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1 Introduction

In 2007, new airspace protection mapping was undertaken by the City of San José which placed height limitations
on allowable development surrounding Mineta San José International Airport (SJC) in order to minimize impacts
to airline service. The airspace protection mapping consisted of a combination of the lowest critical One-Engine
Inoperative (OEIl) and United States Terminal Instrument Procedures (TERPS) airspace protection surfaces.
However, due to the changing environment in aviation operations as well as the need and desire for future
building development in the City of San Jose, a new study was undertaken to assess the existing conditions and
future needs of the Airport and the development community. In February 2018, a comprehensive study referred
to as the Downtown Airspace Development Capacity Study (Project DADCS) was initiated over and spanned a
thirteen-month period. The City of San José along with the consultant project team of Landrum & Brown (L&B),
Jones Lang LaSalle (JLL) and Flight Engineering, LLC., assessed the impacts of increased airspace protection
heights for SJC and the tradeoffs between increasing allowable building development heights and the impacts to
aviation departure operations from Runways 12L and 12R at SJC.

The study consisted of a comprehensive evaluation of the following metrics which will be described in extensive
detail in this report:

e Existing conditions assessment for SJC aircraft operations

o Existing real estate and land use environment in the Downtown Core and Diridon Station

e Creation and evaluation of various airspace protection surface scenarios

e Aircraft performance and range capability assessment of existing and future destinations served from
SJC

e Evaluation of aviation and real estate impacts associated with each of the airspace protection scenarios.

This final report is a compilation of the various technical memorandums and studies that were assessed by the
project team during the thirteen-month period.

On March 12, 2019 the City of San José City Council approved a new policy on airspace surface protection
heights in the Downtown Core and Diridon Station areas. The new airspace protection surfaces provide
additional development height opportunities within the Downtown Core and Diridon Station which will be
described in detail in this report.

Landrum & Brown Introduction | 1



Downtown Airspace Development Capacity Study (DADCS) Norman Y. Mineta San José International Airport
FINAL REPORT — August 2019

This Page Intentionally Left Blank

Landrum & Brown Introduction | 2



Downtown Airspace Development Capacity Study (DADCS) Norman Y. Mineta San José International Airport
FINAL REPORT — August 2019

2 Existing Conditions Assessment

2.1 Introduction

A focus of the Downtown Airspace and Development Capacity Study (Project DADCS) is understanding the
impacts to airline/aircraft departures in Southeast Flow (Runway 12L/12R) due to the existing obstacle
environment south of the Airport. This memorandum provides a summary of an assessment of airport runway
configurations, historical weather trends and airline operations/fleet mix at San José International Airport (SJC).
Understanding the aircraft fleet mix, times of day when these aircraft operate and the destinations served from
SJC is an integral component in evaluating potential impacts to domestic, international and transoceanic
operations as it applies to proposed high-rise developments south of the Airport and the potential for modifications
to airspace protection surrounding the Airport.

The second part of this memorandum compiles an assessment of the existing air service operations at SJC,
regional competition with San Francisco International Airport (SFO) and Oakland International Airport (OAK), and
economic influence of the air service area. The following topics are described in detail:

= Bay Area Airport Service Area

= Economic Base of Air Travel

= Benefits of SIC, SFO and OAK

= Bay Area Airports Air Service

= Bay Area Market Share

= Airline Operations

= Costs of Doing Business

= Advantages and Disadvantages of the Bay Area Airports
= Regional Competition

Landrum & Brown Existing Conditions Assessment | 3
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2.2 SJC Airport Operations

2.2.1 Airport Runway Operating Configurations

The primary operating configuration at SJC is the Northwest Flow (landing and departing on Runways 30L and
30R). Arrivals on final approach descend over Downtown San José. Departures initially take off over Santa Clara,
away from Downtown San José. During Southeast Flow conditions, aircraft land and depart on Runways 12L and
12R, with departures over Downtown San José as depicted in Figure 2-1.

Figure 2-1 Runway 12L Departure View of Downtown San José Hi-Rise Buildings

Source: Kimley Horn
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As presented in Figure 2-2, operations data collected from the SJC Airport Noise and Operations Monitoring
System (ANOMS) from 2003-2017 show that the Airport operates in the Northwest Flow approximately 87% of the
time annually while operations in the Southeast Flow (arriving and departing Runways 12L and 12R) occur 13%
of the time annually.

Figure 2-2 2003 — 2017 Historical Airport Runway Configurations at SJC
2003 - 2017 Average

13.0% 87.0%

Southeast Flow Northwest Flow
Yearly Proportions

2003 12.9% 87.1%

2004 EENIZ 86.8%
PG 15.2% 84.8%

2006 18.0% 82.0%

9.1%

2012 14.6% 85.4%
2013 IEERA 93.2%
2015 EREA 90.9%
Pl 15.9%  BEREA%
2017 12.9% 87.1%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percent of Operations

Source: Data: ANOMS (2003 — 2017), Figure: Landrum & Brown
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Figure 2-3 provides a summary of the historical runway configurations by season. It is important to note that
operations in the Southeast Flow primarily occur in the winter months between December and February.

Figure 2-3 2003 — 2017 Seasonal Historical Airport Runway Configurations at SJC

Southeast Flow Northwest Flow

Winter
(Dec-Feb)

Spring
(Mar-May)

Summer
(Jun-Aug)

Autumn
(Sep-Nov)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percent of Operations

Source: Data: ANOMS (2003 — 2017), Figure: Landrum & Brown

With respect to time of day, the morning hours average approximately 80% of the time in the Northwest Flow. As
depicted in Figure 2-4, that average increases to approximately 91% in the afternoon hours.

Figure 2-4 Southeast Flow by Hour of Day

100%
90%

North Flow  80%
70%

60% 81% g 80% 80%

89%

Percent of
Operations  50%

40%
30%
20%

10% 19% B20% B20,
South Flow
13% 11% B10% W10% [l 9% W 9% W 2% B 9% M 9% B 9% 12%

0%

9o%|90% I91%I91%I91%I91%I91%I91°0I90%I88%

12 13 14 15
Hour of Day

Source: Data: ANOMS (2003 — 2017), Figure: Landrum & Brown
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The Southeast Flow is usually associated with inclement weather that typically occurs in the winter months.
That trend is reflected in Figure 2-5, which shows greater use of the Southeast Flow from October through April
(although these monthly trends vary by year). Conversely, the Southeast Flow is not as frequently used in/near

the summer months (May through September).

II I- I I

I-

—

!l

———— =
-. -
_ == =% III- EE
Sep Oct

Jan FebMarAprMayJun Jul AugSepOctNovDecJan ‘Feb Mar Apr May Jun Jul AuaSepOctNovDecJan FebMarmMayJun Jul Aug

M Southeast
= Northwest
" Curfew or No Data

Figure 2-5 Flow by Calendar Hour

% of Timein
Southeast Flow

Day of
Month

§-II-II-.I—-

Month

Source: Data: FAA ASPM (2015 — 2017), Figure: Landrum & Brown
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As depicted in Table 2-1, there are typically 100 days each year when the Southeast Flow is in use, and during
the winter months, the Southeast Flow may operate for several consecutive days.

Table 2-1 Southeast Flow by Number of Days Annually

Number of Days

Year When Southwest
Flow Occurred

2003 * 37
2004 101
2005 112
2006 129
2007 89
2008 72
2009 100
2010 127
2011 110
2012 110
2013 66
2014 119
2015 98
2016 119
2017 ** 87

* 2003 only includes data for August — December
** 2017 only includes data for January — November
Source: Data: FAA ASPM (2003 — 2017), Table: Landrum & Brown
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Although the Southeast Flow occurs during an average of 100 days per year, that flow typically occurs for six
hours or less during each instance. As depicted in Figure 2-6, all-day Southeast Flow occurs an average of
17 days per year.

4

N
o ©o

Source: Data: FAA ASPM (2003 — 2017), Figure: Landrum & Brown

o

Figure 2-6 Average Duration of Southeast Flow
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Consistent with other observations, there are typically shorter durations while operating in the Southeast Flow
during the summer months and longer durations during the winter months. These trends are reflected in

Figure 2-7. All-day Southeast Flow rarely occurs in the summer months but occurs more frequently in the winter
months.

Figure 2-7 Seasonal Duration of Southeast Flow
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Source: Data: FAA ASPM (2003 — 2017, June — August, December — February), Figure: Landrum & Brown
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2.2.2 Historical Temperature Analysis

The FAA Aviation System Performance Metrics (ASPM) database provides hourly temperature data. This data
was analyzed to identify average temperature trends with respect to hour, month, and flow configuration. For all
hours (i.e., both the Northwest and Southeast Flows), the average temperature was 62 degrees Fahrenheit.
Average temperatures by month varied from an average of 50 degrees in December to an average of 69 degrees
in July, August, and September. Average temperatures by hour varied from an average of 54 degrees Fahrenheit
in the 0500 and 0600 hours to an average of 71 degrees Fahrenheit in the 1400, 1500, and 1600 hours.

When the data was filtered to consider only temperatures during the Southeast Flow, the average temperature
decreased to 59 degrees Fahrenheit. The meteorological patterns that typically cause the Southeast Flow often
occur during the cooler winter months, and they also result in weather that is more temperate (i.e., narrower
temperature ranges). Average temperatures by month varied from an average of 54 degrees Fahrenheit in
January to an average of 66 degrees Fahrenheit in September. Similarly, the range narrowed of average
temperatures by hour, from an average of 55 degrees in the 0400, 0500, and 0600 hours to an average of

63 degrees Fahrenheit in the 1200, 1300, 1400, 1500, and 1600 hours. Table 2-2 provides a summary of the
aforementioned temperatures assessment from 2015 to 2017.

Table 2-2 Historical Temperature Analysis
Average (avg) 62 59
Lowest, avg month 50 54
Highest, avg month 69 66
Lowest, avg hour 54 55
Highest, avg hour 71 63

Source: Data: FAA ASPM (2015 — 2017), Table: Landrum & Brown
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223 Aviation Fleet Mix and Markets Served

Table 2-3 provides a summary of the domestic and international airlines at the Airport as of July 2018

Table 2-3 Airlines Currently Service SJC (As of July 2018)

Airlines Currently Serving SJC
Domestic Airlines International Airlines

Alaska Aeromexico

American Air Canada
Delta Air China

Frontier ANA
Hawaiian British Airways

JetBlue Hainan
Southwest Lufthansa

United Volaris

Source: www.flysjc.com/airlines
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To understand the fleet mix and markets at SJC, FAA ASPM data (2003 — 2017) was studied. Additionally,
runway use data (2003 — 2017) was analyzed from the ANOMS.

As depicted in Figure 2-8, Southwest operated the largest number of flights in 2017. Other carriers with
substantial operations included Alaska, American, and Delta. In addition, the competitive landscape at SJC
changed between 2013 and 2017 as Delta (including Delta Connection) and JetBlue both increased their
presence at the airport. It should be noted that SkyWest operated flights for Alaska, Delta, and United. SJC’s
transoceanic operations are comprised of five carriers: Air China, ANA, British Airways, Hainan, and Lufthansa.

Figure 2-8 Airline Market Share — Passenger Flights
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Source: Data: ANOMS (2017), Figure: Landrum & Brown
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As depicted in Figure 2-9, the same ANOMS data was used to analyze aircraft types that operated at SJC in
2017. Consistent with Southwest’s large presence, the Boeing 737-700 was the most commonly operated aircraft
at the airport. Other popular types included the Boeing 737-800 and -900, the Airbus A319 and A320, and the
Embraer 175. Some changes have occurred in the fleet mix at SJC including the retirement of the

Boeing 737-300 by Southwest, and the removal of the Bombardier CRJ-200 by SkyWest. Other aircraft types
have increased operations, such as the Embraer 175 and the Boeing 717-200 (operated by Delta). Transoceanic
operations were comprised of four aircraft types:

= Airbus A330-200: Air China to PVG

= Airbus A340-300: Lufthansa to FRA

=  Boeing 787-8: ANA to NRT, Hainan to PEK

= Boeing 787-9: British Airways to LHR, Hainan to PEK

Figure 2-9 Aircraft Profile — Passenger
B712
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A320
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Legend
B737 Aircraft Type
23,444 Number of Departures in 2017

Source: Data: ANOMS (2017), Figure: Landrum & Brown
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Cargo operations at SJC are comprised of a distinctly different fleet mix when compared with the passenger fleet
mix. As depicted in Figure 2-10, the most commonly used cargo aircraft is the Boeing 767-300, which is operated
by both FedEx and UPS. The Airbus A300-600 also has a substantial presence at SJC (used by FedEx and
UPS).

Figure 2-10 Aircraft Profile — Cargo

Source: Data: ANOMS (2017), Figure: Landrum & Brown

The following analyses illustrate flight operations by stage length (the length of a flight as measured in statute
miles). As depicted in Table 2-4, stage lengths are organized as follows:

Table 2-4 Stage Length Categories

T =

0-749 Short Haul LAX, SEA, SAN, PHX

750 — 1,499 Mid-Range AUS, DFW, SAT, SJD

1,500 — 1,999 North America Long Haul HOU, MSP, MEX, STL

2,000 - 3,000 Trans-Con BOS, BWI, JFK, MCO

2,000 - 3,000 Hawaii HNL, OGG, LIH, KOA

3,000 + Trans-Oceanic LHR, PEK, FRA, NRT

Source: DIIO and Innovata Global Flight Schedules Calendar 2018
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Since 2013, there has been a significant increase in the number of longer-haul flights (mid-continent,
transcontinental, and transoceanic). This increase, which is particularly noticeable starting in 2016, is depicted in
Figure 2-11.

Figure 2-11 Long Haul Departure Trend
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As depicted in Figure 2-12, an analysis of the passenger and cargo flights at SJC reveal that over 71% of the
flights are classified as “shorter haul” and mid-range flights account for 12% of total operations. The remaining
10% of commercial operations include transcontinental, Hawaii and transoceanic flights.

Figure 2-12 Departures by Stage Length (2018)

Trans-Oceanic I 2%

Hawaii [JJj 3%

Trans-Con - 5%

NoAm Long Haul [ 7%

Mid-Range _ 12%

short Haul | 71%

0% 10% 20% 30% 40% 50% 60% 70% 80%
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As depicted in Figure 2-13, the largest portion of shorter-haul flights operate in the morning and early evening
hours; however, traffic is fairly consistent throughout the day. Transoceanic flights to Asia typically operate in the
late morning to mid-day hours while transoceanic flights to Europe operate in the afternoon and evening hours.
Hawaii flights typically depart in the morning while mid-continent flights operate throughout the day.

Figure 2-13 Hourly Departures by Stage Length (2013-2017)
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A more detailed analysis of transoceanic flights is depicted in Figure 2-14. Most Asia departures are concentrated
in the 1100 to 1300 hours while Europe departures operate in the latter part of the day, starting in the 1500 hour
with noticeable increases in the 1900 and 2000 hours.

Figure 2-14 Departure Pattern by Stage Length
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Domestic departures also exhibit patterns based on the time of day. As depicted in Figure 2-15, Hawaii
departures mostly depart between 0700 and 1000 hours, transcontinental departures mostly operate in the early
morning or late evening (red-eye), and mid-continent departures operate with several peaks throughout the day.
All flights are subject to the City of San José’s airport curfew ordinance, which starts at 2330 and ends at 0630.

Figure 2-15 Departure Pattern by Stage Length
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2.3 Bay Area Airport Service Area

The area served by SJC, including the City of San José and Santa Clara County, is a part of the San José-San
Francisco-Oakland Combined Statistical Area (referred to herein as the Bay Area CSA). A CSA is the collection of
two or more Metropolitan Statistical Areas. These metro or micro areas consist of one or more counties that have
a high degree of social and economic integration. The Bay Area CSA, as defined by the U.S. Department of
Commerce, Bureau of the Census, includes the 12 counties of Alameda, Contra Costa, Marin, Napa, San Benito,
San Francisco, San Joaquin, San Mateo, Santa Clara, Santa Cruz, Solano, and Sonoma.

There are three international commercial passenger service airports located in the Bay Area CSA: SJC, SFO and
OAK. SJC is located less than three miles from Downtown San José and conveniently located within Silicon
Valley. SFO is located 13 miles south of downtown San Francisco. OAK is located across the Bay from SFO. SJC
and OAK are medium-hub airports and provide primarily short-and medium-haul domestic service. SFO is a large-
hub airport, international gateway, and dominates long-haul domestic service. Because of the proximity of SJC,
OAK, and SFO, it is essential to understand local socioeconomic trends in the broader regional context. Economic
growth and activity stimulate a significant portion of passenger demand at all three airports. Figure 2-16
graphically depicts the Bay Area CSA and the international commercial service airports within.

Figure 2-16 Bay Area CSA
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Source: Landrum & Brown
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2.4 Economic Base of Air Travel

Potential travelers make air travel decisions based primarily on the following three factors: (1) availability of air
service, (2) price, and (3) distance of an airport from point of local trip origin/destination. Air travelers will typically
select the closest airport if all other selection factors are equal. Conversely, a better set of air service options at
more competitive prices will cause travelers to select airports which are not necessarily the closest to where their
trip begins or ends. Catchment area “leakage” occurs when passengers use an airport other than the most
convenient airport (usually closest) to their trip origin.

This is the case at SJC where a significant portion of the passengers who begin or end their journeys in Silicon
Valley. Alternate airports such as SFO and OAK are available for air service needs if unmet at SJC. SJC appeals
to high-yield business traffic, being the closest airport to many companies in Silicon Valley. SJC can leverage this
convenient location to attract many high-yield business travelers in the technology industry. However, if air service
is not available, passengers may choose to utilize SFO and OAK for their travels. Likewise, if high-yield business
travelers originate in or are destined for San Francisco, then SFO or OAK may be the easiest airport for those
passengers. Additionally, SFO offers a high frequency of flights to key business markets, and OAK offers many
low-cost alternatives.

It is attractive to high yield business travelers to have non-stop and long-haul flight opportunities. There are
intrinsic links between the growth of aviation activity and economic growth. Growth in population, employment,
personal income, and tourism typically lead to increased demand for air travel for both business and leisure
purposes. An individual’'s demand for air travel is often referred to as “underlying demand” in that it cannot be
realized without the presence of airline service at a price that results in the decision to fly rather than use other
modes of transportation or not traveling. Because the Bay Area is densely populated and highly compensated, the
demand for air travel is higher than the national average.

Future aviation activity at SJC and the Bay Area airports depend on a combination of trends in the airline industry,
national and international economic conditions, and the socioeconomic conditions in the Bay Area. As the Bay
Area is an influential global business location, as well as a vacation destination in the United States, changes in
the broader U.S. economy and in the world economy have the potential to affect the number of passengers at
SJC. An overview of the economic factors that generate underlying demand for air travel at SJC and within the
Bay Area is provided below. Historical and forecast socioeconomic variables were obtained from Woods & Poole
Economics, Inc., of Washington D.C. All economic variables are presented in constant dollars to eliminate any
distortion in the data resulting from inflation.

2.4.1 Population

When the population base of an air service region increases, so does the passenger demand. The Bay Area CSA
was ranked as the fifth most populated combined statistical area in the United States, and second most populated
in California. The Bay Area CSA has shown steady population growth since 1990, at an average rate of 1.0%
annually through 2017. In 2017, the Bay Area CSA had an estimated population of more than 8.8 million. The Bay
Area CSA is expected to experience steady population growth over the planning horizon at a rate of 0.8%
annually, on par with national expected growth, and slightly below expected growth in the State of California.
Growth in employment is an important indicator of the overall health of the local economy. Population changes
and employment changes tend to be closely correlated as people migrate in and out of areas largely depending
on their ability to find work in the local economy.
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Table 2-5 Population Trends

Population (In Thousands)

1990 6,814 29,960 249,623
1995 7,168 31,697 266,278
2000 7,680 33,988 282,162
2005 7,781 35,828 295,517
2010 8,174 37,333 309,348
2015 8,686 38,994 320,899
2016 8,752 39,250 323,132
2017 8,827 39,619 325,888
2020 9,076 40,835 335,058
2025 9,503 42,930 350,937
2030 9,937 45,067 367,239
2035 10,349 47,125 382,998
2040 10,731 49,063 397,912
2045 11,090 50,911 412,256
2050 11,437 52,717 426,439
AAGR

1990-2017 1.0% 1.0% 1.0%

2000-2017 0.8% 0.9% 0.9%

2017-2050 0.8% 0.9% 0.8%

Source: Woods & Poole 2018; Landrum & Brown

24.2 Personal Income

Income statistics are broad indicators of the relative earning power and wealth of the region and inferences can
be made related to a resident’s ability to purchase air travel. PCPI (per capita personal income) corresponds to
the average income per inhabitant (total personal income divided by total population). As personal income
increases, air travel becomes more affordable and can be used more frequently.

The Bay Area CSA PCPI is much higher than the United States and State of California. Between 1990 and 2017,
PCPI for the Bay Area CSA area had increased at an average annual rate of 2.4%, significantly higher than the
State of California and the United States. The Bay Area CSA is expected to increase 0.8% annually from 2017
2050 in line with the State of California expected growth, and slightly below the United States.

Table 2 7 displays the historical and forecast PCPI trends. It is expected that air carriers will continue to increase
markets and air service operations to the Bay Area, as the local and national economies continues to flourish.
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243 Tourism

SJC is a gateway to some of California’s leading tourist destinations, including Big Sur, Carmel, Monterey, Pebble
Beach, Santa Cruz, and Yosemite National Park. Many cultural, entertainment, and site seeing opportunities are
also available in the Bay Area. Visitors to the region likely make their air travel decisions similar to the local
catchment area passengers, basing airport choice on availability of air service, price, and distance from their
origin/destination.

Due to the positive population forecast in both the Bay Area and United States, it is expected demand will
continue to be strong for the Bay Area Airports. Passengers will continue to make choices based on availability of
air service, price, and distance from their origin/destination.

SJC serves a catchment population close to 4 million residents and thousands of Silicon Valley companies with
global operations. Residents and visitors within this area can utilize SJC versus driving an hour or more to and
from SFO or OAK Airports.

244 Employment

Growth in employment is an important indicator of the overall health of the local economy. Population changes
and employment changes tend to be closely correlated as people migrate in and out of areas largely depending
on their ability to find work in the local economy.

The San José area is home to some of the biggest tech giants in the world including Apple, Adobe, Cisco,
Facebook, Google, Intel, Netflix, Hewlett Packard, and eBay. There are 105 companies within 18 miles of SJC
worth $39.3 billion in capital expenditures, with $628 billion in global sales. As time savings is often correlated
with money, businesses travelers often prefer non-stop routes, convenient flight schedules, and long-haul flight
opportunities to capitalize on work productivity and personal life balance. SJC can leverage its convenient location
to attract many high-yield business travelers in the technology industry. However, if long-haul/trans-oceanic direct
routes are unavailable or discontinued, SJC catchment area passengers may decide to travel to SFO or OAK for
these preferred routes, even though they may drive past SJC to get there.

Employment in the Bay Area CSA grew at the same rate as the State of California from 1990 through 2017, at an
average annual growth rate (AAGR) of 1.3% (see Table 2-6). Bay Area CSA employment is forecast to increase
at an AAGR of 1.1% from 2017 through 2050, which is on par with expected growth for the United States, and
slightly slower than the State of California.

Table 2-6 Employment Trends

Employment (In Thousands of Jobs)

1990 4,192 16,835 138,332
1995 4,296 16,940 147,917
2000 4,962 19,228 165,372
2005 4,772 20,147 172,557
2010 4,721 19,654 173,035
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2015 5,598
2016 5,759
2017 5,921
2020 6,195
2025 6,651
2030 7,110
2035 7,536
2040 7,920
2045 8,275
2050 8,617
1990-2017 1.3%
2000-2017 1.0%
2017-2050 1.1%
Source: Woods & Poole 2018; Landrum & Brown

Landrum & Brown

AAGR

22,701
23,265
24,019
25,239
27,180
29,118
30,915
32,541
34,066
35,554

1.3%
1.3%
1.2%

Norman Y. Mineta San José International Airport

190,423
193,668
198,990
208,570
223,254
237,848
251,572
264,330
276,751
289,232

1.4%

1.1%
1.1%
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2.5 Benefits of SJC, SFO and OAK

251 Benefits of SUC

Based on a 2013-14 Economic Impact Study at SIC: 57% of SJC passengers were visitors (41% for business vs.
59% leisure), while the remaining 43% of passengers were residents (38% for business vs. 62% leisure). If traveling
within Silicon Valley or the San José region, flying to SJC is most convenient. SJC is assessible by various rail and
transit networks and has an easily navigated airport layout. SJC has also had historically less flight delays than SFO
and OAK.

SJC has been actively adding new air service. In San José, city officials spent years courting a direct flight to Asia,
something Silicon Valley businesses had been highly desired. They worked with business leaders to assure airlines
that there was pent up demand for new routes. All Nippon Airways launched a direct flight to Japan in 2013 on the
new 787 Dreamliner. A wave of other flights quickly followed, including other trans-pacific flights and other
trans-oceanic flights to Europe (Frankfurt and London), opening flight connections across both the Pacific and
Atlantic Oceans.

In five years, SJC went from 29 domestic and 2 international destinations in 2012 to 42 domestic and 11
international destinations including long-haul markets to Asia (Tokyo, Beijing, and Shanghai), European markets
(Frankfurt and London), and Transborder (Los Cabos, Guadalajara, Zacatecas, Morelia, Mexico City. Leon,

Los Cabos, and Vancouver) in 2018. Passengers are expected to increase over 15% from 2017 to 2018. During this
period, many new markets have been added at the Airport. In 2018, Delta and Alaska Airlines added
transcontinental service to New York, John F Kennedy Airport, in addition to JetBlue. Low-cost Frontier Airlines,
which started flying out of SJC last fall with new service to Denver and Las Vegas, has targeted the airport for
expansion this year, including service to the east including Cincinnati, Austin, San Antonio, Atlanta, and Tulsa.
Southwest has been actively adding flights in 2018, with the addition of 80 more flights per week since 2017,
including new non-stop service to eight cities and more frequencies on existing routes, and its first-ever international
service from the airport (Cabo San Lucas, Mexico). Southwest has also had an aggressive expansion to Hawaii
from SJC, developing a significant market share in leisure markets to Honolulu, Kahului, Kona, and Lihue.

252 Benefits of SFO and OAK

Residents and visitors traveling to/from downtown San Francisco and Oakland have closer proximity to SFO/OAK
than SJC. It is sensible to assume that passengers traveling from counties north of San Francisco and Oakland,
including Sonoma, Napa, and Solano would utilize SFO or OAK instead of passing the airport and heading south to
SJC.

SFO is an international gateway airport and is the only airport in the Bay Area CSA and Northern California with
substantial international service (48 international destinations) and connecting traffic, as well as domestic non-stop
service to 83 destinations. SFO has the most international service compared to the other Bay Area airports. Due to
United’s hub at SFO, there is much more high-yield business traffic with many flight frequencies. United has increased
its capacity at SFO in recent years versus capacity reductions at its other hub airports such as Newark and Chicago.

In July 2018, OAK had non-stop direct service to 54 domestic and 14 international destinations. OAK added a
significant amount of international traffic over the past few years including transatlantic service to Barcelona,
Copenhagen, London-Gatwick, Azores, Paris, Oslo, Stockholm and Rome, as well as transborder flights to Mexico
including Mexico City, Guanajuato, Guadalajara, Morelia, Los Cabos, and Puerto Vallarta. OAK also has significant
Southwest Airlines domestic connectivity to 34 markets in 2018, including recent additional daily service added to five
highly sought destinations from the East Bay: Newark, San Antonio, Orlando, Minneapolis, and Indianapolis.
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2.6 Bay Area Airports Air Service

2.6.1 SJC Air Service

In 2017, SJC served approximately 12.5 million passengers, of which 11.6 million were domestic and 900
thousand were international. During this time, 93% of total activity was origin & destination (O&D) passengers
with the remaining 7% as connecting passengers. As of July 2018, it is the second busiest airport in the bay area.

In July 2018, SJC provided service to 42 domestic destinations (see Figure 2-17) with 182 average daily
domestic departures, with an average distance of 702 nm. It also provided service to 11 international destinations
including long-haul markets to Asia (Tokyo, Beijing, and Shanghai), European markets (Frankfurt and London),
and Transborder (Los Cabos, Guadalajara, Zacatecas, Morelia, Mexico City, Leon, and Vancouver)

(see Figure 2-18) with 12 average daily international departures (includes Asia, Mexico, and Europe), which had
an average distance of 2,241 nm.

26.2 SFO Air Service

In 2017, SFO served approximately 55.8 million passengers, of which 42.4 million were domestic and 13.4 million
were international. During this time, 75% of total activity was O&D passengers. In July 2018, SFO provided
service to 83 domestic destinations (see Figure 2-19) with 527 average daily domestic departures, with an
average distance of 1.060 nm. It also provided service to 48 international destinations (see Figure 2-20) with 107
average daily international departures (as an international gateway), which had an average distance of 3.643 nm.

2.6.3 OAK Air Service

In 2017, OAK served approximately 13.0 million passengers, of which 12.3 million were domestic and 700
thousand were international (almost double from the previous year, 400 thousand). During this time, 89% of total
activity was O&D passengers. In July 2018, OAK provided service to 54 domestic destinations (see Figure 2-21)
with 171 average daily domestic departures, with an average distance of 687 nm. It also provided service to 14
international destinations (see Figure 2-22) with 9 average daily international departures (focused on Mexico and
Europe), which had an average distance of 3,020 nm. OAK has an easily navigated layout with less airline
competition than SFO yet offers competitive travel costs.
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Figure 2-17 SJC Domestic Routes (July 2018)
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Source: Official Airline Guide; Landrum & Brown

Figure 2-18 SJC International Routes (July 2018)

Source: Official Airline Guide; Landrum & Brown
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Figure 2-19 SFO Domestic Routes (July 2018)
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Source: Official Airline Guide; Landrum & Brown

Figure 2-20 SFO International Routes (July 2018)

Source: Official Airline Guide; Landrum & Brown
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Figure 2-21 OAK Domestic Routes (July 2018)
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Source: Official Airline Guide; Landrum & Brown

Figure 2-22 OAK International Routes (July 2018)

Source: Official Airline Guide; Landrum & Brown
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2.7 Bay Area Market Share

Figure 2-23 displays the percentage of scheduled seats by carrier at each Bay Area airport. In July 2018,
Southwest Airlines was the primary carrier at SJC (46% of total seats) with a steadily increasing Alaska Airlines
market share (18%) and increasing foreign flag carrier presence (8%). United Airlines utilizes SFO as one of its
hub airports and is the primary carrier at the airport (44% of total seats). This activity generates network
connectivity and high yield business traffic. Alaska Airlines (13% of total seats) operates a mini-hub at SFO and
foreign flag carriers have a large presence (17%) due to being an international gateway. OAK is a focus city for
Southwest Airlines (65% of total seats in July 2018). OAK also had an increasing amount of foreign flag of seats
(9%).

