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1. Introduction

AECOM has been retained by the County of Orange, California, to provide Preliminary Engineering
services for the General Aviation (GA) Improvement Program at John Wayne Airport (SNA, the Airport).
SNA has begun the process of evaluating and planning for the future needs of the GA community through
a comprehensive GA Improvement Program. The key planning goals and objectives of the GA
Improvement Program are:

Continue to provide safe and secure operations

Utilize limited land area efficiently and economically

Preserve compatibility between general and commercial aviation operations
Embrace flexibility to allow for technological advances and market trends
Maximize economic, self-sustaining, revenue producing facilities

Assess the ability of existing infrastructure to support general aviation facilities

Under the GA Improvement Program, the AECOM Team performed unconstrained GA forecasting and
analysis. The information, methodology, and findings of the GA forecasting and analysis is documented in
this Technical Report.

The GA Forecasting and Analysis Technical Report include the following sections:

Section 2, Competitive Market Area, defines the catchment area around SNA and identifies
competitive airports in the area. It establishes the framework for analyzing the regional demand.

Section 3, General Aviation in the Region, describes the general aviation activity, pilot populations,
aircraft shipments, and property value of aircraft in the U.S., California, and the local area
surrounding SNA. It documents growth in local pilot population and value of aircraft.

Section 4, Economic Basis for General Aviation Demand, identifies the economic drivers for aviation
demand and trends of aviation fuel prices. It provides the economic parameters for the forecast
models.

Section 5, Historical General Aviation Demand, describes the historical industry trends, based
aircraft, annual general aviation operations, and the general aviation business communities at SNA.
It provides the historical background and baseline conditions for the forecast development and
analysis.

Section 6, General Aviation Demand Forecasts, provides the general aviation demand forecasts for
based aircraft, annual operations, daily and peak hour operations, and international operations. It
also identifies the design aircraft and estimates the fuel flowage for general aviation activity over the
planning horizon.

Section 7, Summary, summarizes the general aviation demand forecasts for 2021, 2026, and 2040.

The next task under the GA Improvement Program will define the facility requirements and identify the
constraints. The unconstrained forecasts given in this Technical Report will potentially be capped by the
outcome of the next task.
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2. Competitive Market Area

As shown in Figure 1, the primary competitive market area (CMA) around SNA consists of Orange
County, and portions of Los Angeles, San Bernardino, Riverside, and San Dlego Counties. The area
covers 108 cities. The fifteen airports included the CMA are listed in Table 1*.
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Figure 1. Competitive Market Area

Source: Street map data and drive times from ESRI, Tele Atlas Dynamap/Transportation. County and city boundaries from The
Underground Studies in Earthquake Information Technology.

! Perris Valley Airport (L65) is a privately-owned public airport located within the CMA. The primary use of this airport is for ultralight
and parachuting (skydiving) activities, which is very different from the other fifteen airports identified in the CMA. The
competitiveness of L65 to SNA is considered insignificant and is not included in the CMA analysis.
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Table 1. Airports within the Competitive Market Area

Airport LOCID Airport Name County City Airport Role Category

No.

Al SNA John Wayne Airport Orange Santa Ana Medium hub  Primary

A2 CNO  Chino Airport San Bernardino  Chino National Relievers

A3 TOA  Zamperini Field Airport Los Angeles Torrance Regional Relievers

Ad LGB Long Beach Airport Los Angeles Long Beach  Small hub Primary

A5 CRQ  McClellan-Palomar Airport San Diego Carlsbad Non hub Primary

A6 FUL Fullerton Municipal Airport Orange Fullerton Regional Relievers

A7 EMT El Monte Airport Los Angeles El Monte Regional Relievers

A8 POC  Brackett Field Airport Los Angeles La Verne Regional Relievers

A9 AJO Corona Municipal Airport Riverside Corona Local General Aviation
A10 F70 French Valley Airport Riverside Murrieta Regional General Aviation
All RAL Riverside Municipal Airport Riverside Riverside Regional Relievers

Al2 CPM  Compton/Woodley Airport Los Angeles Compton Regional Relievers

A13 OKB Oceanside Municipal Airport  San Diego Oceanside Local General Aviation
Al4 HMT Hemet-Ryan Airport Riverside Hemet Regional General Aviation
Al15 ONT  Ontario International Airport ~ San Bernardino  Ontario Medium hub Primary

Source: Airport role and category are from the Federal Aviation Administration (FAA) National Plan of Integrated Airport Systems

(NPIAS) 2017-2021.

The CMA represents approximately 60-minute driving time and 80-mile driving distance from SNA. 60-
minute drive time is selected based on the assumption that aircraft owners generally prefer to park their
aircraft close to their home or business. 60 minutes is approximately the preferable maximum drive time
in an urban area; airports further than 60 minutes are much less competitive. Figure 1 illustrates the
drive time based on GIS analysis. Detailed driving distance and time between 108 cities within the CMA
and SNA are given in Appendix A. Although the Hemet, Temecula, and Menifee areas are slightly
beyond the 60-minute driving distance, they are included in the CMA as there are limited GA airports at
those cities (only HMT and F70). SNA may still be a good choice and be a competitive airport for the GA
users in that area.

Figure 2 shows the distribution of the aircraft owners who store their aircraft at SNA in 2016 by location
(based on the address of the registered owner). Over 86 percent of the aircraft owners are located within
California, 90 percent of which are from the Orange County and 98 percent if the surrounding four
counties are included. It is anticipated that the majority of the general aviation users at SNA are from the
Orange County. The socio-economic condition in California, Orange County, and potentially the
surrounding four counties, would be a key factor in driving the general aviation demand in the CMA and at

SNA.
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Figure 2. Locations of the SNA Based Aircraft Registered Owners

Source: Aircraft registration (N-number) records obtained from the Airport (October 2016). 2016 records include two helicopters
for the Orange County Sheriff's Department (OCSD) but exclude 12 aircraft at the Lyon Air Museum or under
maintenance at Martin Aviation. AECOM analysis.

Private Aircraft at John Wayne Airport
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3. General Aviation in the Region

3.1 Composition of General Aviation Activity

General aviation plays an important role in the aviation activities in the region and at SNA. In 2015, 75
percent of the total towered operations2 in California are general aviation and air taxi operations, while
commercial air carriers represent only 23 percent of those operations. At SNA, general aviation and air
taxi operations represent 70 percent of towered operations. General aviation flight activities comprise a
wide range of flying activities, such as flight training, personal and recreational, business and corporate,
on-demand charter, aerial work (observation, firefighting, agricultural), sightseeing, air medical, and other
purposes.

Flight training used to account for a large proportion of the general aviation operations at smaller airports
because it involves a large number of takeoffs and landings. With the decline in the number of active
pilots since the 80’s, this segment of general aviation activity has become a smaller proportion of overall
activity. However, the student pilot population is rebounding in California, which is further discussed in the
next section.

In recent years, the introduction of new business models for corporate and business aviation has resulted
in business and corporate flying becoming a growing share of general aviation activities. These business
models are discussed below.

Air taxi operators are air carriers that transport persons, property, and mail using small aircraft under 30
seats or a maximum payload capacity of 7,500 Ibs. Air taxi operators typically hold FAR Part 135
certification and provide on-demand services (for compensation or hire). Operations in which persons or
cargo are transported without compensation or hire are conducted under FAR Part 91. There are many
business aircraft that are not used for compensation or hire and are thus only governed by FAR Part 91.
These business aircraft are typically owned by individuals or businesses.

Other than full ownership of the business aircraft, users have a variety of options such as air charter,
fractional ownership, leasing, time-share agreements, partnerships, aircraft management contracts, and
interchange agreements, etc. On-demand air charter provides the convenience to the business aircraft
users with instant access to business aircraft. Fractional ownership enables multiple users to acquire
ownership interests in the same business aircraft in exchange for the aircraft’'s shared utilization.

Some users are willing to allow others to use their aircraft part of the time, and they enter into
partnerships, time-share or interchange agreements. Some aircraft owners who want to offset the
expense of operating and maintaining their aircraft, offer their aircraft for charter under FAR Part 135
regulations through charter operators. When the owners fly their aircraft as general aviation for personal
use, they are governed by FAR Part 91.

For the purpose of the general aviation demand forecast, the general aviation sector is considered to
include on-demand flight activity operated under FAR Part 135, commonly known as air taxi operations,
since they are often indistinguishable from the general aviation operations operated under FAR Part 91.

The Federal Aviation Administration (FAA) conducts annual surveys on general aviation activities, which
classifies general aviation and Part 135 activity into fourteen different categories. Table 2 summarizes the
relevant information from the FAA General Aviation and Part 135 Activity Survey 2015.

2 Towered operations include airport operations and overflights.
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Table 2. General Aviation and Part 135 Activity in the U.S. 2015

Primary Use Actual Use ) Average Hours

Aircraft Use Active Hours Flown Percentage of Flown per Active
Aircraft (thousand hours) total hours Aircraft

General Aviation
Personal 139,700 7,438 30.8% 53.2
Business® 15,887 1,839 7.6% 115.7
Corporate® 11,276 2,384 9.9% 211.4
Instructional® 15,667 4,648 19.3% 296.7
Aerial Application® 3,303 941 3.9% 285.0
Aerial Observation® 5,477 1,412 5.8% 257.7
Aerial Other’ 870 178 0.7% 205.1
External Load® 321 176 0.7% 549.4
Other Work® 1,272 241 1.0% 189.3
Sightseeing™ 1,164 162 0.7% 138.8
Air Medical™ 516 77 0.3% 149.3
Other* 5,674 1,080 4.5% 190.4
Total GA 201,127 20,576 85.2% 102.3
On Demand FAR Part 135
Air Taxi 6,494 2,524 10.5% 388.7
Air Tours 521 328 1.4% 629.8
Air Medical 1,887 714 3.0% 378.1
Total Part 135 8,902 3,566 14.8% 400.6
Total GA & Part 135 210,029 24,142 100.0% 114.9

Source: FAA General Aviation and Part 135 Activity Survey 2015. AECOM Analysis.

Note: 1. Flying for personal reasons (includes recreational, excludes business transportation)

. Individual or group use for, or in the furtherance of, a business (without a paid flight crew)

. Individual or group business transportation with a paid flight crew (include fractional ownership)

. Flying under the supervision of a flight instructor, including student pilot solo

. Include application in agriculture and forestry, e.g. crop and timber production, fertilizer and pesticide application
. Aerial mapping/photography, patrol, search and rescue, hunting, traffic advisory, surveillance, etc.

. Public health sprayings, cloud seeding, fire fighting, etc.

. Operation under FAR Part 133, rotorcraft external load operations, e.g. helicopter hoist, hauling logs, etc.

. Construction work (exclude FAR Part 135) parachuting, aerial advertising, towing gliders, etc.

10. Commercial sight-seeing conducted under FAR Part 91

11. Air ambulance services, rescue, human organ transportation, emergency medical services (excludes FAR Part 135)
12. Positioning flights, proficiency flights, training, ferrying, sales demos, etc.

©oOoO~NOO~WDN

The FAA GA and Part 135 Activity Survey 2015 shows the average number of hours flown per year by
aircraft used for different purposes. Since each aircraft may be used for multiple purposes, the average
shown is not strictly the average flight hours for aircraft primarily used for each purpose. However, it gives
an indication for those aircraft that are in fact used mainly for a single purpose and provides the relative
differences in average use across different purposes. It also provides an indication of the changes over
the years as FAA has conducted this survey for over 20 years.

