,810 | 4,360 | 105,254
Transient 4,552 1,236 566 6,354 - - - - - - - - - - - - 11,982 | 2,046 866 14,894
TOTAL 18,806 4,433 1,714 | 24,953 1,241 169 - 1,410 | 3,307 | 2,509 78 5,804 1 4,549 4438 3 5,000 | 91,066 | 23,856 | 5,226 | 120,148

Notes: 1, 40% of "Non-break visual arrival to Runway" are actually to the Pad on the Runway (from previous modeling).
2. "Non-break visual arrival to Runway” are to Rwy 24 pad.
Source: USMC 2010, Cardno 2017.
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Static operations are the same as in the “Updated ROD” scenario, with two adjustments — the total
number of F-35 aircraft is smaller, so the profiles that are common to both the F-35B and F-35C are
reduced appropriately. The second adjustment is that the F-35B requires separate profiles for the lift fan,
and these are also reduced proportionally. F-35C squadrons are comprised of 10 aircraft, vice 16 for F-
35B squadrons, because an F-35C squadron supports a Carrier Strike Group (CSG), whereas F-35B
squadron supports a CSG and an Amphibious Ready Group concurrently,

2.4.2 Noise Exposure

Figure 2-4 shows the resultant 65 dB to 85 dB CNEL contours in 5 dB increments for the F-35C scenario,
compared to Alternative 1 (six F-35B squadrons) from the 2010 EIS (selected in the 2010 ROD). This has
the effect of showing a direct comparison between the noise impacts considered in the ROD, and the
noise impacts reflecting substitution of two 10-plane F-35C squadrons for two 16-plane F-35B squadrons,
incorporating the latest noise data for the F-35B, MV-22B, CH-53E, and KC-1301.

For informational purposes, Figure 2-5 is provided to show how the F-35C scenatio would compare to the
updated ROD.
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CHAPTER 3
AIR QUALITY

Air emissions associated with F-35 aircraft based at MCAS Miramar were examined to identify the net
emissions resulting from implementing the “F-35C Scenario™ as compared to the original emissions
estimated for Alternative 1 in the 2010 EIS, which was adopted in the 2010 ROD.

3.1 AIR QUALITY METHODOLOGY

Emissions were calculated for the installation using an F-35 worksheet with the Karnes 2 profiles used in
the 2010 EIS, developed and published in Detailed Description of F-35A/B/C Flight Profiles, US Air
Force, US Navy and US Marine Corps Airfield Noise Studies, Version: Karnes 2 (Wyle 2009). Flight
operations were obtained from Air Quality data Miramar.xls, provided by Geoff Olander, Cardno. USMC
provided flight hours used for calculating engine maintenance run-ups. Ground support equipment,
transients, and ground-vehicle emissions were not included because they are assumed to be unaffected by
the F-35C Scenario.

3.2 AIR QUALITY SETTING

MCAS Miramar is located in the San Diego Air Basin (SDAB), which is in moderate nonattainment of
National Ambient Air Quality Standards for ozone. Ozone is created through the photochemical reaction
of volatile organic compounds (VOC) and oxides of nitrogen (NOy), so the San Diego Air Pollution
Control District (SDAPCD) has established de minimis levels above which General Conformity
requirements are applicable per the Federal Clean Air Act. The de minimis level for VOC is 100 tons per
year (tpy), as is the de minimis level for NOx. Additionally The SDAB is a “maintenance” area for carbon
monoxide (CO), and the SDAPCD has set 100 tpy as the de minimis level for CO.

The 2010 EIS showed that Alternative 1 (adopted in the 2010 ROD) would improve air quality relative to
the legacy F/A-18 baseline, reducing CO emissions by 1,627 tpy, NOy emissions by 55 tpy, VOC
emissions by 573 tpy, particulate matter (PM1g) emissions by 211 tpy, and particulate matter (PMas)
emissions by 206 tpy.