Figure 2-23 Bay Area — Percentage of Scheduled Seats (July 2018)

Market Share - Percentage of Scheduled Seats (July 2018)
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Figure 2-24 displays total departing scheduled seats by carrier at each Bay Area airport. In July 2018, the primary
carrier at SJUC, Southwest, scheduled approximately 383,200 departing seats, followed by 145,500 departing
seats scheduled by Alaska. SJC foreign flag scheduled departing seats in July 2018 were 68,000. United Airlines,
the primary carrier at SFO had approximately 1,427,400 scheduled departing seats in July 2018, followed by
Alaska, the second largest carrier, with approximately 407,300 scheduled departing seats. During the same
period, foreign flag scheduled departing seats at SFO were approximately 560,700. Southwest, the primary
carrier at OAK, had scheduled approximately 540,200 departing seats in July 2018. During the same period,
foreign flag scheduled departing seats at OAK were 75,100.

Figure 2-24 Bay Area — Departing Scheduled Seats (July 2018)

Market Share - Departing Scheduled Seats (July 2018)
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Source: Official Airline Guide; Landrum & Brown
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2.8 Airline Operations

The Bay Area airports generally operate as a system with all airports predominantly operating in the west flow.
However, each airport may individually transition to the southeast flow when winds dictate such a change.
These southeast winds most often occur during the winter season, but they can appear at other times of year.

In addition to runway configurations, flight procedures at each airport are designed in such a manner to ensure
vertical and lateral separation between traffic flows. These types of restrictions optimize use of the available
airspace while allowing each airport to maximize throughput.

In irregular operations, the airports depend on each other to accommodate flight diversions. Among the Bay Area
airports, SFO is most prone to weather-related delays, a result of its closely-spaced parallel runways. In these
instances, arriving aircraft are often guided into hold patterns. Excessive delays in a hold pattern may necessitate
a diversion to another airport for refueling, and these diverted flights often use SJC and OAK as their alternate
airports.

In another example of this close relationship among Bay Area airports, it was recently reported that Alaska
Airlines is experimenting with a new operational adjustment where SFO-bound flights could purposefully be
re-routed to OAK or SJC to avoid lengthy delays. Instead of a delayed departure from another airport (bound for
SFO), the flight could depart on-time but destined for OAK or SJC instead. Upon arrival in OAK or SJC,
passengers would be transferred to SFO via pre-arranged ground transportation. Meanwhile, with the aircraft
positioned at either OAK or SJC, the subsequent departure would also depart from either OAK or SJC and
departing passengers would be transported from SFO to either one of the other airports. This strategy
demonstrates how airlines can leverage the proximity of each airport to manage operations and mitigate delays.
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2.9 Cost of Doing Business

To evaluate the cost of doing business at each Bay Area airport, it was necessary to study the cost per
enplanement (CPE) for each airport. CPE is an industry standard in determining average costs for an airline to
operate at a particular airport. Per the Certification Activity Tracking System (CATS) website of the Federal
Aviation Administration (FAA), the following costs were summed and included in calculating CPE:

= Passenger airline landing fees

= Terminal arrival fees, rents, and utilities
= Terminal area apron charges/tiedowns
= Federal Inspection Fees

= Other passenger aeronautical fees

These costs, coupled with enplanement data, were used in determining CPE. Among the Bay Area airports, SFO
has always had the highest CPE while OAK and SJC have had lower and fairly comparable CPEs. In the 2017
fiscal year, SJC had the lowest CPE of $10.64 (of all Bay Area airports). Meanwhile, SFO had the highest CPE of
$17.60. Figure 2-25 displays historical passenger airline CPE from FY 2011-2017 at the Bay Area airports.

Figure 2-25 CPE Comparison
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Source: Compliance Activity Tracking System (CATS), Federal Aviation Administration, cats.airports.faa.gov; Landrum &

Brown
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2.10 Advantage and Disadvantages of the Bay Area Airports

Each airport has unique characteristics that may be classified as advantages or disadvantages for passengers
and airlines. These characteristics are diverse and include a variety of features such as airline competition,
facilities, destinations served, congestion, and weather patterns.

2.10.1

SJC

Advantages

Lower operating costs: As discussed in the CPE comparison, SJC has the lowest costs among all Bay
Area airports.

Fewer airlines — less competition to many markets: Airlines at SJC often face less competition when
compared to operating at busier airports such as SFO.

Appeals to high-yield business traffic in Silicon Valley: SJC is the closest airport to many companies in
Silicon Valley. The airport can leverage this convenient location to attract many high-yield business
travelers in the technology industry.

Few delays: Unlike SFO, SJC has a simple runway layout and favorable weather conditions that do not
affect flight operations, thus resulting in few delays.

Positive passenger experience with less traffic and simple airport layout: Compared to SFO, SJC offers a
simple airport layout, less congestion, and easy curbside access.

Disadvantages

2.10.2

Does not attract San Francisco travelers: Given SJC’s location, which is 45 miles south of San Francisco,
it is difficult for the airport to attract travelers who are originating in or destined for San Francisco.

The airport’s primary catchment area is the South Bay.

Fewer destinations and flight frequencies as that of SFO: SJC has fewer flights and destinations when
compared to SFO, especially with respect to international and transcontinental flights. Although SJC may
be more conveniently located for some travelers, those travelers may choose SFO for long haul flights.
Curfew restrictions: SJC observes a noise-based curfew program between the hours of 23:30 and 06:30.
This curfew could affect international or transcontinental flights that would otherwise operate in the late
night or early morning hours. In contrast, SFO has several international and transcontinental flights that
operate around 01:00 and 06:00, respectively.

SFO

Advantages

Prestige of operating at the region’s primary airport: SFO has the distinction of serving the region’s largest
market, San Francisco. Therefore, many airlines prioritize service to this airport over the region’s smaller
airports.

Appeals to high-yield business traffic with proximity to SF and many flight frequencies: Many high-yield
business travelers originate in or are destined for San Francisco, and SFO is the easiest gateway airport
for those passengers. Additionally, the airport offers a high frequency of flights to key business markets.
Robust facilities that accommodate all aircraft types and many passengers: SFO has a variety of facilities
that can accommodate all types of aircraft and large volumes of passengers. In this regard, the airport is
more capable than its Bay Area counterparts are.
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Connections to many destinations: SFO has flights to the most destinations of any Bay Area airport.

CBP operating hours: CBP is staffed for most hours of the day at SFO, which enables international flights
to operate at many hours. In contrast, SJC and OAK only have CBP staffing at specific hours, which may
limit the addition of new international flights.

Disadvantages

2.10.3

Higher operating costs: As discussed, SFO has the highest CPE of all Bay Area airports (by a wide
margin).

Competition from dominant United hub and smaller Alaska hub (previously Virgin America): New airlines
that start service and existing airlines that want to add service at SFO face stiff competition from United’s
dominant hub and Alaska’s smaller yet still significant hub. These two carriers provide significant
challenges for other airlines.

Prone to weather-related delays: Unlike SJC and OAK, SFO is susceptible to significant weather-related
delays because of its closely spaced parallel runways and frequent low ceilings. These delays result in
significant operational challenges that compromise airline schedule integrity.

OAK

Advantages

Lower operating costs: OAK’s operating cost is significantly lower than that of SFO and comparable
(albeit slightly higher) than that of SJC.

Fewer airlines — less competition to many markets: With fewer airlines and flights compared to SFO,
airlines at OAK generally face less competition on a given route. However, airlines often encounter
competition from Southwest, which is the dominant carrier at OAK.

Appeals to San Francisco travelers: Although OAK is located in the East Bayj, it still attracts many
travelers who are originating in or destined for San Francisco. Additionally, BART provides convenient
public transportation to downtown San Francisco from OAK.

Few delays: With one air carrier runway and a modest flight schedule, OAK rarely experiences delays.
Positive passenger experience with less traffic and simple airport layout: OAK has a simple airport layout
that is comprised of just two terminals and easy curbside access for passengers.

Disadvantages

Competition from dominant Southwest hub and sizable operations from other low-cost carriers: Carriers at
OAK often face competition from Southwest’s dominant hub. Depending on routes and services,
Southwest can be a formidable opponent when establishing new routes for existing carriers or adding
new carriers. There is also a significant presence of ultra-low-cost carriers with Allegiant and Spirit.
Facilities: Unlike Terminal 2, Terminal 1 does not provide a competitive level of service.

Fewer destinations and flight frequencies as that of SFO: When compared with SFO, OAK has fewer
destinations and flights.
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2.11 Regional Competition

To study SJC’s role among the Bay Area airports, it is important to evaluate the airport’s passenger share among
the Bay Area’s busiest markets. The airport primarily serves shorter routes and accommodates an average of
27% of the Bay Area passengers on these routes. Example destinations include Los Angeles, Las Vegas, and
San Diego. However, SJC’s passenger share falls to an average of just 13% on longer domestic routes such as
Chicago, New York, and Boston. While the airport does not have as much passenger share in domestic long-haul
markets, it does have a significant market share in leisure markets to Hawaii (Honolulu and Kahului). In the Bay
Area’s top 20 international markets, SJC averages just 10% of the passenger share with the notable exception of
Guadalajara, which has substantial service from SJC.

Figure 2-26 displays SJC’s passenger share in the top 20 Bay Area domestic O&D markets.

Figure 2-26  Top Bay Area Domestic O&D Markets
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Notes: Miami: FLL, MIA; New York: EWR, JFK, LGA; Washington, D.C.: BWI, DCA, IAD; Chicago: MDW, ORD; Houston:
HOU, IAH; Dallas: DAL, DFW; Los Angeles: BUR, LAX, LGB, ONT, SNA. Destinations sorted in descending order
by distance from the Bay Area. “Shorter” Haul defined as destinations less than 1,500 miles from the Bay Area.

Sources:  U.S. DOT, Air Passenger Origin-Destination Survey, 2017 data
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Figure 2-27 displays SJC’s passenger share in the top 20 Bay Area international O&D markets.

Figure 2-27 Top Bay Area O&D International Markets
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Sources:  U.S. DOT, Air Passenger Origin-Destination Survey, 2017 data
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3 Preliminary Real Estate and Land Assessment

3.1 Purpose

3.1.1 Purpose

The purpose of this first report is a preliminary assessment of market dynamics that will impact real estate
development in San José and resulting potential value to the City as a result of adjusting the airspace protection
surfaces for SJC. This interim report is a summary of JLL's market findings and concludes with a list of
assumptions and inputs that JLL will use in its later financial modeling and tax revenue assessment.

This interim report also addresses assumptions made with regard to land uses in the City of San José. It reviews
Envision San José 2040 in depth to identify those land use designations that will impact new development and
redevelopment over the long-term.

Finally, this report presents a set of assumptions that JLL will continue to explore and which will be key to
assessing the value and tax impacts of the airspace protection surface scenarios. These assumptions have not
yet been assessed, but are being presented to the City and the Steering Committee for prior feedback ahead of
completing the analysis.

3.2 Development Typologies

3.2.1 Build-to-Suit and Speculative Development

Prior to understanding any real estate market’s potential for supporting new land development in the near- or
long-term, it is important to understand the concepts of “speculative” versus “build-to-suit” development.

A speculative development project is one where a developer finances, builds, and owns a multi-tenant property
with only some or no tenants committed to signing leases prior to securing financing and/or groundbreaking.

In robust markets where there is 1) economic growth, 2) low/decreasing vacancy rates and 3) high/increasing
rental rates, speculative development may result. That is, if market trends indicate growing demand, developers
and their financing partners may be willing to take on leasing risk (that is, financing and constructing a property
while still missing tenants) in exchange for delivering a property more quickly and ahead of their competitors.
This approach places these developers in a more advantageous position to capture market demand, ahead of
their competitors who may not develop their properties as quickly. Developers may still pre-lease a project to
some extent as a condition of securing financing and/or to reduce the overall risk of a project, but with strong
enough market support, the project may commence without much of the available space committed. As a result,
landowners may ground lease land to developers seeking to build new projects with some or no pre-leasing.

A build-to-suit development project is one where a user seeks to occupy a newly constructed building and hires
one or more third parties to design, finance, build, operate, and/or maintain the building on their behalf. The user
may finance and own the asset themselves or work with the third party who will own the asset and to whom the
user will pay rent. In less robust real estate markets where there are high/increasing vacancy rates and
low/decreasing rental rates, speculative development may be too risky. However, there still may be demand from
potential users seeking new construction for their sole use. These users may seek out developers who will
manage a build-to-suit project on their behalf. Landowners may find themselves selling land directly to users, or
their developers, seeking opportunities to build new facilities for their use. Industries which are growing in a region
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may signal potential build-to-suit opportunities as companies seek to relocate or to grow, even if the real estate
market itself is relatively lukewarm.

For example, Company A wishes to build a new office building for a call center. Company A can use its own
capital to fund the construction of the new project and hire third-party expertise to design, build, operate, and/or
maintain the building. As Company A funded the project with its own equity and/or debt, ultimately Company A
would be the owner of the building. Alternatively, Company A hires a developer that not only performs the
aforementioned tasks but also secures financing using a combination of the developer’s own equity, third-party
equity, and third-party debt financing. In this case, Company A does not own the building because it did not use
its own capital. The developer and/or its partners own the property, and Company A pays the ownership group
rent as a tenant in the building. In both cases, Company A has engaged in a build-to-suit project and has received
a building for its use that meets its specifications, and in which Company A is the only (or the primary) tenant.

Therefore, while there may not be market support for speculative development, there may still be opportunities to
strategically target specific users for one-off development opportunities.

The analysis herein, and following analysis, will address the potential for build-to-suit and speculative
development in areas impacted by the airspace protection surfaces analysis. Note that this discussion does not
apply to residential or hospitality development, both of which are speculative (though some condominiums
developments will pre-sell some units ahead of financing and construction).
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3.3 Real Estate Assessment

3.3.1 Overview of Demographic Trends

San José’s population has grown steadily since 2000, averaging approximately 0.8% each year through 2017.
Using a cohort-survival model for population projections, San José’s population is projected to continue growing
through at least 2022. Similarly, growth in households has also increased steadily since 2000. Household growth
has slightly outpaced population growth, averaging 0.9% each year through 2017. As both metrics continue to
increase, so will demand for new multifamily development in the city.

Household income is also changing. Current median household income is $88,028 in San José, compared to
$56,124 for all U.S. households. Median household income is projected to be $100,012 in five years, compared to
$62,316 for all U.S. households. Current average household income is $119,589 in San José, compared to
$80,675 for all U.S. households. Average household income is projected to be $136,141 in five years, compared
to $91,585 for all U.S. households. Indeed, by 2022, the number of high-income households will continue to grow,
while the number of lower-income household will begin to compress. While this will present broader issues for the
affordability of the city, these higher income households will support new multifamily development at more
expensive price points.

Figure 3-1 Total Population and Total Households in San José
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Figure 3-2 Households by Income, 2017 and 2022 Projected
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Overview of Economic Trends

The San José Metropolitan Region has experienced considerable decline in the unemployment rate coming out of
the Great Recession. This overall trend points to an ever-strengthening real estate market, as growth in
employment will drive demand for both multifamily and office projects, and indirectly for new hospitality projects as

well.

Figure 3-3 Unemployment Rate, San José Metro

12.0%
10.0%
8.0%
6.0%
4.0%
2.0%
0.0%

Source:

U.S. Bureau of Labor Statistics

Landrum & Brown Preliminary Real Estate and Land Assessment | 43



Downtown Airspace Development Capacity Study (DADCS)

FINAL REPORT — August 2019

Norman Y. Mineta San José International Airport

Though growth in the technology sector and supportive industries has characterized San José’s economic
makeup in recent years, out of the nearly 1.1 million employees in the San José Metro, those working in
manufacturing still comprise the greater share at 166,700 (or 15.2%). This is followed by professional, scientific,
and technical services, which comprises 149,000 employees (or 13.6%).

Figure 3-4
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The Metro has experienced significant growth in nearly every sector, including most office-using sectors such as
information, educational services, professional, scientific, and technical services, and administrative and support
services. As this growth continues, so will demand for both new office product and new multifamily development
as the region continues to attract workers. This growth in office-using industry sectors will be a cornerstone of
JLL’s analysis of the potential for new office development in San José, as this growth will account for both built-to-
suit development and speculative development in the near- and long-term.

Figure 3-5
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3.3.3 Office

Norman Y. Mineta San José International Airport

At the moment, downtown development is heavily focused on retail and multifamily, mixed-use properties.

While absorption has remained steadily positive, both Class A and B office have experienced some departures in
2017, although vacancy has continued to decline. Available space will continue to compete with new construction,
and new speculative office product may face competition from these available spaces at least through 2019.

Rental rates for Class A and Class B have also been climbing since 2012, and as Class A rents continue to grow,
so will the likelihood that these rental rates will support new construction. Vacancy rates for all office properties
are expected to continue declining as tenants are priced out of prime submarkets, such as Mountain View, Palo
Alto, and Sunnyvale and seek alternatives in markets such as San José.

This assessment will assist JLL evaluate the likelihood of speculative office development in the near- and
long-term. Along with the analysis of general employment growth, these metrics will help establish a likely pace of
long-term office development in areas impacted by the airspace protection surfaces analysis.

Figure 3-6 Net Absorption and Vacancy
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Figure 3-7 Monthly Asking Rent PSF
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The analysis will also factor in development within the Diridon Station Area, which includes future plans by Google
to deliver a satellite campus made up of an office and residential development projects. On one parcel that
Google recently acquired from Trammell Crow in April, it has preliminary plans to deliver new offices for its use,
along with a residential tower and retail. In Figure 3-8, the proposed Diridon Station Area is outlined in red (with a
portion of the downtown development area displayed as well).
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Figure 3-8 Existing West OEI Corridor Heights of Diridon Station Area
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334 Residential
Multifamily

San José’s multifamily market is expanding. In Q4 2017, market fundamentals recovered pushing vacancy down
below 5% and rents ticked up 2% in that time period. The multifamily market has also benefitted from stable
household income and population growth, strict land use controls prohibiting new development, and a lack of
affordable home ownership. These inherent characteristics will continue to keep demand ahead of supply for
multifamily housing.

Access to employment centers and quality of life has driven tenant demand in all of the urban centers of the Bay
Area. In the beginning of this cycle, technology workers enjoyed the benefit of company transportation that
allowed employees to live in San Francisco, but work in the employment centers of Silicon Valley. As population
and drive times grew, many employees have swapped the urban center of San Francisco for the urban center of
San José to ease drive times. This trend has activated San José, welcoming many new residents, developments,
and recreational amenities.

As the Bay Area’s economy continues to grow, demand will continue to increase for well-located housing along
transportation lines and corridors. Rental rates will continue an upward trend due to the insufficient supply added
annually. With the region’s above average job growth and lack of housing, investors will continue to benefit from
multifamily investments.

Figure 3-9 Multifamily Market Performance: San José
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Figure 3-10 Multifamily Market Snapshot: Santa Clara County (Q1 2018)
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Multifamily Rental

Within Downtown San José and adjacent neighborhoods, since 2013, there have been nearly 2,500 multifamily
units delivered through Q2 2018, and there are over 3,500 units scheduled to be delivered through 2019. Most of
these new properties are in areas that will be impacted by changes to the airspace protection surfaces. Including
projections for 2018 and 2019, Downtown San José and adjacent neighborhoods will have experienced an
average of 900 net new multifamily units delivered each year.

While these new deliveries will have some impact on vacancy and rent, the previous 2,500 units have not had a
significant impact on vacancy and rents have continued to climb. Therefore, these trends are not expected to slow
anytime soon, particularly with projections of the City’s general economic growth continuing.

Figure 3-11 Multifamily Rental Units Delivered, Downtown Area and Adjacent Neighborhoods
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Figure 3-12 New Rental Properties in Relation to Existing OEI Airspace Protection
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Table 3-1 New Multifamily Rental Properties in San José
Multifamily Rental Properties | Units De"‘(’zz))n ate
808 West 315 4/1/2018
Modera The Alameda 168 5/1/2018
Cannery Park Hanover 403 1/1/2019
Silver in Midtown 800 1/1/2019
Marshall Squares 190 2/1/2019
Modera San Pedro Square 201 4/1/2018
SparQ 105 5/1/2019
Vespaio 164 8/1/2019
Miro 630 8/1/2019
Total 2,976

Source: JLL

3.3.5 Hospitality

While there are a number of hotels in the area of the existing airspace protection surfaces, only five have seen
recent investment since 2010. Of these, only one—an AC Hotel by Marriott—is new construction. The remaining
properties are renovations of existing hotels and/or adaptive reuse of historical properties.

By and large, these properties are upscale and upper upscale “chain scales.” A chain scale is an of the level of
service, quality, and cost a consumer may expect from a particular brand. Chain scales are largely determined by
Average Daily Rate (ADR), but other factors such as amenities and services can impact which chain scale a
particular brand falls in. Chain scales are globally determined by STR, a clearinghouse of hotel market
performance data. In all there are six chain scales: in order of highest ranked to lowest ranked, these chain scales
are Luxury, Upper Upscale, Upscale, Upper Midscale, Midscale, and Economy.

That newer hotel investment in the market area are exclusively upscale and upper upscale is an indication both of
the potential demand that is present as well as the expected ADR that will likely support new investment.
However, that only one property has been built as new construction — rather than renovating or converting and
existing building — indicates that the hospitality market as a whole in this area may not support significant new
construction, likely due to insufficient demand to support the cost of new construction.

Given growth in the economy as a whole, and further investments by major companies that move to the area,
hospitality demand may grow and justify new construction. More exploration will be conducted in further analysis.
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Figure 3-13
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Table 3-2 Existing Upper Scale Chain Hotel Locations Within Existing OEI Protection
Property Year Built / Renovated Rooms Chain Scale
Hyatt Place 1974 /2012 236 Upscale
Marriott San José 2003 /2014 510 Upper Upscale
Westin San José 1926 / 2015 171 Upper Upscale
AC Hotel by Marriott 2016 162 Upscale
Hotel Clariana 1912/ 2017 44 Independent

(AAA three stars)
Source: JLL

3.3.6 Preliminary Assumptions

Based on the prior analysis, JLL will use the following preliminary assumptions to further the study.
Many assumptions are more conservative than what is currently observed in the market to ensure that
the analysis does not overstate the long-term value of real estate development to the City. Assumptions
not addressed here are listed in the “Additional Assumptions” section at the end of this document.
Further analysis may impact these assumptions as the study continues.

Landrum & Brown Preliminary Real Estate and Land Assessment | 52



Downtown Airspace Development Capacity Study (DADCS) Norman Y. Mineta San José International Airport
FINAL REPORT — August 2019

Table 3-3 Preliminary Assumptions
Assumption* Value
Office
Construction Cost
General Assumptions 99,.0-00-136,000 GSF, Class A, mid-rise, site-ready,
h i | i " it§ furth utilities present, 1 FAR, Class A TlI, structured
@ al‘“g,es °dge_r|'|et';]a a?SU”Tp 'O”St Wi res“t, "0”; :"’ € parking, zoning MS-100%, 5 stories, 2.5/1,000sf
analysis and will therefore impact assumptions below) structured parking
Core/shell/systems $310-$360/gsf
Tenant Improvements Allowance $50-$75/gsf
Structured Parking $35,000/space - $45,000/space
Cost Escalation Rate 3.0% annually
Average Annual Absorption 50,000 square feet
Stabilized/Structural Vacancy Rate 10.0%
Rental Rate (2018) $4.15/sf full services gross per month
Rental Rate Escalation Rate 2.0% annually
Residential
Construction Cost TBD
200-unit, common area, self-service amenities,
General Assumptions structured parking, A-class finishes/ceiling
(changes to general assumptions will result from further ~ heights/appliances, excludes land, assumes clean
analysis and will therefore impact assumptions below) build ready site with close amenities, average unit
size 850sf, tower mid/high rise
All-In Cost $525/gsf
Cost Escalation Rate 3.0%
Average Pace of New Construction Delivery 750 units each year
Stabilized/Structural Vacancy Rate 5.0%
Average Rental Rate (2018) $2,800 per unit per month
Rental Rate Escalation Rate 2.0%
Hospitality
Construction Cost
General Assumptions 149 keys, 3-4 star branded,. exgludes land, mclgdes
. . FF&E/taxesl/fees, construction interest @7% with
(changes to general assumptions will result from further o . ) L
vsi 4 will therefore | ; i bel 65% leverage, includes structured parking, mid-high-
analysis and will therefore impact assumptions below) rise dependent upon lot and FAR
All-In Cost $680,000/key
Cost Escalation Rate 3.0%
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34 Land Use Assessment

3.4.1 Overview of Existing TERPS and OEI Surface Elevations

Existing airspace protection surfaces that may potentially impact high density development in the City are at their
highest at 375 feet above mean sea level (AMSL), and become lower closer to the runway, with minimum
elevations as low as 70 feet AMSL. In addition, ground height in areas impacted by the existing airspace
protection surfaces are as high as 108 feet above sea level near I-280 and as high as 62 feet near to SJC (the
airport itself is 62 feet above sea level). If, for example, an airspace protection surface has a minimum elevation of
375 feet but the ground height is 100 feet, maximum buildable height will be 275 feet.
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70 ft AMSL
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Source: Landrum & Brown, Santa Clara County
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3.4.2 Development Areas

Landrum & Brown, working with the Airport, City, and Steering Committee, has identified areas which may be
potentially impacted. These areas encompass Downtown and the Diridon Station Area (which, as noted, includes
Google’s planned future satellite campus and associated development). The goals of JLL’s analysis is to therefore

refine these areas, as well as identify additional areas outside Downtown and the Diridon Station Area that may
be impacted.

Figure 3-15 Downtown Core and Diridon Station Area Study Limits
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3.4.3 Building Height Estimation Approach

For the purposes of this assessment, it is necessary to convert height metrics presented in feet to potential
building height in stories. While the City of San José Zoning Ordinance offers guidelines and limitations on
building height in both feet and stories, the General Land Use Plan offers guidance on total number of stories and
floor-area-ratio (“FAR”). As Envision San José 2040 will guide land use for the foreseeable future—per interviews
with City staff, decisions regarding applications for zoning approval and/or variances will reference the general
plan—its guidance on height and density will be used to assess the impact of various airspace protection surface
scenarios on development in the city.

In a survey of high-rise buildings in San José, the median building height per floor is 14 feet. This includes all
occupiable, mechanical, and lobby floors. There is some range in average height per floor, ranging from 10 feet
per floor for San José Marriott, Centerra, One South Market, and Axis, to 19 feet per floor for Samsung America
HQ. While there is a general trend where taller structures have less average height per floor compare to lower
structure, there is also considerable variation that does not lend itself to a reliable “bracketing” of average floor
height depending on the total height of the building.

(One high-rise structure in San José was not included in this analysis: The Bank of Italy Building, as it was built in
1912, is considerably older than the other properties, and subject to significantly different architectural and
structural mores).

Therefore, in this preliminary analysis, an average floor height of 14 feet is presumed. A 25-story building, for
example, would be analyzed as 350 tall.
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Table 3-4 Building Height Estimation
Name Height (ft AGL) | Floors | Avg. Feet Per Floor
160 West Santa Clara 220 17 13
60 South Market 213 15 14
Adobe Systems Almaden Tower 260 18 14
Adobe Systems East Tower 236 16 15
Adobe Systems West Tower 259 18 14
Axis 228 22 10
Bank of America Building 199 13 15
Centerra 217 21 10
City Heights at Pellier Park 170 16 11
Comerica Bank Building 167 13 13
Fairmont Hotel 253 22 12
Fairmont Plaza 261 17 15
Heritage Bank Building 214 15 14
Horizon Center 179 14 13
One South Market 238 23 10
Opus Center San José 231 16 14
Samsung America HQ 191 10 19
San José City Hall 285 18 16
San José Hilton 246 18 14
San José Marriott 268 27 10
Sobrato Office Tower 280 19 15
Ten Almaden 230 16 14
The 88 286 22 13
Three Sixty Residences 270 24 11
Tower 55 217 15 14
Median 14
Source: JLL
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3.4.4 Envision San José 2040 Land Use Designations

While the airspace protection surfaces overlay a large area of San José, not all areas will be impacted. Certain
areas will not allow for a level of density that may be impacted by this analysis. In order to identify areas that may
be impacted by the airspace protection surfaces, JLL reviewed the “land use designations” outlined in Envision
San José 2040. The purpose of the land use designations is to realize the broader goals and objectives of
Envision San José 2040, and provide a wide range of land use type, density, and height guidelines depending on
location, existing development and adjacent uses, future growth plans, proximity to existing and planned transit,
and other factors.

As noted, not all land use designations allow for a level of density or height that would result in new development
that is potentially impacted by the airspace protection surfaces. Generally speaking, only those land use
designations that allow for dense, high-rise development in excess of 10 stories are applicable. These land use
designations are summarized in Table 3-5.

In some cases, land use designations do not limit height directly, but limit dwelling units-per-acre (“DU/AC”) or
floor-area-ratio (“FAR”). These metrics dictate density, not height, though they may result in varying height in
practice." Therefore any land use designation that allows for up to 8 FAR or more is also included, as this implies
a potential 8-story building if the building footprint and parcel size are approximate (DU/AC is too variable a metric
for gauging height; therefore, it was not factored in).

There are two exceptions to the above, noted in Table 3-6. In addition, some land use designations may allow for
high-density development but are not present within the airspace protection surfaces. These are also excluded.