Although the FAA GA and Part 135 Activity Survey 2015 provide only national statistics, it is likely that the
general characteristics are consistent while some indicators may be unique to SNA. The stakeholder
interviews and aircraft owner survey conducted for SNA in November 2016 provide additional information
to benchmark the characteristics of SNA with the national statistics and refine the assumptions used in
the forecast model. For instance, the GA community at SNA, and California overall, is very active. It is
anticipated that the activity level will be higher than the national average, especially aircraft flying for
personal use.
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3.2

Pilot Population

California has the highest pilot population in the U.S. Figure 3 presents the changes in active® private,
student, and total pilot population in California since 2011. Total pilot population includes airline transport,
commercial, recreational, and sport pilots. Figure 4 shows the percentage share of California pilots over
the pilot population in the U.S. There has been a slow decline in the total number of pilots (-1.49 percent
per year) and private pilots (-4.2 percent per year) in the region, while the number of student pilots is

increasing (2.62 percent per year). The changes in pilot population in California generally follow the

national trend. The percentage shares of pilots in California have remained nearly constant over the past

six years.
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Figure 3. Pilot Populations in California (2011 to 2016)

Source: FAA Airmen Registration Data 2011 to 2016 AECOM analysis.
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Figure 4. Percentage Share of Pilots in California over Totals in the U.S. (2011 to 2016)
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2016

® Active pilots are defined as airmen holding a pilot certificate and a valid medical certificate where required (student pilots only
require a medical certificate for solo flight, glider and balloon/recreation pilots do not require a medical certificate, and sport pilots do
not require a medical certificate if they hold a valid driver’s license).
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Table 3 summarizes the pilot population in Orange County and the surrounding Los Angeles, San

Bernardino, Riverside, and San Diego Counties. The FAA only provides historic data (2011 to 2015) for
national, regional, and state levels, therefore historic pilot population for these individual counties are
extracted from the South California Association of Governments (SCAG) Regional Transportation Plan
(RTP) 2012-2035 Aviation and Airport Ground Access Appendix (April 2012). The latest 2016 data are

based on our analysis of the FAA airman registration data (November 1, 2016).

The pilot population in the CMA includes active pilots with registered address in the 108 cities within the

CMA. ltincludes approximately 70 percent of the pilots who grant permission to FAA to share their

details, such as address, in the FAA airman registration database.

It can be seen from Table 3 that the pilot population in Orange County has the least overall decline (-1.05

percent) and highest growth (3.3 percent) in student pilots as compared to California (2.62 percent,

Figure 3), and the adjacent counties (0.63 to 3.02 percent, Table 3). Of the over 3,000 private pilots in
the CMA, approximately 40 percent are from the Orange County and 27 percent are from the Los Angeles
County. With these two dominant counties outperforming California and the national average in the past
few years, it is anticipated that the projected pilot population in the CMA will continue to outperform the

national forecast pilot population.

Table 3. Active Private, Student and Total Pilots in the CMA and Five-County Area

County / CMA

Type of Pilot Certificate 2001 2006 2010 2016 CAGR (2010 to 2016)
Orange County

Private* N/A N/A 2,042 1,600 -3.98%

Student N/A N/A 1,009 1,226 3.30%

Total® 5,981 5,495 5,303 4,979 -1.05%
Los Angeles County

Private* N/A N/A 4,513 3,606 -3.67%

Student N/A N/A 2,419 2,734 2.06%

Total® 11,584 10,842 10,878 10,064 -1.29%
San Bernardino County

Private* N/A N/A 1,092 850 -4.09%

Student N/A N/A 593 709 3.02%

Total”® 2,788 2,744 2,632 2,444 -1.23%
Riverside County

Private* N/A N/A 1,413 1,046 -4.89%

Student N/A N/A 674 700 0.63%

Total® 3,011 3,458 3,447 3,070 -1.91%
San Diego County

Private* N/A N/A N/A 2,334 N/A

Student N/A N/A N/A 1,919 N/A

Total? N/A N/A N/A 7,819 N/A
Competitive Market Area (CMA)#

Private* N/A N/A N/A 3,036 N/A

Student N/A N/A N/A 1,924 N/A

Total? N/A N/A N/A 8,667 N/A

Source: 2001 to 2010 data are extracted from SCAG RTP 2012-2035 Aviation and Airport Ground Access Appendix (April 21012).

2016 data are based on FAA Airmen Registration (November 1, 2016). AECOM Analysis.

Remark: * includes pilots holding a sport or recreation pilot certificate. ” includes airline transport and commercial pilots. # includes

approximately 70% of the active pilot population. N/A denotes not available.
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3.3

General Aviation Aircraft Shipment

Figure 5 shows the trend in U.S.-manufactured GA aircraft shipments, total billings, and average billings
per aircraft since the 80’s. The number of aircraft exported is excluded from the analysis. After the
financial crisis in 2008 (recession from December 2007 to June 2009), shipments of new aircraft have
been increasing gradually from 645 in 2010 to over a thousand units in 2015 (CAGR 10.6 percent per
year). The increases in shipments are mostly for turboprop, business jet, and single-engine piston aircraft.

Figure 5 also shows the total value and average value per aircraft shipment. Although the number of GA

aircraft manufactured declined significantly in the past three decades, the average value per aircraft

shipment has increased. This implies that the composition of the future aircraft fleet will change as the
number of older, less expensive aircraft declines, and they will be replaced by more modern, more
expensive aircraft.
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Figure 5. U.S.-Manufactured General Aviation Airplane Shipments by Type (Exclude Exported)

Source: GAMA. AECOM Analysis.
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Figure 6 presents the total shipments of aircraft to North America. The difference between total
shipments and the U.S.-manufactured aircraft (exclude exported) are the estimated shipments imported
(may include small amount of shipments to Canada). Shipments of aircraft to North America increase
from 957 units in 2010 to 1,454 units in 2015 (CAGR 8.7 percent per year). Figure 7 shows the
percentage share of domestic and imported new aircraft by type. In the recent five years, there has been
a slight increase in the number of imported aircraft. The average split between domestic and imported
new aircraft is approximately 75 percent to 25 percent over the period from 2011 to 2015.
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Figure 6. Domestic and Imported Shipments to North America by Type
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3.4  Assessed Property Value of Aircraft

Counties report aircraft assessment annually to the California Department of Transportation (Caltrans),
Divisions of Aeronautics. Figure 8 presents the annual aircraft assessment for Orange County from 2007
to 2014. The value of aircraft depreciates as age increases. The average assessed value per aircraft has
increased since 2012 demonstrating that newer/higher value aircraft have moved to SNA and/or FUL.
The local trend is consistent with the national trend discussed in Section 3.3.
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Figure 8. Average Assessed Value of Aircraft in Orange County

Source: California Department of Transportation (Caltrans), Divisions of Aeronautics, Aircraft Property Tax Assessment by County.
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4, Economic Basis for General Aviation Demand

4.1  Statewide and Regional Economy

California has an enormously productive economy, which is the largest in the U.S. with one-eighth the
nation’s population and it was the sixth largest economy in the world in 2015. Figure 9 compares the per
capita real gross domestic product (GDP) growth rate of California to the U.S.

California is the gateway to the growing Asia economies and Pacific region. Its natural beauty, appealing
climate, diversified population, and popular cultural attractions also attract international visitors and
tourists from other states. California has the location advantage to continue economic growth.

California is the world's fifth largest supplier of food and agriculture commodities (including fruit,
vegetables, dairy, and wine production)“. California also has the nation’s third largest refining capacity
and its refineries are among the most sophisticated in the world. It is also the leader in renewable energy
sources, including wind power, landfill gas, geothermal power, and solar power.

According to the U.S. Chamber of Commerce, California ranks number one in investments in research
and development (R&D). Its R&D expenditures per employee are more than twice that of the national
average. The State’s knowledge and high technology industries are the envy of the world as California
continues to nurture more dynamic and inventive companies.
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Figure 9. Per Capita Real GDP Percentage Change by Year (U.S. and California)

Source: Bureau of Economic Analysis (BEA), U.S. Department of Commerce (Updated December 7, 2016). AECOM analysis.
Note: Per capita real GDP statistics reflect Census Bureau midyear population estimates available as of December 2015.

The employment growth rate in California has outpaced the U.S. as shown in Figure 10 in the last five
years, indicating strong recovery after the recession from late 2007 to mid-2009.

* The Chamber of Commerce of the Unites States, A report on California’s labor market and what must be done to revitalize the
Golden State. (August 2012)
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Figure 10. Employment Percentage Change by Year (U.S. and California)

Source: Bureau of Economic Analysis (BEA), U.S. Department of Commerce (Updated September 28, 2015). AECOM analysis.
Note: Includes full-time and part-time employment by North American Industry Classification System (NAICS) industry.

The information and professional, scientific, and technical services industries are the higher income group
with solid growth in the region. The information industry covers a range of businesses indicative of
California, including motion pictures and sound recording, broadcasting, publishing, and the service
components of Silicon Valley and other telecommunications. In the professional, scientific, and technical
services component critical to the development of high tech industries, California has remained
competitive. Figure 11 shows the historical growth rate of information and professional services
employment in California, which also outpaced the U.S. since the recent recession.
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Figure 11. Information and Professional Employment Percentage Change by Year (U.S. and
California)

Source: Bureau of Economic Analysis (BEA), U.S. Department of Commerce (Updated September 28, 2015). AECOM analysis.
Note: Includes full-time and part-time employment by North American Industry Classification System (NAICS) industry.

AECOM



General Aviation Forecasting and Analysis
Technical Report

Orange County is one of the most rapidly growing urban areas in the U.S. Its growth has been fueled by
significant investments in technology, corporate facilities, residential, and commercial developments. The
knowledge-based industry, a potential incubator of high income employment, is becoming an essential
element of the Orange County economy.5 Fortune 500 companies’ headquarters in Orange County
include Ingram Micro, Western Digital, Broadcom Corporation, Spectrum Group International, Pacific Life,
and Allergan. Orange County is also home to some of the world’s largest companies. Major employers
include Walt Disney, University of California, Irvine, St. Joseph Health, and the Boeing Company.6 The
strong knowledge-based economy generates aviation demand.

As shown in Figure 2 in Section 2, over 86 percent of the based aircraft at SNA are registered in
California and over 90 percent of which are from the Orange County. The economies in California as well
as Orange County are potential drivers for the regional demand in the CMA.

The Transportation Economics Branch of the California Department of Transportation (Caltrans) publishes
long-term socio-economic forecasts by county to assist local and regional agencies in their planning and
travel forecast efforts’. Tables 4 summarizes the historical and projected population, per capita income,
non-farm employment, and information and professional services employment in California and Orange
County from 2000 to 2040. The compound annual growth rates (CAGR) for the historical and forecast
periods are given in Table 4. The historical growth rates for the Orange County are comparable to
changes in California while the projections for Orange County are slightly more conservative than the
statewide projections.