3.3 RESULTS

Results displayed in Table 3-1 indicate that the replacement of 32 F-35B aircraft with 20 F-35C aircraft at
MCAS Miramar would further reduce emissions of CO, NO,, sulfur dioxide (SO-), and particulate matter.
Small increases in CO and VOC emissions (81 tpy and 5 tpy respectively) would be below de minimis
levels. Moreover, compared to the legacy F/A-18 baseline, the F-35B Scenario cuts VOC emissions by
568 tpy, and CO emissions by 1546 tpy. Appendix A contains the Air Quality calculations.
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Summary of Comparison of 2010 ROD and “F-35C Scenario”, MCAS Miramar

Table 3-1
Annual Emissions
Activity Metric Tons Tons

CO: cO NOx VOCs 80; PM

Proposed “F-35C Scenario” 51,191 166 1384 8 17 2

Baseline “2010 ROD”

F35B Operations 102,485 79.28 309 318 32.22 2.89
Engine Maintenance 5,955 5.54 37.40 0.19 4.13 0.23
Baseline “2010 ROD” Total 98,375 84.82 346.4 3.37 36.35 .12

Net Change -47,184 81 -163 L -19 -1
de Minimis NA 100 100 100 NA NA

No No No - -

Exceedance?

Notes: COn = carbon dioxide; CO = carbon monoxide; NOx = nitrogen oxides; VOCs = volatile organic compounds
SO0z = sulfur dioxide; PM = particulate matter.
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APPENDIX A
AIR QUALITY CALCULATIONS

A-1



Noise and Air Quality Study MCAS Miramar February 2018

(This page intentionally left blank.)

A2



"ZTOT '(SOPIT) DIV'S “GADM WL U104} PAnjeIaY 'S|X 8Z-TT-TT0Z SFENIed SUDISSIW 5]

EEIEEIER)
T 2'9 z'0 T'€CT £'ET €£9°CT JeaA Jad suo) Ul SUOISSIWY [ENUUY ASE-3
BU'ETY'C [TSY99'ET [966°'T8E > |V LTZ'9VT |Lr'0ZS'9Z |[bB9'SPE'SY| tS6'62  |1e@A Jad spuncd ui suoissju3 [enuly g5e-d
YT 'BE TTevy | LTRTT > | 66'6E8'S | 09'Tvy | 8/T'Z9%'1 0sz u1aned uianed ¥4i-92d
6ETZ TT00¢ | ¥I20> | O8'TIO'S 2¢8 Z50'799 60¥'T usaled {sd0 as01sNny) OO HOIYE] WIANIRd TAQLS B5E-4-S2d
¥E'ET €TZET | 605°0> | zgsoz's | zEwS 0Z8'8Er 09 uialied | [Uciuad yoser) sBupueT JBUDIIUSAUC) 1O UIBY1E4 JBLUED 0D PUB LINO] §SE-4-E7d
506t CEVES | Te6V> | SF06E'6 | /849C |8TT'€LL'T 60F'T uI311ed nUialied, wouy (1AY) Suipuet [eanusa Bulljoy a5€-4-£d
6801 8€'8CT | 086'T> | TS¥SLT | ZL'60T | SrO'9zy ¥09 uwialjed WLIBTIRd,, WOJJ BUIPUET [BUDIURAUO) 9SE-4-Gd
GERZT | (DI0IGNS
TES9 TI'869 | OPLTT> | OZTSPET | 08655 | LZ491ET 990°T [eALLY {1A) Buipue |ea11aA 01 [RALY UIFIYBIeNS ASE-4-£Td
YZLIT | 22 TBET | ST9BE> | 6E6V6°LT | ¥4 8T | 655°885 99¢°¢ leaLuy {15) Buipue] moj$ 03 |eALUY W-IYBIRIIS B5E-4-STd
89°L9E | €ET'OVC'Y |EPT'E0T > | LT'2SS'PS | Ov692'y |02 TLOWT 00’8 1eALLY (1) Bupue Mmo|S 01 leALLIY YBDUE J3LLIEDAEAIG PEBLIIAD G5E-4-TTd
6£8°CT [mogng
99°LFE | ¥6'69T'E | T8L'0T > | 6£°£95'68 | £5'682'T |S0ETSR0T 190°2  |aJnuedag (0L5) JJoael voys 95¢-4-£d
8TTIT |958¥0'T | 86€€> |9E0ST'27 | 0T Oz | 959%6Lb'E 6882 (ednnedag quiD I'W ‘Hoayel IN-Zd
00'T62'T | ££°£8S'T |L¥v 6T > | €9 TYE'ET |8V oby'LT | ¥00'692'S 6887 [ainuedag GUULD (LA URU3 o)L JBuINglaly Xew-Td
Wd 05 H ¥ON [s5) ‘0 T T .
2]14044
(uonesado/q)) suoissiua S jo Jaquiny