! DU/AC limits the number of residential units given land area. For example, a limit of 500 DU/AC on a 2-acre site (87,120 square
feet) would allow for 1,000 total units. At an average of 750 gross square feet per unit, the total building area would be 750,000
square feet. Assuming the building can cover 80% of the land, or 69,696 square feet (1.6 acres), this would require a building that is
at least 11 stories tall (or 750,000 total building square feet divided by 69,696 land square feet). FAR defines a limit for total square
feet of building given a certain land area. For example, a limit of 10 FAR allows for 10 square feet of building area for every 1 square
foot of land area, effectively a maximum 10-story building. Using the above example, the land can accommodate 871,200 square
feet of total building area. The project above, at 750,000 square feet, would equal 8.6 FAR (or 871,200 square feet divided by
750,000 square feet). Therefore, this building would be within the allowable density established by the FAR limit.
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Table 3-5 Applicable Land Use Designation
Name Purpose Target Density

High-intensity office, retail, service, Up to 800 DU/AC

Downtown residential, and entertainment Up t0 30.0 .FAR
3-30 stories
Commercial Downtown As above, without residential Upto 15.0 .FAR
3-30 stories
. High-density commercial, residential, Up to 200 DU/AC
Urban Village institutional, or other Up to 10.0 FAR
Urban Village Commercial As above, without residential Up to 8.0 FAR
Transit Employment Center Office, R&D, industrial, limited residential Upto 14.0 .FAR
4-25 stories
Combined o . Up to 12.0 FAR
Industrial/Commercial Office, industrial, other 1-24 stories
50-250 DU/AC
Transit Residential Residential 2.0-12.0 FAR
5-25 stories
Source: City of San José
Table 3-6 Excluded Regardless of Potential Density
Name Purpose Target Density Reason for Exclusion
Mixed Use Mix of commercial ~ 0.25-4.5 FAR | oS¢ areas are not subjectto airspace
. : . . protection surfaces low enough to impact 6-story
Commercial and residential uses 1-6 stories o
buildings
. R&D, mfg., . Upto 11.0 FAR  ltis unlikely that these land uses will achieve this
Industrial Park assembly, testing. . .
) 2-15 stories level of density
and office
Source: City of San José
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3.4.5 Potentially Impacted Development Areas

Based on the review of Envision San José 2040 land use designations, areas of San José that may be impacted
by changes to the airspace protection surfaces for SJC are below. These areas are highlighted by land use
designation and overlaid by the existing TERPS and OEI airspace protection surfaces in black. Most are within
the previously established development areas (in red), and based on this analysis, specific parcels within these
development areas will be scrutinized in more detail. In addition, there are a number of parcels outside of these
development areas that may also be impacted, and which JLL will explore further.

Many of these areas are largely developed already, though there is some amount of available land. Over the
long-term, the airspace protection surface changes may impact redevelopment opportunities for existing
properties. In subsequent documentation, specific development parcels will be identified within these areas.
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Note: Highlighted development areas that are not within the airspace protection surfaces overlay will not be impacted
nor are considered in this analysis.
Source: JLL
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3.4.6 Preliminary Assumptions

Norman Y. Mineta San José International Airport

Based on the analysis of potentially impacted land uses, JLL will assess potential development parcels that fall
into the following land use designations as discussed previously. Further analysis may result in land use
designations being removed or added in the future.

Table 3-7 Land Use Designation Categories

Name

Downtown

Commercial Downtown

Urban Village
Urban Village Commercial
Transit Employment Center

Combined Industrial/
Commercial

Transit Residential

Source: JLL

Landrum & Brown

Purpose

High-intensity office, retail, service,
residential, and entertainment

As above, without residential

High-density commercial, residential,
institutional, or other

As above, without residential

Office, R&D, industrial, limited residential

Office, industrial, other

Residential

Target Density

Up to 800 DU/AC
Up to 30.0 FAR
3-30 stories

Up to 15.0 FAR
3-30 stories

Up to 200 DU/AC
Up to 10.0 FAR

Up to 8.0 FAR

Up to 14.0 FAR
4-25 stories

Up to 12.0 FAR
1-24 stories

50-250 DU/AC
2.0-12.0 FAR
5-25 stories
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3.5 Additional Assumptions

As noted in the Scope and Purpose, included below are a set of assumptions that JLL will continue to explore and
which will be key to assessing the value and tax impacts of the airspace protection surface scenarios.

These assumptions have not yet been assessed, but are being presented to the City and the Steering Committee
for prior feedback ahead of completing the analysis.

Table 3-8 Additional Evaluation Assumptions
Additional Assumptions
Office

Pace of New Build-to-Suit Delivery Based on Economic Growth

Pace of New Speculative Delivery Based on Real Estate Fundamentals

Operating Cost

Development and Construction Draw Schedule

Construction Financing Assumptions

Permanent Financing Assumptions

Developer Return Threshold

Capitalization Strategy (sale or refinance)

Cap Rate (for sale calculation)

Debt Service Coverage Ratio (for refinance calculation)

Other Major Developments Impacting Supply and Demand
Residential

Operating Cost

Development and Construction Draw Schedule

Construction Financing Assumptions

Permanent Financing Assumptions

Developer Return Threshold

Capitalization Strategy (sale or refinance)

Cap Rate (for sale calculation)

Debt Service Coverage Ratio (for refinance calculation)

Other Major Developments Impacting Supply and Demand
Hospitality

Room-Night Demand

Supply Pipeline

Likely Segmentation of New Development

Average Daily Rate
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Additional Assumptions

Occupancy

Revenue per Available Room (“RevPAR”)

Development and Construction Draw Schedule

Construction Financing Assumptions

Permanent Financing Assumptions

Developer Return Threshold

Capitalization Strategy (sale or refinance)

Cap Rate (for sale calculation)

Debt Service Coverage Ratio (for refinance calculation)

Other Major Developments Impacting Supply and Demand
Source: JLL
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4  Airspace Scenarios and Aircraft Performance
Assessment

4.1 Introduction

In 2007, the Airspace Obstruction Study with the associated composite mapping assessment was conducted for
Norman Y. Mineta San José International Airport (SJC or Airport). In this analysis, airspace protection surfaces
were evaluated to determine the lowest controlling obstacles that surround the Airport within a 3-mile radius, and
to map out a proposed set of maximum allowable heights for development surrounding SJC based on the most
restrictive airline one-engine inoperative (OEI) procedure surfaces and Federal Aviation Administration (FAA)
“TERPS” surfaces (arrival and departure instrument procedures).

A decade has passed since the previous assessment was conducted, and changes in the Airport operating
environment have occurred, including the following:

= The FAA implemented satellite-based navigation along with existing ground-based navigation.
Specifically, the implementation of RNP procedures since 2007 as these are technically the newest
satellite-based procedures that have been developed.

= New aircraft came into San José which among them included the Boeing 787-8/9 and Airbus 321-NEO
and Airbus has introduced the A350 into worldwide service.

= This study focused was very specific to SJC, the area south of the airport, the aircraft and markets served

= The Airport recently completed new obstacle data survey in late 2016.

Table 4-1 depicts the existing commercial airlines that currently operate at SJIC. Table 4-2 provides a summary of
the existing markets that are currently served from SJC.

Table 4-1 Existing Passenger Commercial Airlines at SJC
Aeromexico Frontier Airlines
Air Canada Hainan Airlines
Alaska Hawaiian Airlines
American Airlines JetBlue
ANA Lufthansa
British Airways Southwest
California Pacific United
Delta Volaris
Source: www.flysjc.com/airlines
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Table 4-2

City

Albuquerque

Atlanta

Austin

Baltimore/Washington

Beijing

Boise

Boston

Burbank

Cabo San Lucas

Chicago-Midway

Chicago-O’Hare

Dallas/Fort Worth

Dallas-Love Field

Denver

Detroit

El Paso

Everett (Seattle Area)

Guadalajara

Honolulu

Houston-Hobby

Houston-Intercontinental

Kahului (Maui)

Kona (Hawaii)

Las Vegas

Leon

Lihue (Kauai)

Existing Markets Served at SJC

Country

United States

United States

United States

United States

China

United States

United States

United States

United States

United States

United States

United States

United States

United States

United States

United States

United States

Mexico

United States (Hawaii)
United States

United States

United States (Hawaii)
United States (Hawaii)
United States

Mexico

United States (Hawaii)

Source: www.flysjc.com/destinations

Landrum & Brown

Norman Y. Mineta San José International Airport

City
London-Heathrow
Long Beach
Los Angeles
Minneapolis-St. Paul
Morelia
Nashville
New Orleans (Seasonal)
New York-JFK
Newark (New York Area)
Ontario
Orange County
Orlando
Phoenix
Portland
Raleigh/Durham
Reno
Salt Lake City
San Diego
Seattle
Spokane
St. Louis
Tokyo-Narita
Tucson
Vancouver

Zacatecas
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Country

Europe
United States
United States
United States
Mexico
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
United States
China

United States
Canada

Mexico
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The new study, initiated in early 2018, is intended to update and reassess the current airspace protection
surfaces for SJC and to identify potential changes to maximum allowable development heights, particularly in
Downtown Core of San José and the Diridon Station Area immediately to the west of the Downtown Core. At the
conclusion of the study, a newly updated composite airspace protection map for SJC will be developed for use by
the City of San José.

Below are commonly used acronyms in this report:

= AGL: Above Ground Level (feet).

= CG: Climb Gradient

= FAA: Federal Aviation Administration

= [CAO: International Civil Aviation Organization

= MSL: Mean Sea Level (feet)

=  OEl: One-Engine Inoperative

= OCS: Obstacle Clearance Surface

= PAX: Passenger

=  Project DADCS: Downtown San José Airspace and Development Capacity Study
= Project Consultants’: Landrum & Brown Inc. and Flight Engineering LLC.
= TERPS: United States Terminal Instrument Procedures

= SJC: Norman Y. Mineta San José International Airport
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4.2  Airport and Project Study Area Overview

4.2.1 Airport Layout Overview

Figure 4-1 depicts the existing airport layout for SJIC. The Airport is currently served by two closely-spaced
parallel runways. Runways 12L-30R and 12R-30L are both 11,000 feet long and 150 feet wide. Runway 12R-30L
is classified as a precision instrument runway (PIR) with CAT | and Il instrument landing system capabilities.
Runway 12L-30R is classified as a non-precision instrument (NPI) runway and does not accommodate instrument
landing system operations. A temporarily closed runway, 11-29, was previously used for general aviation
operations on the west side of the Airport but is currently operated as Taxiway W1. A separate independent study
is evaluating the permanent disposition of this runway. Current declared distances for the two existing runways is
depicted in the inset table on Figure 4-1. Please note that all elevations are measured in feet (ex. 37.5).

Figure 4-1 Mineta San José International Airport (SJC) Layout
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Source: Landrum & Brown
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4.2.2 Project Study Area Overview

Figure 4-2 depicts the two study areas for Project DADCS, consisting of the Downtown Core and Diridon Station
Area. The Downtown Core is located east of Highway 87 and begins approximately 7,200 feet from the approach
ends of Runways 30L and 30R and extends to a distance of approximately 13,100 feet from Runways 30L and
30R. The Downtown Core is where high-rise development is most prevalent.

The Diridon Station Area is located west of Highway 87 and begins approximately 5,300 feet from the approach
end of Runways 30L and 30R and extends to a distance of approximately 11,200 feet from the runway ends.
The Diridon Station Area is currently devoid of high-rise development but is considered to be part of a future
expanded downtown given the multiple existing and proposed rail and transit systems serving Diridon Station.

The 2007 Airspace Obstruction Study found that most airlines operating at SJC use OEI procedures that go
straight out over the Downtown Core when departing to the south. A few airlines, however, including those with
larger aircraft going to more distant destinations, use OEI procedures that curve away from the Downtown Core in
order to avoid the existing high-rise buildings and instead overfly the Diridon Station Area where existing
development heights are much lower. Protecting for this westerly curving maneuver by larger/heavier aircraft in an
OEl situation results in maximum allowable development heights that are much more restrictive than in the
Downtown Core.

Figure 4-2 Existing Airport Layout and Study Evaluation Area
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As depicted in Figure 4-3, ground elevations in the Downtown Core and Diridon Station Area generally range
from 80 feet MSL to 105 feet MSL in a northerly to southerly direction. As development heights are typically
expressed in AGL, setting a maximum allowable building height for airspace protection purposes at any given
location is derived by subtracting the ground MSL elevation from the airspace surface MSL elevation.

Figure 4-3 Downtown Core and Diridon Station Area Ground Contour Elevations
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Source: Graphic prepared by Landrum & Brown. USGS 1/3 arc-second Contour Downloadable Data Collection, 2014;
Ground contour data obtained from USGC “The National Map” Staged Products Directory: https://prd-
tnm.s3.amazonaws.com/index.html?prefix=StagedProducts/Contours/Shape/
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4.3 Airspace Protection Framework

A Project Steering Committee was formed to guide this process. Steering Committee members represent diverse
organizations that have interest in the successful growth of the Airport and the Downtown Core/Diridon Station
Area. Participating organizations are listed below:

= The Airport Commission and Downtown Resident

= San José Downtown Association

= Santa Clara Building Trades Council (SCBTC)

= Santa Clara County Residents for Responsible Development

= San Francisco Bay Area Planning and Urban Research Association (SPUR)
= Silicon Valley Leadership Group (SVLG)

= The Silicon Valley Organization (SVO)

Additionally, City staff from the Mayor’s office, the Downtown Councilmember’s office, the Office of Economic
Development and the Department of Planning, Building and Code Enforcement were engaged in the study.

The Project Steering Committee provided guidance and direction on the study, and allowed for stakeholders to
have an open forum to provide feedback and input. A series of Committee meetings was conducted to present
and discuss analytical assumptions, methodology/approach, and findings on the various aspects of this project.
In addition to the Project Steering Committee, three broader stakeholder meetings were held, offering
stakeholders the ability to ask questions and receive updates as the study progressed. The Project Steering
Committee utilized a decision-making framework to evaluate various airspace protection scenarios, aircraft types,
and airport destinations.

4.3.1 Potential Scenarios Evaluated

The Project Steering Committee explored a variety of potential airspace protection scenarios. A total of ten
scenarios and the existing conditions were proposed:

= Existing airspace protection
— Used as the base case and comparison to potentially heights gained in other scenarios
=  West OEI Corridor with increased surface slopes
— This scenario was removed and replaced with further refinement of the defined development in
Scenario 10.
= East OEIl Corridor with a TERPS only scenario over Diridon Station Area
— Evaluate the feasibility of an East OEI corridor which would essentially be a mirror image of the West
OEI Corridor and require long-haul departures to turn left to avoid Downtown Core
— Increased development height over Diridon Station Area with the elimination of the existing West OEI
Corridor
= No OEI protection/TERPS Only
— Removal of existing straight-out and West OEI Corridor surface protection for Runways 12L/12R
— TERPS Only scenario would essentially provide increased development heights over Downtown Core
and Diridon Station Area
= West OEI Corridor surface protection without Straight-out OEI
— Maintain existing West OEI Corridor while removing straight-out OEI protection for Runways 12L/12R
— Additional heights gained of Downtown Core while heights over Diridon Station Area would remain
the same
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=  West OEI Corridor with greater than 15 degree turn
— Evaluate the feasibility of airlines’ ability to make a right turn greater than 15 degrees to avoid Diridon
Station Area, allowing additional heights for development
— Downtown Core heights would remain the same
= Straight-out OEI protection without West OEI Corridor
— Maintain existing straight-out OEI surface protection for Runway 12L/12R departures
— West OEI corridor would be removed, allowing for additional development height within Diridon
Station Area.
= TERPS only with increased TERPS departure climb gradients
— Similar to Scenario 4, with the exception that the current lowest published climb gradient procedures
(261 feet/NM and 290 feet/NM) would be eliminated.
— A 470 foot/NM published TERPS departure climb gradient would be protect for thereby increasing
developable heights over the Downtown Core and Diridon Station Area.
= No OEI'TERPS Only, increased FAA height limits
— Assumes that the lowest TERPS departure surface climb gradient protection (261 feet/NM and 290
feet/NM) would be eliminated for Runway 12L/12R and non-precision instrument circling approach
surface heights would be increased
— Assumes no changes to vertically guided precision instrument approach procedures for
Runway 30L/30R operations
= Modified West OEI Corridor at defined development heights
— Assumes that the surface slope of the West OEI Corridor could be adjusted to allow for additional
development heights in Diridon Station Area
— Incremental surface slopes adjustments would be conducted to determine the impact on aircraft
performance
= Extend the approach ends of Runways 12L and/or 12R to the north
— Theoretically solution to extend the arrival end of Runways 12L and/or 12R to the north (across
Highway 101) in order to provide a longer runway for departures
— TERPS departure airspace surface protection for Runways 12L and/or 12R would shift further away
from the Downtown Core and Diridon Station Area thereby resulting in additional development height
opportunities

The scenarios were analyzed to determine the overall impacts to aviation operations and the development
capacity, including an evaluation of the timing and feasibility of implementation.

4.3.2 Decision Making Criteria

The Project Steering Committee developed a list of decision-making criteria to evaluate the potential feasibility of
the various airspace protection scenarios that were previously described. An airspace scenario evaluation matrix
was created in order to provide a basis of comparison for each of the airspace scenarios above. The evaluation
criteria included the following metrics:

= Potential gain in building heights (Downtown Core)

= Potential gain in building heights (Diridon Station Area)
= Potential loss of air service

= Timeframe for action

= Degree of difficulty

= Airlines affected

= Decision making bodies
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Table 4-3 presents the evaluation of the scenarios using a comparative matrix criterion.

Upon review of the various alternative airspace protection scenarios, the Project Steering Committee selected
four potential scenarios against existing Scenario 1 (the current protection scenario) for further evaluation.
The scenarios selected were the following:

= Scenario 1: Existing airspace protection

= Scenario 4: No OEI protection/TERPS Only

= Scenario 7: Straight-out OEI protection without West OEI Corridor

= Scenario 9: No OEI protection, increased FAA height limits

= Scenario 10: Modified West OEI Corridor at defined development heights

4.3.3 Selected Aircraft for Performance Evaluation

Once an agreement was reached regarding the airspace protection scenarios that were to be evaluated further, a
decision on the various aircraft types to be considered as part of an aircraft performance assessment was made.
A list of commonly flown aircraft and proposed future aircraft that will likely operate out of SJC is listed below:

Narrow-Body Aircraft

= Airbus A320-200 — Currently the aircraft with the longest transcontinental flight distance operating at SJC
(Boston non-stop) and second most heavily used aircraft for transcontinental operations.
= Boeing 737-800 — Most heavily used aircraft at SJIC for transcontinental operations.

Wide-Body Aircraft
= Boeing 777-300ER — A heavily used, long-range aircraft for international routes. When an international
route is successful and air carriers want to increase seats, the Boeing 777 is a typical aircraft used.

The Boeing 777-200 was previously used at SJC for Tokyo service.
= Boeing 787-9 — Currently operating at SJC and serving Asia and Europe

Based on the initial aircraft performance evaluation results, additional assessments were conducted for the
following aircraft types to provide additional information for decision-making:

Narrow-Body Aircraft

= Airbus A321 NEO - Highest seating capacity long-haul narrow-body aircraft. Currently serves New York
and Hawaii.
Wide-Body Aircraft
= Airbus A330-200 — Currently operating at SJC and serving Asia

= Airbus A350-900 — Likely replacement for the A340 service to Frankfurt and by a potential new entrant
carrier.
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Table 4-3

Project DADCS Airspace Scenario Summary Matrix

Norman Y. Mineta San José International Airport

DOWNTOWN AIRSPACE AND DEVELOPMENT CAPACITY STUDY (PROJECT DADCS) AIRSPACE SCENARIO SUMMARY MATRIX

Existing conditions AGL building heights

200'-290' AGL

80'-160" AGL

Potential gain in building heights

Potential gain in building heights

Decision making

Scenario |Scenario Description (Downtown Core) (Diridon Station Area) Potential loss of air service | Timeframe for action | Degree of Difficulty Airlines affected bodies
#1 Existing airspace protection - - None N/A N/A None City
Alaska, Aero Mexico, Air China
West OEI Corrid ith i d ! ! !
#2 es orridor with Increase - 60'-100' Moderate to Significant Under a year Moderate American, British, Hainan, City
surface slopes .
Hawaiian
Alaska, A Mexico, Air Chi
East OEI Corridor with a TERPS only . - - aska, Aero Mexico, Alr thina, ,
#3 . . . Reduce 10'-30 90'-130 Significant Under a year Moderate American, British, Hainan, City
scenario over Diridon Station Area -
Hawaiian
#4 No OEI/TERPS Only 1'-36' 69'-165' Significant Under a year Moderate All airlines City
Air Canada, ANA, Lufth
West OEI Corridor surface protection - r arAla & , tutthansa, X
#5 . . 10'-30 - Moderate Under a year Moderate Volaris, FedEx, UPS, Delta, City
without Straight-out OEI . R
jetBlue, Southwest, United
Alaska, Aero Mexico, Air China
West OEI Corrid ith ter than 15 ! ! !
#6 es orridor with greater than - 130' (south only) Significant Under a year Moderate American, British, Hainan, City
degree turn o
Hawaiian
Straight-out OEI protection without ClEEtE, Qe Mierites, A Elllie,
#7 g . b - 90'-130' Significant Under a year Moderate American, British, Hainan, City
West OEI Corridor o
Hawaiian
TERPS only with i d TERPS
#8 ony vf“ mcrelase 30'-60' 110'-130' Significant One to two years Moderate to High General aviation and all airlines City and FAA
departure climb gradients
No OEI,TERPS Only with i d FAA All airli d oth i ft
#g |\ OFLTERTS Only with increase 1-179' 76' - 322" Severe One to three years High airlines and other aircra City and FAA
height limits operators
Modified West OEI Corridor at defined
#10 oaine es 3 orrdorat detine - Ranging from 14'-121' TBD One to three years TBD TBD Likely City and FAA
development heights
City, FAA, Caltrans,
Extend th h ends of R
#11 1)2(Le:nd/oi i;s;(;a:hee:o:tz unways 30'-60' 110'-130' None Over three years High TBD Santa CIara,Aresource
agencies
Source: Project Steering Committee

Landrum & Brown
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4.4 Existing OEI Surface Protection for Runways 12L/12R

The primary focus of the aircraft performance evaluation was to assess the impacts of increased obstacle heights
on OEI departure operations on Runways 12L and 12L at SJC (departures to the southeast over the identified
study areas). Scenarios 1, 4, 7 and 10 result in no changes in instrument approach and departure procedures as
the TERPS criteria established by the FAA for the safe landing and take-off operations with all engines operating
are unchanged. Scenario 9 potentially increases ceiling and visibility minimums for several non-precision
approaches but does not eliminate those procedures.

Historical weather analysis indicates that the SJC operates in Southeast Flow approximately 13% annually. In
Southeast Flow, aircraft are departing towards the taller buildings in the Downtown Core as well as Diridon
Station Area. As previously mentioned, in 2007 the City of San José adopted composite airspace height
restriction mapping which included several protected OEI corridors including the ICAO Annex 6, FAA AC120-91
and West OEI Corridors. The FAA has considered protection of OEI procedures to be an economic decision to be
made by the airlines, not an FAA safety consideration. It is currently up to local jurisdictions to address the
tradeoffs of air service capability versus high-rise development.

4.4.1 Existing Airline OEI Surfaces for Runways 12L/12R

Figure 4-4 through Figure 4-6 depict the existing OEI corridors for Runway 12L/12R departures. The existing
“controlling obstacles” which define the slopes of each corridor are also identified. As part of this study, the project
consultants evaluated existing OEI surface slopes against updated obstacle survey datasets, specifically the 2016
SJC airspace obstacle survey data, which confirmed that there were no new controlling obstacles that impact
existing OEI surface slopes.

Figure 4-4 Runways 12L/12R FAA AC120-91 OEI Surface Existing Heights
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Figure 4-5 Runways 12L/12R ICAO Annex 6 OEI Surface Existing Heights
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442 Existing Airline OEI Procedures for Runways 12L/12R

Table 4-4 summarizes the current OEI procedures utilized by Airlines at SJC.

Table 4-4 Airlines OEI Procedures for Runways 12L/12R
Alaska West Corridor (AC 120-91 with course correction)
Aero Mexico East Corridor for 12L, West Corridor for 12R (ICAO with course correction)
Air China West Corridor (ICAQO with course correction)
American West Corridor (AC 120-91 with course correction)
British Airways Straight Out (ICAQO) and West Corridor (ICAO with course correction**)
Hainan Straight Out for 12L (ICAO), West Corridor for 12R (ICAO with course correction)
Hawaiian West Corridor (AC 120-91 with course correction)
Air Canada Straight Out (ICAO)
ANA Straight Out (ICAO)
Lufthansa Straight Out (ICAO)
Volaris Straight Out (ICAO)
FedEx Straight Out (ICAQO)
UPS Straight Out (ICAO)
Delta Straight Out (AC 120-91)
JetBlue Straight Out (AC 120-91)
Southwest Straight Out (AC 120-91)
United Straight Out (AC 120-91)
Frontier TBD
** British Airways utilizes the West Corridor in specific engine-out scenarios.
Note: Updated August 2017
Source: City of San José Airport Department and Airlines
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4.5 Airspace Protection Scenarios

As previously mentioned, an assessment of various TERPS and OEI OCS were constructed based upon current
procedures at SJC. Appendix A contains the aforementioned FAA TERPS airport procedure charts for reference.
The following TERPS and OEI surfaces were evaluated and applied to the selected airspace protection scenarios
in the study:

TERPS Surfaces:

= Instrument Landing System (ILS) Approach (CAT | & IlI) — applicable to Runway 12R/30L

= Localizer Only (LOC)

= Localizer Performance with Vertical Guidance (LPV)

= Lateral Navigation (LNAV)

= Lateral Navigation/Vertical Navigation (LNAV-VNAV)

= Required Navigation Performance (RNP 0.11, 0.15, 0.18, 0.30)

= Circling Approaches (CAT A - CAT D)

=  Minimum Vectoring Altitude

= Instrument Departure Procedures (200’/NM CG, 261'/NM CG, 290’/NM, 470°'/NM CG and 500'/NM CG)

One-Engine Inoperative Surfaces:

= West OEI Corridor
= |CAO Straight-Out Departures
= FAA AC120-91 Straight-Out Departures

Landrum & Brown Airspace Scenarios and Aircraft Performance Assessment | 79



Downtown Airspace Development Capacity Study (DADCS) Norman Y. Mineta San José International Airport
FINAL REPORT — August 2019

451 Scenario 1 — Existing Airspace Protection

Figure 4-7 and Figure 4-8 display the existing airspace OCS protection south of the Airport. OCS protection
consists of a combination of TERPS and OEI airspace surfaces. Existing heights within the Downtown Core
range from 290 feet MSL — 390 feet MSL (202 feet AGL — 310 feet AGL). Existing heights within the Diridon
Station Area range from 164 feet MSL — 270 feet MSL (84 feet AGL — 185 feet AGL).

4.5.2 Scenario 4 — No OEI Airspace Protection/TERPS Only

As depicted in Figure 4-9 and Figure 4-10, the Scenario 4 airspace assumes that the existing OEI OCS
protection for Runways 12L/12R departures would be removed and the airspace would consist of TERPS arrivals
and departure OCS protection over the Downtown Core and the Diridon Station Area. These identified TERPS
OCSs would function as the new OEI OCS surface protection even if the FAA were to increase a TERPS OCS in
the future.

Under Scenario 4, maximum heights within the Downtown Core range from 294 feet MSL — 390 feet MSL (212
feet AGL — 315 feet AGL). Scenario 4 heights within the Diridon Station Area range from 235 feet MSL — 400 feet
MSL (154 feet AGL — 310 feet AGL).

45.3 Scenario 7 — Straight-Out OEI Protection without West OEI Corridor

As depicted in Figure 4-11 and Figure 4-12, the Scenario 7 airspace assumes that the existing straight-out OEI
OCS protection for Runways 12L/12R departures would be maintained, while the West OEI Corridor surface
which directly impacts Diridon Station Area would be removed.

Under Scenario 7, there would be no changes in the existing maximum heights within the Downtown Core,
however maximum heights within the Diridon Station Area would increase to 229 feet MSL — 400 feet MSL (149
feet AGL — 310 feet AGL) as the West OEI Corridor is removed and TERPS OCSs would govern over the Diridon
Station Area.

454 Scenario 9 — No OEl, Increased FAA Height Limits

As depicted in Figure 4-13 and Figure 4-14, the Scenario 9 airspace assumes that the existing OEI OCS
protection for Runways 12L/12R departures would be removed and the airspace would consist of increased
TERPS arrivals and departure OCS heights over the Downtown Core and the Diridon Station Area.

Under Scenario 9, maximum heights within the Downtown Core range from 327 feet MSL — 569 feet MSL (245
feet AGL — 469 feet AGL). Scenario 9 heights within the Diridon Station Area range from 243 feet MSL — 578 feet
MSL (161 feet AGL — 473 feet AGL).
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Figure 4-7 Scenario 1: Existing Surface Mapping (MSL) Heights
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Figure 4-8 Scenario 1: Existing Surface Mapping (AGL) Heights
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Figure 4-9 Scenario 4: No OEI Protection/TERPS Only Heights (MSL)
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Figure 4-10 Scenario 4: No OEI Protection/TERPS Only Heights (AGL)
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Figure 4-11 Scenario 7: Straight-Out OEI Protection without West OEI Corridor Heights (MSL)
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Scenario 9: No OEI Protection, Increased FAA Heights (MSL)

Figure 4-13
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Scenario 9: No OEI Increased FAA Height (AGL)
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4.5.5 Scenario 10 — Modified West OEI Corridor at Defined Development Heights

In Scenario 10, the focus was to evaluate the impacts of various increases to the OCS slope of the West OEI
Corridor which directly impacts development heights in Diridon Station Area. The existing West OEI Corridor
surface is set at a slope of 60.5:1. In the previous airspace study for SJC conducted in 2007, the critical airspace
obstacle that was used to define the West OEI Corridor surface slope was the SAP Center, with a maximum
height range in Diridon Station Area of 85 feet to 166 feet AGL. For this study a new not-yet constructed critical
obstacle was defined in the vicinity where the taller building developments are anticipated.

Four variations of adjustment to the slope of the West OEI Corridor were evaluated in Scenario 10. As depicted in
Figure 4-15, Scenarios 10A — 10D were evaluated with critical obstacle heights adjust by 25-foot increments
(with the exception of Scenario 10D adjustment of 28 feet).

Adjustments to the West OEI Corridor OCS slopes consist of the following experiments:

100 feet to 195 feet AGL
115 feet to 224 feet AGL
129 feet to 240 feet AGL
146 feet to 260 feet AGL

= Scenario 10A
= Scenario 10B
= Scenario 10C
= Scenario 10D

53.3:1 surface slope) — 178 feet to 298 feet MSL
47.5:1 surface slope) — 193 feet to 328 feet MSL
42.8:1 surface slope) — 207 feet to 357 feet MSL
38.5:1 surface slope) — 224 feet to 390 feet MSL

—_~ o~~~

Figure 4-15 Scenario 10: Modified West OEI Corridor at Defined Development Heights Critical
Obstacle

SAP Center
113' AGL

West OEI Critical Obstacle Evaluation:
Existing Conditions: 142' AGL
Scenario 10A: 167' AGL

Scenario 10B: 192' AGL

Scenario 10C: 217' AGL

Scenario 10D: 245' AGL
Scenario 7: 278" AGL

Adjustments to the West OEI Corridor obstacle clearance surface slopes
consist of the following experiments:

* Existing Conditions — 85’ to 166’ AGL (60.5:1 surface slope)

Scenario 10A — 100’ to 195’ AGL (53.3:1 surface slope)

Scenario 10B — 115’ to 224’ AGL (47.5:1 surface slope)

Scenario 10C - 129’ to 240’ AGL (42.8:1 surface slope)

Scenario 10D - 146’ to 260’ AGL (38.5:1 surface slope)

« e o o

Source: Landrum & Brown

Figure 4-16 depicts the MSL heights for the four variants of the Scenario 10 West OEI corridor assessment over
the Diridon Station Area.
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Source: Landrum & Brown
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45.6 Airspace Scenario Height Differentials

Table 4-5 provides a general range of additional height gains within the Downtown Core and Diridon Station Area
that can be achieved in each of the airspace scenarios when compared to the existing airspace protection
(Scenario 1).