Table 4. Population, Per Capita Income, Information and Professional Services Employment for
California and Orange County

Total Non-farm Information and

Population Per Capita Income Employment Professional Services

(thousands) (thousands) Employment
(thousands)

Year CA Orange CA Orange CA Orange CA Orange

Historical

2000 34,000,835 2,853,893 334 38.2 14,590 1,393 2,800 292
2001 34,512,742 2,889,908 34.1 39.1 14,717 1,418 2,739 289
2002 34,938,290 2,914,438 34.2 39.7 14,590 1,408 2,617 286
2003 35,388,928 2,939,719 35.2 415 14,556 1,434 2,561 288
2004 35,752,765 2,956,482 37.1 43.6 14,724 1,463 2,580 289
2005 35,985,582 2,957,151 38.9 46.4 15,012 1,499 2,636 298
2006 36,246,822 2,955,433 41.4 49.5 15,287 1,527 2,711 307
2007 36,552,529 2,965,823 42.8 49.7 15,414 1,524 2,739 305
2008 36,856,222 2,982,788 43.5 49.9 15,246 1,493 2,717 297
2009 37,077,204 2,998,816 415 46.7 14,375 1,387 2,505 269
2010 37,309,404 3,017,299 42.4 48.0 14,216 1,370 2,506 270
2011 37,427,946 3,051,472 45.2 50.6 14,366 1,386 2,566 272
2012 37,680,593 3,086,260 48.1 53.5 14,713 1,423 2,677 285
2013 38,030,609 3,113,370 48.6 53.3 15,183 1,461 2,790 292
2014 38,357,121 3,139,615 50.6 55.2 15,638 1,495 2,891 301
2015 38,714,725 3,165,203 53.2 58.9 16,051 1,543 2,977 311

® Orange County Grand Jury, Maximizing the Benefits of John Wayne Airport to Better Serve Orange County, 2013-2014.
®2015 Orange County Business Journal Book of Lists.
” Caltrans website (accessed November 2016). http://www.dot.ca.gov/hg/tpp/offices/eab/socio_economic.html.
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Total Non-farm Information and

Population Per Capita Income Employment Professional Services
(thousands) (thousands) Employment
(thousands)
Year CA Orange CA Orange CA Orange CA Orange
Forecast
2016 39,092,700 3,193,005 55.2 61.3 16,401 1,575 3,068 324
2017 39,472,280 3,220,337 58.0 64.3 16,659 1,595 3,153 331
2018 39,832,140 3,246,852 60.9 67.3 16,796 1,617 3,175 335
2019 40,179,740 3,273,635 63.9 69.8 16,942 1,638 3,206 339
2020 40,512,130 3,300,999 66.9 72.2 17,094 1,655 3,253 342
2021 40,842,980 3,328,949 70.1 74.6 17,256 1,671 3,305 348
2022 41,173,630 3,356,366 733 76.8 17,434 1,685 3,362 353
2023 41,502,600 3,383,045 76.6 79.0 17,618 1,700 3,420 359
2024 41,825,730 3,409,073 80.0 81.6 17,786 1,714 3,481 365
2025 42,145,910 3,434,714 83.1 84.2 17,970 1,727 3,543 370
2026 42,456,730 3,460,138 86.3 86.7 18,128 1,740 3,590 375
2027 42,762,770 3,485,352 89.3 89.1 18,289 1,753 3,646 381
2028 43,065,080 3,510,369 925 91.8 18,455 1,769 3,702 386
2029 43,362,840 3,534,579 95.6 94.5 18,621 1,787 3,756 391
2030 43,661,920 3,657,848 98.8 97.3 18,791 1,804 3,809 396
2031 43,958,770 3,580,404 102.0 100.0 18,960 1,821 3,859 400
2032 44,246,810 3,602,103 105.2 102.7 19,124 1,836 3,908 404
2033 44,526,370 3,623,351 108.6 105.6 19,286 1,853 3,954 408
2034 44,801,420 3,643,732 112.3 108.7 19,447 1,867 3,997 411
2035 45,070,650 3,663,240 116.1 111.9 19,606 1,881 4,038 414
2036 45,338,920 3,681,723 120.0 115.1 19,767 1,894 4,079 417
2037 45,599,300 3,699,229 124.2 118.5 19,929 1,907 4,121 421
2038 45,858,430 3,716,031 128.6 122.1 20,093 1,920 4,163 424
2039 46,120,140 3,731,926 133.1 125.9 20,259 1,932 4,206 427
2040 46,386,890 3,747,134 137.7 129.7 20,426 1,945 4,249 430
CAGR
2000-
2005 1.14% 0.71% 3.10% 3.97% 0.57% 1.47% -1.20% 0.41%
;8(1)3 0.73% 0.40% 1.77% 0.67% -1.08% -1.77% -1.01% -1.96%
2010-
2015 0.74% 0.96% 4.63% 4.16% 2.46% 2.40% 3.50% 2.89%
;82(5)' 0.95% 0.82%  523%  4.46% 1.30% 121%  1.85%  1.61%

Source: Caltrans Long-Term Socio-Economic Forecasts by County (accessed November 2016). AECOM analysis
Note: CAGR - Compound annual growth rate.
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In summary, the economic outlook for California and Orange County is positive. The California economy
is expanding faster than the nation, with a substantially higher rate of job creation. Although the leading
regions include the Bay Area, the Sacramento Valley, and the Central Valley, the growth in Southern
California, including Orange County, is still strong and above national average.

4.2 Fuel Price

Fluctuations and overall trends in the cost of aviation fuel is an important factor affecting the aviation
industry since it directly impacts the operating expenses and thus the demand. Fuel prices are
particularly sensitive to worldwide economic uncertainty and political instability. Beginning in 2003, fuel
prices increased as a result of the Irag War, political instability in some oil-producing countries, the rapidly
growing economies of China, India, and other developing countries, and others. By mid-2008, crude oil
prices and average fuel prices were over three times higher than they were in 2003. In the second half of
2008 when the recession was approaching its peak fuel demand decreased worldwide and prices
followed. However, with the initial recovery stage in 2009 prices began to get back to a relatively steady
cost between $100 and $120 per barrel of crude oil and between $3.00 and $4.50 per gallon of aviation
gasoline by 2014 as depicted in Figure 12. With the increase in domestic supply, and slowed demand
with increased efficiency and more options for alternative energy sources, crude oil price dropped to
below $50 per barrel in January 2015, hit $30 per barrel in January 2016, and stayed around $50 per
barrel in 2016. Aviation gasoline and kerosene-type jet fuel prices have also dropped since late 2014 as
shown in Figure 12.2
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Figure 12. Historical Crude Oil and Aviation Fuel Prices (1990 to 2015)
Source: U.S. Energy Information Administration (USEIA). Bureau of Transportation Statistic.

8 Brent crude oil prices in 2016 are based on the release dated December 7, 2016 from U.S. Energy Information Administration
(USEIA). Historical aviation gasoline and jet fuel prices up to 2015 are based on data from the Bureau of Transportation Statistics
(BTS), and the USEIA.
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Analysts hold different views regarding how oil and aviation fuel prices may change in the future.
Reference case forecasts project fuel prices out into the future based on current market conditions,
exchange rates, technology advancement in oil extraction, and other possible factors which may affect
the supply and demand of crude oil. In order to consider future uncertainties, organizations such as the
U.S. Energy Information Administration (USEIA) develop both high and low oil price forecasts in addition
to a reference case. The long-term projected annual growth rates of crude oil prices, aviation jet fuel, and
gasoline fuel prices by the USEIA, including the reference as well as the high and low oil price cases are
summarized in Table 5. The FAA Aerospace Forecast FY2016-2036 projects jet fuel prices for air
carriers will increase by 1.7 percent which is on the high side but falls within the projections by the
USEIA's reference and high oil price cases as shown in Table 5.

Table 5. Forecast Annual Growth Rates for Fuel Prices

Authority (Period) Forecast CAGR

Type of Product Low Oil Price Case Reference Case High Oil Price Case
USEIA (2015 to 2040) . . .

Brent Crude Oil -1.25% 1.25% 3.39%
USEIA (2015 to 2040) 1.06% 1.15% 3.10%

Jet Fuel

USEIA (2015 to 2040) -1.19% 0.43% 2.00%
Gasoline

FAA Aerospace Forecast (2015 to 2036) 1.7%

Jet Fuel .

Source: USEIA Annual Energy Outlook 2016. FAA Aerospace Forecast FY2016-2036. AECOM analysis.

General Aviation Aircraft at John Wayne Airport
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5. Historical General Aviation Demand

5.1  Historical Industry Trends

Understanding of the past trends provides an insight on expectations of the future activity levels. General
aviation activity grew to peak levels in the 70s, accompanied by high manufacture rates of new general
aviation aircraft until it was set back by high fuel costs and concerns on liability issues with increasing
insurance costs and aircraft accidents with aged aircraft at the end of the decade. General aviation
activity levels slowly recovered during the 80s. However, during the early 90s, with the Gulf war, and
economic downturn, activity levels declined. The General Aviation Revitalization Act (GARA) was passed
by Congress in 1994. The new legislation limited the liability of aircraft manufacturers to accidents
involving their aircraft and aircraft parts to less than eighteen years after delivery. The enactment of GARA
resulted in an increase in aircraft production. During the same time, an increase in fractional ownership
programs, benefiting from co-ownership tax treatment, stimulated demand for general aviation aircraft.
The next drop in general aviation activity during the early 2000s is most likely due to the burst of the
dotcom bubble in 2001, and the September 11 attacks. The general aviation activities continued to
decline with the rising fuel prices until another economic downturn that began in December 2007. In the
most recent two to three years, nationwide general aviation activity stabilized when fuel prices returned to
those experienced during the early 2000s and the economy was recovering. Some airports in the U.S.
have shown an increase in general aviation demand, especially in business aviation. General aviation
aircraft shipments have grown since 2012, especially for high value aircraft.

5.2 Based Aircraft

Historical based aircraft records were obtained from the FAA Terminal Area Forecast (TAF) (January
2016) for the fifteen airports within the CMA.

The records from Southern California Association of Governments (SCAG) Regional Air Passenger
Demand Forecast for 2012-2035 Regional Transportation Plan, Aviation and Airport Ground Access
Appendix (April 2012), and California Aviation System Plan (September 2013) were also collected for
reference. However, they are not combined with the historic data obtained from FAA TAF or the data from
the Airport in view of the inconsistency in reporting year and how the aircraft are categorized.

Table 6 summarizes the total number of based aircraft within the CMA. Tables 7, 8, and 9 show the
historic based aircraft by type at SNA. Figure 13 illustrates the historic trend for the based aircraft counts
graphically. Figure 14 presents the percentage share of based aircraft at SNA over the total counts in the
CMA. Appendix B provides the detailed breakdown of the based aircraft by type and location in 2016
with explanatory notes.

Summary of observations from Tables 6 to 9 and Figures 13 to 14:

Total based aircraft in the CMA have declined since 2003 and has just started recovering in the
recent two years.

The based aircraft numbers in SNA have been steady in the beginning of the 21 century and started
to decline after the recent economic downturn (recession from December 2007 to June 2009) until
2013. SNA has shown recovery in the recent three years, especially in jet aircraft and helicopters.

The 2015, 2016 and 2017 records from FAA TAF have underestimated the actual number of based
aircraft at SNA. The difference between FAA TAF FY16 estimate and the Form 5010-1 record based
on an inspection conducted on January 13, 2016 was 29 based aircraft (484-455=29). The difference
between FAA TAF FY17 estimate and the N-number records dated October 6, 2016 was 20 based
aircraft (482-462=20). The projections from FAA TAF to 2040 for SNA have not taken into account
the actual growth in recent two to three years.