"Hendle g5 JO suoipenbs sueld-9T INO§ WO SUOISSILD 1YBIY SI1ENRAS 192YS AL

$3130.d T sawiey ay) Busn suonesado Wil (1AOLS) Sutpuet SpaA 4O el HoYS GS€-4 PISOdo.d 0y SUCISSILIT - 3|qEL




"ZTOE {SOPIS) JIVS ‘G93M Julld WOLy PBAIBIDY S| GZ-TT-TT0Z efexded suoissju3 51
@ouatajay
*sugliesado g se pajunod s1e suoiiedado uillied,

v 5T 10 Lo Sy 081°8 JeaA Jad su0) uj SuoISSIW3 [ENUUY D5E-4
98°9T8 | 6T°0E6‘v |99E°SET > | 85'€TE'TS | 2T°680°6 | £Z8'09E'9T THT'0T Jeah sad spunod u) suoIssIWE fenuuY JSE-4
= ¥y VEL op0 v > | 9.889'L 28 1pl FEL'OPY 8/ uened «UI3Ned Y41-6z4
ZEeL | zeEie’t | saLel> | w608y | Lsses | ges'osey BE0'T wianed »WIB11Ed 181ED /0D pUB Y2N0] JSE-4-72d
EI0Y {p103gNS
zLye 6ely | osgel> | zzese'y | eseer | Zpsciet TL2T IEALLY (VY 13 dYIAN) [ery ulRyBIRIS O/0/YSE-4-1Td
99 LZ) 95 0vb'L | Z889e> | 8866241 | 86218’ | B25°08L % LT ey |BALLY YB3ug Ja1LED S e3lg PERYIDAD JSE-3-0Td
oY jor01gns
4464 | S8BELL | 062¥> | 6L G922 | ¥ro0S | Se0opiS 60T'E Sunpedag quud 1IN ‘HeaeL |IN-2d
08°90F €gesr | set'le> | zLooo'l | 98'€0s's | vRO269'L £06 ainyedag QUIID JIIN UBY] JJoay e JRUINGISYY XeW-Td
Wd 0s oH “oN 0o 202 S311402d adAy
{uvopesedo/qs) suoisspwz 1y3)3 40 JB2qUINN UEEJ_

"YeINe JGE-4 4@ suospenbs aueld-QT 0M1 WOy SUDISSIWS JyBN)} SIIEN|RAR 198YS SIYL

sajiyo.d  sauJey ay3 Suisn suonesado B (AD) 1ueLep JaLLe) JSE-4 pesodold 104 SuOIsSIWI Z-Y Sjqel




“TIOZ ‘(SOPIFT) 21WS Q93 M JUIH Woly paaleday "spx'gz-TT-TT0Z @deyieg suoissiug 4gr