It is important to note that in Scenario 7 and 10, the existing airspace protection over the Downtown Core would
not change as straight-out OEI protection is maintained in both scenarios.

Table 4-5 Airspace Protection Scenario Height Differentials as Compared to Scenario 1 (Existing
Airspace Protection)

Airspace Protection Scenario Height Differentials

Height Gain Differentials (feet)

Airspace Scenarios
Downtown Core Diridon Station Area

Scenario 4 — No OEI Airspace Protection/TERPS Only 5 feet — 35 feet 70 feet — 150 feet
Scer)arlo 7 — Straight-Out OEI Protection Without West OEI 70 feet — 150 feet
Corridor

Scenario 9 — No OEl, Increased FAA Height Limits 35 feet — 100 feet 80 feet — 220 feet

Scenario 10 — Modified West OEI Corridor at Defined
Development Heights

Scenario 10A 15 feet — 25 feet
Scenario 10B 30 feet — 55 feet
Scenario 10C 45 feet — 85 feet
Scenario 10D 65 feet — 115 feet

Source: Landrum & Brown
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4.6 Aircraft Performance City Pair Assessment

4.6.1 Assumptions

Aircraft performance assessments were conducted to evaluate the impacts of proposed obstacles heights under
each of the shortlisted airspace scenarios. Aircraft types, city pair combinations and seasonal temperature
variations were assessed to identify impacts to aircraft payload (allowable PAX and cargo) and range. Passenger
(PAX) and cargo penalties were computed for each scenario. The assumptions used in the aircraft performance
assessment are listed below. For the aircraft performance assessment, a 100% load factor was applied to each
aircraft to determine the maximum PAX and cargo weight penalties that would be incurred under each airspace
protection scenarios/destination combination.

Table 4-6 summarizes that various aircraft that were evaluated in the aircraft performance assessment.

An assumed average PAX weight of 228 pounds was used for narrow-body aircraft (domestic and North America)
and 248 pounds for wide-body aircraft (international and transoceanic) operations in both the summer and winter
aircraft performance analyses.

Table 4-6 Aircraft Fleet Evaluation

. . Maximum Takeoff Seating

Existing Aircraft Types Serving SJC

A320-200 Narrow-Body CFM56-5B4 171,960 150
A321 NEO Narrow-Body PW 1000G 206,132 189
B737-800 Narrow-Body CFM56-7B26 174,200 175
A330-200 Wide-Body Trent 772 524,700 284
B787-9 Wide-Body GENX-1B74-7 560,000 290
Potential Aircraft Types Serving SJC

A350-900 Wide-Body Trent XWB-84 617,294 325
B777-300ER Wide-Body GE90-115BL 775,000 370

Source: Flight Engineering LLC.
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Table 4-7 provides a summary of the seasonal temperatures in the aircraft performance assessment that account
for the season and reflect the temperatures at the typical time of day these operations occur.

A weather analysis using historical weather data from 2003 — 2017 was conducted. Additionally, an evaluation of
aircraft operations was conducted to identify typical departure patterns based upon the time of day specific flights
operate in order to focus the weather assessment around those time periods, specifically during the winter
season.

For summer temperatures, the Boeing 85% reliability temperature was used as the basis of the aircraft
performance assessment. Boeing publishes reliability temperature charts and these datasets are based upon
annual historical weather trends at individual airports. The 85% reliability temperature is typically used by Airlines
when conducting aircraft performance evaluations, assessing weight penalty impacts to aircraft operations, and to
ultimately make decisions regarding starting, maintaining or ending service at a particular airport.

Table 4-7 Seasonal Temperatures
T ot | o
Winter
A320-200, A321 NEO & B737-800 63°F Early morning and evening departures
A330-200, A350-900, B787-9 & B777-300ER 68°F Morning and afternoon departures
Summer
A320-200, A321 NEO & B737-800 81.3°F Boeing 85% reliability temperature
A330-200, A350-900, B787-9 & B777-300ER 81.3°F Boeing 85% reliability temperature
Source: Landrum & Brown
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4.6.2 Narrow-Body (Domestic/North America) Aircraft Performance

The preliminary Narrow-body aircraft assessment included the A320-200, A321 NEO and B737-800.
Two domestic markets were evaluated:

= John F. Kennedy International Airport (JFK)
= Honolulu International Airport (HNL)

JFK and HNL are non-stop destinations which are currently served by airlines at SJIC. The A321 NEO was only
evaluated to the HNL market as the A320-200 is not currently used to that market and the A321 NEO has entered
that market by a current airline.

Table 4-8 summarizes the results of the aircraft performance assessment for JFK.

= A320-200 operations to JFK result in minor PAX and cargo penalties under Scenarios 4 and 9 in both
summer and winter.
= B737-800 operations to JFK results in PAX and minor cargo penalties under Scenario 9 in the summer.

Table 4-8 JFK PAX & Cargo Penalty Assessment
New York - JFK A320-200 (150 seats/2,384 Ibs. cargo) B737-800 (175 seats/1,604 Ibs. cargo)
Winter (63° F) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (lbs.)
Scenario 1 Existing airspace protection - - - -
Scenario 4 TERPS Only - 1,067 - -

X Straight-Out ICAO OEl surface protection
Scenario 7 R i - - - -
without West OEI Corridor
Existing Conditions: 85' - 166' AGL - - - -
Opt 10A: 100' - 195' AGL - - - -
Scenario 10 Opt 10B: 115' - 224" AGL = - - -

Opt 10C: 129' - 240' AGL - - - -

Opt 10D: 146' - 260' AGL - 106 - -
TERPS only with increased TERPS
Scenario 9 departure climb gradients and approach 8 2,384 - 583

procedure minima

New York - JFK A320-200 (150 seats/2,384 Ibs. cargo) B737-800 (175 seats/1,138 Ibs. cargo)
Summer (81.3° F) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (lbs.)
Scenario 1 Existing airspace protection - - - -
Scenario 4 TERPS Only 3 2,384 - -

, Straight-Out ICAO OEl surface protection
Scenario 7 . K - - - -
without West OEI Corridor
Existing Conditions: 85' - 166' AGL - - - -
Opt 10A: 100' - 195' AGL - - - -
Scenario 10 Opt 10B: 115' - 224" AGL = - - -

Opt 10C: 129' - 240' AGL - = = -

Opt 10D: 146' - 260" AGL - 1,378 - -
TERPS only with increased TERPS
Scenario 9 departure climb gradients and approach 13 2,384 3 860

procedure minima

Source: Flight Engineering LLC & Landrum & Brown

Landrum & Brown Airspace Scenarios and Aircraft Performance Assessment | 90



Downtown Airspace Development Capacity Study (DADCS) Norman Y. Mineta San José International Airport
FINAL REPORT — August 2019

Table 4-9 summarizes the results of the aircraft performance assessment for HNL for the A321 NEO and
B737-800 aircraft.

= A321 NEO operations to HNL result in no PAX penalties under any of the airspace scenarios and minor
cargo penalties incurred in Scenarios 4 and 9

= B737-800 operations to HNL results in one PAX penalty in summer with no additional cargo allowed.
In the winter, operations to HNL are fuel capacity limited due to increased headwinds resulting in a lower
overall seat count (173 PAX) and a three PAX penalty.

After the completion of the preliminary aircraft performance assessment, a secondary analysis of various
transcontinental destinations was assessed to identify weight and cargo penalty impacts to Anchorage (ANC),
Boston (BOS) and Miami (MIA) markets. ANC and MIA are non-stop markets not currently served at SJC, but
were evaluated given their distance from SJC in order to more fully understand the impacts of the various
airspace scenario heights on aircraft performance.

Table 4-9 Hawaii PAX & Cargo Penalty Assessment
Hawaii - HNL A321 NEO (189 seats/18,481 Ibs.) B737-800 (173 seats'/No Cargo)
Winter (63° F) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (lbs.)
Scenario 1 Existing airspace protection - - - -

Scenario 4 TERPS Only - - - -
. Straight-Out ICAO OEl surface protection
Scenario 7 K . - - - -
without West OEI Corridor
Existing Conditions: 85' - 166' AGL - - - -
Opt 10A: 100' - 195' AGL - - - -
Scenario 10 Opt 10B: 115' - 224' AGL - - - -
Opt 10C: 129' - 240" AGL - - - -
Opt 10D: 146' - 260' AGL - - - -
TERPS only with increased TERPS
Scenario 9 departure climb gradients and approach - 2,537 3 -

procedure minima

Hawaii - HNL A321 NEO (189 seats/21,658 Ibs.) B737-800 (175 seats/1,599 Ibs. cargo)
Summer (81.3° F) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (Ibs.)
Scenario 1 Existing airspace protection - - - -
Scenario 4 TERPS Only - 593 - -

. Straight-Out ICAO OEl surface protection
Scenario 7 . K - - - -
without West OEI Corridor
Existing Conditions: 85' - 166' AGL - - - -
Opt 10A: 100' - 195' AGL - - - -
Scenario 10 Opt 10B: 115' - 224" AGL = - - -
Opt 10C: 129' - 240' AGL - - - -
Opt 10D: 146' - 260" AGL - - - -
TERPS only with increased TERPS
Scenario 9 departure climb gradients and approach - 3,565 1 1,599
procedure minima

Source: Flight Engineering LLC & Landrum & Brown
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Two summer weather airspace scenarios were evaluated in this assessment, Scenario 1 (existing airspace
protection) and Scenario 4 (No OEI/TERPS Only). The focus of this analysis was to evaluate the impacts of
increased heights for straight-out departures over the Downtown Core. For this analysis, the A320-200 and the
B737-800 aircraft types were evaluated. Table 4-10 provides a summary of the results of this assessment.

= The B737-800 aircraft for all three markets would have minor PAX penalties and no cargo penalties in
both Scenarios 1 and 4. The one to three PAX penalties incurred for BOS and MIA result from maximum
structural takeoff weight limits and are not related to the proposed airspace scenario obstacle heights or
runway lengths at SJC.

=  The A320-200 would incur minor PAX penalties to BOS and MIA in Scenario 1 and no PAX penalties to
ANC. No additional cargo penalties are incurred when operating to the three markets under both
scenarios.

= The A320-200 will incur moderate PAX penalties to BOS and MIA in Scenario 4 and no PAX penalties to
ANC. No additional cargo penalties are incurred when operating to the three markets under both
scenarios.

Table 4-10 ANC, BOS and MIA PAX & Cargo Penalty Assessment

Anchora ge- ANC A320 (150 seats/1,379 Ibs. cargo) B737-800 (175 seats/7,100 Ibs. cargo)

Summer (813° F) PAX Penalty Cargo Penalty (Ibs.) PAX Penalty Cargo Penalty (lbs.)
Scenario 1 Existing airspace protection - - - -
Scenario 4 TERPS Only - = = =

Boston - BOS A320 (150 seats/0 Ibs. cargo) B737-800 (175 seats/0 Ibs. cargo)
Summer (81.3° F) PAX Penalty Cargo Penalty (Ibs.) PAX Penalty Cargo Penalty (Ibs.)
Scenario 1 Existing airspace protection 7/ - 1 -
Scenario 4 TERPS Only 23 i -
Miami - MIA A320 (150 seats/0 Ibs. cargo) B737-800 (175 seats/0 Ibs. cargo)
Summer (81,3° F) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (lbs.)
Scenario 1 Existing airspace protection 1 - 3 -
Scenario 4 TERPS Only 17 3 -

Source: Flight Engineering LLC & Landrum & Brown
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4.6.3 Wide-Body (International) Aircraft Performance

A wide-body aircraft assessment was performed for the typical aircraft from SJC to various transoceanic
destinations. A preliminary aircraft performance assessment was conducted using the B787-9 and B777-300ER
aircraft to two destinations, Beijing International Airport (PEK) and Frankfurt International Airport (FRA).

A secondary wide-body aircraft performance evaluation assessment was conducted for additional transoceanic
destinations that are currently not served from SJC. The intent of the assessment was to evaluate the operational
limitations of each of the aircraft to these long-haul transoceanic destinations to better understand if non-stop air
service from SJC would be achievable. The following destinations were evaluated to identify the weight and cargo
penalties associated with both Scenarios 1 and 4 airspace protection:

= Rio de Janeiro (GIG)
= Taipei (TPE)

= Hong Kong (HKG)

= Delhi (DEL)

= Dubai (DXB)

As part of the secondary wide-body performance assessment, two additional wide-body aircraft types (A330-200
and A350-900) were evaluated along with the B787-9 and B777-300ER. The A330-200 recently operated service
from SJC to China. The A350-900 is a new aircraft that could possibly enter service at SJC in the future.

Figure 4-17 depicts the great circle distances from SJC to the previously mentioned transoceanic destinatoins.

Figure 4-17 Great Circle Map of International Destinations

Frankfurt
*

W
SanJose W o

Distance

Destination |(Statute Miles)

SIC - FRA Frankfurt 5,702

SJC - PEK Beijing 5,943 ‘t

Taipei 6,499 Rio/De Janeiro
SJC - GIG | Rio De Janeiro 6,575

SJIC - HKG| Hong Kong 6,957

SJC - DEL Delhi 7,731

SJC - DXB Dubai 8,120

Source: www.greatcirclemap.com, Landrum & Brown

Source: Greatcirclemap.com and Landrum & Brown
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Table 4-11 summarizes the wide-body aircraft performance assessment for PEK for the B787-9 and B777-300ER
aircraft:

= B787-9 operation to Asia results in significant PAX and cargo penalties under Scenarios 4, 7, 9 and 10D
in both summer and winter.

= B787-9 operation to Asia results in moderate PAX and significant cargo penalties under Scenario 10C in
both summer and winter.

= No airlines at SJC currently operate the B777-300ER. However, it is anticipated that this aircraft will
operate out of SJC in the future as airlines operating successful international routes from SJC may opt to
increase passenger volumes thereby moving to larger wide-body aircraft such as the B777-300ER.

= B777-300ER incurs no PAX penalties under any scenarios, however cargo penalties are incurred in all
scenarios except Scenario 1 with Scenarios 4, 7 and 10D being most significant.

Table 4-11 Beijing PAX & Cargo Penalty Assessment

Beijing - PEK B787-9 (290 seats/10,853 Ibs. cargo) | B777-300ER (370 seats/56,089 lbs. cargo)
Winter (68° F) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (lbs.)

Scenario 1 Existing airspace protection - - - -
Scenario 4 TERPS Only 51 10,853 - 19,278
Scenario 7 St'raight—Out ICAO OEI ?urface protection 25 10,853 ) 11,801

without West OEI Corridor

Existing Conditions: 85' - 166' AGL - - - -

Opt 10A: 100' - 195' AGL - 4,534 - 5,479
Scenario 10 Opt 10B: 115' - 224' AGL - 9,408 - 6,673

Opt 10C: 129' - 240' AGL 13 10,853 = 10,537

Opt 10D: 146' - 260" AGL 34 10,853 = 16,929

TERPS only with increased TERPS
Scenario 9 departure climb gradients and approach 93 10,853 - 26,672

procedure minima

Beijing - PEK B787-9 (290 seats/9,542 Ibs. cargo) B777-300ER (370 seats/55,588 Ibs. cargo)
Summer (81_3° F) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (lbs.)

Scenario 1 Existing airspace protection - - - -
Scenario 4 TERPS Only 56 9,542 - 20,597
Scenario 7 St'raight-Out ICAO OEI ?urface protection 30 9,542 _ 13,268

without West OEI Corridor

Existing Conditions: 85' - 166' AGL - - - -

Opt 10A: 100' - 195' AGL = 3,933 = 5,293
Scenario 10 Opt 10B: 115' - 224' AGL - 8,725 - 10,223

Opt 10C: 129' - 240' AGL 15 9,542 - 11,020

Opt 10D: 146' - 260" AGL 36 9,542 - 17,545

TERPS only with increased TERPS
Scenario 9 departure climb gradients and approach 95 9,542 - 28,076

procedure minima

Source: Flight Engineering LLC & Landrum & Brown
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Table 4-12 summarizes the wide-body aircraft performance assessment to FRA for the B787-9 and B777-300ER
aircraft:

= B787-9 operation to Europe results in significant PAX and cargo penalties under Scenario 9 and
significant cargo penalties under Scenarios 4, 7, 9, 10C and 10D.

= B777-300ER incurs no PAX penalties under any scenarios, however cargo penalties are incurred in
Scenarios 4, 9 and 10D with Scenario 9 being most significant.

Table 4-12 Frankfurt PAX & Cargo Penalty Assessment

Frankfurt - FRA B787-9 (290 seats/26,198 Ibs. cargo) | B777-300ER (370 seats/62,240 Ibs. cargo)
Winter (68° F) PAX Penalty Cargo Penalty (Ibs.) PAX Penalty Cargo Penalty (lbs.)
Scenario 1 Existing airspace protection - - - -
Scenario 4 TERPS Only - 21,580 - 4,400
Scenario 7 St.raight-Out ICAO OEI furface protection ) 15,338 ) _
without West OEI Corridor
Existing Conditions: 85' - 166' AGL - 10,000 - -
Opt 10A: 100' - 195' AGL - - - -
Scenario 10 Opt 10B: 115' - 224' AGL = 9,349 = =
Opt 10C: 129' - 240' AGL - 14,096 - -
Opt 10D: 146' - 260" AGL - 19,282 - 2,027
TERPS only with increased TERPS
Scenario 9 departure climb gradients and approach 29 26,198 - 11,735
procedure minima

Frankfurt - FRA B787-9 (290 seats/23,514 Ibs. cargo) | B777-300ER (370 seats/62,240 Ibs. cargo)
Summer (813° F) PAX Penalty Cargo Penalty (Ibs.) PAX Penalty Cargo Penalty (lbs.)
Scenario 1 Existing airspace protection - - - -
Scenario 4 TERPS Only 2 22,911 - 7,811
Scenario 7 Straight-Out ICAO OEl surface protection ) 16,407 i i

without West OEI Corridor
Existing Conditions: 85' - 166' AGL - = - -

Opt 10A: 100' - 195' AGL - 4,217 - -
Scenario 10 Opt 10B: 115' - 224' AGL = 9,353 = =
Opt 10C: 129' - 240' AGL - 14,270 - -
Opt 10D: 146' - 260" AGL - 19,612 - 3,876
TERPS only with increased TERPS
Scenario 9 departure climb gradients and approach 41 23,514 - 15,397

procedure minima

Source: Flight Engineering LLC & Landrum & Brown
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Table 4-13 summarizes the results of the secondary wide-body aircraft performance assessment for the
previously mentioned transoceanic destination. As mentioned, the A330-200, A350-900, B777-300ER and B787-9

aircraft were evaluated to each destination:

= A330-200, A350-900 and B777-300ER operations to GIG, TPE and HKG would incur minor PAX
penalties in all scenarios. Utilizing the existing West OEI Corridor would not result in any additional cargo
penalties, however, when utilizing existing straight-out OEI or Scenario 4 straight-out, additional cargo
penalties ranging from minor to significant will be incurred.

= B787-9 would incur significant PAX penalties under existing straight-out and Scenario 4 straight-out
scenario heights for GIG, TPE, HKG, DEL and DXB operations.

= Given the extended distance from SJC to DEL and DXB, it is unlikely that non-stop service to these
destinations would be achievable operating the B787-9 aircraft. No additional cargo would be allowed to
any of the destinations when operating the B787-9 aircraft.
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Table 4-13 Potential International Market PAX & Cargo Penalty Assessment

Rio de Janeiro - GIG A330-200 (284 seats/39,344 Ibs. cargo) A350-900 (325 seats/37,963 Ibs. cargo) B777-300ER (370 seats/48,211 Ibs. cargo) B787-9 (290 seats/7,144 Ibs. cargo)
Summer (81 3° F) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (Ibs.)
West OEI Corridor - - - - - - - -
TERPS Only = 20,072 = 23,528 = 18,975 60 7,144
A330-200 (284 seats/21,199 Ibs. cargo) A350-900 (325 seats/16,520 Ibs. cargo) B777-300ER (370 seats/32,012 Ibs. cargo) B787-9 (290 seats/0 Ibs. cargo)
PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (Ibs.)
Existing Straight Out OEI| - - - - - - 51 -
TERPS Only - 1,927 - 2,085 - 2,776 60 -
Taipei -TPE A330-200 (284 seats/28,577 Ibs. cargo) A350-900 (325 seats/27,582 Ibs. cargo) B777-300ER (370 seats/35,569 Ibs. cargo) B787-9 (290 seats/0 Ibs. cargo)
Summer (81 3° F) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (Ibs.)
West OEI Corridor = = = = = = 12 =
TERPS Only - 1,976 - 23,195 - 18,742 96 -
A330-200 (284 seats/10,635 Ibs. cargo) A350-900 (325 seats/6,439 Ibs. cargo) B777-300ER (370 seats/19,465 Ibs. cargo) B787-9 (290 seats/0 Ibs. cargo)
PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (Ibs.)
Existing Straight Out OEI - - - - - - 89 -
TERPS Only - 1,976 - 2,052 - 2,638 96 -
Hong Kong - HKG A330-200 (284 seats/18,283 Ibs. cargo) A350-900 (325 seats/17,182 Ibs. cargo) B777-300ER (370 seats/20,785 Ibs. cargo) B787-9 (290 seats/0 Ibs. cargo)
Summer (81 3° F) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (Ibs.) PAX Penalty Cargo Penalty (Ibs.)
West OEI Corridor = = = = = = 51 =
TERPS Only 5 18,283 23 17,182 = 17,980 134 =
A330-200 (284 seats/743 Ibs. cargo) A350-900 (325 seats/0 Ibs. cargo) B777-300ER (370 seats/5,348 lbs. cargo) B787-9 (290 seats/0 Ibs. cargo)
PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (Ibs.)
Existing Straight Out OEI - - 15 - - - 128 -
TERPS Only 5 743 23 - - 2,543 134 -
Delhi - DEL A330-200 (284 seats/5,014 lbs. cargo) A350-900 (325 seats/3,132 Ibs. cargo) B777-300ER (370 seats/106 lbs. cargo) B787-9 (290 seats/0 Ibs. cargo)
Summer (81 3° F) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (Ibs.) PAX Penalty Cargo Penalty (lbs.)
West OEI Corridor = = = = = = 103 =
TERPS Only 55 5,014 77 3,132 72 106 184 =
- seats, S. Cargo; - seats, s. cargo - seats, s. cargo - seats, s. cargo
A330-200 (284 /0 Ib: ) A350-900 (325 /0 Ib: ) B777-300ER (370 /0 Ib: ) B787-9 (290 /0 Ib )
PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (Ibs.)
Existing Straight Out OEI 48 = 69 = 62 = 178 =
TERPS Only 55 = 77 = 72 = 184 =
Dubai - DXB A330-200 (284 seats/3,537 Ibs. cargo) A350-900 (325 seats/2,688 Ibs. cargo) B777-300ER (370 seats/1,828 Ibs. cargo) B787-9 (290 seats/0 Ibs. cargo)
Summer (81 3° F) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (Ibs.)
West OEI Corridor - - - - - - 107 -
TERPS Only 65 3,537 79 2,688 72 1,828 191 =
- seats, S. Cargo; - seats, s. cargo - seats, s. cargo) - seats, s. cargo
A330-200 (284 /0 Ib: ) A350-900 (325 /0 Ib: ) B777-300ER (370 /0 Ib: ) B787-9 (290 /0 Ib )
PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (lbs.) PAX Penalty Cargo Penalty (Ibs.)
Existing Straight Out OEI 57 = 71 = 62 = 184 =
TERPS Only 65 - 79 - 72 - 191 -

Source: Flight Engineering LLC & Landrum & Brown
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4.7 Airline Aircraft Performance Assessment

Participation from the Airlines currently operating at SJC was an integral part of the aircraft performance
assessment exercises conducted for this study. Project consultants and Airport staff educated and informed the
airlines as to (1) the nature of the project, (2) the various airspace protection scenarios being considered and
(3) to provide critical obstacle datasets for the airlines performance engineering departments to evaluate the
potential PAX and cargo weight penalties on their respective aircraft fleets.

A conference call was arranged by the Project Consultant and the Airlines at SJC to provide them with an
overview of the project and to formally request their assistance with conducting an aircraft performance
assessment for the various airspace scenarios. At the conclusion of the conference call, the Project Consultant
sent the Airlines a detailed email with a data package containing information about each airspace scenario and
critical obstacles. Airlines were requested to evaluate their existing and potential aircraft fleets and markets
served from SJC against each of the scenario obstacles. Appendix B contains a copy of the email sent to each
airline, as well as the dataset provided.

Results of the airlines’ aircraft performance assessment were used to double-check the project consultants’
analysis of weight penalty impacts for each airspace protection scenario, and to support an informed decision by
the City staff regarding future airspace protection. Table 4-14 lists the airlines that participated in aircraft
performance assessment for this study. Thirteen of 19 airlines responded to the project consultant’s request to
evaluate their aircraft fleets performance against each of the scenario obstacles. Air China provided results of
their aircraft performance assessment of the various airspace protection scenarios prior to its decision to
discontinue operations at SJC.

Table 4-14 SJC Airline Aircraft Performance Assessment Participants
Aeromexico Air Canada/Jazz
Air China California Pacific
Alaska Frontier
American JetBlue
ANA Lufthansa
British Air UPS
Delta
FedEx

Hainan Airways
Hawaiian
Southwest
United
Volaris

Source: Landrum & Brown
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An agreement was made with each airline that participated in the aircraft performance assessment to ensure that
the results of their individual aircraft performance assessment would be confidential in nature and proprietary due
to the competitive nature of the industry. To maintain confidentiality, all transmittals and aircraft performance
assessment results were sent directly to the project consultants. Exact PAX and cargo penalty results calculated
by each airline will not be reported publicly. However, a general summary of the results from each participating
airline is provided below:

ANA

= Evaluated B787-8 (max 169 PAX configuration)

= No PAX penalty impacts in Scenarios 1, 4, 7 and 10, however cargo impact.

= Scenario 9 results in significant PAX penalties in Summer temperatures (92° F), including additional cargo
penalties

Hainan Airways
= For B787-8/9, Scenario 4 obstacles results in significant reduction in cargo and PAX (50+ PAX for B787-
9) due to loss of the West Corridor
British Airways
= Scenarios 4 and 7 have no impact at all to current Runway 12L operations but both would result in PAX
and cargo penalty impacts to 12R
= Scenario 9 results in greatest impact when operating on Runways 12L/12R
= Scenario 10 has no impact on Runway 12L when departing straight-out which would have a PAX and
cargo penalties similar to Scenario 1

= Scenario 10 has a PAX and cargo penalty impacts for Runway 12R when using the West OEI Corridor
compared with Scenario 1

Alaska, American, Aeromexico, Delta, and Southwest, Volaris

= No penalties for operations below 92° F

United

=  Minor PAX and cargo penalties in Scenario 4 for B737-800; moderate PAX and cargo penalties in
Scenario 9 for B737-800
= Significant PAX and cargo penalties for B737-900ER operation in Scenarios 1, 4, 7 and 9.

Hawaiian (Aircraft - A321 NEO)

= HNL, OGG, or KOA has no passenger penalties, some cargo penalties
= LIH has minimal passenger penalties and some cargo penalties

Federal Express

= Cargo penalties in most scenarios; however, the aircraft will run out of space before it reaches the
maximum weight limit
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4.8 Steering Committee Airspace Protection Recommendation

A new composite airspace protection map has been created which defines the proposed heights within a 3-mile
radius from each runway end at SJC for the Scenario 4 airspace. As part of the proposed Scenario 4 airspace
protection, the City of San José will work to develop a construction crane operation policy to aid in minimizing the
impacts of erected construction cranes on aircraft operations at SJC.

4.8.1 Proposed Scenario 4 Composite Airspace Protection Surfaces

The Scenario 4 composite airspace protection includes the lowest controlling TERPS OCS surfaces within a
3-mile radius of each runway end at SJC. For the Downtown Core and Diridon Station Area, all OEIl surface
protection as depicted in Figure 4-4 through Figure 4-6 would no longer be protected by the City, and the new
Scenario 4 airspace surface would be used to set the maximum allowable building heights in the Downtown Core
and Diridon Station Area.

If the FAA were to change the heights of a TERPS surface in the future, the City would continue to use Scenario 4
to avoid the potential for any further impact on airline OEI performance. The FAA may institute new or modified
approach and departure procedures that could lower the TERPS surfaces below those indicated in Scenario 4

(as was the case for some procedures implemented since the 2007 analysis). Therefore, the lower of the
Scenario 4 surfaces or an FAA Obstruction Evaluation determination would dictate the height of a proposed
structure.

It should be noted that the federal requirement under FAR Part 77 for FAA review of proposed structures which
would exceed an airspace surface defined under the regulation is unaffected by any change in City policy on
maximum building heights. Further, existing City policy requiring development applicants, if applicable, to obtain
“determinations of no hazard” from the FAA, and to comply with any conditions set forth by the FAA in such
determinations, will continue. The FAA retains discretion to determine whether any proposed structure elevation
would constitute a hazard to aviation. The City can only presume that the FAA would allow a structure to be as tall
as indicated under Scenario 4.

Figure 4-18 depicts the 3-mile airspace protection surface coverage for Scenario 4. OEI protection for

Runway 30L/30R departures is maintained in this scenario. OEI impacts for northbound departures were not
evaluated as part of this study and any impacts to airline operations as it pertains to PAX and/or cargo penalties is
unknown. For Runways 30L/30R, straight-out OEI corridor protection is maintained in the Scenario 4 composite
airspace. Figure 4-19 depicts the Scenario 4 composite airspace height limits over the Downtown Core and
Diridon Station Area.
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Figure 4-18 SJC Composite Airspace Surface Protection (3-Mile Radius)
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5 Airport Case Studies

5.1 Introduction

As part of the Downtown San José Airspace and Development Capacity Study (Project DADCS), three airport
case studies were conducted to better understand how other airports and the local development community has
worked together to resolve issues of airspace protection and their impacts on proposed developments
surrounding the airport environment. As part of the case studies, Landrum & Brown conducted phone interview
with staff from the following airports:

= Miami International Airport (MIA)

= Ronald Reagan Washington National Airport (DCA)

= Las Vegas McCarran International Airport (LAS) (later removed due to concerns from the Clark County
Department of Aviation, the airport owner, regarding how the information could be used)

Based on the information received from the interviews, the following describes each airport’s airspace protection
regulatory and policy framework, the development issues faced in the airport area, and the similarities and
differences to San José’s situation along with the best practices used for dealing with airspace protection and
high-rise development.