The fact that the number of based aircraft at SNA has declined slower than the overall CMA and
recovered faster is illustrated in the increase in market share of SNA within the CMA.
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Table 6. Total Number of Based Aircraft within the CMA

Year Single Engine Multi-Engine Jet Helicopter Other Total
2000 4,811 579 107 131 152 5,780
2001 4,782 612 151 120 148 5,813
2002 4,782 612 151 120 148 5,813
2003 4,824 616 151 120 148 5,859
2004 4,717 571 189 140 144 5,761
2005 4,740 583 198 150 144 5,815
2006 4,605 601 220 154 104 5,684
2007 4,282 573 215 174 109 5,353
2008 3,710 451 198 181 109 4,649
2009 3,580 446 231 186 109 4,552
2010 3,439 421 225 168 0 4,253
2011 3,292 385 199 163 0 4,039
2012 3,075 378 208 158 18 3,837
2013 2,990 377 192 169 18 3,746
2014 2,927 384 222 164 19 3,716
2015* 2,953 390 226 165 19 3,753
2016* 2,976 397 229 168 19 3,789
2017+ 3,002 402 231 172 19 3,826

Source: FAA TAF (January 2016). The missing TOA based aircraft counts from 2012 to 2017 are adjusted to include 361 single-
engine, 38 multi-engine, 3 jet aircraft, 10 helicopters, and 2 others.
Remark: * denotes the year with FAA TAF estimates
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Table 7. SNA Historical Based Aircraft by Type from FAA Form 5010-1 Airport Master Record
(January 2005 to 2016) and Counts on October 2016

Inspection

Month-Year Single Engine Multi-Engine Jet Helicopter Other Total
Jan-05 451 78 46 8 0 583
Jan-06 437 84 60 8 0 589
Jan-07 441 65 68 11 0 585
Jan-08 445 73 68 18 0 604
Jan-09 410 75 59 17 0 561
Jan-10 396 70 53 10 0 529
Jan-11 369 56 45 10 0 480
Jan-12 361 51 42 12 0 466
Jan-13 357 49 39 12 0 457
Jan-14 340 48 38 11 0 437
Jan-15 337 49 52 11 0 449
Jan-16 350 a7 69 18 0 484
Oct-16 342 57 65 17 1 482
YOY Changes
Jan-05 to Jan-06 -3.10% 7.69% 30.43% 0.00% N/A 1.03%
Jan-06 to Jan-07 0.92% -22.62% 13.33% 37.50% N/A -0.68%
Jan-07 to Jan-08 0.91% 12.31% 0.00% 63.64% N/A 3.25%
Jan-08 to Jan-09 -7.87% 2.74% -13.24% -5.56% N/A -7.12%
Jan-09 to Jan-10 -3.41% -6.67% -10.17% -41.18% N/A -5.70%
Jan-10 to Jan-11 -6.82% -20.00% -15.09% 0.00% N/A -9.26%
Jan-11 to Jan-12 -2.17% -8.93% -6.67% 20.00% N/A -2.92%
Jan-12 to Jan-13 -1.11% -3.92% -7.14% 0.00% N/A -1.93%
Jan-13 to Jan-14 -4.76% -2.04% -2.56% -8.33% N/A -4.38%
Jan-14 to Jan-15 -0.88% 2.08% 36.84% 0.00% N/A 2.75%
Jan-15 to Jan-16 3.86% -4.08% 32.69% 63.64% N/A 7.80%
Jan-16 to Oct-16 -2.29% 21.28% -5.80% -5.56% N/A -0.41%

Source: Based aircraft counts are from the historical FAA Form 5010-1 Airport Master Record provided by the Airport. The

inspections were typically conducted in January of each year. The most recent 2016 records are based on the N-number

records obtained from the Airport (dated October 6, 2016). 2016 records include two helicopters for the Orange County
Sheriff's Department (OCSD) but exclude six aircraft at the Lyon Air Museum, four turbine aircraft under maintenance at
Martin Aviation, and two helicopters relocated to other facility after transfer of ownership. AECOM analysis.

Remark: N/A - not available. YOY- Year over year.
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Table 8. SNA Historical Based Aircraft in October 2016 by Engine Type

Fixed Wing Piston Fixed Wing Turbine Helicopter Other Total
Inspection — I' — — Based
- urbo urbo
Month-Year Single  Multi- o, Total Piston Turbine Total (Glider) ajrcraft
Engine Engine prop Jet rera
Oct-16 338 35 373 26* 65 91 6 1 17 1 482

Source: 2016 records are based on the N-number records obtained from the Airport (dated October 6, 2016). AECOM analysis.
Remark: *The 26 turboprop includes 4 single-engine turboprops and 22 multi-engine turboprops.

Table 9. SNA Historical Based Aircraft from FAA TAF

Fiscal Year Single Engine  Multi-Engine Jet Helicopter Other Total
2003 452 78 42 8 0 580
2004 454 73 42 8 0 577
2005 451 78 48 8 0 585
2006 437 84 60 8 0 589
2007 441 65 68 11 0 585
2008 445 73 68 18 0 604
2009 410 75 59 17 0 561
2010 396 70 53 10 0 529
2011 369 56 46 10 0 481
2012 361 51 42 12 0 466
2013 340 48 38 1 0 437
2014 340 48 38 1 0 437
2015* 346 49 39 11 0 445
2016* 352 51 40 12 0 455
2017* 358 52 40 12 0 462
YOY Changes
2003 to 2004 0.44% -6.41% 0.00% 0.00% N/A -0.52%
2004 to 2005 -0.66% 6.85% 14.29% 0.00% N/A 1.39%
2005 to 2006 -3.10% 7.69% 25.00% 0.00% N/A 0.68%
2006 to 2007 0.92% -22.62% 13.33% 37.50% N/A -0.68%
2007 to 2008 0.91% 12.31% 0.00% 63.64% N/A 3.25%
2008 to 2009 -7.87% 2.74% -13.24% -5.56% N/A -7.12%
2009 to 2010 -3.41% -6.67% -10.17% -41.18% N/A -5.70%
2010 to 2011 -6.82% -20.00% -13.21% 0.00% N/A -9.07%
2011 to 2012 -2.17% -8.93% -8.70% 20.00% N/A -3.12%
2012 to 2013 -5.82% -5.88% -9.52% -8.33% N/A -6.22%
2013 to 2014 0.00% 0.00% 0.00% 0.00% N/A 0.00%
2014 to 2015* 1.76% 2.08% 2.63% 0.00% N/A 1.83%
2015* to 2016* 1.73% 4.08% 2.56% 9.09% N/A 2.25%
2016* to 2017* 1.70% 1.96% 0.00% 0.00% N/A 1.54%

Source: FAA TAF (January 2016). Remark: * denotes the year with FAA TAF estimate. N/A - not available. YOY — Year over year.
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Remark: Bars with darker shades represent records from the Airport; lighter shades represent records based on FAA TAF. Noted

that the records from FY2005 to FY2012, and FY2014 were very consistent between the two sources. FAA TAF’s

FY2015 to FY2017 data are estimates only, they have not been updated to reflect actual records.
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5.3  General Aviation and Air Taxi Operations

Historical general aviation and air taxi operations from the FAA Air Traffic Activity System (ATADS) are

summarized in Table 10 and graphically depicted in Figure 15.

Table 10. SNA Historical General Aviation and Air Taxi Operations

Itinerant General

Local General

Year Air Taxi Aviation Aviation Total
2000 13,776 164,007 124,646 302,429
2001 15,793 145,126 138,893 299,812
2002 16,643 150,428 124,172 291,243
2003 22,896 137,538 112,013 272,447
2004 25,683 143,913 113,018 282,614
2005 25,987 133,999 118,814 278,800
2006 26,860 133,431 113,352 273,643
2007 25,180 131,257 92,902 249,339
2008 25,192 114,223 91,059 230,474
2009 14,140 103,778 87,234 205,152
2010 9,584 100,537 77,508 187,629
2011 9,290 98,197 71,673 179,160
2012 9,256 97,542 74,331 181,129
2013 11,161 96,225 67,340 174,726
2014 13,225 101,768 85,369 200,362
2015 14,336 96,146 78,835 189,317
CAGR
2000-2015 0.27% -3.50% -3.01% -3.07%
2010-2015 8.39% -0.89% 0.34% 0.18%

Source: FAA Air Traffic Activity System (ATADS).
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Figure 15. SNA Historical General Aviation and Air Taxi Operations

Source: FAA Air Traffic Activity System (ATADS).
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FAA’s Traffic Flow Management System Counts (TFMSC) includes information, such as aircraft model, for
air carrier, air taxi, general aviation, and military operations to and from landing facility as well as fixes,
both in the US and in nearby countries that participate in the TFMS system. The source data are created
when pilots file flight plans and/or when flights are detected by the National Airspace System, usually via
radar. The TFMSC records are assembled by the FAA Air Traffic Airspace Lab by combining electronic
messages transmitted to the host computer for each flight into a complete record of that flight.9

Table 11 summarizes the historical operations recorded in TFMSC by aircraft engine type. Although
TFMSC data do not record all the operations, the recorded operations provide the lower bound estimates
for the different types of aircraft. It is anticipated that most of the unrecorded flights are domestic local
flights that fly under Visual Flight Rules (VFR) and by smaller general aviation aircraft.

Table 11. SNA Historical General Aviation and Air Taxi Operations by Aircraft Type based on FAA
TFMSC Records (Lower Bound Estimates)

Not recorded in

Year Piston Turbine Jet TEMSC
2000 16,253 14,409 17,197 254,570
2001 18,036 14,852 18,894 248,030
2002 17,011 11,579 21,909 240,744
2003 15,620 11,277 24,633 220,917
2004 15,191 12,538 29,982 224,903
2005 14,610 13,410 28,898 221,882
2006 13,258 13,856 28,040 218,489
2007 13,652 9,928 32,174 193,597
2008 15,928 9,037 29,024 176,485
2009 15,923 7,342 24,950 156,937
2010 14,277 7,671 25,651 140,030
2011 10,902 7,839 23,185 137,234
2012 9,682 7,356 22,695 141,396
2013 10,644 6,623 21,977 135,482
2014 10,999 5,710 22,891 160,762
2015 11,746 5,182 23,877 148,512

Source: FAA Traffic Flow Management System Counts (TFMSC) and Air Traffic Activity System (ATADS).

In November 2017, the Airport provided the total 2016 annual operations by aircraft engine type derived
from the noise model analysis. Table 12 summarizes the number of operations by aircraft engine type.
The forecast models are updated to match with the same baseline annual operations in 2016.

Table 12. SNA Historical General Aviation and Air Taxi Operations by Aircraft Type based on Noise
Model Records

Year Piston Turbine Jet Helicopter/ Total GA Operations
Other
2016 147,352 9,798 31,712 3,862 192,724

Source: January to December 2016 data is based on the email from L&B and the Airport dated November 3, 2017.

°® FAA TEMSC Index. http://aspmhelp.faa.gov/index.php/TFMSC.

AECOM



General Aviation Forecasting and Analysis
Technical Report

5.4  Existing General Aviation Business Communities at SNA

General aviation accounts for the majority of the total aircraft operations at SNA. The general aviation
activities at the Airport are supported by fixed base operators (FBO), and other service providers that
provide aeronautical services including aircraft handling (fueling/cleaning/catering), aircraft maintenance,
flight instructions, aircraft rentals, air charter services, tie-downs and hangar facilities, aircraft sales,
ground transportation, and car parking, etc. The operation characteristics and the number of based
aircraft of the air charter services and flight schools at SNA are relevant information for the forecast
analysis.

Full-Service Fixed Base Operators:

Atlantic Aviation is located on the Southeast side of the Airport, generally referred as the Southeast
FBO. The Southeast FBO includes one two-story office building, three community hangar structures
(83,265 square feet), and a fuel storage facility. The area covers approximately seven acres.' It
provides amenities and services, such as aircraft fueling, hangar space, pilot’s lounge, snooze room
and showers, crew cars, rentals, valet services, concierge, wireless internet, and other support
services.

Signature Flight Support is located on the east side and includes hangars on the west side of the
Airport, generally referred as the Eastside FBO. The FBO facilities include one hangar/office
structure (45,778 square feet), a separate T-hangar building (14,982 square feet), and a fuel storage
facility. The area covers approximately ten acres.' It features a 9,000 square-foot terminal and
21,000 square-foot hangar for transient aircraft. It provides amenities and services including: aircraft
fueling, hangars, valet vehicle parking, crew cars, conference rooms, crew lounge with quiet rooms,
full bath and showers, wireless internet, and other support services.