B>IErETE)
T0 60 50 m %3 12aA 130 SUQY U] SUQISSIUF [Enuy
09T 988°T 9107 £i2'7 0TT'ese's TEFT £10°7 |RALUIY JSE-1 §O JIqUInN
00°0 200 TI00 > £0'0 29 0$0  |13%01)8|p| punolg URDPANLS 1 1Jed OF WEL
(VD] 100 cCoo> oTo 2E 860 Y13 %SE pnsun
00 7o S2T'0> 1] 8TL 007 |13%0T) 2|p| puncn 13n2110H
00 €00 ¥500> 1] nE 00E  [13%0T) 3(PI punoin el
oo'o 100 0000 > oT'0 z€ 800 1T %SE 3aasun
00 600 £500> 9T 0 BOE 00E  |L3%0T) 3lpl punoin yaayo uodeapy
00°0 £0°0 S00°0 > 560 o 86 5570 Y13 %ST) 21P1 342114 Aem|xel o3 Jnajjoy
= 20 u:EJ|_ Eu_.smu & = _”._z..”“ 1amogd #3140y 3wiog Buims/apon
|BALIY - SUD)SSILU3 m.._ﬂ._um._ﬂ& punoun J5¢£-4
—
0 20 S0 g'07 B0L°7  [189A 190 SUSY U) SLOJSSIWT [ENULY
BET 8297 £16 SET'Ty | TOL9TE'S PZ'EL 0y sanuedaq J5€-4 J0 JBUINN
000 z0'0 BO00 > o' TS 050 |L3%0T) 1P| punoig Pley 13 uotused o) ixey
o0 T0°0 000°0 > 600 100 i3 800 13 %SE Aansun
wo 6T 0 80T 0> ZED 3.5 4 L] e 13 %01} S|P punaig WAy uodespfike |
000 Wo 0000 > 600 100 1€ 800 13 %sE Pasun
woe 610 0TT D> TE0 E6 17 g19 009 L3 %0L) 2|P| punoan dn-unem/pels
000 00'0 000°0 > 10°0 000 v 250 UelS awFu Uy 8501 ddl
[ 705 ET “YON = 200 | (0w w0 o710 1u1Gd FURIGIS/OP0N |
{au} suyssjwz - L
2. dag - suojss) dQ punoin pge-4
-
£'0 TE EX] [ TOS'0T  [1e3A J2d SUO) Ul SUCISSIUT [ERULY
[ 6ZE'9 £06'Z $LZIT | $5L'6DT |069°200'TZ BERTT iS|eALLIY ESE-4 JO JAqIInY
000 w0 oTo0 > 3.1c EHY mml 090 [FTEERIE] umepinys .g yied oy IXe]
000 100 0000 > 1o 100 [ 800 1T %SE pusun
200 £2°0 +IT'Q > 050 LEF 5L 00°L (413 %0T) 19 1anj2110H
100 ot U 800> Zz0 T 9cE ne e (413 %01} 19 x|
ooe 100 0000 > o e vE 8e°0 Y13 %SE yonsun
T00 o1 0 E500> 120 (81 £2¢ 00 E (413 %01} 19 3992 uodeap
000 £0°0 <000 > 91’0 ot 00T 550 (413 %5T) 14 Aeaxe) 03 3najjoy
ad 05 u.”: u..e_i_ﬁ” o2 i) m..,....N A3mog 391 10 U104 Burpess fapoi
{dn dwing o/m) jeapy - susissiuag Sueiieaadd punoln asE-4
20 T £T T b6t 30T 199K 1ad suoy 1] [y
85y | vit's | G197 | SVE®T | VEL'66 |METIZGT| 9886691 5EE'ZT “saInuedaq a5§-d 40 lquingy
000 z0'0 800°0 > 00 160 ¥ ase TaL3 %01 15 Ploy 3 uenisod o} ixe|.
00’0 00 000°0> or'e 100 43 B0C 13 %SE Fnsun
700 0z 0 600> eV O 69 € &%9 009 1413 %0T) 12 xel
00’0 100 0060 > ot 100 [ 800 413 %SE Bhsun
200 &0 600> Eb O vLE o] 009 (413 %01} 19 ) waem /el
000 00D Q000 > 00 00°g ¥ 850 Helg audug ujepy asn ddl
Wd 0§ M *ON o2 fis) "0}
[T uy) 1amod 301 105 Ju10d Funseis/ApPON