5.2 Miami International Airport (MIA) Case Study

5.2.1 Airport Overview

Miami International Airport (MIA) is located in Miami, Florida and is operated by the Miami Dade Aviation
Department (MDAD). For Runway 9/27, the initial 10,000 feet of the instrument approach district has a slope of
50:1 with an additional 40,000 feet at a slope of 40:1, which is consistent with Part 77 standards.

Figure 5-1 depicts the existing runway configuration at MIA and the downtown high-rise development area.

MIA operates four active runways Runway 08L/26R (8,600 feet x 150 feet), Runway 08R/26L (10,506 feet x
200 feet), Runway 09/27 (13,016 feet x 150 feet) and Runway 12/30 (9,355 feet x 150 feet), three of which send
departures over the downtown high-rise area during west flow conditions.

Downtown is located approximately six miles to the east of the airport. Given the distance between the runway
departure ends and the downtown high-rise area, airlines do not experience OEI weight penalties and range
impacts.
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Figure 5-1 MIA Airport Runway Configuration
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Airspace Protection

In 1969, Miami-Dade County (airport operator) established airport height zoning districts enforced by an official
Height Zoning Code. The protected airspace surfaces are mostly modeled after FAA airspace safety criteria
contained in 14 CFR Part 77. In general, the airspace protection surfaces conform to Part 77 surface standards,
however in some cases, airspace protection is more restrictive than the Part 77 imaginary surfaces. MDAD does
protect for OEI corridors, which slope upward at a 65:1 surface slope for Runways 8R/26L and 12/30. For both
runways, the initial 10,000 feet of the instrument approach surface has a slope of 65:1 with an additional 40,000
feet at a slope of 40:1.

For Runway 9/27, the initial 10,000 feet of the instrument approach district has a slope of 50:1 with an additional
40,000 feet at a slope of 40:1, which is consistent with Part 77 standards.

The Miami-Dade County Height Zoning Code is explicit and municipalities and communities have to follow the
code. MDAD does not issue any variances to the height limitations and will not approve any developments that
exceed the airspace heights established as part of the code. MDAD also has memorandums of understanding
with local municipalities to ensure that they abide by and enforce the Height Zoning Code for proposed
developments.

As part of the zoning code, developers are required to file an application with the local municipality and MDAD
also requires that the developer to comply with Part 77 by filing a 7460-1 “Notice of Proposed Construction or
Alteration” form with the FAA to initiate an airspace study of the proposed development. If the FAA issues a
favorable “determination of no hazard”, MDAD will issue a letter of approval to the developer.

There have been cases where a developer has built a structure that penetrated the protected airspace surfaces.
MDAD notified the developer by letter and ensured that the incompatible structure height was lowered, as
required under the zoning code.
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522 Examples of Collaboration between the Airport and the Local Development
Community

As part of the Height Zoning Code, “high structure-set aside districts (HSAs)” are established. These areas are

located between 4-6 miles east of the Airport, including downtown, where high-rise development is most

prominent or desired. Figure 5-2 depicts the HSA development areas and the associated height limit at the outer
edge of each of the individual areas.

Figure 5-2 MDAD High-Set Aside District Areas Heights Limits

949’ AMSL (prior to 2007)

1049’ AMSL (new HSA height)

Google
<

Source: Airspace Solutions and Protection in the City of Miami; “Changes in Zoning Surfaces and UAV Restrictions”
presentation. José A. Ramos, Division Director of Aviation Planning, Land Use and Grants. December 15, 2015.

In 2014 the local development community proposed a change to the Height Zoning Code to allow additional high-
rise development heights in downtown Miami. The proposal was to raise the ceiling of the HSA from a maximum
of 1,010 feet above mean sea level (MSL) to 1,049 feet above MSL. MDAD reached out to airlines at MIA to
engage them in the analysis of potential impacts to their aircraft operations. The airlines evaluated and verified
that there would be no impacts to departure payloads with the proposed airspace protection modifications,
however they were concerned with the prospect of losing non-precision approaches. MDAD, provided this
feedback to the FAA and a collaborative effort over the course of three years was undertaken to evaluate the
proposed change to the zoning code. The outcome of the process was that airlines at MIA confirmed that the
increase to the 1,049-foot MSL height would have no impact on departure payloads and OEl as straight-out OEI
protection surfaces do not directly overfly the 1,049-foot MSL HSA zone.
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523 Similarities, Difference and Best Practices for Airspace Protection

Figure 5-3 summarizes some of the similarities, differences and best practices for that MDAD use for airspace
protection at MIA as compared to airspace protection practices at SJC.

Figure 5-3 Similarities, Differences and Best Practices for Airspace Protection
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5.3 Ronald Reagan Washington National Airport (DCA) Case Study

5.3.1 Airport Overview

Ronald Reagan Washington National Airport (DCA) is located in Arlington, Virginia and is operated by the
Metropolitan Washington Airports Authority (MWAA). MWAA also operates Washington Dulles International
Airport (IAD). Figure 5-4 depicts the existing runway configuration at DCA. DCA operates three active runways
Runway 01/19 (7,169 feet x 150 feet), Runway 15/33 (5,204 feet x 150 feet) and Runway 04/22 (5,000 feet x 150
feet). Currently, new high-rise development is taking place in Arlington Country, specifically in the Rosslyn Station
area which is located approximately 3 miles northwest of the Airport.

Figure 5-4 DCA Airport Runway Configuration
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When operating in north flow, departure flight tracks from Runway 33 are generally routed north and follow the
path of the Potomac River as depicted in the in Figure 5-5. Flight tracks (both arrivals and departures must
remain clear of the federally protected P-56 airspace. Within the P-56 airspace, operation of commercial and
private aircraft near the White House, U.S. National Mall and the Naval Observatory is prohibited which makes
options for OEI corridor alignment very restrictive.

Figure 5-5 Departure Flight Tracks from Runway 33 at DCA
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5.3.2 Airspace Protection Surfaces

The MWAA produces composite airspace surface protection mapping to provide guidance for airspace height
limitations surrounding the Airport. Airspace protection mapping consists of a combination of the lowest controlling
FAR Part 77 imaginary, TERPS and OElI surfaces surrounding the Airport. Airspace protection at DCA is not
governed by law or enforced by an ordinance, rather it is policy based and used as a planning tool by MWAA to
protect the airspace from obstacles which may have an adverse impact on aviation operations. MWAA work
directly with airlines operating at DCA to maintain OEI airspace protection corridors to ensure departure
operations in north flow are not impacted by incompatible obstacles. Given the defined OEI protection corridors
for Runways 01 and 33 at DCA, OEI protection is not an issue for Airlines at the DCA as the primary flight tracks
follow the Potomac River and airspace protection surfaces limit heights of building developments.

Developers that seek guidance pertaining to building height impacts on aviation operations at DCA will often
coordinate directly with MWAA. However, the formal process for an official airspace evaluation is to require
property developers in the vicinity of DCA to file a FAA 7460-1 “Notice of Proposed Construction or Alteration”
form with the FAA so that a formal airspace evaluation can be initiated. MWAA receives notifications and monitors
the FAA’s Obstacle Evaluation/Airport Airspace Analysis (OE/AAA) system for submissions of proposed
developments, status updates and final determinations that are accessible from the system. During the OE/AAA
evaluation process, if the FAA provides a determination of no hazard to a potential development with heights that
may not impact TERPS, but may exceed to OEI corridor height limitations, MWAA will typically try to petition the
FAA to consider lowering the determination height. However, this has varied success rates according to MWAA
staff. It should be noted that the OEI composite airspace protection mapping developed by MWAA is not enforced
by the FAA, however MWAA and the FAA have a collaborative working relationship to help protect the interest of
the aviation community.

According to MWAA staff, there have been cases when pressure from outside entities to raises FAA arrival and
departure minimums for aircraft operations to foster increased developments surrounding the Airport. However,
impacts to the aviation community at DCA is a priority and MWAA does not typically promote increasing arrival
and departure procedures minimums at DCA, which would raise protected airspace surfaces to accommodate

taller developments surrounding the Airport.

Landrum & Brown Airport Case Studies | 112



Downtown Airspace Development Capacity Study (DADCS) Norman Y. Mineta San José International Airport
FINAL REPORT — August 2019

5.3.3 Examples of Collaboration between the Airport and the Local Development
Community

Figure 5-6 depicts an example of the DCA Consolidated OEI Corridor composite mapping for Runways 01 and
33. The mapping primarily consist of several OEI corridors with various surface slopes, however MWAA staff
worked with the airlines and the FAA to modify OEI protection heights by assessing the impacts of incorporating a
section of heights governed by TERPS into the composite OEI protection mapping.

A land use redevelopment known as the Rosslyn Coordinated Development District (RCRD) in Arlington, Virginia,
which is located approximately 3 miles northwest of DCA, consist of the redevelopment of the Rosslyn Station
Area (RSA). RSA redevelopment includes various developments including high-rise building developments.
During the planning process for RSA, it was determined that the existing OEI protection surfaces over RCRD
would limit the ability to build high-rise developments to desired heights.

Property developers desired additional development height within the RCRD to accommodate taller structures
which would require modifications to the OEI protection heights. The lowest governing TERPS surface within this
area is a non-precision instrument Vertical Navigation (VNAV) surface with a height of 470 feet above MSL.

This surface is a flat surface which will allow for the additional heights for high-rise developments within the
RCRD. Through coordination with the airlines, it was determined that the additional heights would not have
adverse impacts on OEIl operations at DCA. Additionally, there would be no impacts to TERPS according to the
FAA, so MWAA modified the OEI protection surfaces and incorporated the 470 feet AMSL flat surface protection
over the desire high-rise development area.

Figure 5-6 DCA Consolidated OEI Corridors — Runways 01 & 33
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Another example of MWAA coordination with the local development community involves the redevelopment of the
North Potomac Yard, located approximately 1 mile southwest of DCA and directly under the final approach and
departure of Runway 04/22. As depicted in Figure 5-7, the North Potomac Yard redevelopment consists of
various commercial and residential developments. Property developers requested additional development heights
as primary airspace protection over North Potomac Yard is governed by FAR Part 77 imaginary surfaces
according to MWAA'’s composite airspace surface protection map.

To allow increased development heights in this area, MWAA worked with the airlines and the FAA to increase the
glide path angle (GPA) for approaches to Runway 04 at DCA. Runway 04 at DCA is a non-precision instrument
runway with visibility minimums greater than % statute miles and is not a primary arrival runway at the Airport,
therefore increases to the GPA for this runway would have minimal impacts on aviation operations. There was no
impact to OE| operations as Runway 22 is not a primary departure runway and aircraft departure in South Flow
would primarily use Runway 33 with a flight path following the Potomac River.

Figure 5-7 North Potomac Yard Redevelopment Area Proximity to Runway 4 at DCA
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534 Similarities, Difference and Best Practices for Airspace Protection

Figure 5-8 summarizes some of the similarities, differences and best practices for that MWAA use for airspace
protection at DCA as compared to airspace protection practices at SJC.

Figure 5-8 Similarities, Differences and Best Practices for Airspace Protection
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6 Real Estate Impacts Assessment

6.1 Introduction

Section 6 reports the assumptions, methodology, and findings of an assessment and comparison between
aviation and real estate related economic gains and losses associated with airspace protection Scenarios
considered under the Downtown Airspace and Development Capacity Study (DADCS).

For reference, the following airspace protection Scenarios were evaluated:

= Scenario 1: Existing Airspace Protection
— Existing West OEI Corridor and straight-out ICAO OEI surface protection for Runways 12L/12R
— Used as the base case and comparison to potential heights gained in other Scenarios
= Scenario 4: No OEI Protection/TERPS Only
— Removal of existing straight-out and West OEI Corridor surface protection for Runways 12L/12R
— TERPS Only scenario would essentially provide increased development heights over Downtown
Core and Diridon Station Area
= Scenario 7: Straight-Out OEI Protection Without West OEI Corridor
— Maintain existing straight-out OEI surface protection for Runway 12L/12R departures
—  West OEI corridor would be removed, allowing for additional development height within Diridon
Station Area
= Scenario 9: No OEIl Protection, Increased FAA Height Limits
— Assumes that the lowest TERPS departure surface climb gradient protection (261 feet/NM and
290 feet/NM) would be eliminated for Runway 12L/12R and non-precision instrument circling
approach surface heights would be increased
— Assumes no changes to vertically guided precision instrument approach procedures for
Runway 30L/30R operations
= Scenario 10: Modified West OEI Corridor at Defined Development Heights
— Assumes that the surface slope of the West OEI Corridor could be adjusted to allow for additional
development heights in Diridon Station Area
— Incremental surface slopes adjustments conducted to determine the impact on aircraft
performance and development height

Scenario 1 describes airspace protection zone ceiling heights under existing OEI and TERPS. The remaining
Scenarios describe increases in airspace protection zone ceiling heights associated with various modifications to
each procedure. Increases in ceiling heights under each scenario must be compensated by reductions in
aircraft departure weights during airport south flow conditions. These “weight penalties” were calculated for
each airspace protection scenario. Similarly, the local economic benefits of increasing ceiling heights for new
development within each scenario was also calculated.

The weight penalty/building height trade-off creates two opposing economic effects. Raising existing ceiling
heights can adversely affect the level of airline service through the imposition of weight penalties. Loss of airline
service reduces regional connectivity and the agglomerative effects of the airport on the economic geography of
the region- particularly how and where industries tend to cluster. By contrast, raising existing ceiling heights
positively affects potential real estate development density. Increases in development density enhance the
agglomerative effects of real estate development- in terms of how firms and residents make locational decisions.
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The objective of this economic analysis was to quantify these opposing effects under each scenario for
comparative purposes.

6.1.1 Study Methodology

The general approach used in the study was to measure existing levels of aviation and real estate development
related local industry output and employment, then measure changes in those levels caused by adjustments in
ceiling heights under each airspace protection scenario. Direct aviation related economic impacts were calculated
by using weight penalties assessed under each scenario to estimate passenger and visitor losses that were then
used to calculate lost aviation related industry output. Lost industry output was measured as reductions in airline
revenue and local expenditures by passengers and visitors. Direct real estate related economic impacts were
calculated by using elevations in airspace protection zone ceiling heights under each scenario to estimate new
development potential square footage that was then used to predict gained real estate related industry output.
Gained real estate related industry output was measured as increases in construction expenditures and office
space absorption related employment.

IMPLAN economic impact forecasting software was then used to simulate induced and total overall economic
impacts across all local industrial sectors. The study area was defined as only the City of San José, although the
economic impacts associated with aviation activity and real estate development are spread throughout the region
(on other areas of Santa Clara County, Silicon Valley, and the Greater Bay Area).

Existing economic variables and forecasts were used as inputs into IMPLAN to project future economic growth in
the City of San José under Scenario 1 to establish an economic growth baseline. Changes in local forecasted
output of both aviation and real estate development related industries related to changes in airspace protection
zone ceiling heights were projected for each of the remaining scenarios. IMPLAN estimated the overall effect
across all industries that comprise the local economy, and therefore the total economic impact of ceiling height
adjustments on the City of San José.

IMPLAN estimates 3 types of economic impact- direct, indirect (supply-chain) and induced (secondary demand).
Direct economic impacts are changes in local employment, revenues or expenditures in aviation and real estate
related industries that are caused by the changes in ceiling heights. Supply-chain and secondary demand
impacts, combined in this study as induced impacts, are economic impacts across all local industries that are
caused by the initial set of direct impacts. The study period is 2019 through 2038, although the economic impacts
from both aviation activity losses and real estate development gains are not expected to occur until the year 2032.

6.1.2 Direct Economic Impacts

6.1.2.1 Direct Aviation Related Impacts

Landrum & Brown (L&B) estimated the annual number of passengers lost when reductions in aircraft departure
weights (“weight penalties”) during south flow conditions are applied under each scenario. Passenger “losses”
occur when the number of weight-restricted seats on a flight exceeds the typical number of empty (unsold) seats.
This calculation is made on the basis of the following considerations:

= Directional flow of airport departures (which flights are affected)
= Aircraft seating capacity

= Distance to market served

= Time of year

= Flight frequency

= Market load factor
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L&B then estimated the portion of annual lost passengers that were visitors to the region. Once the annual
number of lost passengers and visitors was estimated, the direct economic impact to airlines, the airport, and the
City of San José was measured as reductions in local expenditures by both passengers and visitors. Reductions
in passengers and visitors directly impact the local economy in the form of reductions in revenues earned by
airlines from passengers and decreases in local spending by passengers and visitors. The following types of
airline and airport related revenue reductions were calculated:

= Reductions in airline revenues and increases in airline voucher costs (2018 dollars)

= Reductions in passenger expenditures at the airport- concessions sales (2018 dollars)
= Reductions in passenger facility charge (pfc) revenue to the airport (2018 dollars)

= Reductions in local spending by visitors within the City of San José (2018 dollars)

The earliest year that passenger losses are assumed to occur is the year 2032, when Diridon Station Area
estimated existing development potential (Scenario 1) is exceeded by development potential estimated under
each scenario. This difference is referred to in this study as “net new development density”, when existing Diridon
Station Area development potential is fully absorbed and new construction begins to add net new development
density. L&B also estimates that these losses occur only under Scenarios 4 and 9. Lost passenger traffic, number
of visitors, and associated lost aviation related revenue under these two scenarios is illustrated for selected years
in Table 6-1. Between 2032 and 2038 these losses growth at an average annual compounded rate of
approximately 3.5%.

Table 6-1 Direct Aviation Related Economic Impacts

Year and Scenario

2032 2036 2038

Scenario 4 SEIETDY Scenario 4 SEIETDY Scenario 4 SR
No OEI No OEI, No OEI No OEI, No OEI No OEl,
incr. height incr. height incr. height
Lost (1,434) (8,599) (1,628) (9,710) (1,716) (10,237)
enplanements ’ ’ ’ ’ ’ ’
Lost visitors (384) (2,532) (436) (2,859) (459) (3,014)
'r‘;\f‘; ::;Ilne ($979,429)  ($5,849,839) ($1,111,959)  ($6,606,156) ($1,171,781) ($6,964,187)
Passenger ($286,825)  ($1,719,825) ($325,639)  ($1,942,039) ($343,158) = ($2,07,358)
vouchers
Lost visitor

expenditures ($1,083,063) ($5460,878) ($1,224,982) ($6,163,749) ($1,292,206) ($6,495,390)

Lost Passenger
expenditures

Lost PFCs ($15,425) ($77,424) ($17,465) ($87,500) ($18,485) ($92,538)

(55,285)  ($303,177)  ($62,529) = ($342,046)  ($65961)  ($360,370)
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6.1.2.2 Direct Real Estate Related Impacts

Real estate related economic impacts are derived from increases in development potential or “net new
development density” that are associated with the elevation of air protection zones under each scenario. Jones
Lang LaSalle (JLL) estimated total existing available density under the current TERPS and OEI protection zone
(Scenario 1) ceiling heights for both the Downtown Core and the Diridon Station Area using the following:

= Minimum floor requirement of 14 feet per
= Exiting building heights
= Existing parcel footprints

An estimate was then made of existing total potential density under Scenario 1. Average annual absorption
(excluding build to suit projects) of existing density was also calculated based on:

= Distribution between the rate of absorption between office and residential use
= Annual amount of square footage absorbed for both office and residential use

JLL then estimated existing development potential as the difference between:

= Existing available density
= Annual absorption
= Existing total potential density

Downtown Core

JLL concluded that without increasing the height limits on development in the Downtown Core, there is significant
enough “room” for new density that any increases to the height limits may not have a meaningful impact for a long
period of time (70 years for office construction and 55 years for residential construction) based on current rates of
absorption. There are then no anticipated increases in economic activity related to real estate development that
can be attributed to an increase in airspace ceiling heights under any of the scenarios.

Diridon Station Area

For the Diridon Area, 55 parcels were identified that satisfied the following development criteria:

= |ocated within the airspace protection zone
= Are of sufficient size for development
= Have an existing underproductive, or underutilized use or is undeveloped

Using the above methodology, JLL then calculated on an annual basis the development potential under each
scenario. The “net new development density” (the difference between Scenario 1 and the development potential
of each scenarios was measured in terms of the net new square footage available for residential and commercial
development on an annual basis. Assumptions were then made as the extent to which net new density would be
constructed and absorbed by the Diridon Station Area residential and commercial real estate markets, using a
90%/10% mix between residential and commercial construction. JLL estimated annual increases in the following
real estate related economic variables:

= Residential construction expenditures (2018 dollars)

= Commercial construction expenditures (2018 dollars)

= Permanent absorption related employment (individuals)
= Annual tax revenues (2018 dollars)

= One-time tax revenues (2018 dollars)

=  Permanent residents (individuals)
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IMPLAN software limits the economic variables that can be used to illustrate the economic impact of a policy
choice. Therefore, only residential and commercial construction expenditures and employment related to the
absorption of net new office construction could be used in the study. IMPLAN software determines the remaining
changes in economic variable values by its own internal calculations.

Annual increases in estimated amounts of both construction expenditures and absorption related employment are
equal under Scenarios 4, 7, 9, 10c and 10d throughout the study period. Direct economic gains from each are
larger than those of Scenarios 10a and 10b. This is because they produced larger annual construction
expenditures and cumulative absorption related employment over the study period. Scenarios 7, 10a, 10b, 10c
and 10d produce no aviation related losses. Therefore, over the study period these Scenarios can be evaluated
on the basis of the economic gains they produce and other aeronautical considerations and need not be
compared to coincidental aviation related economic loses. Scenarios 4 and 9 have the same annual direct
economic impact each year. Direct economic impacts under each scenario are shown in Table 6-2. Because
annual increases in employment are assumed to be permanent employment, gains are cumulative.

Table 6-2 Direct Real Estate Related Economic Impacts, Scenarios 4 and 9
Net new square feet 637,500 637,500 637,500
Net-new commercial construction $15,170,000 $15,170,000 $15,170,000
Net-new residential construction $340,170,000 $340,170,000 $340,170,000
Absorption related employment 230 1,150 1,610

Source: Landrum & Brown

6.1.3 Adjusted Direct, Induced and Total Economic Impacts

Estimates of decreases in aviation related outputs that were estimated by L&B and increases in key real estate
outputs developed by JLL for each airspace protection scenario were then used as inputs into the IMPLAN
software to simulate changes in the City of San José baseline economic forecasts across all industries. Inputs
were made as either expenditure increases or reduces, or as increases in employment. Each input was assigned
to the industrial sector of the NAICS (North American Industrial Classification System) where it was expected to
occur.

Broad descriptions of expenditures, such as visitor spending or passenger spending at the airport (concessions),
were distributed to more detail industrial classifications. For example, visitor spending was assigned to more
narrowly defined industrial sectors such as hotel, restaurants, retail sales and other such industry classes.

The amount of each estimated direct expenditure was adjusted by IMPLAN to account for the extent to which it
could be satisfied by locally produced goods and services. Increases and decreases in expenditures by industry
were also codified as increase and decreases in employment by industry sector.
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Each simulation resulted in the multiplication of direct impacts based on additional economic exchanges it
induced in the local economy. For example, when an airport worker loses his or her job, they lose wages that
would have been used to make purchases, many of which would be local. Because lost local purchases represent
reductions in income to local business and labor, another round of economic reductions is put in motion.

Through this process, additional economic loses are induced. Direct and induced impacts are summed to produce
total economic impacts. Adjusted direct and induced aviation related and real estate related economic impacts are
summarized in Tables 6-3 and 6-4 for study years 2032, 2036 and 2038.

Table 6-3 Adjusted Direct and Induced and Aviation Related Economic Impacts, Scenarios 4 and 9
Year
2032 2036 2038
Type
Reglonal Reglonal Reglonal
g?:;ted (18)  ($1,267,000) = (20)  ($1,406,000)  (21)  ($1,464,000)
Induced (5) ($566,000) (5) ($629,000) (5) ($655,000)
g?;‘;ted 9 (94)  ($6,921,000)  (104)  ($7,635,000)  (109) | ($7,964,000)
Induced (26) ($3,108,000) (28) ($3,436,000) (30) ($3,584,000)
Source: Landrum & Brown
Table 6-4 Adjusted Direct and Induced and Real Estate Related Economic Impacts, Scenarios 4

and 9

Year

2032 2036 2038

Regional Regional Regional
Employ. (gDP Employ. (gDP Employ. (gDP

g?:;ted 4, 1463  $188,290,000 2,383  $406,588,000 2,843  $511,631,000
Induced 882 $97,610,000 1,651  $190,131,000 2,023  $234,896,000
Source: Landrum & Brown
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6.1.4 Comparison of Total Aviation and Real Estate Impacts

Since there are no estimated aviation related losses associated with Scenarios 7, 10c and 10d, only Scenarios 4
and 9 need be assessed for comparative purposes. Scenarios 7, 10c and 10d are shown below however, for
economic impact assessment purposes. Scenarios 10a and 10b were dropped from the analysis because
Scenarios 7, 10c and 10d produced higher economic gains than either. The table below reports results for the
years 2032, 2036 and 2038.

Table 6-5 Net Economic Impacts by Scenario

Aviation Related Impacts Real Estate Related Impacts Net Economic Impact

Regional Regional Regional

(Losses) (Losses)

4 2032 (23) ($1,833,000) 2,345 $285,901 ,000 2,322 $284,068,000
2036 (25) ($2,035,000) 4,034 $596,718,000 4,009 $594,683,000

2038 (26) ($2,119,000) 4,866 $746,527,000 4,840 $744,408,000

9 2032 (120) ($10,028,000) 2,345 $285,901,000 2,225 $275,873,000
2036 (132) ($11,070,000) 4,034 $596,718,000 3,902 $585,648,000

2038 (138) ($11,548,000) 4,866 $746,527,000 4,728 $734,979,000

7,10c, 10d | 2032 0) (%) 2,345 $285,901,000 2,345 $285,901,000
2036 0) (%) 4,034 $596,718,000 4,034 $596,718,000

2038 0) (%) 4,866 $746,527,000 4,866 $746,527,000

Source: Landrum & Brown
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6.1.5 Local Tax Implications

The table below shows estimated one-time and annual real estate and sale tax increases associated with each
scenario. Amounts indicated represent the net difference between tax revenue increases from real estate
economic gains and decreases from aviation related economic losses. One-time taxes were estimated by JLL and
include increases in building, parking and school district fees and development taxes. JLL also estimated increase
in annual real estate tax revenues. Annual sales tax revenues were estimated by L&B by apportioning net annual
sales tax increases between the State, County and City of San José.

Table 6-6 Estimated One-Time Real Estate and Annual Real Estate and Net Local Sales Tax
Increases
. One-Time Annual Annual Annual
Scenario Real Estate Real Annual Real Annual Real Annual
Sales Tax Sales Tax Sales Tax
=) (San José) 2010 (San José) =50 (San José)
Tax Tax Tax
4 $320,320,000 $450,600 $106,800 $450,600 $203,300 $450,600 $249,700
7 $314,590,000 $450,600 $110,000 $450,600 $206,800 $450,600 $253,400
9 $366,450,000 $450,600 $92,200 $450,600 $187,200 $450,600 $232,900
10a $41,040,000 $450,600 $110,000 $0 $57,700 $0 $57,700
10b $116,590,000 $450,600 $110,000 $181,600 $141,100 $13,100 $137,400
10c $183,120,000 $450,600 $110,000 $450,600 $206,800 $391,600 $226,800
10c $255,340,000 $450,600 $110,000 $450,600 $206,800 $450,600 $253,400
Source: Landrum & Brown
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6.1.6 Observations and Conclusions

= Annual and total economic gains related to real estate development of the Diridon Station Area
significantly exceed aviation loses in the scenarios where both occur.

= Assuming aviation related economic losses continue to grow at an annual rate of 3.5%, the difference
between such losses and real estate related economic gains is expected to persist into the distant future.

= Over the study term, and beyond, Scenario 4 maximizes the difference between real estate related
economic gains and aviation related economic loses to the City of San José.

6.1.7 Agglomerative Effects and Other Considerations

Even though economic benefits associated with real estate impacts are relatively larger than losses associated
with lost airport activity, caution should be exercised in interpreting these results. While subtle, the diminished
agglomerative economic impacts of the airport should not be understated. The airport offers local industries
access to global markets, and vice-versa. Domestic and global accessibility offered by the airport positively
affects locational decisions of both households and businesses. At the point that operating constraints placed on
the airport begin to cause reductions in airport connectivity and connective frequency, those decisions become
adversely affected. The airport and airlines that serve it are an essential part of the supply chain of every industry
that comprises the greater San José economy. Moreover, the airport helps to establish the region’s identity and
signals the competitiveness of the region. The point at which the agglomerative effects of the airport start to be
diminished is difficult to assess but nonetheless real. This study does not assume any reductions in airport
connectivity or connective frequency.

The agglomerative effects related to real estate development of the Diridon Station Area are positive and
essential to the success of the infrastructure investment this decision analysis supports. The economic and
environmental benefits BART, electrified Caltrain and high-speed rail investments cannot be realized unless a
significant amount of new growth can occur in a compact form around Diridon Station and in downtown San José.

The massing of local consumption demand expands the variety of locally available goods and services, which in
turn positively affects the locational decisions of future potential residents. The massing of residents increases the
availability of specialized labor, which in turn raises the area’s productivity, which then positively affects the
locational decisions of firms. This process both supports and is supported by the development of the local
infrastructure.

Finally, real estate economic gains estimated in this study will be realized only to the extent that assumed
absorption related employment is “new” employment and is not “cannibalized” from absorption related
employment that would otherwise take place in other areas of the city.
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6.2  Aviation Economic Impacts (Direct)

This analysis estimates the revenues lost by the airlines, the airport, and the community as a result of passenger
weight penalties for long haul aircraft departures in Southeast Flow. The loss is calculated by taking the average
load factor for the impacted flights, by season, and determining the number of additional seats that must be left
vacant due to the weight penalty.

6.2.1 Airline Load Factors

Airline load factor refers to the average percentage of occupied seats on airline flights. The Bureau of
Transportation Statistics (BTS) Air Carrier Statistics Database (T100) provides average historical load factor data
for each season (winter and summer). Load factors for the Hawaii and Transcontinental markets are based on
airline departures from SJC. Load factors for the Europe and Asia markets are based on airline departures from
the Bay Area (SFO, OAK, and SJC combined) to account for the limited number and fairly recent growth of
international service at SJC.

These historical load factors were used to forecast anticipated load factors for the year 2024, the first year
assumed to be when new Downtown Core or Diridon Station Area construction reaching the airspace height
surfaces of each scenario could be completed.