Limited Service Fixed Base Operator:

Martin Aviation is located on the west side of the Airport and offers aircraft maintenance services for
turbine aircraft. The services provided by Martin Aviation also include ramp parking, hangar parking,
office rental space, interior repair and refurbishing, avionics service, and aircraft detailing. Martin
Aviation is collocated with the Lyon Air Museum.

Specialized Aviation Service Operator:

Jay’s Aircraft Maintenance has an aircraft maintenance facility on the southwest side of the Airport. It
is specialized in maintenance on aircraft under 12,000 Ibs. It also provides service and recovery of
airplanes for pilots flying in Mexico.

Charter Services (Part 135 On-Demand Operations):

STA Jet is headquartered at SNA. It provides a combination of executive charters, aircraft
management, and aircraft sales and acquisitions. Its fleet includes light, mid-side, and heavy aircraft
based throughout the nation. It also has operations based in Van Nuys, Palm Springs, San Jose, and
Miami. At SNA, STA Jet has eleven aircraft parked at Signature Flight Support’s facilities, including
nine jet aircraft (Gulfstream G-IVs, Challenger 600, 601, Cessna Citation 501, 550) and two
turboprops (Beechcraft 200, Pilatus PC12).

Paragon Airways is headquartered at SNA. Its charter fleet is parked at Signature Flight Support’s
facility at SNA, including four jet aircraft (Cessna Citation 550, 560, 560XL), one multi-engine
turboprop (Beechcraft 200), one single-engine piston (Beech A36) and one helicopter (BELL 206).

Regency Air is headquartered at SNA and its charter fleet is parked at Signature Flight Support’s
facility. It has three jet aircraft based in SNA, including two Hawker 400A and one Falcon 50.

ii Request for Qualifications for Interim Leases for Fixed Base Operator, 2016.
Ibid.

AECOM



General Aviation Forecasting and Analysis
Technical Report

West Coast Aviation Services is headquartered at SNA and maintains charter aircraft at various
bases throughout Southern California and Nevada. It provides Part 135 charter services in
turboprop, light, and mid-size and heavy jets. West Coast Aviation Services’ alliance partner KMR
Aviation, headquartered in ONT, specializes in personalized charter services and operate the large
charter fleet Challenger 604 executive jets. West Coast Aviation Services’ repair station is at LGB.
Fleet based in SNA include a Challenger 604 (new addition in 2016)12, six multi-engine turboprops
(Beechcraft 200 and 300), and one single-engine piston (PA46). These based aircraft are parked at
Atlantic Aviation’s facility. It also has aircraft for sale and they are parked at the Executive Hangars’
facility.

Clay Lacy Aviation’s full-service, fixed base operations, and repair stations are located at Van Nuys
Airport (VNY) and Boeing Field (BFI) in Seattle. Its fleet is located in fifteen locations throughout the
U.S. It has two jet aircraft stored at Atlantic Aviation’s facility at SNA.

Desert Jet is based at their Palm Springs/Thermal headquarters at the Jacqueline Cochran Regional
Airport (TRM). It provides charter services to/ffrom SNA but do not store their aircraft in SNA.

Jetset Airlines is based at SNA and has one jet aircraft (Learjet 35) parked at Atlantic Aviation’s
hangar in SNA.

Macair is an international private charter operator and has based aircraft across the U.S. and around
the world. It is headquartered at the Signature Flight Support FBO at SNA. Its maintenance facility is
located at LGB, where it has a satellite office located at AirFlite FBO. It also has a satellite office at
VNY.

TWC Aviation was acquired by Landmark Aviation in 2015. It still operates charter service as an
affiliated entitle of Landmark Aviation. TWC Aviation’s operations center at SJC, VNY, and
Westchester County Airport (HPN), New York. None of TWC Aviation’s aircraft or the combined fleet
list of Landmark Aviation is based at SNA.

OC Helicopters is based at SNA. Its office and hangars are located in the Atlantic Aviation Executive
Terminal. It has three based helicopters at Atlantic Aviation’s facility.

Flight schools:

Revolution Aviation, also known as EatSleepFly, is based at SNA and offers both helicopter and fixed
wing aircraft flight training. Its services also include sightseeing tours and professional photo flights.
It has eight helicopters and two single-engine piston aircraft. Revolution Aviation expects to double
their number of helicopters to sixteen in the next five yearsls. It operates from two hangars and tie-
downs at Southcoast’s facility and has recently acquired new ramp space with Marin Aviation located
on the west side of the airport.

Sunrise Aviation is a flight training academy based at SNA. It offers standard fixed wing aircraft and
sport and aerobatic aircraft flight training. It has eighteen based aircraft, including seventeen single
engine piston and one twin engine piston aircraft™®. They are tenants of both the Executive Hangars
and the County tie-downs.

Orange County Flight Center (OCFC) is also a flight school based at SNA. It operates from Atlantic
Aviation’s facility and parks its aircraft at the County tie-downs. It has fifteen single engine piston and
two twin-engine piston based on the submitted survey form™.

12 \West Coast Aviation Services press release, August 30, 2016. http://www.wcas.aero/press/Legacy.pdf.
S Details refer to the meeting notes for stakeholder interviews conducted in November, 2016.

Ibid.
'3 Details of the survey refer to the Aircraft Owner Survey Report.
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0. General Aviation Demand Forecasts

6.1 Based Aircraft

6.1.1 Forecasting Methodology

The forecast for based aircraft at SNA include both top-down and bottom-up approaches:

The top-down approach estimates the total regional demand for based aircraft in the CMA based on
historic activities and socio-economic factors. The future based aircraft fleet is then allocated to each
airport in the CMA to derive future based aircraft at SNA. The decision by an aircraft owner on where
to base the aircraft depends on many factors, such as the proximity of the airport to the owner’s
residence or business, the facilities, and services available at each competitive airport. Once the
future based aircraft numbers at SNA is estimated, it is further categorized based on historic and
industry trends.

The bottom-up approach projects the based aircraft at SNA by type based on growth rates predicted
nationally by FAA,GAMA, aircraft manufacturers, and adjusted with recent local trends observed at
SNA and CA.

The results of both approaches are compared and consolidated to a recommended baseline scenario, a
high case scenario, and a low case scenario. Findings are then compared with the FAA TAF and SCAG
RTP based aircraft forecasts for SNA.

6.1.2 Based Aircraft Projections for CMA

The future regional demand for based aircraft in the CMA is estimated by regression analysis that related
aviation demand (dependent variables), such as based aircraft numbers, to key parameters (independent
variables) such as fuel prices, income, population, and employment. Correlations between historic based
aircraft numbers and socioeconomic data are analyzed to find the highest relationship between the
dependent and independent variables. The forecast of future based aircraft in the CMA is then derived
from the regression model incorporating forecast socioeconomic data to 2040.

Multiple regression analyses on historic data from 2000 to 2015 demonstrated a strong correlation of
regional based aircraft numbers to aviation gasoline price of the previous year, and the total information
and professional employments in Orange County. The coefficient of determination (RZ) is 0.93 which
signifies a high percent of variation in the dependent variables that are explained by the independent
variables.

Two scenarios have been developed to estimate the future based aircraft numbers in the CMA based on
the forecast economic growth represented by the increase in total information and professional
employment in Orange County forecasted by the California Department of Transportationle, and fuel
prices projected by the USEIA Annual Energy Outlook 2016. One scenario is based on the reference oil
price and the other scenario is based on the high oil price case. The low oil price case is not included
because the elasticity of fuel price to the incentive of acquiring a new aircraft is likely to diminish as the
price goes too low. The assumptions on future information and professional employment and the different
oil price cases are given in Tables 4 and 5 in Section 4.

Figure 16 presents the outcome of the regression model, and correlation with the historic records. It is
estimated that the number of based aircraft in the CMA will be between 4,142 and 5,725. FAATAF
projections, adjusted with the missing TOA counts, are also included in Figure 16.

Supplementary information on the regression model is provided in Appendix C.

16 Long-Term Socio-Economic Forecasts by County 2016, California Department of Transportation, the Economic Analysis Branch.
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Figure 16. Forecast Based Aircraft in CMA

6.1.3 Based Aircraft Projections for SNA
Top Down Approach

In order to allocate the total based aircraft numbers to each airport in the CMA, a distribution model is
developed considering the following key factors or attributes:

Factor 1: Geographic distribution of private pilots within the CMA and the driving time from their
registered address to each airport. It is assumed that GA aircraft owners are mostly private pilots
themselves and prefer to base their aircraft closer to their residence or business. An airport with a
higher private pilot population within a shorter driving duration will have a higher probability to attract
more GA aircraft to base there.

Factor 2: Airfield facilities, e.g. length and load capacity of runways, availability of ATCT, AWOS.
Reference is made to the NBAA recommended optimum and acceptable requirements for business
aircraft'’. The model assumes airports equipped with better airfield facilities and meet the NBAA
recommended requirements will be more attractive to aircraft owners, especially business jets.

Factor 3: Parking and storage facilities, e.g. number of tie downs, tie-downs with shade cover, T-
hangars, non T-hangars, and transient space. The model assumes airports with more aircraft parking
and storage facilities represent higher demands on based aircraft.

Factor 4: Services, e.g. availability of food, restrooms, public phone, rental car, public transit, avionic
repairs, prop service, aircraft rental/sales, airframe repair, power plant repair, search and rescue,
sport flying, training, tourism, gliders, etc. The model assumes airports with more services will attract
more aircraft owners.

7 National Business Aviation (NBAA), Airports Handbook 2009. These NBAA guidelines are not intended to replace the FAA design
standards. Reference should also be made on actual aircraft performance requirements.
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Factor 5: FBO and support business, e.g. number of FBOSs, flying clubs, maintenance business, etc.
It assumes airports with more FBO and business supporting GA activities will be more attractive to
the aircraft owners.

Factor 6: Existing share of based aircraft in the CMA.

Factor 7: Other unique impact factors, e.g. only CRQ provide Custom and Border Protection facility
for GA.

Figure 17 shows a close correlation between the estimated distribution for each airport in the CMA and
the actual distribution estimated by FAA TAF 2015 and the Form 5010-1 records. (R2 =0.98 and 0.97,
respectively). Supplementary information on the distribution model is given in Appendix C.

It should be emphasized that the distribution model is based on pre-existing conditions and behaviors of
the GA community within the CMA. It does not mean that if one of the contributing factors is increased
infinitely, then it would lead to a proportional infinite increase in based aircraft share. Airport sponsors,
operators, and tenants are assumed to be rational, and new business or facility expansion would happen
when there is a business case or facility shortage. The focus of the model is to distribute the share based
on the relative performance and characteristics of the airport in the CMA.
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Figure 17. Baseline Distribution Model Estimates for Based Aircraft Numbers in 2015

The forecast based aircraft numbers at SNA is then obtained by distributing the total demand of the CMA
as shown in Figure 16 based on two cases:

Case 1 (Fixed Share Case) assumes the relative attractiveness of SNA to other airports in the CMA
stay constant throughout the planning horizon and the private population in each cities within the
CMA also stay at similar level as existing conditions

Case 2 (Increasing Share Case) assumes there will be improvements in the facilities, support
business, and services at SNA (i.e. comparative ranking for SNA in the CMA will go up), and the
private pilot populations will increase slightly at 0.1 percent per annum. FAA Aerospace Forecast
2016 to 2036 estimated a decline for private pilots at -0.6 percent and growth in student pilots at 0.3
percent per annum. Given the strong growth in student pilot populations in the area, especially
Orange County, in the recent years and less decline in private pilots as compared to the nation as
discussed above, Case 2 anticipates a slight growth in private pilot population.
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Figure 18 presents the distribution to SNA for these two cases.
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Figure 18. Forecast Based Aircraft Numbers at SNA from Top Down Approach
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Bottom Up Approach

Table 13 summarizes the projected CAGR for different type of aircraft by FAA Aerospace Forecast 2016-
2036, GAMA 2016 Industry Outlook, FAA TAF for SNA, SCAG RTP 2012-2035 for Orange County, and
Bombardier Market Forecast 2016-2025.