[dn dwng o/m) ainjaedaq - sudyssiug suanessdp PUNoJD 9se-4

WAy Jaye pue o3 Jold SU0)sS|WE Uojesade pUNoE 35¢-4 PUB A5E-4 SYL SanE(ea 19ays S|y L

2/85€-1 10§ SUDHEIAAD PUNGSD UONIY Pasodold Woly SUCISSILT '§-¥ J|qeL




"TT0Z ‘(SOPI3T) DIVS ‘GAIM Ul WO pan2IRY 's|x'gZ-ZT-TTOZ aFexded suoissiwg 4§

HERTTE T ETT]
00 oo 00 00 10 €€ |Heaprfsuol
121 wOvT 9zT Y > BE'LL LeT0z | €859y 0009 i (HAI/UIW) WL SuieI2d0 LGN 31019 'Ad
8€'8 {H43/uiw) awny Jupesado LGN LT/SH ‘AD
00 00 00 70 ¥'0 80T |4eajpfsuc)
rAS 6679 | TEL'6T> | £TEee 90'06, | 089'ST 000'9T VEE {HADI/UlL) S| Bunes>do LigW 31019 TAOLS
¢ € Tt (H43/uiw) awny Supesado LGN 17/SH “TAQLS
Wd ‘os OH ¥oN ) ‘00 Snoy i
11 3unesado 11N
{q1} suoissiw3 ‘LiIain 31G19 + L1/SH W94 aurdug

"YeJJle ISE-J PUB §SE-4 40§ SIAHANDE DUBUSIUIRW SUIBUS WO SUCISSILIS 1|8 SIIBN|EAD 189YS Sy

suoissiwg (LIGIJ) 1591 Ul 3jing JUBLIUIRY UON3Y pasodold by djqeL




€T 0'LT 5'8 9'£8T £'99T 6217’95 |(suol) suomssiug je3oy
0ES'Y 066°EE 6978 LBTL9€ | TT9'TEE |08S'2S8°ZTT [(spunod) teah sad suoissiug [eao)

1721 PO¥1 6l > 8€ 4L LETOT €859y [sinoy awBuz | 0009 {11Q19) 31P| punois + (11/SH) 15y L mo paads ySiy -1 g
£9'65T | 28'S88'T |66T°/L0T>| 05'2LT'y | ISVOb'SY | OTT'8SZS S|eAlLly ET0Y [eAry - suciesadQ punodn
v BET | 9L°/29'T | 962°896> | €L04F'E | €L £2T'TF | TOL9TH's | saunpedsg | zTow ainpeda( - suoiesad punoun J5Ed
98918 | 6T'0E6'Y | 88F'EFT > | 8S'ETETE | 77'680°6 | £LTB09EQT | sopjoud TrT0T suonesadQ Y3y

756 669 | ST60Z> | €T €ZE 90064 089°'GTz  [sinoH auiBug | QOO'9T {(37Q19) 31pi pUnoIS + {17/5H) ISNIYL Mo pasds Y3iH  Lign
90°LZS | £6'8TE'D |pLE L0 > | 6SELTLT |T9ESL'60T| 069°200°TZ | Seauuy BER'CT [2ALLY - (dn dwing o/m) sucieladg punosn
9L°LSt | TSELY'S |EE8 TLLT >| 80 8YT VT | SE¥EL'66 | S0ETTZ'GT | seunuedag | seg'er a.nyedaq - (dn dwng o/m) suoiesedg punols ase-d

BYEZY'T |TS'Y99'ET | 9T6'VOV > |SvLTC'ovE| £7'075'97 | ¥RY‘SYE'SY sa|joisd | STESERT suoiesadQ w4
Wd 05 oH YoN 02 ) _
J9laweled |J3aquny 3|1yoad

(1) suoissiwg jentuuy

SIUELIBA SE-4 B4 10} SUOISSIWT UoIPY pasdoud [enuuy [e10] “S-Y d|qel,




(This page intentionally left blank.)