Table 6-7 provides the load factors by market region for the past three years. The load factors were adjusted for
year 2024 based on passenger forecasts for each market and the seating configuration for the representative
aircraft assumed to serve the markets. This was used to determine the average number of projected empty
passenger seats. Additional empty passenger seats due to OEl-related weight penalties can then be derived to
determine the assumed number of passengers lost per departure.

Table 6-7 Airline Load Factor by Market by Season — 2015-2018 Three-Year Average
rupon | vt | sumor

Hawaii 89.7% 90.5%

Transcontinental 84.9% 82.2%

Europe 75.1% 88.0%

Asia 79.6% 82.4%
Source: Bureau of Transportation Statistics, Air Carrier Statistics Database
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6.2.2 Airport Revenue and Local Economic Spending Losses

Revenue and economic spending losses were calculated based on the number of impacted flights per year due to
weight penalties for Southeast Flow departures. According to the Airport Noise and Monitoring Management
System (ANOMS) data, an average of 13.0% of all departing flights from 2003 through 2017 at the Airport were in
Southeast Flow, more so in winter (22.3% of the time) than in summer (7.0% of the time). It was assumed that
these Southeast Flow percentages would remain constant in the future.

In June 2017, Kimley Horn Associates updated the aviation activity forecasts for SJIC (2017 forecast) for the
proposed update to the Airport Master Plan. The year-over-year growth rates provided were applied to actual
2018 operations. The resulting projection for 2024 is 2,140 flights to Hawaii, 1,940 transcontinental flights, 628
Europe flights, and 888 Asia flights.

The number of annual flights impacted was calculated by applying the South Flow occurrence rates to the number
of operations within the season. Based on this information, there will be approximately 83 Europe flights, 112 Asia
flights, 280 Hawaii flights, and 250 transcontinental flights in 2024 in South Flow. The lost passengers per
operation, provided in the weight penalty analysis, were multiplied by the annual impacted operations. The result
was the total number of annual passengers lost. Table 6-8 provides the annual lost passengers by scenario for
2024.

Table 6-8 Summary of 2024 Lost Passengers
e e [
1 Existing airspace protection 0
4 TERPS Only 908
Straight-Out ICAO OEI surface protection without West OEI Corridor 0
10 Existing Conditions: 85' - 166' AGL 0
Opt 10A: 100' - 195' AGL 0
Opt 10B: 115' - 224' AGL 0
Opt 10C: 129' - 240" AGL 0
Opt 10D: 146' - 260" AGL 0
9 TERPS only with increased TERPS departure climb gradients and approach procedure 6,327

minima
Sources: Bureau of Transportation Statistics, Air Carrier Statistics Database; Bureau of Transportation Statistics, Airline
Origin and Destination Survey; Kimley Horn Associates; Landrum & Brown Analysis.
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6.2.3 Airline Costs

The BTS Airline Origin and Destination (O&D) Survey was reviewed to determine the average revenue for each of
the impacted markets. The total revenue as provided in the O&D survey for each route was divided by the O&D
passengers to determine an average passenger revenue. It was assumed that airlines would lose 100% of the
passenger revenue for each lost passenger as once the seat was gone, the revenue was lost. Additionally,
airlines typically provide vouchers for passengers that are reassigned to a later flight. The amount for each
voucher is at the discretion of the airline. For the purpose of this analysis, it was assumed that all airlines would
provide a $200 voucher for each lost passenger. The airline cost per lost passenger by market is provided in
Table 6-9.

Table 6-9 Airline Cost Per Lost Passenger

I e ) ey
Hawaii $251 $200 $451
Transcontinental $211 $200 $411
Europe $658 $200 $858
Asia $683 $200 $883

Source: Bureau of Transportation Statistics, Airline Origin and Destination Survey

6.2.4 Passenger Facility Charges

The Passenger Facility Charge (PFC) is a federal authorized program allowing airports to charge passengers
boarding a flight (enplaned passengers) a fee of up to $4.50 per flight. Airports use these fees to fund FAA-
approved projects that enhance safety, security, or capacity; reduce noise; or increase air carrier competition.
Airlines collect the PFC fees as part of the airline ticket price and remit up to $4.39 to the airport with the airlines
retaining the difference. The annual number of lost enplaned passengers was multiplied by SJC’s share of the
PFC fee, $4.39. The result is the total lost PFC revenue for the Airport.

6.2.5 Airport Concession Revenue

The Airport receives a portion of all concession sales from retail and food/beverage businesses operating within
the passenger terminal facilities. The airport revenue on concession sales divided by the number of enplaned
passengers for fiscal year (FY) 2018 was used to determine an estimate of $2.26 on Airport concession revenue
per enplaned passenger. Multiplying the annual number of lost passengers by $2.26 determines the lost airport
concession revenue.
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6.2.6 Terminal Concession Spending

The gross concession sales divided by enplaned passengers for FY2018 was used to determine an estimate of
passenger spending on concessions. On average, passenger spend $13.60 on concession in the terminal at SJC.
The per passenger concession revenue was multiplied by the annual number of lost passengers to determine the
concession revenue lost for the local economy.

6.2.7 Additional Loss from Weight Penalties

A recent economic impact report for prepared in 2015 for SJC states that local international visitor spending was
$746.94 per passenger and domestic visitor spending was $433.01 per passenger. Per passenger visitor
spending is multiplied by the number of annual lost passengers per market to determine the loss in visitor
spending to the region.

6.2.8 Lost Revenue Results

In 2024, the number of lost passengers due to weight penalties exceeds the number of available empty seats for
only Scenario 4 and Scenario 9. Therefore, these are the only Scenarios with actual direct impacts. Scenario 4
would result in a loss of $1.5 million and Scenario 9 would result in a loss of $9.8 million in 2024. A detailed
breakdown of the loss by scenario is provided in Table 6-10.
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Norman Y. Mineta San José International Airport

Table 6-10 Summary of 2024 Annual Direct Impacts - Baseline
Terminal
. Airline PFC Concession
Scenarios :
Revenue Revenue Spending
(Airport Share)
Existing airspace protection $0 $0 $0
4  TERPS Only $802,000 $10,000 $5,000
Straight-Out ICAO OEI surface
7 | protection without West OEI $0 $0 $0
Corridor
10 Existing Conditions: 85' - 166' AGL $0 $0 $0
Opt 10A: 100' - 195" AGL $0 $0 $0
Opt 10B: 115' - 224' AGL $0 $0 $0
Opt 10C: 129' - 240" AGL $0 $0 $0
Opt 10D: 146' - 260" AGL $0 $0 $0
TERPS only with increased TERPS
9 | departure climb gradients and $5,566,000 $57,000 $32,000

approach procedure minima

Terminal
Concession Additional Loss
Spending from Weight
(Concession Penalties
Share)
$0 $0 $0
$31,000 $669,000 $1,517,000
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$191,000 $3,966,000 $9,812,000

Sources:  Bureau of Transportation Statistics, Air Carrier Statistics Database; Bureau of Transportation Statistics, Airline Origin and Destination Survey; Kimley Horn

Associates; Landrum & Brown Analysis.

Landrum & Brown
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6.2.9 Lost Revenue Results with Higher Load Factors

In order to determine the potential impact of higher than anticipated load factors, two additional sensitivity
scenarios were analyzed. The baseline load factor for 2024 that was provided earlier was tested with load factors
of 90% and 95% respectively. The results of this analysis are provided in Table 6-11.

Table 6-11 Summary of 2024 Annual Direct Impacts — Sensitivity Tests

0, 0,
Airspace Protection Baseline Sl (e ko Leer
Factor Factor
$0 $0

Existing airspace protection
4 TERPS Only $1,517,000 $6,320,000  $9,007,000
Straight-Out ICAO OEI surface protection without

7 West OEI Corridor $0 $1,961,000  $4,455,000
10 Existing Conditions: 85' - 166' AGL $0 $0 $0

Opt 10A: 100" - 195" AGL $0 $0 $0

Opt 10B: 115' - 224' AGL $0 $0 $0

Opt 10C: 129' - 240" AGL $0 $0 $2,268,000

Opt 10D: 146' - 260" AGL $0 $3,199,000  $5,776,000
9 TERPS only with increased TERPS departure climb $9.812,.000 | $16,627,000 $19,468,000

gradients and approach procedure minima

Sources:  Bureau of Transportation Statistics, Air Carrier Statistics Database; Bureau of Transportation Statistics, Airline
Origin and Destination Survey; Kimley Horn Associates; Landrum & Brown Analysis.
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6.3 Aviation Economic Impacts (Induced)

6.3.1 Economic Impact Assessment Methodology

Assessment of economic impacts related to reductions in local spending associated with lost passengers and
visitors required estimation of the existing size and economic growth potential of the City of San José local
economy. Using IMPLAN, this estimate was calibrated to the existing economic conditions and structure of the
local economy. This initial forecast excluded any assumptions pertaining to the imposition of aircraft weight
penalties associated with development of new Diridon Station Area development density. As a result, a baseline
set of economic forecasts was generated that were unaffected by reductions in local spending associated with
lost passenger activity at the airport and visitors to the region. The data sets used for this purpose are shown in
Table 6-12.

Estimates of reductions in airline and airport revenues and local visitor spending under each airspace protection
scenario were then used as inputs in the IMPLAN software to generate changes in the City of San José baseline
economic forecasts for selected years. Of the various airspace protection Scenarios considered in the
assessment of the economic impact of new Diridon Station Area development density, only two, Scenarios 4 and
9, indicated measurable direct economic impacts to airline and airport revenues and local visitor spending.

Table 6-12 IMPLAN Data Sets

IMPLAN Data Sets

U.S. Bureau of Labor Statistics (BLS) Covered Employment and Wages (CEW) program

U.S. Bureau of Economic Analysis (BEA) Regional Economic Information System (REA) program
U.S. Bureau of Economic Analysis Benchmark I/O Accounts of the U.S., BEA Output estimate
BLS Consumer Expenditure Survey

U.S. Census County Business Patterns (CBP) program

U.S. Census Bureau Decennial Census and Population Surveys

U.S. Census Bureau Economic Censuses and Surveys

U.S. Department of Agriculture Census

Source: Source: Principles of Impact Analysis and IMPLAN Applications
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6.3.2 Airline and Airport Direct Expenditure Reductions

Table 6-12 presents estimated direct economic impact of airline and airport lost revenues and local consumption
by visitors for selected years. Airline lost revenue is measured as reductions in expenditures by passengers for air
transportation services. Airport lost revenue is measured in terms of reductions in passenger expenditures at the
airport and reductions in passenger facility charges paid to the airport by passengers. Visitor expenditures are
measured based on average expenditures within the city of San José per trip.

L&B estimates that measurable airline and Airport related impacts exceeding the typical unsold seats on a route
(accounting for the average load factors presented previously for the specific markets) occur only with regard to
passenger related activities for Scenarios 4 and 9 and do not occur at all for cargo related activity under any
scenario. The estimated direct reductions in air travel expenditures by passengers and visitors to the City related
to Scenarios 4 and 9 are illustrated in Table 6-13. By year 2038, reductions in passenger and visitor related
expenditures are projected to reach $16.0 million. Reductions in expenditures related to airline revenues

($9.0 million) and visitor spending ($6.5 million) account for the largest portion of these losses.

Table 6-13 Airlines and Airport Related Direct Expenditure Reductions (Losses in 1,000’s)

Year ($1,000)

Economic
Impact Type

Airline Revenue

and Vouchers (802) | (5,566) (1,107) (6,594) (1,266) (7,562) (1,438) (8,540) (1,515) (9,003)

Visitor

Expenditures (669) | (3,966)  (941) (4,750)  (1,083) (5,461) @ (1,225) (6,164) (1,292) (6,495)

Airport

Concessions (31) (222) (48) (264) (47) (303) (54) (342) (57) (360)
Expenditures

Airport PFC

Construction (16) (57) (13) (67) (23) (77) (26) (88) (28) (93)

Expenditures

Total Aviation
Direct Economic (1,518)  (9,811) (2,110) (11,675) (2,420) (13,403) @ (2,743) (15,133) (2,892) (15,951)
Impacts

Source: Landrum & Brown
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6.3.3 Airline and Airport Induced Employment (Losses) Impacts

Direct local expenditure reductions by passengers and visitors are used as inputs into the IMPLAN software.

The IMPLAN model calibrated by L&B to the economic conditions and structure of the City of San José is used to
simulate induced economic impacts. IMPLAN simulates reductions in local spending that are determined by
complex economic relationships that define the City’s local economy. The direct economic impacts illustrated in
Table 6-13 were allocated by the industrial sector of the local economy where direct reductions in spending would
likely occur. Table 6-14 provides a summary of the IMPLAN input choice variables that were factored into this
analysis. Visitor expenditures are based on the Bureau of Economic Analysis tourism industry satellite statistic.

Table 6-14 IMPLAN Input Choice Variable

Selected Industrial Sectors

Airline
Air transportation (408), Air passenger carriers, scheduled 481111
Visitors
Hotels (except casino hotels) with golf courses, tennis. (499) 721110
Bars and restaurants (57, 23)
Retail- miscellaneous store retailers (412)
Performing arts companies (488)
Amusement park and arcades (494)
Other amusement and recreation industries (496)
Water transportation (410)
Transit and ground passenger transportation 412)
Rail transportation (409)
Facilities support services (462)
Office administrative and support services (461)
Real estate (440)
Concessions
All other food and drinking places (503)
Food and beverage stores (400)
Retail- Miscellaneous store retailers (406)
Retail- Miscellaneous store retailers (406) (Duty-Free)
Personal care services (509)
PFC
Construction of other new commercial structures (58)
Architectural, engineering, and related services (449)
Source: 2018 Minnesota IMPLAN Group, Inc.
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IMPLAN reports economic impacts in terms of several economic variables that describe the size and changes in
the size of the local economy. In this section, economic impact is reported in terms of reductions in local
employment. Table 6-15 illustrates the economic impact of passenger and visitor spending reductions in terms of
related reductions in local permanent employment for the years 2024, 2028, 2032, 2036 and 2038.

The size of estimated employment losses is determined by a number of factors that include, but are not limited to,
the size, industrial base, demography and economic composition of the City of San José local economy. Because
the study area is defined as the City of San José, some economic impacts “leak” into other Santa Clara County
cities and other counties that comprise the Bay Area and Silicon Valley. This is due to the fact that some
industries where reductions in visitor and passenger spending takes place may not represent a significant portion
of the City’s industrial base.

By 2038 projected induced employment associated with Scenario 4 increase to 5 workers, while for Scenario 9
increases to 30 jobs. Total employment losses for each of these Scenarios increase to 26 and 138 respectively by
the year 2038.

Table 6-15 Airline and Airport Related Local Employment Impacts (Losses)

Economic
Impact Type

Direct (12) 71) (14)  (75) | (18) = (94)  (20) = (104) = (21) = (109)
Induced 3) (20) @) (23  (5) (26) (5) @ (28) (5)  (30)
Total Employment Impacts (15) (91) (1) (107) @ (23) (120) (25) (132) @ (26) = (138)

Source: Landrum & Brown, IMPLAN
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6.3.4 Airline and Airport Induced Regional GDP (Losses) Impacts

Regional Gross Domestic Product (GDP) impacts are illustrated in Table 6-16. Direct GDP reductions in each
category from Table 6-13 have been adjusted to reflect the extent to which reductions in passenger and visitor
expenditures occur within the boundaries of the City of San José. For example, in year 2038, $16.0 million in
projected direct reductions in airline revenue and other passenger and visitor expenditures have been adjusted
down to $8.0 million in direct impacts. This adjustment also reflects the fact that in some industries where
expenditure reductions occur, such as retail, expenditures reductions are largely composed of items not locally
produced and therefore only marginally impact local GDP.

By 2038 total reductions in local GDP are estimated to reach $11.5 million, composed of $8.0 million in direct
spending reductions by passengers and visitors and $3.6 million in induced local spending reductions.
Adjustments for retail cost of goods sold also account for the relatively low observed economic multipliers.

Table 6-16 Airline and Airport Related Regional GDP Impacts (Losses in 1,000s)

Year ($1,000s)

Economic mm““m

Impact Type

Direct (829) | (5,292) (1,147) (6,217) (1,267) (6,921) = (1,408) (7,635) = (1,464) (7,964)
Induced (371)  (2,380) (512) (2,793) (566) @ (3,108) = (629) = (3,436)  (655) = (3,584)
rrg:;‘:' GhP (1,200)  (7,672) (1,659) (9,010)  (1,833) (10,028) (2,035) (11,070) (2,119) (11,548)
Economic 1.4 1.4 1.4 1.4 1.4 1.4 1.4 15 1.4 15
Multipliers

Source: Landrum & Brown, IMPLAN
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Table 6-17 summarizes the total economic impact in 2038 for both aviation and real estate direct impacts driven
by new Diridon Station Area development density. By observation, aviation impacts are relatively small when
compared to real estate impacts. This is due primarily to the condition that aviation impacts are assumed to be
marginal and do not reflect changes in the existing airport service market under any airspace protection scenario.
At the same time, real estate assessments under each of the Scenarios presented in the table include an
assumption of a relatively significant increase in permanent employment associated with new Diridon Station Area
development density.

Table 6-17 Total Economic Impact Summary (2038)

Airspace Aviation Impact Real Estate Impact

m Employment GDP Gain/Loss Employment GDP Gain/Loss

10A 1,000 $184,000,000
10B - - 2,400 $438,000,000
10C - - 4,300 $700,000,000
4,7,10D (27) ($2,000,000) 4,900 $747,000,000

Source: Landrum & Brown, IMPLAN

Table 6-18 summarizes the estimated City of San José local sales tax implications associated with each of the
airspace protection Scenarios and is broken down further by airlines/airport and real estate tax impacts.

Table 6-18 Estimated City of San José Local Sales Tax

Airspace
Scenario | Airline/ Real Airline/ Real Airline/ Real Airline/ Real Airline/ Real
Airport Estate | Airport Estate | Airport Estate Airport Estate Airport Estate

4 ($2,100) - ($2,873) ($3,200) = $110,000 ($3,500) = $206,800 @ ($3,700) = $253,400
- - - - - $110,000 - $206,800 - $253,400

9 ($13,700) - ($16,002) - ($17,800)  $110,000 | ($19,600) $206,800 & ($20,500) $253,400
10A - - = = = $110,000 s $57,700 s $57,700
10B - - - - - $110,000 - $141,100 - $137,400
10C = = s = = $110,000 s $206,800 s $226,800
10D - - - - - $110,000 - $206,800 - $253,400

Source: Landrum & Brown, IMPLAN
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6.4 Real Estate Density Impacts

6.4.1 Real Estate Impact Methodology

To assess impacts to real estate development by the airspace protection Scenarios, JLL first identified parcels or
collections of parcels which may be candidates for development or redevelopment in the future. Not all areas of
the Downtown Core and Diridon Station Area will be impacted by changes to the airspace protection surfaces.
Many parcels are already developed with high-density land uses, and/or other “productive” uses (such as city
parking garages) which are not redevelopment candidates.

JLL’s analysis is based on the following assumptions:

1. Using County parcel data, JLL first identified all parcels that are at least 0.2 acres (or approximately 8,700
square feet) in size.

2. Among those parcels, JLL then conducted a visual survey to identify those parcels that were vacant or
underutilized. “Underutilized” parcels include those that have improvements significantly below allowable
density afforded by City of San José zoning regulations and the General Plan.

3. Based on the Preliminary Assessment published on August 31, 2018, which estimated that each floor of
new construction in Downtown San José is an average of 14 feet in height, JLL calculated the total
existing density available under the current TERPS and OEI protection areas, and used this number to
estimate any potential increase in density due to height limit increases (for example, a height limit
increase of only 10 feet would not be sufficient to add a new floor, and therefore would not result in
increased density).

4. Based on the market analysis in the Preliminary Assessment published on August 31, 2018, since 2009,
average annual absorption of office space in San José is 50,000 square feet. Average new delivery of
residential units is 750 units, or an average of 450,000 square feet each year (assuming an average of
600 sf per unit based on a survey of new construction in the market). That is, office has historically
accounted for approximately 10% of net new demand by square feet compared to residential. The
analysis assumes that square footage of new development moving forward comprises 10% office and
90% residential.

— It should be noted that this does not include any potential new office construction which may
result from build-to-suit projects, as many in Downtown San José have. These dynamics may
also change as the economic environment changes and as new development plans are put into
place. Predicting the delivery of new build-to-suit projects over period requires predicting which
companies will relocate to San José and the extent to which they will require new office buildings
of their own (as opposed to renting space in existing buildings). There are no metrics that lend
themselves to this assessment, therefore, historical performance of “organic” office and
residential demand is used in this analysis as a conservative measure.

5. The analysis assumes 80% lot coverage to calculate the total potential footprint of any new construction.
Though the City does not maintain lot coverage standards in its zoning code, there are setback
requirements that vary with lot size and land use. A lot coverage assumption of 80% was confirmed as
appropriate by City staff.

6. To estimate construction value, JLL’s Project and Development Services professionals provided an
average “all-in” cost (including hard costs, soft costs, and contingencies) of $534.51/sf for residential and
$303.40/sf for office construction.
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7. Annual property taxes to the City of San José are calculated at a millage rate of 0.12660 per $100 in
assessed value per tax records for Santa Clara County. “Assessed value” for the purposes of this
analysis is new construction value, as the assessed value for new buildings in the County is assessed in
the first year based on total construction cost. It is difficult to predict the performance of properties over
long periods of time, therefore making the income-based approach to assessment an unreliable indicator
of value. In addition, improvements and land are assessed separately; and because this study is focused
only on incremental value, assessing land value is not necessary. Therefore, incremental assessed value
equals new construction value for the purposes of this analysis.

8. The analysis also estimates the increase in one-time fees due to increased density. These one-time fees

are depicted in Table 6-19.

Table 6-19 One-Time Fees and Taxes

Building Fees

Plan Review Fee

Inspection Fee
Development Taxes

CRMP

Building and Structure
Construction Tax

Construction Tax

Residential Construction Tax

School District Fees
New Construction Fee

Source: JLL

Landrum & Brown

Office: $172 per 1,000 sf above 40,000 sf

Residential: $418 per 1,000 sf above 40,000 sf

Office: $112 per 1,000 sf above 40,000 sf

Residential: $502 per 1,000 sf above 40,000 sf

Office: 3.00% of valuation
Residential: 2.42% of valuation

Office: 1.50% of valuation
Residential: 1.54% of valuation

Office: $0.08 per sf
Residential: $75 - $100 per unit

$90 - $180 per unit

Office/Residential: $0.56 per sf

City of San José

City of San José

City of San José

City of San José

City of San José

City of San José

San José
Unified School District
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Using the above assumptions, JLL calculated the total potential density under existing airspace protection areas
as well as San José’s General Plan using existing height limits. Then, JLL calculated the additional density
afforded by each of the airspace protection Scenarios by calculating the difference in maximum height between
existing and each scenario and applying the assumptions above.

For example:

= 20,000 square feet parcel x 80% lot coverage = 16,000 square feet development footprint

= 100 feet existing height limit + 14 feet per floor = 7 floor existing limit

= 16,000 square feet development footprint x 7 floor existing limit = 112,000 square feet existing total
development potential

If a scenario allows for an additional 50 feet of height, then:

= 50 feet additional height limit + 14 feet per floor = 3 floor additional limit
= 16,000 square feet development footprint x 3 floor additional limit = 48,000 additional square feet existing
total development potential

6.4.2 Diridon Station Area

JLL first assessed the impact to the Diridon Station Area and this analysis ultimately included 55 parcels in the
defined geography, accounting for 32 out of a total of 250 acres.

For the Diridon Station Area, the maximum additional square feet in density afforded by each scenario as
depicted in Table 6-20.

Table 6-20 Net New Density Increase in Diridon Station Area
T

4: No OEl 8,600,000

7: Straight-Out OEI 8,500,000

9: No OEl, incr. height limits 10,000,000

10A: Straight-Out OEI w/ West OEI Alts. 1,100,000

10B: Straight-Out OEI w/ West OEI Alts. 3,100,000

10C: Straight-Out OEI w/ West OEI Alts. 4,900,000

10D: Straight-Out OEI w/ West OEI Alts. 6,800,000

Source: JLL

It is important to note that the number of square feet noted above is incremental to existing density. JLL has
estimated that the Diridon Station Area, under existing height limitations, can support 10.7 million square feet of
existing density using the assumptions above. The values in the table above are in addition to that base amount.

These values are also aggregate, in that they indicate the total increase in density under each scenario, but do
not reflect specific projects or the timing of those projects. These estimates only provide an indication of the
maximum additional density the Diridon Station Area may achieve under each scenario, not necessarily when and
over what timeline this may occur.
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Based on these estimates of increased allowable density, JLL calculated that the total increase in construction
value and requisite increase in annual tax revenue as depicted in Table 6-21.

Table 6-21 Net new increase in Construction Value and Annual Tax Revenue in the Diridon Station
Area
T
Construction Value Annual Tax Revenue
4: No OEI $4,380,000,000 $5,550,000
7: Straight-Out OEI $4,300,000,000 $5,450,000
9: No OEl, incr. height limits $5,030,000,000 $6,370,000
10A: Straight-Out OEI w/ West OEI Alts. $560,000,000 $710,000
10B: Straight-Out OEI w/ West OEI Alts. $1,590,000,000 $2,020,000
10C: Straight-Out OEI w/ West OEI Alts. $2,500,000,000 $3,160,000
10D: Straight-Out OEI w/ West OEI Alts. $3,490,000,000 $4,420,000

Source: JLL

As with density, these values indicate the additional construction value and tax revenue over what the Diridon
Station Area can support today. These values include both office and residential construction.

Finally, JLL calculated the total, aggregate impact (from both office and residential construction) on one-time fees
to the City and School District for each scenario as depicted Table 6-22.

Table 6-22 Increase in One-Time Taxes and Fees in the Diridon Station Area
e e
$7,300,000 $177,150,000 $131,040,000 $4,830,000
7 $7,170,000 $173,890,000 $128,790,000 $4,740,000
9 $8,340,000 $203,720,000 $148,810,000 $5,580,000
10A $930,000 $22,660,000 $16,830,000 $620,000
10B $2,660,000 $64,260,000 $47,920,000 $1,750,000
10C $4,180,000 $101,050,000 $75,150,000 $2,740,000
10D $5,810,000 $141,100,000 $104,600,000 $3,830,000

Source: JLL

Regarding the timing of these impacts, JLL looked to the historical pace of absorption and new construction to
determine what the impact of each scenario may look like in specific years. These are distinct from the total,
aggregate impacts outlined above, in that they focus solely on the increase in density that the City may
experience in a particular year. This allows IMPLAN to then calculate the economic impacts of new construction
just in that year.
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Using the previously described assumptions, JLL identified the potential increase in density for the years 2024,
2028, 2032, 2036, and 2038 to gain a sample understanding of these long-term impacts. The results are depicted
in Table 6-23 and these values were used in the IMPLAN analysis.

JLL estimates that, should new airspace protection Scenarios go into effect in 2019, the impact of development
above and beyond what is allowed presently would not be realized until approximately 2032. That is, it would take
13 years before demand in the Diridon Station Area would reach a point that today’s available density would be
absorbed, and the additional density afforded by each scenario is realized. Again, this assessment is in aggregate
and does not speak to specific projects. It indicates that, under today’s height limitations, the Diridon Station Area
may have approximately 13 years of available development capacity based on historical demand.

In addition, each scenario has varying effects on development capacity in Diridon Station Area over time.

For example, Scenario 10A only increases the height limits by a marginal amount, therefore impacts are not felt
beyond 2036. That is, after 2036, the density increases offered by Scenario 10A has been fully realized. Similarly,
for Scenarios 10B and 10C, the impacts are strongest in 2032, but begin to decline as years go on and as density
is absorbed. For Scenarios 4, 7, 9, and 10D the density increase is significant enough that the impacts will be felt
beyond 2038.

Table 6-23 One-Year Sample of Density Increases in the Diridon Station Area
I I T T T T
0 0 687,500 687,500 687,500
7 0 0 687,500 687,500 687,500
9 0 0 687,500 687,500 687,500
10A 0 0 687,500 16,223 0
10B 0 0 687,500 687,500 0
10C 0 0 687,500 687,500 50,000
10D 0 0 687,500 687,500 687,500

Source: JLL
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JLL also estimated the increase in annual tax revenues in these years as depicted in Table 6-24.

Table 6-24 One-Year Sample of Annual Tax Revenue Increase to the City of San José from additional
development in the Diridon Station Area

$450,600 $450,600 $450,600

7 $0 $0 $450,600 $450,600 $450,600

9 $0 $0 $450,600 $450,600 $450,600
10A $0 $0 $450,600 $0 $0

10B $0 $0 $450,600 $181,600 $13,100

10C $0 $0 $450,600 $450,600 $391,600

10D $0 $0 $450,600 $450,600 $450,600

Source: JLL

While not explored more in depth, JLL did assess how varying levels of office versus residential development may
impact development potential in the Diridon Station Area. The assessment above assumes that, based on
historical performance, 10% of new development will be office product and 90% will be residential product. As
these ratios shift, net new development capacity also changes, as does potential employment and new residents.
The results of these scenarios are summarized in Tables 6-25 through 6-28:

Table 6-25 65% Office and 35% Residential

4: No OEI 9,500,000 30,600 5,000
7: Straight-Out OEI 9,100,000 29,300 4,900
9: No OEl, incr. height limits 11,900,000 40,000 5,700
10a: Straight-Out OEI w/ West OEI Alts. 1,200,000 3,500 600

10b: Straight-Out OEI w/ West OEI Alts. 3,300,000 10,200 1,800
10c: Straight-Out OEI w/ West OEI Alts. 5,100,000 16,100 2,900
10d: Straight-Out OEI w/ West OEI Alts. 7,300,000 22,800 4,000

Source: JLL
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Table 6-26 10% Office and 90% Residential

Net New Square Feet Employees Residents
4: No OEl 8,600,000 4,700 12,800
7: Straight-Out OEI 8,500,000 4,500 12,600
9: No OEl, incr. height limits 10,000,000 6,200 14,500
10a: Straight-Out OEI w/ West OEI Alts. 1,100,000 500 1,600
10b: Straight-Out OEI w/ West OEI Alts. 3,100,000 1,600 4,700
10c: Straight-Out OEI w/ West OEI Alts. 4,900,000 2,500 7,300
10d: Straight-Out OEI w/ West OEI Alts. 6,800,000 3,500 10,200

Source: JLL

Table 6-27 100% Office and 0% Residential

4: No OElI 10,000,000 47,000

7: Straight-Out OEI 9,600,000 45,000 0
9: No OEl, incr. height limits 13,100,000 61,600 0
10a: Straight-Out OEI w/ West OEI Alts. 1,200,000 5,500 0
10b: Straight-Out OEI w/ West OEI Alts. 3,300,000 15,700 0
10c: Straight-Out OEI w/ West OEI Alts. 5,300,000 24,700 0
10d: Straight-Out OEI w/ West OEI Alts. 7,500,000 35,100 0

Source: JLL

Table 6-28 0% Office and 100% Residential

4: No OEI 8,500,000 14,200
7: Straight-Out OEI 8,300,000 0 14,000
9: No OEl, incr. height limits 9,600,000 0 16,100
10a: Straight-Out OEI w/ West OEI Alts. 1,100,000 0 1,800
10b: Straight-Out OEI w/ West OEI Alts. 3,100,000 0 5,200
10c: Straight-Out OEI w/ West OEI Alts. 4,900,000 0 8,200
10d: Straight-Out OEI w/ West OEI Alts. 6,800,000 0 11,400

Source: JLL
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6.4.3 Downtown Core

JLL conducted a similar analysis for the Downtown Core. As in the Diridon Station Area, the Downtown Core can
support a certain amount of existing density under existing height restrictions imposed by both airspace protection
surfaces and the City of San José General Plan. However, the Downtown Core is considerably larger than the
Diridon Station Area and contains a far greater number of underutilized parcels.