Two cases are developed for the bottom up approach:

Case 3 (Low Growth Case) assumes fixed wing piston aircraft will shrink over the forecast period
following the national trend predicted by the FAA Aerospace Forecast. Considering the strong historic
growth in fixed wing turbine aircraft and rotorcraft at SNA, Case 3 assumes their growths will at lease
meet the projected national growth rate from GAMA. The proposed annual growth rates are given in
Table 13.

Case 4 (High Growth Case) assumes fixed wing piston aircraft will reach the growth rates estimated
by FAA TAF for SNA. The growth rates projected for fixed wing turbine and rotorcraft will be 25
percent higher than the national growth rate from GAMA to foster the strong historic growth for high
value aircraft at SNA and the region. The proposed annual growth rates are given in Table 13.

Federal Regulations 14 CFR 91.225 and 91.227 have specified the requirements for Automatic
Dependent Surveillance-Broadcast (ADS-B) Out equipment to fly most controlled airspace by January 1,
2020. ADS-B Out is a function of an aircraft's onboard avionics that periodically broadcasts the aircraft’'s
state vector and other information. The FAA estimates that as many as 160,000 GA aircraft will require
ADS-B Out. For owners of GA aircraft who are particularly price sensitive and have been postponing their
installations (i.e. fixed-wing, single-engine piston aircraft owners), the FAA implemented the rebate
program starting September 2016 to incentivize the installations. Nevertheless, there are also concerns
whether the capacity of avionics installers and equipment manufacturers can meet the demand for
software upgrades and equipment installations by 2020. The implementation deadline may be extended if
the installations and available products cannot meet the demand. The potential impacts to the price
sensitive based aircraft owners at SNA, mostly the aged single-engine piston aircraft using the County
facility, are generally reflected in the low scenario. It is recommended to review the forecast when FAA
has collected more records on equipage and closer to the 2020 deadline.
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Table 13. Projected Based Aircraft Growth Rate by Type

Fixed Wing Piston Fixed Wing Turbine Helicopter Total
Source Single  Multi- Turbo  Turbo . . Based
Engine Engine Total prop Jet Total ~ Piston Turbine Total Ajrcraft

Historic CAGR (2013 to 2016)

FAA Aerospace i o or o 0 0 0 0 1) 0 0
L g3 “000% -0.59% -0.14% -0.69% 278% 124% 2.11% 280% 258% 0.58%
GAMA 2016 NA  NA  -0.60% 150% 2.80% NA  307% 3.62% 3.45% -0.20%
Industry Outlook
Forecast CAGR (2016 to 2035)

FAA Aerospace N 700n N E1on O ARO 0 0 0 0 9 0 0
L g3 070% -051% -0.68% 133% 237% 195% 195% 215% 209% 0.15%
GAMA 2016 NA  NA  -056% 1.75% 2.89% NA  198% 2.65% 2.45% 0.40%
Industry Outlook

E)ArAS LAAF 150% N/A* N/A  NA* 188% NA NA  NA 042% 1.62%

Forecast CAGR (2010 to 2035)

SCAG Forecast for

0.51% -0.71% 0.41% -0.21% 2.15% 1.18% N/A N/A 1.44% 0.56%
Orange County

Forecast CAGR (2016 to 2025)

Bombardier Market

0,
Forecast 2016-2025 N/A N/A N/A N/A 2% N/A N/A N/A N/A N/A

Bottom Up Approach Assumed CAGR (2016 to 2040)

Case 3

- 0 - 0% - 0 0 0 0 0 0 0 0
(Low Growth Case) 0.70% -0.51% -0.68% 1.75% 2.89% 259% 1.98% 2.65% 2.42% 0.28%

Case 4

0 1) 0 0 9 0 0 9 0 0
(High Growth Case) 159% 1.59% 1.59% 2.19% 3.61% 3.25% 2.48% 3.31% 3.03% 2.01%

Remark: * FAA TAF and historic Form 5010-1 for SNA report multi-engine aircraft only, which include multi-engine propeller-driven
aircraft either reciprocal engine or turboprop.
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Figure 19 presents the forecast based aircraft numbers for SNA using the bottom up approach.
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Figure 19. Forecast Based Aircraft Numbers at SNA from Bottom Up Approach

By comparing the outcome of both approaches as shown in Figures 18 and 19, the upper and lower
bound estimates are within 10 based aircraft. It is estimated that the based aircraft at SNA will range from
the lower bound of approximately 510 units to the higher bound of 775 units by 2040, rounded to the
nearest 5 based aircraft. The recommended baseline moderate growth scenario will be the mean with
approximately 645 based aircraft.

Table 14 summarizes the baseline, low, and high scenarios for forecast based aircraft by type.

Table 14. SNA Forecast Based Aircraft by Type

- Fixed Wing Piston Fixed Wing Turbine Helicopter Other Total diffe(ﬁznce
vear Esrlwrg];?rLee El\:::litr:_e Total -l;)urrob; le;k;o Total Piston Turbine Total (Glider) ajrcraft FA(XTAF
Oct2016 338 35 373 26 65 91 6 11 17 1 482 5.9%
Baseline Scenario
2021 348 36 384 29 76 105 7 13 20 1 510 3.3%
2026 359 37 396 32 89 121 7 15 22 1 540 0.8%
2040 389 40 429 42 141 183 10 22 32 1 645 -3.3%
Low Scenario
2021 326 34 360 28 75 103 7 12 19 1 483 -2.2%
2026 315 33 348 30 86 116 7 14 21 1 486 -9.2%
2040 285 31 316 38 126 164 9 20 29 1 510 -23.5%
High Scenario
2021 366 38 404 29 78 107 7 13 20 1 532 7.5%
2026 395 41 436 32 93 125 8 15 23 1 585 9.1%
2040 492 51 543 44 152 196 11 24 36 1 775 16.2%

Note: Numbers may not add up due to rounding. Forecasts differ from FAA TAF by less than 10 percent in the 5-year forecast
period, and 15 percent in the 10-year forecast period.
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6.2  GA and Air Taxi Operations

The forecast for general aviation and air taxi operations at SNA is based on the estimated number of
operations per based aircraft by type of aircraft, ownership, and usage. The methodology is illustrated in
Figure 20 and the assumptions in the model are listed below.

General Aviation Operations at SNA

Transient charter

aircraft Based charter

aircraft dep/arr at
other airports

8.0%
Air Taxi

Based charter
aircraft dep/arr
at SNA

Based charter
aircraft

Air Taxi Operations at SNA Total Operations for the

Based Air Charter Aircraft

vy
aircraft itinerant
at SNA Operations

Based aircraft
operations at
other airports

Total Operations for the
Based Aircraft

General Aviation
Operations at SNA

Figure 20. General Aviation Operations Model lllustration

The average number of hours flown and nhumber of landings by different type of active aircraft for
different usage reference the FAA General Aviation and Part 135 Activity Survey 2015 and are
adjusted to the characteristics of SNA from stakeholder interviews and aircraft owner online survey. It
is generally assumed that based aircraft owned by individuals tend to fly mostly for personal use
while corporation owned aircraft are mostly for business, instructional, and sightseeing. The activity
levels for based aircraft that are co-owned or owned by partnership or government are not as high as
corporation owned aircraft but higher than those owned by individuals. The average number of hours
flown and number of landings per based air charter aircraft operated by charter services at SNA,
such as STA Jet, Paragon Airways, Regency Air, West Coast Aviation Services, Clay Lacy Aviation,
Jetset Airlines, and OC Helicopters, reference the Part 135 air taxi operations from the FAA Survey
2015. Based aircraft without valid FAA registration are considered inactive. Table 15 summarized the
estimated average number of landings per based aircraft assumed in the model.

The FAA Aerospace Forecast 2016 to 2036 projects the total general aviation and air taxi hours flown
by single engine and multi engine piston aircraft will decrease at -0.6 percent and -0.2 percent per
annum, respectively. The duration for each trip flown by these two types of aircraft are 1 hour 36
minutes on average. Our model assumes the average number of landings per single engine and
multi-engine piston aircraft will decline at the same rate per year. For other types of aircraft, the
activity levels per based aircraft assumes similar to 2015 level.
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Table 15. Estimated Average Landings per Active Based Aircraft in 2016

Type of Aircraft /
Ownership

Average Landings
per Active Aircraft

General Aviation Use

Single Engine Piston

Type of Aircraft /
Ownership

Average Landings
per Active Aircraft

On Demand Part 135

Use

Single Engine Piston

Corporation 230
Single Engine Turboprop

Corporation 175
Multi Engine Turboprop

Corporation 175
Jet Aircraft

Corporation 240
Rotorcraft Turboshaft

Corporation 150

Individual 150

Corporation 190

Co-Owned 170

Partnership 170

Government 170
Single Engine Turboprop

Corporation 170
Multi Engine Piston

Individual 170

Corporation 270

Co-Owned 215

Partnership 215
Multi Engine Turboprop

Individual 160

Corporation 170

Co-Owned 165

Partnership 165
Jet Aircraft

Individual 190

Corporation 230

Co-Owned 215

Partnership 215
Rotorcraft Piston

Individual 30

Corporation 70
Rotorcraft Turboshaft

Corporation 120

County of Orange 150
Glider

Individual 30

Source: FAA General Aviation and Part 135 Activity Survey

2015. AECOM Analysis.

Statue at John Wayne Airport
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The estimated number of landings per based aircraft was verified with the aircraft owner survey
conducted in November 2016™. Owners/managers of 47 single engine piston aircraft have
responded the survey question on number of landings and 46 of them responded to the question on
total number of hours flown in 2015. Figures 21 and 22 summarize the findings and the benchmark
with the national average from the FAA Survey 2015 for single engine piston aircraft. The
responded single engine piston aircraft performed an average of 110 landings in 2015 and they took
approximately 1 hour 13 minutes per landing. The number of landings is slightly below the national
average of all single engine piston aircraft (140 landings), but it is three times higher than the
average number of landings for personal use (33 landings). The duration for each trip is also slightly
shorter than the national average at 1 hour 36 minutes (shorter duration means higher frequency for
the same total hours flown). As shown in Figure 23, most of the hours flown by the single engine
aircraft samples at SNA are for personal use (average 71.3%).

There are only three multi-engine piston aircraft and one jet aircraft that responded the question on
number of landings performed and hours flown in 2015. The sample size is too small to use.

> =400
¥ No. of SE Piston Samples
Collected for SNA
350 t0 399 oflectedtor
0 300t0349 SNA Average of 47 SE Piston samples
54
£ 250t0299 All SE piston (national average)
S
c
E 200to 249 190 Personal (national aveage)
k] 1
188
5 150t0199 ; ional
g 143 Business (national average)
™ 140
Soreil e 110 == == Sightseeing (national average)
50 to 99
== «= Part 135 Air Taxi (national average)
0to049 33

0 S 10 15 20
No. of Samples

Figure 21. Average Landings per Single Engine Piston Aircraft Sample from the Survey

Source: FAA General Aviation and Part 135 Activity Survey 2015. Aircraft Owner Survey for SNA (November 2016). AECOM
Analysis.