As a result, and using the previously described assumptions, the Downtown Core can support between

34.8 million and 32.9 million in additional density under existing conditions and depending on if construction is
100% office or 100% residential. As development is not likely to be 100% of either land use, the full development
potential of the Downtown Core will be somewhere in between.

That is, even without increasing the height limits on development in the Downtown Core, there is significant
enough “room” for new density that any increases to the height limits may not have a meaningful impact for a long
period of time. If the 10% office/90% residential assumption is carried over to the Downtown Core, based on past
absorption and new construction rates, it may be 70 years until the current available density is realized for office
construction under existing conditions, and 55 years until residential density is fully realized under existing
conditions as depicted in Table 6-29.

Table 6-29 Maximum Potential Density Under Existing Conditions for Office and Residential in the
Downtown Core

Land Use Maximum Existing Development Estimated Number of Years Until
Potential (total square feet) Existing Density Realized

Office 34,800,000 70
Residential 32,900,000 59
Source: JLL
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6.5 Real Estate Economic Impacts

6.5.1 Economic Impact Assessment Methodology

Assessment of economic impacts related to Diridon Station Area new development density first required
estimation of the existing size and economic growth potential of the City San José local economy. Using IMPLAN,
this estimate was calibrated to the existing economic conditions and structure of the local economy. This initial
forecast excluded any assumptions pertaining to new Diridon Station Area development density. As a result, a
baseline set of economic forecasts was generated that were unaffected by increases in development density of
each of the various airspace protection Scenarios. The data sets used for this purpose were previously described
and depicted in Table 6-12.

Estimates of increases in key real estate outputs developed by JLL for each airspace protection scenario were
then used as inputs into the IMPLAN software to generate changes in the City of San José baseline economic
forecasts for selected years. The selection of real estate outputs used as inputs in the IMPLAN modeling software
were based on the extent they could be used to change or otherwise modify the IMPLAN baseline forecasts.
Changes in most indicators of economic growth for the IMPLAN City of San José Model are determined by the
software, leaving a limited set of economic variables from which to input direct economic impacts related to new
Diridon Station Area development density.

For each of the airspace protection Scenarios (4, 7, 9, 10A, 10B, 10C and 10D), only increases in annual local
expenditures for residential and office construction and annual permanent employment that were strictly related to
new Diridon Station Area development density were selected. The remaining projected increases in real estate
outputs were excluded as IMPLAN inputs because they are determined by calculations embedded in the
modeling software. The selected real estate outputs were then translated into direct economic expenditure and
employment impacts within the City of José local economy.

6.5.2 Diridon Station Area Development Direct Expenditure and Employment Impacts

Table 6-30 illustrates estimated direct economic impacts from construction related expenditures and permanent
employment associated with new development density of the Diridon Station Area for selected years.

Table 6-30 Diridon Station Area Development Direct Expenditure and Employment Impacts (Gains)

Year ($1,000)

Economic
Impact Variable

4,7,9, 10A, 4,7,9,
10B, 10C, 10D | 10C, 10D

Construction (Office) 15,170 15,170 - 15,170 15,170 - 10,378 15,170
Construction (Residential) 340,751 340,751 - 128,301 340,751 - - 294,164
Total Construction 355,921 355,921 - 143,471 355,921 - 10,378 309,334
Permanent Employment 230 1,150 540 1,150 1,610 540 1,540 1,610

Source: JLL
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The year 2032 is projected to be the first-year real estate construction and employment occurs under each
scenario and is the same across each of the airspace protection Scenarios. This reflects that there would be
development in the Diridon Station Area under each scenario but that 2032 is the first year in which there would
be net new square footage development greater than what could be achieved in existing conditions airspace
Scenario 1.

In the year 2032, annual construction expenditures related to developing new Diridon Station Area development
density were estimated to be $355.9 million with an associated increase of 230 permanently employed office
workers. By 2036, economic impacts under several Scenarios differentiate. In particular, there is no annual
construction under scenario 10A and less under scenario 10B ($143.5 million) than under the remaining
Scenarios 4, 7, 9, 10C and 10D. As construction of commercial real estate is completed and occupied, it is
assumed that 1,150 permanent jobs will be created under each scenario, with the exception of Scenario 10A,
which creates 540 jobs.

In year 2038 construction will continue to contribute $355.9 million in local construction expenditures under
Scenarios 4, 7, 9 and 10D and none under scenario 10A. Only office related construction expenditures occur
under Scenario 10B ($10.3 million). Construction under Scenario 10C decreases to $309.3 million. Permanent
employment increases under all Scenarios with the exception of Scenario 10A (540 jobs), increasing to 1,540 jobs
under scenario 10B and to 1,610 jobs under Scenarios 4, 7, 9 and 10D.

6.5.3 Diridon Station Area Development Induced Employment Impacts

New construction expenditures and permanent employment associated with new Diridon Station Area
development density are catalyst for successive additional rounds of economic exchange and spending.

This additional spending occurs because, in economic exchange, expenditures of a buyer of goods, services and
labor represents income to the seller of the same. This income is then, for the most part, spent, initiating another
iteration of income and spending in economic exchange. When these induced exchanges occur locally, they
result in additional local economic growth. IMPLAN estimates the final amount of this “induced” economic growth
that may be associated any initial amount of direct expenditures or direct employment.

The amount of induced economic growth associated with new Diridon Station Area development density is
determined by the amount of annual construction expenditures and permanent employment associated with that
development and the industrial sector of the local economy in which it occurs. Table 6-31 lists the industrial
sectors selected to input new construction and permanent employment into the IMPLAN software.

Table 6-31 IMPLAN Input Choice Variables

Selected Industrial Sectors

Construction of other new commercial structures
Construction of multifamily homes
Architectural, engineering, and related services
Custom computer programming services

Source: 2018 Minnesota IMPLAN Group, Inc.
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Table 6-32 illustrates the economic impact of new Diridon Station Area development density in terms of increased
total employment for the years 2032, 2036 and 2038. Direct employment is employment related to Diridon Station
Area incremental construction and new permanent employment related to the absorption of newly constructed
incremental office spaces. Real estate construction expenditures and permanent employment under each
scenario were translated by IMPLAN into 1,463 incremental local direct jobs and total local incremental
employment of 2,345 jobs in 2032. Additional employment of 882 jobs are induced and distributed across various
industrial sectors. Local employment multipliers are indicated for each scenario for each year. Local employment
multipliers estimate total local employment created for each additional direct local job created.

Table 6-32 Diridon Station Area Development Related Total Local Employment Impacts (Gains)

Year

Economic
Impact Type

4,7,9, 10A, 4,7,9, 4,7,9,

Direct 1463 2383 540 1514 2843 540 1300 | 2533
Induced 882 1651 459 1123 2023 459 1091 1810
Total Employment Impacts 2345 4034 999 2637 4866 999 2391 4342
Local Employment Multipliers 1.6 1.7 1.9 1.7 1.7 1.9 1.8 1.7

Source: Landrum & Brown, IMPLAN

By 2038, projected induced employment associated with Scenarios 4, 7, 9 and 10D increases by 2,023 workers.
These workers are again distributed to multiple industrial sectors such as architectural, engineering and related
services, employment services and full-time restaurant workers. IMPLAN estimates incremental employment of
2,843 workers in construction and office employment directly related to new Diridon Station Area development
density. Total employment gains from each of these Scenarios are estimated to be 4,866 jobs.
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6.5.4 Diridon Station Area Development Induced Local GDP Impacts

Total, direct and induced local economic impacts in terms of incremental GDP growth are depicted in Table 6-33.
Local GDP is reported because it measures local increases in value-added to goods and services associated new
Diridon Station Area development density and is therefore a good measure of the economic benefits to the City of
San José local community.

Table 6-33 Diridon Station Area Development Related Total Local GDP Impacts (Gains)

Year ($1,000s)

Impact Type

4,7,9, 10A, 4,7,9, 4,7,9,

Direct 188,290 406,588 = 129,233 293971 511,631 129,233 306,932 = 459,497
Induced 97,610 190,131 55124 131,897 234,896 55,124 = 131,087 210,413
ITn‘q’:;:C';gca' GhP 285,901 506,718 = 184,357 425867 746,527 184,357 438,019 669,910
Local GDP 15 15 1.4 1.4 15 1.4 1.4 15
Multipliers

Source: Landrum & Brown, IMPLAN

Two types of economic impact are indicated: direct and induced. Direct impacts are construction expenditures
and expenditures of employers directly related to developing new Diridon Station Area development density.
IMPLAN adjusts these amounts to reflect the extent to which they can be spent locally within the City of San José.
In year 2032, under all Scenarios, $355.9 million in construction expenditures and 230 permanent jobs translate
into $188.3 million in direct economic impacts in terms of local GDP. By the year 2038, direct impacts on City
GDP for Scenarios 4, 7, 9 and 10D of $511.6 million are equivalent to $355.9 million in construction expenditures
plus an increase of 1,610 jobs.

Induced GDP impacts include expenditures and or employment by businesses within the City of José that provide
goods and services in the supply-chain of construction companies and occupants of newly constructed
commercial spaces. It also includes economic impacts represented by local expenditures by workers for purposes
of consumption. By year 2038 it is estimated that new Diridon Station Area development density described in
Scenarios 4, 7, 9 and 10D will each contribute an additional $746.5 million to local GDP. In the same year,
Scenarios 10A, 10B and 10C are estimated to contribute an additional $184.4, $438.0 and 669.9 million to local
GDP respectively.
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Appendix A — TERPS Surface Assessment

Appendix A contains exhibits depicting the various TERPS airspace protection surfaces described in Section
4.5, Airspace Protection Scenarios. The TERPS surface assessment was completed on April 18, 2018.

Additionally, the FAA instrument procedure charts which were used a reference during the creation of the TERPS
OCS evaluated in this study are included. The publishing cycle date for these procedures was “SW-2, 01 FEB
2018 to 01 MAR 2018”.

Landrum & Brown Appendix A — TERPS Surface Assessment



DOWNTOWN SAN JOSE AIRSPACE
& DEVELOPMENT CAPACITY STUDY (PROJECT CAKE)

TERPS AIRSPACE SURFACE ANALYSIS
STATUS UPDATE

April 18, 2018




EXISTING AIRPORT LAYOUT & STUDY EVALUTION AREA

e ML 1 s e deag 2t T

a i 5 pe
- “* iy 2 ; 1 i
f: Son S T 1A i e L ;
3 - - Lo 1 BT
. . P i i — : = 3
ol ek T s % L ik
WL T . >
» s 3 ik Ll
2 o T o
. o e £ =R 3 )
£, oL ; =
= . « .
*

| Declared
g Distances




ILS SURFACES

A5




RUNWAY 30L CAT I ILS (STANDARD) SURFACE

v F | e <E H g S

;ﬁ L 1]
AL TP LI ETTS

1
RERNE
B ,::::.!hd'




TERPS ILS CAT I/l = FINAL SEGMENT — RUNWAY 30L

“Y” SURFACE
7:1 Slope

“X" SURFACE gy o
- 1.1'50"‘"/’. & SL_\-
4:1 Slope 1050LM3,L1-100LMSL Peai :
00~y
NN SL .
W” SURFACE T T
800:MS|L 850_MS|L

34:1 Slope

—|l—ll-,|l—l|—|l-ll-|-l—l|—ll—|l—.l—|l—l|_l|_II.-ll_ll_l_L_Il-IJ—ll—ll-.J_.l_.I_ll_l’_(l—‘l-‘J—ll_l'_II_I_I—I_Ii_I_I-I—I_I’_I-J_I
3 U'J(I-)UDWWWWUBWWUDWWW@@WW%WW@@WUB(AWWWWWWWWW@WU@WUBW@@WWW
A el e Sesizisisle = == =Rclclogsisg=tE s 51 = 20E 2202 5 =s=s=s==z=z========3=2332°32
B33 ' =3 Tgai3233dd/3223dddd2ddddadadgddanage s 3 dddddD D
: 82 B8RS 2IRERRR3 3R EE83333TIFTSIITRD Y2 ILBERBIEDLISEs
e L LV T LT L T[] T
E 20— 250-MSL—"""500: MSL
: \ - 350-MSlk S el SING, S 5

Legend

TERPS ILS "W" SURFACE
TERPS ILS "X" SURFACE \ o &

TERPS ILS "Y" SURFACE ﬁ
LB




RUNWAY 30L CAT Il ILS (SPECIAL AUTHORIZATION) SURFACE

-~ _::‘ = -lu"':""
YT e
e




RUNWAY 30L CAT II ILS (SPECIAL AUTHORIZATION) SURFACE — FINAL
APPROACH




RUNWAY 12R CAT I ILS (STANDARD) SURFACE

T -

el LU
- - V=i,
-




1SIN=006
1SIN-068

1S-088 nﬂ.
2Si-028
1SIN~098
1SIN-058
1S~0v8
7SIN-088
“S-028
TSI0v8
1SIN-008
2 SIN-062
1SIN-082
—————Sn-0
————TSIN-00Z
1SIN=052
“SN~0v2:
2SIN-082

1SIN=0CL : =T

SN0
SN=0027—
1SIN~069
1SIN089 —
1SIN=029 4
1S=099 e
— < SIN-059
- “1SIN=079

&

P Tt

: SI=0E9
—_ 1SN=0Z9

ISNZ0HI——— 7

-1SINS009

/ T1SIN=065— =

1SIN=085—

/ 1 SIN=0LS
/ 1SIN=09S \
A1SINZ0SS \
/ 1SIN=0VS \
1SIN=0ES
1SIN=0TS \
/ SN=0ES \\
/ 1SINT00S \
1SIN=06V
/ 1SIN=08Y \\
T1SIN=O0LY
/ 1SINZ09Y \\
ISIN=O0S Y \

J
SNT0S B
=

=1 SIN=0E

—ISN=0

RUNWAY 12R CAT | ILS (STANDARD) SURFACE - MISSED APPROACH




LPV SURFACES

A5




RUNWAY 30L LPV SURFACE




RUNWAY 30L LPV SURFACE — FINAL APPROACH

T
MS L=

MS L=
MS L=

600
650.

—550

o
e




RUNWAY 12L LPV SURFACE

o

et & -

ol L
n wam e,
-




RUNWAY 12L LPV SURFACE — MISSED APPROACH

“ISIN=000F

TSIN=066

—TSIN=086

ISIN=026

—1SIN=096

—1SIN=0S6

ISIN=0V6

“I1SIN=0E6

“TSIN=026

IS=0F6

—=1SIN=006

TSIN-068

—1SIN=088

SISIN=0Z8

iy

—I1SIN=098

ISIN=0S8

—SINS018

—ISIN-0E8

ISIN=0Z8:

—SIN=0LS

—1SIN=008

SISIN=06Z

~T1SIN=08Z

—1SIN=0ZZ

—1SIN=09Z

u‘_\__w_,_Elb_mm

—TSIN=0 Y2

—SIN0E2

—SIN=0TZ

ASW=0 2

1S IN~002

—I1SIN=069-

ISIN~089~

ISIN=029——

TSINZ099

“ISIN-0S9

—I1SINTOY9

—ISI=0€9

ASIN=029

TISINTOF9

TISINT009

—1SIN=06S

—ISIN=08S

ISIN=0ZS

ISINT09S

—ISIN=0SS

|u_ W _>_|_u —xu.w”._

u_ms_uemm_ :

|ﬂ—ws ____C —\..l.—_m

._ws_r%m

|_m_>_ om.:_

———TSW0¢




RUNWAY 12R LPV SURFACE

et & -

ol L
n wam e,
-

1
HRREERRE
RRRHERaRE

]




TSIN-006 e
-

ISIN=068 i
ISIN-088 m,\@

—1SIN=0Z8

—“1SIN~098

TISIN=0S8

~“1SIN—0¥8

ISIN-0E8

ISIN-028

ISIN=0'LS

—ISIN=008

—1SIN=06Z

ISIN-08

— ISIN=0ZZ

— ——1SIN709Z

ISN0SZ
—I1SIN=0 VL

—ISIN=0€Z

“ISINS0CL —

TS0

—SIN=00Z

“SIN-069— iy

1SIN089

—1SIN0Z9

~1SIN~099

TSIN0S9
SN0V

hu__w_El.e__mw

“ISIN=029

IS N0EI————

—SIN=009
—1SIN06S i

ISIN-08S~

IS0

ISIN=09S /

—ISIN=0SS \

—1ISIN=0 VS \

TSIN0ES /

—ISIN=028 /

~ISN=0'LS ]

ISINZ00S \

ISINT067— \

—ISIN=08Y /

—ISIN=O0ZY \

TSIN=09Y \

TSIN=0SY ]

ISW0EY /

RUNWAY 12R LPV SURFACE - MISSED APPROACH

———————ISIN-0VE
SWROEESTE
—————SIN=0TE
TSWEOEES T T T
ISWT06ZT T




LOCALIZER PRECISION (LP) SURFACES

A5




NWAY 30L LP SURFACE




RUNWAY 30L LP SURFACE — FINAL APPROACH

AL =N Sk

/| PRIMARY SURFACE
T o v ) 7 (FLAT) - 3907 MSL

W e e AT 64T MDA

900=MSL




RUNWAY 12R LP SURFACE




RUNWAY 12R LP SURFACE - MISSED APPROACH

1 !‘ L =
e AL T i
¥ Iﬂi‘l 'If i 1’:3 s ,%.!I L

S % L
B | s o
_.-_ [t ] . .
. ','__'. .
: o, .. ".-_ / _#
N o e g
i ‘:.i._\ e

e

T ) PR~ ety
T;t rqﬁ a]’l'{alf& e “M‘”ﬂ:mﬁ
MR Y| T ‘Eiu_ f{!‘_ _ﬁ I“ ! f

T




LNAV SURFACES

A5




RUNWAY 3OL LNAV SURFACE

-
--.‘

et ‘-w.




RUNWAY 30L LNAV SURFACE - FINAL APPROACH

620=MSIE 600=MSL
{;6 NS ——58U=MISL— 2

540=MSL
—520=MISL:
ol J_1—-501.1::WILSI= ABDEMSL
440=MSL e —

420=MSL

PRIMARY SURFACIE |
W (FLAT) = S8 MISL

FHEELE . 6407 VDA

- 400=MS|= ——
420CMSLE 03 = — : 440=VIS1L=

500=MSI=—

)

520=MSL

540=MSILE 560=MSLE SRS s




RUNWAY 30R LNAV SURFACE

G i
S )
AT
ot u\llh.nf':- ':l-I u-.

Vi




RUNWAY 30R LNAV SURFACE — FINAL APPROACH

1
5204MSLC 500-MSILE
AE0ANSE 480-MSL 440=NISL

420=NISLE
400=MSI= e

PRIMARY SURFACE |

i L S40" VDA

400:MSEE Z20NISE 440-NSC 2BUZMISL

4BO=MSI=L s e 520=MSL—
560-MSIE— Tl

—600=-MSI=

4 1
1
ot |

§ 5

620=MSL=

I

et




RUNWAY 12L LNAV SURFACE

RERRNE 's]qp AU

TR LT
[ |1

Tt e ) : %{%
PRIMARY SURFACE (FILAT)

-
wd ‘l‘

0"

(5 3 1 1 i b 1 5 : AR " h | 'I 5T " TR
[y 1 : I i ) ' i 1] R I A | . INRREEEREE “\‘
re 3 -y .- » = T Sl | I LECEERY 11 | . H j |

f gy 0 F .:‘.' %
520° MDA
+ £ ¥y i

-

-~ 'ﬁap f dF!ﬁﬂ* |
Vi R LT

* L : ¥ ,"'

|| iﬁg@rh‘i
SRR

1
i
R
W




RUNWAY 12L LNAV SURFACE — MISSED APPROACH

—ISIN=0STF

“ISNZOVEE

ISINZ0ELE

ISIN0TEE

ISN=0FFE

ISIN=00FE

—1SIN-060T

~ISN=080F

TISINT0Z0T

—1SW=090¢

— ISIN-0SO0T

—=ISIN=0vOT

— SINZ0E0L

—ISN=0CO0T

——ISN=0F0F

ISIN=000F

ISIN-066

“ISIN~086

1SIN=026

|_m_>_|.e®@

—ISIN-056

~“1SIN~0 V6

TSIN-0E6

~1SIN=0Z6

TISN70L6

TISIN=006

—SIN-068

~1SIN5088

——————————ISIN~098

..ms_lehw.

—ISIN5058-

“TS=0¥8

—ISIN~0€8

—ISIN=0Z8

ASIN=0E8

TISIN=008

—1SINE06Z

“ISINT08Z

SISINZO0ZLL

—TS =092

—1SIN=0SZ

SISIN=0 VL

TSN=0E2

—1SIN=0TZL

AISIN-O L

TISIN=00Z

—1SIN=069

.u_ms_lew@

._“w__EﬂAGH@

ws_lewu

I

.u_m IN~0S9-

._ws_..oa

l_ms_uomum

|_W_>_Iewm

ws_le mm




RUNWAY 12R LNAV SURFACE

-
--.‘

'&--1—*-,:"._ t._w,

'lul.,m!' i

HENNEE N "‘. i
l-w-- Jein ..n,..g,
l.@_.

n ARNEES II."\'[

l‘u




RUNWAY 12R LNAV SURFACE — MISSED APPROACH

“ISIN-0STE

SISIN=OVEE

—1SINZOE T

ISINZOCELE

ISN=OFFE

ISIN=00TE

—1SIN-060F

“ISIN=080T

SISW=0Z0T

— ISIN=090F

—ISIN=0S0T

“ISN=0VO L

—ISINT0E0L

“ISIN=0Z0T

—ASI-0 10k

—SIN=000k

—1SIN=066

ISIN-086

ISIN=026

TSIN=096

—ISIN-0S6

1SN0 16

TSIN-0E6

~ISIN~026

TS0 L6

ISIN=006

—TSIN=068

~ISI=088

—————ISIN-098

ISN=028

~1SIN=0S8

ISIN=0V8

—TSIN-0€8

~1SIN=0Z8

TSIN-0'ES

TISINZ008

—1SIN=06Z

TSIN=082

SISIN=0ZLL

—I1SIN=09Z

“ISIN=0SZ

ISIN=OVL

—1SINZ0€Z

—1SIN=0TZL

TISNTOFL

TSN=00Z

—T1SINT069

Jms_loww

._ms_nowwr

SWNR0LS

__ ._ws_lewm

ms_le mm




LNAV-VNAV SURFACES

A5




RUNWAY 30R LNAV-VNAV 3D RENDERING EXAMPLE

Missed Approach
Obstacle Clearance
Surface (OCS)

e (
,‘
' Approach Obstacle

Height Loss Clearance Surface
Surface (OCS)




L wt L

Lo i

. -

(=TT

it 1
Rem mipIanIre el ®
-

K-

]

RUNWAY 30L LNAV-VNAV — OVERVIEW



RUNWAY 30L LNAV-VNAV — FINAL APPROACH

= L CU
081 /e/ “

(=)
R
(oo

02 \
002
089
1099
0v9

TS

) O
(9]

(=)
©

(=)
(+0)
o)

(=]
<
=0z - — o ——

—————————009




UNWAY 30R LNAV-VNAV — OVERVIEW

T
vy




RUNWAY 30R LNAV-VNAV — FINAL APPROACH

i

ey i
e

08¢~

—

4010)7

02V

0y

Lol




RUNWAY 12L LNAV-VNAV — OVERVIEW

- -
LT T el

Fanenity ;‘T

Ll U




RUNWAY 12L LNAV-VNAV — MISSED APPROACH

U A
B ? ‘:J" e '.',.

L § =
i .-_I:.cx % o

'mrmn.' ok
I .zi\‘l; e --...ﬁ Iu‘”lﬂlmi
= r--'.l - li it

N'




RUNWAY 12R LNAV-VNAV — OVERVIEW

LRI ] |
I"Ill.ll'!'.?g

K.
s .




RUNWAY 12R LNAV-VNAV — MISSED APPROACH

WP

fo i Caa
li‘ "’uﬂx|‘=‘. ! ’!“'
m ,p; k‘l} f!'&fj = --..f&.'! N“m‘_m
! ‘._ e - T; l.l- I{a“ ﬁ .I ‘ ‘,
i][ l‘w J lt - L
"! A iy
- E' I;.'-_;"'." | 354

¥ -
Lo w
W oRE .
- 4
e W
I & -




RNP SURFACES

A5




RNP SURFACE STATUS UPDATE

* QA/QC OF RNP SURFACE IS COMPLETE
- COMPLETED RNP SURFACES

Q

AN AN

=
=
N
N

NWAY 30L RNP 0.15 and 0.30)

NWAY 30R (0.11 DA, 0.20 DA and 0.30 DA)
NWAY 12L (0.18 DA and 0.30 DA)

NWAY 12R (0.15 DA and 0.30 DA)




RUNWAY 30R RNP 0.3 3D RENDERING EXAMPLE

Missed Approach
Obstacle Clearance
Surface (OCS)

Height Loss
Surface

Approach Obstacle
Clearance Surface
(OCS)




RUNWAY 30L RNP 0.15 SURFACE

LR I o
— ]k

e i

S mfin.m




—————ISIN=006—— g
- 1SIN-088—— n
ISR 098 T o T
————ISN=0Y8—
————SW=0Z8——
————— S N-008—
—————ISN-08L—
————ISN-09————
————1SIN=0¥2
—————ISWS0ZL
—————1SIN~00L—
—————SNS089——
A% J_.._.Iflu__m_s_l.a@wll
————ASWS0RT T
———ISINT0Z9—
———ISN=009—— |
—————ISN=5085——— “ 1
———ISWR09S T flaale,
L swmors————

S0z Lo
F———1sw=00s——
—————ISWN08y——
e MSNZ0SYESE7 T
————ISN=0Vr——
b s 5 A g
———Isws00r—{
—————siN-08e——
Il_m_»_lo@TI
—————sW=ore—
—————TSIN~02E |
————1SN500E———
—SIN-08Z—
—1SIN~09Z—
ISN-0re—
ISWN-0Z2———
TSW-00e———
ISIN=08E \

“ISIN=08E /
\ —ISIN~002 /

“1SIN=022

RUNWAY 30L RNP 0.15 SURFACE - FINAL APPROACH




RUNWAY 30L RNP 0.3 SURFACE

S gl T

=1
ot LT nereez 3>
= . \ J . i y £ g 35
X SRR o .
I : - - 1 :
ol ~ .
¢ N
At "..--. - .
. y
e - X,
: i) ) .
" =] 4 -
b ol " ) : -
»d I 3 L
- 5 N 8 B -
S o ¥ 1
. [
m . " W
E i. ST
" 0| L My W Y T = » L & .
: :fI"- '-”4,‘ als| l-: e L - - , R
R | N el At
- - v "t = g :
T R e . ¢ 3
. -"III.'"' ey o
i.(“-‘- ﬂ f?r ‘-‘ ' 2 ,' '!‘




RUNWAY 30L RNP 0.3 SURFACE — FINAL APPROACH

ISIN=0V8

~ISIN~028

—1SIN=008

—1SIN=08%Z

TISIN=09Z

ISNO0VZ

—ISIN=0TL

—1SIN=00Z

-1SIN=089

TISIN=099

~“ISN=0V9

—1SIN=029

—1SW=009

TSIN-08S
-

~ISIN=09S

—ISIN=0YS

TSIN=0ZS

ISN~00S

~=1SIN~081

—1SIN-09V

—ISN=0VP

ISN-0ZY

TSIN=00Y

ASN-08E——

—ISINR09E—

TSIN-0VE

“TS=0ZE

—T1SIN=00€

—TISIN=08Z

ISIN=0VZ—

TSINT0CT

SIN=02E

—ISIN=0VZ

TSIN=09Z

—I1SIN=08C

—ISIN=00E—

TSN=0ZE—




RUNWAY 30R RNP 0.11 SURFACE

LR I o
— ]k

e i

:_‘Hn;j.’;:l!.'




RUNWAY 30R RNP 0.11 SURFACE — FINAL APPROACH

——1SW~006—

F——1SN-028——

——TSN-08/——

-

——ISIN-088——
——SIN=098——
——ISIN=0Y8——

—1SIN-008—

———ISIN=091——
F—asw-orz—]
F—asw~0zz—
F—asn=002——
——ISIN-089——
——1SIN5099—
—— 1SN0t

- SIN-0Z9——
—1SIN=009
——1SIN-085——
H—TSIN=09S
—sw-0rs—H
F—asm~02s——
——ISIN-005—
———SIN=08Y——

——— 1SN0V r—]

[——sw~00y—
——TISW=08E——
——ISINZ09E——
——— S INS0VE—]

——ISIN=00E—
——ISIN-082—
——ISN=09Z——
——ISIN-0YZ—
——ISIN=022—

——asw-09y——|

——ISIN=0Zy

——ISNZ0ZE——

ms_loo
ms_low_‘

SISINZ09F
SINZ08F

s_loom




RUNWAY 30R RNP 0.2 SURFACE

" - L

Haivg
-
—— ]

e i




RUNWAY 30R RNP 0.2 SURFACE - FINAL APPROACH

—1SIN-088

“ISIN=098

-1SIN=0V8

ISIN-0Z8

1SIN—=008

ISIN=08Z

—1SIN=09Z

ASIN=0VL

TSN-0Z2

ISIN=00Z

TISIN=089

TISIN=099

FISN=09

<ISIN=029;

ASIN=009—

ISIN-08S

ISIN=09S

TSN-0YS—

|
1 T L

ISIN-0ZS

“ISIN=00S

ISIN-08Y—

ISIN-09¥~

ISIN-0VY

ISIN=02Y

ISIN=00—

—ISIN-08€E"

u__m_s_l.a_@.ﬁw

TSN=0VE:

ISIN-02E—

1SINZ00€E—

TSIN-082

FISINT09Z

—ISIN=022

=1SIN=007

TSN=00Z

T~
\--.__.\

—ISIN=02T

TTSIN=0VC

—I1SIN=09C




RUNWAY 30R RNP 0.3 SURFACE




RUNWAY 30R RNP 0.3 SURFACE - FINAL APPROACH
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RUNWAY 12L RNP 0.18 SURFACE
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RUNWAY 12L RNP 0.18 SURFACE — MISSED APPROACH
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RUNWAY 12L RNP 0.3 SURFACE
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RUNWAY 12L RNP 0.3 SURFACE — MISSED APPROACH
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RUNWAY 12R RNP 0.15 SURFACE
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RUNWAY 12R RNP 0.3 SURFACE
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RUNWAY 12R RNP 0.3 SURFACE — MISSED APPROACH
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CIRCLING APPROACH
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TERPS NON-PRECISION APPROACH CIRCLING MINIMUMS

Aircraft Approach
Category

CATA

CATB

CATC

CATD

~"Runway 12L - 30R

Runway 12R - 30L

Legend
CAT A Circling
CAT B Circling
CAT C Circling

CAT D Circling

Circling Approach Radius (CAR)
in Nautical Miles
1.282
1.807
2.838
3.705

2018 TERPS/CAT/A. 2018 TERPS CAT B
(340 ft. AGL) (400 ft. AGL)

AL L) 2007 Procedure 2007 Procedure
(340 ft. AGL) (380 ft. AGL)

i

2018 TERPS CAT C
(400 ft. AGL)

2007 Procedure
(380 ft. AGL)

{V’E The 2018 CAT B, C and D circling minimums have increased 20 feet as compared to the 2007 circling minimums.