'8 Details of the survey refer to the Aircraft Owner Survey Report.
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Figure 22. Average Number of Hours Flown per Landing per Single Engine Piston Aircraft
Sample from the Survey

Source: FAA General Aviation and Part 135 Activity Survey 2015. Aircraft Owner Survey for SNA (November 2016). AECOM

Analysis.
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Figure 23. Percentage of Time Flown for Personal Use for Single Engine Piston Aircraft Sample
from the Survey

Source: Aircraft Owner Survey for SNA (November 2016). AECOM Analysis.
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The ownership for different types of aircraft for the existing condition is shown in Figure 24. The
future based aircraft numbers and type of aircraft for the baseline, low, and high scenario are given in
Section 6.1. Aircraft ownership and based air charter aircraft by type of aircraft are estimated based
on similar proportion as the existing condition.

Based Aircraft
20 40 60 80 100 120 140 160

| | | | | | |

Individual

o

m Single Engine Piston

m Single Engine Turboprop
Corporation

Co-Owned

= Multi Engine Piston
m Multi Engine Turboprop
Partnership M Jet Aircraft (Turbofan)
Government m Jet Aircraft (Turbojet)
Deregisted and hold reservation & Rotorcraft Piston

Not assigned/reserved Rotorcraft Turboshaft
m Glider

0O 5 10 15 20 25 30 35 40 45 50 55 60 65

Corporation
Individual
Corporation
Co-Owned
Partnership
Individual
Corporation
Co-Owned
Partnership

Individual

Corporation
Co-Owned
Partnership

Not assigned/reserved
Corporation

Individual

Corporation

Deregistered and reserved
Corporation
County of Orange

Figure 24. Existing Based Aircraft Ownership for Different Type of Aircraft

Source: N-number records obtained from the Airport (dated October 6, 2016). AECOM analysis.

AECOM



General Aviation Forecasting and Analysis
Technical Report

The model assumes 50 to 60 percent of the total operations flown by a based general aviation
aircraft in each year are local operations. For the remaining 40 to 50 percent itinerant operations,
approximately 35 percent of them are either departures or arrivals at SNA.

Amongst the total number of operations flown by a based air charter aircraft in each year, the model
assumes approximately 35 percent are departures or arrivals at SNA. The remaining 65 percent are
flights to other airports. Air charters are more likely to fly multiple destinations and some of the air
charter services at SNA have their Part 145 service center in other airports.

The proportion between transient and based aircraft operations is estimated to be approximately 40
to 60 percent and it is comparable to the responses collected from the stakeholder interview as
shown in Figure 25. The growth rate in transient operations follow the growth rate for general
aviation and air taxi operations estimated from the based aircraft.

W Based Aircraft Operations  m Transient Operations

Atlantic Aviation's customers H

Signature Flight Support's customers

Jay's Aircraft Maintenance's customers ﬁ

Estimated Total GA+AT Operations

80% 60% 40% 20% 0% 20% 40% 60% 80%

Figure 25. Proportion of Based Aircraft and Transient Operations from Stakeholder Interviews
and Estimation for Existing Condition

Source: Stakeholder interviews with Signature Flight Support and Jay’s Aircraft Maintenance, and FBO survey form from Atlantic
Aviation (November, 2016). AECOM analysis.

The forecast annual total general aviation and air taxi operation for the baseline, low, and high scenarios
are given in Figure 26. Table 16 summarizes the corresponding share of local, itinerant general aviation,
and air taxi operations. Comparison with FAA TAF is given in Figure 26 and Table 16. Table 17
summarizes the annual operations by aircraft engine type. Table 18 provides the estimated transient
operations.
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Figure 26. Forecast Total General Aviation and Air Taxi Operations

Table 16. SNA Forecast General Aviation and Air Taxi Operations

Vear At T General Aviation  General Aviation Total Pd?][fceergtnacgee
Itinerant Local from FAA TAF

Baseline 2016* 15,400 90,900 86,500 192,800 3.3%

Baseline Scenario

2021 17,600 93,100 88,600 199,300 5.2%

2026 20,200 96,100 91,500 207,800 8.0%

2040 30,200 107,500 102,300 240,000 19.2%

Low Scenario

2021 17,200 88,100 83,800 189,100 -0.2%

2026 19,300 86,300 82,000 187,600 -2.5%

2040 27,000 84,500 80,300 191,800 -4.7%

High Scenario

2021 18,000 97,300 92,600 207,900 9.7%

2026 21,000 104,400 99,400 224,800 16.8%

2040 32,700 129,900 123,500 286,100 42.1%

FAA TAF

2021 14,898 96,627 77,969 189,494

2026 15,655 98,083 78,753 192,491

2040 17,988 102,286 80,987 201,261

Note: Numbers may not add up due to rounding. Forecasts differ from FAA TAF by less than 10 percent in the 5-year forecast

period, and 15 percent in the 10-year forecast period.

* The 192,800 annual GA operations in 2016 are rounded from the number of operations obtained from L&B and the Airport on 3

November 2017 as given in Table 12 in Section 5.3.
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Table 17. SNA Forecast Operations by Aircraft Engine Type

Helicopter/

Year Piston Turbine Jet Other Total
Baseline 2016* 147,300 9,800 31,800 3,900 192,800
Baseline Scenario

2021 146,700 10,900 37,200 4,500 199,300
2026 147,100 12,000 43,600 5,100 207,800
2040 147,600 15,800 69,100 7,500 240,000
Low Scenario

2021 137,500 10,500 36,800 4,300 189,100
2026 129,400 11,300 42,100 4,800 187,600
2040 109,000 14,300 61,700 6,800 191,800
High Scenario

2021 154,300 10,900 38,200 4,500 207,900
2026 162,000 12,000 45,600 5,200 224,800
2040 186,900 16,500 74,500 8,200 286,100

Note: Numbers may not add up due to rounding.

* The annual GA operations by aircraft engine type in 2016 are rounded from the number of operations obtained from L&B and the
Airport on 3 November 2017 as given in Table 12 in Section 5.3.

Table 18. SNA Forecast Transient Aircraft Operations

Year

Estimated Transient
Aircraft Operations

Baseline 2016 76,500
Baseline Scenario

2021 79,600
2026 83,600
2040 98,500
Low Scenario

2021 75,600
2026 75,700
2040 79,600
High Scenario

2021 82,900
2026 90,100
2040 116,400

Note: Total operations given in Table 17 include the transient operations given in Table 18.
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6.3  Peaking Characteristics

Figure 27 shows the monthly operations at SNA in 2015. October was the peak month for general
aviation (including air taxi), and total operations in 2015. August was the second peak month in 2015 and
it was the peak month in prior years. Since the monthly and daily operations for October 2016 are not
available at the time of this study, the analysis on peaking characteristics given below is based on
October 2015.
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Figure 27. Monthly Operations in 2015

Source: FAA Air Traffic Activity System (ATADS), accessed November 15, 2016.

Remark: The number of operations reported by the Airport is very close to FAA ATADS. The peak month is also October 2015. For
consistency with the daily operations shown in Figure 14, which is also based on FAA ATADS, monthly operations given
in Figure 13 are from FAA ATADS instead of the Airport.

Figure 28 summarizes the daily operations in October 2015 based on FAA Air Traffic Activity System
(ATADS), and records from the Airport Noise Monitoring and Management System (ANOMS). ANOMS
typically cannot capture all the aircraft operations, especially GA aircraft. As shown in Figure 28, ANOMS
have recorded nearly all of the commercial aircraft (passenger and cargo). The number of operations not
being recorded by ANOMS in October 2015 varies from 10.2 percent to 29.6 percent of the total
operations, and averages at 17.7 percent.

Figure 29 shows the daily operations for general aviation (including air taxi) only. Non-business general
aviation activities typically peak over weekends from Fridays to Sundays, especially when the weather is
nice. Since there is a considerable amount of business aviation activity at SNA, weekdays from Tuesday
to Thursdays can be busy. Mondays are generally low, and operations are below average.
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Figure 28. Daily Total Operations in October 2015

Source: FAA Air Traffic Activity System (ATADS), accessed November 15, 2016. ANOMS data received on November 21, 2016.
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Figure 29. Daily General Aviation (including Air Taxi) Operations in October 2015

Source: FAA Air Traffic Activity System (ATADS), accessed November 15, 2016.

In order to determine the design day for general aviation activity, the operations for an average week in
the peak month, October 2015, are analyzed. General aviation activity varied throughout the day from
October 12 to 18, 2015 as shown in Figure 30. Table 19 summarizes the peak hour and daily operations
for general aviation, commercial aircraft, and airport total activity.
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Figure 30. Daily Operations (Rolling 60-minute Period) for an Average Week in October 2015

(to be continued on the next page)
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Figure 30. Daily Operations (Rolling 60-minute Period) for an Average Week in October 2015

Source: FAA Air Traffic Activity System (ATADS), accessed November 15, 2016. ANOMS data received on November 21, 2016.

AECOM Analysis.

Remark: The GA operations are adjusted by proportionally increasing the percentage difference distributed throughout the day to
include the missing GA operations not recorded in ANOMS. For touch and go operation recorded in ANOMS, one
departure and one arrival are included in the analysis. Scheduled departure and arrival time are used for scheduled

commercial passenger aircraft operations.
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Table 19. Daily and Peak Hour Operations

General Aviation Airport Total

Date Dep Peak Hr  Arr Peak Hr Daily Total Dep Peak Hr Arr Peak Hr Daily Total

Ops Ops
10/12/2015 (Mon) 30 45 515 39 57 775
10/13/2015 (Tue) 35 45 605 40 53 850
10/14/2015 (Wed) 31 40 515 42 a7 770
10/15/2015 (Thu) 59 45 582 68 52 842
10/16/2015 (Fri) 37 51 592 45 59 848
10/17/2015 (Sat) 52 56 559 61 65 742
10/18/2015 (Sun) 45 59 629 55 67 860

Abbreviations: Dep — Departure. Hr — Hour. Arr — Arrival. Ops — Operations.

FAA recommends the design day to be the average day of the peak month (ADPM). The daily general
aviation operations on October 17, 2015 (Saturday), i.e. 559 operations, are close to the average of
operations experienced during October 2015, i.e. 541 operations. October 17, 2015 is selected as the
design day to represent general aviation activity on weekends.

As shown in Figure 30 and Table 19, general aviation activity on weekends like October 17, 2015
(Saturday) peaked higher within a shorter period while activity on weekdays like October 13, 2015
(Tuesday) spread more evenly throughout the day. The peak hour operations on October 17, 2015 are
higher than October 13, 2015 even though the total daily operations on October 17, 2015 are actually
lower. It is likely because of the difference in peaking characteristics between business activities (during
weekdays), and non-business activities (during weekends).

October 13, 2015 (Tuesday) is recommended as the design day to represent weekday general aviation
activity. It is also the design day as recommended by the International Air Transport Association (IATA)lg.

Based on the peaking characteristics of these two design days, the estimated peak hour general aviation
operations for 2021, 2026, and 2040 are summarized in Table 20. The approximate time of the peak hour
is also given in Table 20. It is noted that the peak periods for general aviation vary day by day and do not
necessarily follow similar pattern every day as illustrated in Figure 30. Generally speaking, weekday
activity is distributed more evenly throughout the day. During weekends, the departure peaks for
Saturdays occur earlier in the morning (10:40 a.m.) than Sundays (12:40 p.m.) or Fridays (5:00 p.m.).

The General Aviation Noise Ordinance (GANO)20 adopted by the County of Orange for operations at SNA
also has an impact on daily operation patterns. The GANO restricts any general aviation aircraft at night if
it generates a Single Event Noise Exposure Level (SENEL) at any of the noise monitoring stations (NMS
1S to NMS 7S, NMS 8N to 10N), either on takeoff or landing, which is greater than the specified SENEL
values given in the GANO. General aviation operations at night mean departures between the hours of
10:00 p.m. and 7:00 a.m. (8:00 a.m. on Sundays), and arrivals between the hours of 11:00 p.m. and 7:00
a.m. (8:00 a.m. on Sundays). Hence, very minimal operations are expected during the curfew night
hours.

9 IATA busy day is defined as the second busiest day in an average week of the peak month.

2 http://www.ocair.com/reportspublications/AccessNoise/generalaviationnoiseordinance10-27-15.pdf. Compliance with the GANO is
mandatory unless deviations are made necessary by ATC instructions, a medical or in-flight emergency, or other safety
considerations
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Table 20. SNA Forecast Design Day Peak Hour Operations

Number of General Aviation Operations

Peak Hour Time (HH:MM)

Year Departure Peak Arrival Peak Daily Total Departure Peak Arrival Peak
Hour Hour Operations Hour Hour

Design Day — Weekday

Baseline Scenario

2021 37 48 637

2026 39 50 664 13:00 15:50

2040 45 57 767

Low Scenario

2021 35 45 604

2026 35 45 599 13:00 15:50

2040 36 46 613

High Scenario

2021 39 50 665

2026 42 54 718 13:00 15:50

2040 53 68 914

Design Day — Weekend

Baseline Scenario

2021 54 59 589

2026 57 61 614 10:40 14:30

2040 65 70 708

Low Scenario

2021 51 56 558

2026 51 55 554 10:40 14:30

2040 52 56 566

High Scenario

2021 57 61 614

2026 61 66 664 10:40 14:30

2040 78 84 844
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6.4 International GA Operations

US Customs and Border Protection (CBP) regulations governing landing requirements and procedures for
private aircraft arriving the U.S. As defined by the regulation, CBP has the authority to limit the locations
where private aircraft entering the U.S. from a foreign area may land. In generally, the first landing of a
private aircraft from a foreign area will be:

at a designated international airport;

at a landing rights airport if permission to land has been granted; or

at a designated user fee airport if permission to land has been granted.

SNA is currently a user fee airport, but the CBP inspection service is limited to commercial aircraft
operations. There is no CBP inspection service for general aviation aircraft. It is noted that the Airport has
formally requested designation as a port of entry.

Table 21 provides a list of airports in California where CBP inspection services are normally available for
non-precleared private aircraft arrivals.

Table 21. Airports in California with CBP Inspection Services for Private Aircraft

Airport Code City
Meadows Field Airport BFL Bakersfield
Calexico International CXL Calexico
Eureka Municipal AVC Eureka
Murray Field EKA Eureka
Fresno Yosemite International FAT Fresno

Los Angeles International LAX Los Angeles
Van Nuys Airport VNY Los Angeles
Arcata-Eureka ACV McKinleyville
Monterey Peninsula Airport MRY Monterey
Moffett Field NAS NUQ Mountain View
Oakland International OAK Oakland

Palm Springs International PSP Palm Springs
Beale Air Force Base BAB Sacramento
Sacramento International SMF Sacramento
San Bernardino International Airport SBD San Bernardino
Brown Field SDM San Diego
McClellan-Palomar Airport CRQ San Diego
San Diego International-Lindbergh Field SAN San Diego
San Francisco International SFO San Francisco
San Jose International SJC San Jose

Source: CBP List of Airports where CBP Inspection Services are Normally Available (January 15, 2015). Added VNY where CBP
facility for GA was opened May 2015.
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Private aircraft entering the US from south of the Mexican border or Pacific, Gulf of Mexico, or Atlantic
coastlines must comply with special CBP reporting requirements. They must land at designated airports
for CBP inspection and processing unless the aircraft has been exempted from this requirement. The
designated airports nearest to SNA are Brown Field (SDM), and Calexico International Airport (CXL) in
California. It is anticipated that most of the flights to SNA from Mexico and other Latin American countries
would clear customs at these two airports.

For flights from Canada, FBOs advised us during the stakeholder interview that most of them would use
the CBP inspection services at Los Angeles International Airport (LAX).

In order to estimate the historical non-precleared international general aviation flights with SNA as the
final destination but require CBP inspection services at a prior airport, flight tracking data from Flightaware
are purchased to track historical records that meet the following criteria:

General aviation flights originated outside of the U.S.
Made a stop within 8 hours at the following airport before going to SNA:
— SDM, CXL, LAX, PSP, SAN, CRQ, VNY, ONT, SBD, and LGB

Flights in the past five years from July 2011 to July 2016 are included. For VNY, only records from
May 2015 to July 2016 are tracked since the CBP facility for GA at VNY was opened in May 2015.

Figures 31 and 32 summarize the data tracked by Flightaware for international flights from different
countries and via different airports.
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Figure 31. Historical International Arrivals from Different Countries

Source: Flightaware. AECOM analysis.
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Since all flights entering or leaving the U.S. require submission of flight plans, the data from FAA TFMSC
provide historical records for outbound international flights departing at SNA. Figure 33 summarizes the
records for general aviation international departures gathered from TFMSC.

The number of general aviation international departures from SNA peaked at 800 departures (0.28
percent of total operations) in 2007. It has dropped to between 390 and 470 departures since 2009, and
has maintained this level for the past seven years (between 0.20 percent and 0.27 percent of total
operations, averaged at approximately 0.23 percent of the total general aviation operations).
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Figure 33. Historical International Departures from SNA
Source: FAA TFMSC. AECOM analysis.
International aviation demand is generally related to both global and domestic economy. Table 22

provides the long-term economic forecasts for U.S. and global travel regions in terms of GDP growth
rates from the FAA Aerospace Forecast 2016-2036 as reference.

Table 22. Forecast U.S. and International GDP Annual Growth Rates by Travel Region

Europe/ Asia/ Pacific
Period U.S. GDP Latin Amerlca/ Canada Africa/ Middle Ba_sm/ World

Mexico Austria/ New

East
Zealand

2015-2016 2.5% -0.3% 1.8% 3.5% 8.6% 5.2%
2015-2025 2.4% 2.6% 2.1% 2.5% 5.0% 3.4%
2015-2036 2.3% 2.8% 2.0% 2.3% 4.2% 3.0%

Source: FAA Aerospace Forecast 2016-2036, which is based on IHS Global Insight for U.S. economic forecasts and Global Insight
for international GDP forecasts.

Table 23 summarizes the forecast growth rates for international passenger traffic to/from the U.S. by air
carriers from the FAA Aerospace Forecast 2016-2036.

Table 23. Forecast Annual Growth Rates for Total Passengers to/from the U.S. by Air Carriers

Period Lati'?AeAXTCe(:ica/ Atlantic Pacific 'LI'Jr.zfr%/stac?r%de? Total
2015-2016 4.7% 3.5% 2.8% 1.6% 3.5%
2015-2025 3.8% 3.9% 4.3% 3.5% 3.9%
2015-2036 4.0% 3.7% 3.8% 3.5% 3.8%

Source: FAA Aerospace Forecast 2016-2036.
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The projections on international departures from SNA are estimated from the total operations for the
baseline, low, and high scenarios as shown in Table 16. The baseline scenario assumes average share
of 0.23 percent of total operations are international departures. The low and high scenarios assume the
historic low (0.20 percent) and high (0.28 percent) of total operations by 2040 are international departures
respectively.

Figure 34 and Table 24 present the estimated international departures from SNA. As shown in Table 24,
the average annual growth rates for the three scenarios varies from maintaining at existing level on the
low end to 2.9 percent on the high end. The long-term projected growth rates from 2015 to 2040 are
comparable to the forecast global economy and represent a reasonable range of potential international
activity growth. Latin America, especially Mexico, is anticipated to remain the most popular international
destination for SNA.
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Figure 34. Forecast General Aviation International Departures from SNA

Source: FAA TFMSC. AECOM analysis.

Table 24. Forecast General Aviation International Departures from SNA

Estimated International
Year

Departures
Baseline 2016 447
Baseline Scenario
2021 470
2026 490
2040 550
Low Scenario
2021 435
2026 420
2040 390
High Scenario
2021 505
2026 570
2040 800
CAGR (2015 to 2040)
Baseline Scenario 1.4%
Low Scenario 0%
High Scenario 2.9%
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The Airport is considering the provision of CBP inspection services to the general aviation users in the
future. If CBP inspection is available, it is anticipated that those international departures originated at SNA
will prefer custom clearance at SNA when they return.

For those aircraft entering the US from south of the Mexican border or Pacific, Gulf of Mexico, or Atlantic
coastlines, it will depend on whether CBP will grant exemption on the special reporting requirement at
designated airports. CBP may grant exemptions to aircraft based at SNA but it is at the discretion of CBP.

The forecast general aviation international departures given in Table 24 provide the upper bound
estimates for potential international arrivals if CBP inspection services will be available at SNA.

6.5  Design Aircraft

FAA draft Advisory Circular (AC) No. 150/5000-XX, Critical Aircraft and Regular Use, revision September
23 2015, provides guidance on the determination of Critical Aircraft (also known as Design Aircraft) in the
conduct of facility planning studies. It defines design aircraft as the most demanding aircraft type, or
group of aircraft with similar characteristics that make regular use of the airport. Regular use is 500
annual operations, excluding touch-and-go operations. The operations count by aircraft make and model
is required for the most recent 12-month period of activity that is available.

Table 25 provides a list of general aviation jet aircraft weighing more than 12,500 pounds and have more
than 500 operations from January to December 2016 based on FAA TFMSC records.

The most demanding aircraft with at least 500 operations in the 12-month period from January to
December 2016 is the Gulfstream V/G500. The most popular jet aircraft is the Gulfstream 1V/G400. These
two aircraft models account for over 3,200 operations per year at SNA. One Gulfstream V and nine
Gulfstream 1V are based at SNA as of October 2016. The average age of these ten Gulfstream V or IV
aircraft are less than twenty years old. It is expected that these two aircraft models will remain popular at
SNA in the coming years.

FAA AC 150/5300-13A Change 1, Airport Design, recommends that the design aircraft for the purposes of
airport geometric design to be a composite aircraft representing a collection of aircraft classified by the
three parameters: Aircraft Approach Category (AAC), Airplane Design Group (ADG), and Taxiway Design
Group (TDG). Based on the dimensions of the Gulfstream V (wingspan 93.5 feet, cockpit to main gear
43.5 feet, main gear width 16.67 feet) and the approach speed of the Gulfstream IV (without limiting the
maximum landing gross weight), the design aircraft to be:

AAC — D (Approach speed 141 knots or more but less than 166 knots)
ADG - 1ll (Wingspan 79 feet or more but less than 118 feet)

TDG — 2 (Cockpit to main gear 40 feet or more but less than 65 feet, and main gear width 15 feet
or more but less than 20 feet)
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Table 25. General Aviation Jet Aircraft with over 500 Operations in 2016

. Vrer/

Aircraft Model 2016 M(L(Z;N Wiggztp)a” Fg];zg;ht Apé%reoeadch
(knots)

GLF4 - Gulfstream 1V/G400 2,394 71,780 77.80 24.40 145*
CL60 - Bombardier Challenger 600/601/604 1,671 47,600 61.80 20.67 125
C56X - Cessna Excel/XLS 1,593 20,200 56.3 17.2 112
CL30 - Bombardier (Canadair) Challenger 300 1,127 38,850 63.8 20.3 117
C750 - Cessna Citation X 1,056 36,100 63.9 19.3 120
C680 - Cessna Citation Sovereign 927 30,300 63.3 20.3 12