2018 TERPS CAT D
(400 ft. AGL)

2007 Procedure
(380 ft. AGL)

<

o

N

62




DEPARTURE SURFACE CLIMB GRADIENT ANALYSIS
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TERPS DEPARTURE SURFACE STATUS UPDATE

- REVIEW OF DEPARTURE SURFACE CLIMB GRADIENTS OVER
DOWNTOWN CORE AND DIRIDON STATION
- OBSTACLE DEPARTURE PROCEDURE (ODP) — 261" FT./NM
- SUNOL NINE DEPARTURE (RNAV) — 290 FT./NM CG TO 4,000 FT.
- BMRNG FOUR DEPARTURE (RNAV) —-470 FT./NM CG TO 5,600 FT.
- TECKY THREE DEPARTURE (RNAV) — 500 FT./NM CG TO 570 FT.
- ALMDN FOUR DEPARTURE (RNAV) — 500 FT./NM CG TO 2,500 FT




TERPS DEPARTURE SURFACE — RUNWAY 12L/12R - 261 FT./NM CG
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TERPS DEPARTURE SURFACE — RUNWAY 12L/12R - 290 FT./NM CG
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TERPS DEPARTURE SURFACE — RUNWAY 12L/12R - 470 FT./NM CG
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TERPS DEPARTURE SURFACE — RUNWAY 12L/12R — 500 FT./NM CG
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17173

AIRPORT DIAGRAM

NORMAN Y MINETA SAN JOSE INTL (SJO)

PCN 91 R/B/W/T

$-220, D-250, 25-175, 2D-605
RWY 12R-30L

PCN 67 R/C/W/T

$-220, D-250, 25-175, 2D-605,

37°21'N | 1 1 1 1

2D/2D2-875

HANGARS

AL-693 (FAA) SAN JOSE, CALIFORNIA
D-ATIS
126.95 | |
SAN JOSE TOWER *
124.0 257.6
GND CON | |
1217 A
CLNC DEL e
118.0 | A |
CPDLC E:LBEV NORTH AR s
CARGO
) Ly \ 4 1
KO > > ’ JANUARY 2015
ELEV ] ANNUAL RATE OF CHANGE ]
38 v 0.1°W
TERMINAL A |
+——L-37°22'N | | | | 1
TRANSIENT AR ]
PARKING ‘ FREIGHT
. 4 FRE
™WRe & STATION
N
HANGAR
TRANSIENT “
(3
RWY 12L-30R PARKING

T-SHELTERS
GA WEST

1 | 1 1 1

T

A 250

CAUTION: BE ALERT TO RUNWAY CROSSING CLEARANCES.
READBACK OF ALL RUNWAY HOLDING INSTRUCTIONS IS REQUIRED.

T
FIELD

ELEV
62 ]

121°56'N

+

121°55'N

+

AIRPORT DIAGRAM

17173

SAN JOSE, CALIFORNIA
NORMAN Y MINETA SAN JOSE INTL (SJC)

SW-2, 01 FEB 2018 to 01 MAR 2018
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(BMRNG4.BMRNG) 17341

BMRNG FOUR DEPARTURE (RNAV)

NORMAN Y MINETA SAN JOSE INTL (SJC)
AL-693 (FAA) SAN JOSE, CALIFORNIA

TOP ALTITUDE:
15000

HRNER

NOTE: Chart not to scale.

D-ATIS
126.95
CLNC DEL
118.0
CPDLC
GND CON
1217
SAN JOSE TOWER *
124.0 257.6
NORCAL DEP CON
121.3 270.35

QI'IPRE

<> MOGEE

TAKEOFF MINIMUMS
Rwy 12L: Standard with a minimum

climb of 470" per NM to 5600.
Rwy 12R: Standard with a minimum

climb of 470" per NM to 5600.
NOTE: RNAV 1.
NOTE: DME/DME/IRU or GPS required.
NOTE: RADAR required.

v DEPARTURE ROUTE DESCRIPTION
TAKEOFF RUNWAYS 12L/R: Climb heading 126°
or as assigned by ATC, expect RADAR vectors to
cross GRRIF at or above 13000, then on track 343°
to BMRNG, thence . . . .

... .on (transition). Maintain 15000. Expect filed
altitude 10 minutes after departure.

HRNER TRANSITION (BMRNG4.HRNER)
MOGEE TRANSITION (BMRNG4.MOGEE)
ORRCA TRANSITION (BMRNG4.ORRCA)
SYRAH TRANSITION (BMRNG4.SYRAH)
TIPRE TRANSITION (BMRNGA4.TIPRE)

BMRNG FOUR DEPARTURE (RNAV)

(BMRNG4.BMRNG) 2110116

SAN JOSE, CALIFORNIA
NORMAN Y MINETA SAN JOSE INTL (SJC)

SW-2, 01 FEB 2018 to 01 MAR 2018



sunriz (AMDILEANDAL)

(AVNY) FINLYVdIA FFIHL ANDAL

(DrS) 1INIISOr NS VIINIW A NYWION

VINYOAITYD ‘SO NVS

8102 HYIN 10 Ol 8102 934 10 ‘T-MS

D-ATIS

126.95 MLPTS
CLNC DEL 900 230K
118.0
CPDLC STCIR
SN CON 900 230K
SAN JOSE TOWER*
124.0 257.6
NORCAL DEP CON SPTNS
121.3 270.35 D 5000
[}
AN
570 2
NOTE: RNAV 1 N4
NEVSE 7, O«
NOTE: RADAR required for non-GPS equipped aircraft. /Ql\fc K TECKY
NOTE: DME/DME/IRU or GPS required. < \\&\ 13000
NOTE: Rwys 12L/R: LOSHN transition NA.
v DEPARTURE ROUTE DESCRIPTION

TAKEOFF RUNWAYS 12L, 12R: Climb heading 126° to 570, then direct
NEVSE, then on track 115° to cross TECKY at or above 13000, thence. . . .

TOP ALTITUDE:
FL190

TAKEOFF MINIMUMS

Rwys 12L/R: Standard with a minimum climb of
500" per NM to 570.

Rwys 30L/R: Standard with a minimum climb of
500" per NM to 700.

£
7
// 900

A?/\
2% N\ 4 JFREE

o

4
TAKEOFF RUNWAY 30L: Climb heading 306° to 570, then direct o cross N
STCLR at or above 900 at or below 230K, then right turn direct fo cross SPTNS VIREE
at 5000, then on track 125° to cross TECKY at or above 13000, thence. . . .
TAKEOFF RUNWAY 30R: Climb heading 306° to 570, then direct to cross P
. . P &)
MLPTS at or above 900 at or below 230K, then right turn direct to cross SPTNS ) (/6’ //;37)0
at 5000, then on track 125° to cross TECKY at or above 13000, thence. . . . @%’oo R
... .on (transition), maintain FL190. Expect filed altitude 10 minutes
after departure.
LOSHN
EBAYE TRANSITION (TECKY3.EBAYE) <>
LOSHN TRANSITION (TECKY3.LOSHN) EBAYE <>
NOTE: Chart not to scale.

VINYOAIMYD ‘ISOr NVS

SW-2, 01 FEB 2018 to 01 MAR 2018

(vv4) £69-1v

(AVNY) FINLYVHIA F4HL AMOAL

ezt (AMDAL EANDIL)

(DY) 1UNIISOr NVS VIINIW A NYWION



8102 HVYIN L0 O} 8102 934 10 ‘2¢-MS

(SUNOL?.SUNOCL) 17541 NORMAN Y MINETA SAN JOSE INTL (SJC)

SUNOL NINE DEPARTURE AL-693 (FAA) SAN JOSE, CALIFORNIA
D-ATIS SACRAMENTO O TOP ALTITUDE:
e 115.2 SAC 15 _, ASSIGNED BY ATC
118.0 Chan 99 ’

CPDIC N38°26.62-W121°33.10') NDEN
GND CON 123, H3 1148 UN 7
121.7 Chan 95
SAN JOSE TOWER * o s N38°04.47 W121°00.23'
1240 257.6 SR T
S ¢
NORCAL DEP CON SO
121.3 270.35 =
¥
OAKLAND N
16.8 OAK == ALTAM e
Chan 115 N37°48.73' ‘; 5 0rg\ \
W121°44.83 \tib
R-oeo/

SUNOL—=—

' N37°36.33 /é
o WIZUBeT NOTE: DME required for Rwys 30L/R d

5000 s reqU|re or W)’S epan‘ures‘
S NOTE: RADAR required.

p> , .
NOTE: SUNOL DEPARTURE restricted to prop aircraft only.

SAN JOSE

1141 SIC s =+

_ Chan8s TAKEOFF MINIMUMS

Rwys 12L/R: Standard with a minimum climb
of 290" per NM to 4000.

Rwys 30L/R: Standard with @ minimum climb

NOTE: Chart not fo scale. of 480 per NM to 4000.

v DEPARTURE ROUTE DESCRIPTION

TAKEOFF RUNWAYS 12L/R: Climb heading 126° to intercept and proceed on OAK R-129 to
4000, then turn left heading 303° for RADAR vectors to intercept and proceed on SJC R-009 to
SUNOL. . ..

TAKEOFF RUNWAYS 30L/R: Climb heading 306°. At SJC 1.8 DME northwest of SJIC
VOR/DME, turn right heading 043° to intercept and proceed on SJC R-009 to SUNOL . . .

. .cross SUNOL at 5000, then on (transition) or (assigned route).

LINDEN TRANSITION (SUNOL9.LIN): From over SUNOL INT on LIN R-217 to LIN VOR/DME.

SACRAMENTO TRANSITION (SUNOL?.SAC): From over SUNOL INT on SAC R-177 to
SAC VORTAC.

SUNOL NINE DEPARTURE o
SUNGLS.SUNOL) 200n17 NORMAN Y MINETA SAN JOSE INTL (SJC)

SW-2, 01 FEB 2018 to 01 MAR 2018
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(ALMDN4.ALMDN) 18032
ALMDN FOUR DEPARTURE (RNAV)

NORMAN Y MINETA SAN JOSE INTL (SJC)
AL-693 (FAA) SAN JOSE, CALIFORNIA

TOP ALTITUDE:
15000

(} HRNER

NOTE: Chart not fo scale.

D-ATIS
126.95
CLNC DEL
118.0
CPDLC
GND CON
1217
SAN JOSE TOWER *
124.0 257.6
NORCAL DEP CON
121.3 270.35

/ TIPRE
Q
QQ \o

ORRCA <~

MOGEE

<>

D
QQ o
N
N
N 0‘5%,5\
~ - SYRAH
le¥d
SN=
QRO& i/ KAESS Ry
&N
TAKEOFF MINIMUMS

Rwys 12L/R: Standard with a minimum climb
of 500 per NM to 2500.
Rwys 30L/R: NA ATC.

ROANA NOTE: DME/DME/IRU or GPS required.
NOTE: RNAV-1.
% =3 NOTE: RADAR required for non-GPS equipped aircraft.
e Raniiog}
N v DEPARTURE ROUTE DESCRIPTION

TAKEOFF RUNWAYS 12L/R: Climb heading 126°

to 570, then direct to NEVSE, then on track 039° to
‘ KIELY, then on track 348° to cross ALMDN at or below
3‘? = 12000. Thence. . . .

... .on (transition). Maintain 15000 or lower filed
altitude, expect higher altitude 10 minutes after departure.
HRNER TRANSITION (ALMDN4.HRNER)

MOGEE TRANSITION (ALMDN4.MOGEE)

ORRCA TRANSITION (ALMDN4.ORRCA)

SYRAH TRANSITION (ALMDN4.SYRAH)

TIPRE TRANSITION (ALMDNA4.TIPRE)

ALMDN FOUR DEPARTURE (RNAV)

SAN JOSE, CALIFORNIA
NORMAN Y MINETA SAN JOSE INTL (SJC)

(ALMDN4.ALMDN) o1Fes18

SW-2, 01 FEB 2018 to 01 MAR 2018
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LOUPE4.BMRNG) 17341
( ) NORMAN Y MINETA SAN JOSE INTL (SJC)
LOUPE FOUR DEPARTURE AL-693 (FAA) SAN JOSE, CALIFORNIA

D-ATIS TOP ALTITUDE:

126.95
CLNC DEL 5000

118.0 ORRCA
CPDLC Q
GND CON DEDHD

GRTFL
121.7
SAN JOSE TOWER * (>

<> MOGEE
124.0 257.6 Q
NORCAL DEP CON HRNER

121.3 270.35
TIPRE <}

SYRAH

BMRNG ¢

N37°37.02
WI121°57.95" o

t

SAN JOSE
1141 8IC (5=
Chan 88
([N37°22.48'-W121°56.68'

12000

(Lost Comm)

TAKEOFF MINIMUMS
Rwys 12L/R: NA-ATC.
Rwys 30L/R: Standard with a minimum climb

of 470" per NM to 5000. NOTE: RADAR and DME required.
NOTE: Chart not to scale.

v DEPARTURE ROUTE DESCRIPTION

TAKEOFF RUNWAYS 30L/R: Climb heading 306°, at SJC VOR/DME 1.8 DME northwest
turn right heading 123°. Expect vectors to SJC VOR/DME, then via SJC R-340 to
BMRNG INT. Maintain 5000. Expect filed altitude 10 minutes after departure.

LOST COMMUNICATIONS

RUNWAYS 30L/R: If not in contact with departure control after reaching 5000 turn right
direct SJC VOR/DME thence via SJIC VOR/DME R-340 to BMRNG INT, thence via
assigned route. Cross SJC VOR/DME at or above 12000, then climb to filed altitude.

LOUPE FOUR DEPARTURE SANIOSE CALRORNA
(LOUPE4.BMRNG) 21u11s NORMAN Y MINETA SAN JOSE INTL (SJC)

SW-2, 01 FEB 2018 to 01 MAR 2018
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(SJC2.MOONY) 17341
NORMAN Y MINETA SAN JOSE INTL (SJC)

SAN JOSE TWO DEPARTURE  ai-693 an) SAN JOSE, CALIFORNIA
SAKLAND TOP ALTITUDE: ]ngg
116.8 OAK == __ 5000 CLNC DEL
Chan 115 118.0
CPDLC
GND CON
121.7
SAN JOSE TOWER *
124.0 257.6
.

/(\ % NORCAL DEP CON
AN //30 121.3 270.35
Oo‘o \

A O TAKEOFF MINIMUMS

Rwys 12L/R: NA-operational.
<D/ Rwys 30L/R: Standard with a minimum climb
2 of 460’ per NM to 4000.

SAN JOSE

114.1 SIC ===
Chan 88 MOONY
N37°22.48'-W121°56.68') N37°08.31'
~ 3¥ PANOCHE
112.6 PXN =35
Chan 73
SALINAS
117.3 SNS =:
Chan 120
AVENAL
117.1 AVE 55—
Chan 118
NOTE: DME and RADAR required. N35°38.82'-W119°58.72'
NOTE: Chart not to scale. L3-7, H-4
v DEPARTURE ROUTE DESCRIPTION

TAKEOFF RUNWAYS 12L/R: NA.

TAKEOFF RUNWAYS 30L/R: Climb heading 306° to SJC 1.8 DME NW of SJC VOR/DME,
then turn right heading 113° to infercept and proceed on OAK R-121 o MOONY INT,
thence. . . .

... .on [transition) or (assigned route). Maintain 5000, expect clearance to filed dltitude ten
minutes affer departure.

AVENAL TRANSITION (SJC2.AVE): From over MOONY INT on OAK R-121 and AVE R-304
to AVE VOR/DME.
PANOCHE TRANSITION (SJC2.PXN): From over MOONY INT on PXN R-288 to PXN VORTAC.

SAN JOSE TWO DEPARTURE SAN JOSE, CALIFORNIA
(SJC2.MOONY) 211115 NORMAN Y MINETA SAN JOSE INTL (SJC)

SW-2, 01 FEB 2018 to 01 MAR 2018
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SAN JOSE, CALIFORNIA AL-693 (FAA) 17173
2R 2L
i 90106 [A%2CES Ry 16g 8587 8833 RNAV (GPS) Y RWY 12R
W12A AptElev 62 62 NORMAN Y MINETA SAN JOSE INTL (SJC)
For uncompensated Baro-VNAV systems, LNAV/VNAV NA below MALSR -
-1°C (31°F) or above 54°C (130°F). DME/DME RNP-0.3 NA. For | Rwy 12R AMgg%Eg APPEI(\),’:EH dc'"“b o
inoperative MALSR, increase LNAV/VNAV all Cats visibility to 1 mile o 1240 IETERO d?\n Idon frac
and LNAV Cats C/D visibility to 1% mile. @ fo and hald.
D-ATIS | NORCALAPP CON | SAN JOSE TOWER * GNDCON | CINC DEL cpoLc | UNICOM
126.95 | 120.1 290.25 | 124.0 (CTAF @ 257.6 | 121.7 118.0 122.95
12
R, RADAR REQUIRED

(IF)
ARTAQ 1800

_126°(2)

(FAF)
SUNNE

g
Co

2527

220A
RW12R
253

/\263
A 208

152

A,
222 )
320A ° 373,

A288
Aoss
A396

433
A
i 5 NM
5%
13 "351, 0"}
Y W,
ELEV 62 B[ TDZE 12R 46 4 GILRO
126° o TDZE 121 44 [0 A3
RW12R VGSI and RNAV glidepath not coincident 4600 | HIVAK GIRO
N (VGSI Angle 3.00/TCH 75). ir
ARTAQ SUNNE ‘ ¢ 1240 | A
[
1 8‘00 *LNAV only
*1.3NMto
1800 —126°=>—x RWI12R
\
1800 ‘ RWI12R 4
GP 3.00° )
TCH 58 A
2 NM 4.1 NM 1.3NM
CATEGORY A [ B [ c [ D
LPV DA 246-5 200 (200-1%)
LNAV/ 371-% B .
VNAV PA | 395 1400-5%) 371-1 325 400-1)
LNAV MDA 520-V4 474 (500-15) 520-1 474(500-1)
REIL Rwy 12L 520-1% 5202
HIRL Rwys 12L-30R and 12R-30L () SIDESTEP 12L 520-1 476(500-1) 476 (500-1'2) | 476 (500-2)

SAN JOSE, CALIFORNIA

Amdt 3A 21JULT6 37°22'N-121°56'W

NORMAN Y MINETA SAN JOSE INTL (SJC)

RNAV (GPS) Y RWY 12R

SW-2, 01 FEB 2018 to 01 MAR 2018
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SAN JOSE, CALIFORNIA AL-693 (FAA)
LOC/DME I-SLV 12R 12 17173
1109 (AP CRS| Ryt 8507 8833 ILS or LOC RWY 12R
Chan 46 Apt Elev 62 62 NORMAN Y MINETA SAN JOSE INTL (SJC)
. MALSR
X DME required. Rwy 12R |  MISSED APPROACH: Climb to 500 then climb to 4000
For inoperative MALSR, increase S-LOC 12R = on SJC VOR/DME R-121 to GILRO/SJC 26.7 DME
Cat C/D visibility to 1 mile. é T and hold.
D-ATIS NORCALAPP CON|  SAN JOSE TOWER* GND CON CINC DEL CPDIC UNICOM
126.95 120.1 290.25 | 124.0 (CTAF) 0 257.6 121.7 118.0 122.95
) Do
@32y, RADAR REQUIRED N e

WOODSIDE

113.9 OSI 2

Chan 86

114.1 SIC ¢

SAN JOSE

Chan 88
MISSED
APCH
FIX
GILIRO
SIC
%,
N
SR
&
N
ELEV 62 B)| IDZE12R 46
TDZE 12L 44
126° 5.4 NM
A 13%’\[\ " from FAF
VGSI and ILS glidepath not coincident 500 | 4000 | GIRO | o=
(VGSI Angle 3.00/TCH 75).
ARTAQ INT SUNNE INT ‘ A
1SV [9) I-SLV SJCR-121
\ 1aho *LOC only
| JUJGE
18001—126°>—>% Sty LSLV
[1.6)
} 1800 } | g
GS 3.00°
TCH 58 | | *520 |
| 2 NM | 4NM f—1.4NnM—]
CATEGORY A [ B [ c [ D
S-ILS 12R 251-Y5 205 (200-%)
S-1OC 12R 420-Y5 374 (400-%5) 420-5% 374 (400-%)
SIDESTEP 600-1% 600-2 REIL Rwy 12L
RWY 12L 600-1 556 (600-1) 556(600-1%) | 556 (600-2) | HIRLRwys 12L-30R and 12R-30L 0

SAN JOSE, CALIFORNIA
Amdt 8A 21JULT6

37°22'N-121°56'W

NORMAN Y MINETA SAN JOSE INTL (SJC)

ILS or LOC RWY 12R

SW-2, 01 FEB 2018 to 01 MAR 2018
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SAN JOSE, CALIFORNIA AL-693 (FAA) 17173

ApP CRs| Rwyidg 7614 RNAV (RNP) Z RWY 30L

0
306° | ot Elev 62 NORMAN Y MINETA SAN JOSE INTL (SJC)
WV For uncompensated Baro-VNAV systems, procedure NA below -1°C (31°F) MALSR .

or above 54°C (130°F). GPS required. For inoperative MALSR, increase = g/\3I(S)SOED APPT(%GCL—" C}L";_&g
RNP 0.15 all Cats visibility to RVR 6000 and increase RNP 0.30 all Cats & S hotd frack 306° to
visibility to 1% mile. and hoid.

D-ATIS NORCAL APP CON SAN JOSE TOWER * GND CON CLNC DEL CPDLC UNICOM

126.95 120.1 290.25 | 124.0 (CTAF) @ 257.6 121.7 118.0 122.95

S @ ﬁ
ANMK o3
% &ARTAQ

Go T
my \

/., 152
2517%152 0 A263

220§ A
RWS% 484 p288

>
Q.
/V WOXAR
433\

542

2800 g
~ “)
00 1" (2 7)

051°(2.5)
1385

'@
5 : (IF)
KLIDE

4000 230K
(RNP 0.70)

2300 | ARTAQ |VGSI and RNAV glidepath not coincident WOXAR
: (VGSI Angle 3.00/TCH 70).

tr 306°
See planview for multiple IF locations.
RW30L o /\@
09 N 306
A / GP 3.00°
N TCH 54
% o0 47 NM
s @ \ CATEGORY A [ B [ c [ D
RW30L 147+ RNPO.15 DA 421/40 364 (400-3;)
RNP 0.30 DA 544/60 487 (500-1%)
REIL Rwy 121
HIRL Rwys 121-30R and 12R-30L @ AUTHORIZATION REQUIRED
SAN JOSE, CALIFORNIA NORMAN Y MINETA SAN JOSE INTL (SJC)

A 24 21016 sravizesow RNAV (RNP) Z RWY 30L

SW-2, 01 FEB 2018 to 01 MAR 2018
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SAN JOSE, CALIFORNIA AL-693 (FAA) 17173

APP CRs |Ruyldg 8833 RNAV (RNP) Z RWY 12L

0
126° | jot Elev 62 NORMAN Y MINETA SAN JOSE INTL (SJC)
v For uncompensated Baro-VNAV systems, procedure NA MISSED APPROACH: Climb to 4600 on track 126°
below 0°C (32°F) or above 54°C (130°F). GPS required. to COKOR and on track 124° to GILRO and hold.
D-ATIS NORCAL APP CON SAN JOSE TOWER* GND CON CLNC DEL CPDLC UNICOM
126.95 120.1 290.25 | 124.0 (CTAF) @ 257.6 121.7 118.0 122.95

(IAF) 1800
ARTAQ 123°(2)
(IF) 1100
(IAF) OMSEE _126° (2.2)
WADVA (FAF)
4500 HINIR
(RF REQD) 4

A A
RW12L 2/5\3 A"’n284

22 A
3
HITIR A3 T

: 7,4 COKOR
4000 542 0
(RF REQD)

ELEV ¢2 |@[DzE 44 NM S

126° to s 'y\ .
\/RW‘ A NN S 1435 *,
S N 2628
£, < GILRO ™ 853 "o

HINR  VGSland RNAV glidepath | 4600 [cokoRr GILRO
\ not coincident tr
1100 (VGSI Angle 3.00/TCH 70). Q 124°| A

1240 RWI2L,
JH5 See planview for mu|hp|em""m

GP 3.00°
3.2NM

CATEGORY A [ B [ c [ D
RNP0.18 DA 385-115 341 (400-1%)

RNP 0.30 DA A51-134 407 (400-1%)

FIRL R 151308 and 128.30L 0 AUTHORIZATION REQUIRED

SAN JOSE, CALIFORNIA NORMAN Y MINETA SAN JOSE INTL (SJC)

pmi 24 201 sravizesow RNAV (RNP) Z RWY 121

MISSED APCH FIX s - <
K b

SW-2, 01 FEB 2018 to 01 MAR 2018



8102 HVYIN L0 O} 8102 934 10 ‘2¢-MS

SAN JOSE, CALIFORNIA AL-693 (FAA) 17173

APP CRS %’%E'dg 85% RNAYV (RNP) Z RWY 12R

126° | Aot Elev 62 NORMAN Y MINETA SAN JOSE INTL (SJC)

v For uncompensated Baro-VNAYV systems, procedure NA MAIER MIS?ED APPROACH: Climb to 4699 on frack
below 0°C (32°F) or above 54°C {130°F). GPS required. @ 5 | 1210 HOSBO andon track 124° o GIRO
i and hold.
D-ATIS NORCAL APP CON SAN JOSE TOWER* GND CON CLNC DEL CPDLC UNICOM
126.95 120.1 290.25 | 124.0 (CTAF) @ 257.6 121.7 118.0 122.95

2
000
3049
0 1800
ARTAQ 12¢°(2)
R 1100 2
(IAF) PUAKO SUNNE _126°(2.2) 2
WADVA s
4500 (IF) 2‘5'(\ F(&;)G
(RF REQD) RERAE 180 o 126°
0L sfs 1100 39)
s (24 95 A263
A G /\208
220 A288
RWI2R" A —,"284
2BIA N N3%
222 AN A
A 373,
| 30 5,
HITIR A433 7 e
4000 5427,
(RF REQD) -
ELEV 462 |@[TDzE 46 o4 % <
MISSED 5 NM 2 :," >
126° to APCH /\
_RWI2R X 5 Ny, S 1435™,
N\ o pems
‘ GilRo £ | AR o "\
2 FOXAG  VGSl and RNAV glidepath | 4600 |HOSBO GIIRO

not coincident ' tr o
(VGSI Angle 3.00/TCH 75). ¢ 124°| A&

11004'\ tr 126°

]
2se RWI12R
o X/
?zjgg See planview for multiple m“mmm“‘
<« 3.2NM
CATEGORY A [ B [ c [ D
© ™ [rvp0.15 DA 380-% 334 (400-5)
1472\ [RNP0.30 DA 486-1 440 (500-1)
REIL Rwy 12L
HIRL Rwys 12L-30R and 12R-30L0 AUTHORIZATION REQUIRED
SAN JOSE, CALIFORNIA NORMAN Y MINETA SAN JOSE INTL (SJC)

pm3h 210116 sravizessw RNAV (RNP) Z RWY 12R

SW-2, 01 FEB 2018 to 01 MAR 2018
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17173

ILS RWY 30L (SA CATI & ID)

SAN JOSE, CALIFORNIA AL-693 (FAA)
LOC/DME I-SIC Rwy Idg 7614
110.9 | 0PC oze 57
Chan 46 AptElev 62

NORMAN Y MINETA SAN JOSE INTL (SJC)

W DME required. SA CAT I: Requires specific OPSPEC, MSPEC, or LOA approval and
use of HUD to DH. SA CAT II: Reduced lighting: requires specific OPSPEC, MSPEC,

MALSR | MISSED APPROACH: Climb to 1900

-SIC

JENES

£ |on SIC VOR/DME R-303 fo
or LOA approval and use of Autoland or HUD to touchdown. o 7 [N
SA CAT 1'/Il: NA when fower closed., @ ' [SUNNEINT/SIC 5 DME ond hold.
D-ATIS NORCALAPP CON|  SAN JOSE TOWER* GNDCON |  CINC DEL coic | UNICOM
126.95 120.1 290.25 | 124.0 (CTAF) @ 257.6 121.7 118.0 122.95
N ALTERNATE
R-303%3,/ SUNNE INT AN \43 MISSED
G ) %, APCH FIX
> LOCALIZER OAKLAND :\h,e
113908 r06! - % ISIC oo OAK ZT7 5 0,
@4 Chan 46

: (|AF)Q <
(CrBIK) =t OIRO
1900 VGSI and ILS glidepath not coincident KLDE
SUNNE |(VGSI Angle 3.00/TCH 70). ZULUP
INT b HNAK) EEES ki FSiC
SJC R-303 1-SJC ‘
| = ge—4000
2700 3067
\, 3200 3600 |
| | | GS 3.00°
I | | | | TCH 54
=00 8.1 NM —2nmM—] T8NM [—33N\M—]
CATEGORY A [ B [ c [ D
S-ILS 30L SACATI RA 147/14 150 DA 207
S-ILS 30L SACATII RA 97/12 100 DA 157
— SA CATEGORY | & Il ILS - SPECIAL AIRCREW
HIRL Rwys 121-30R and 12R-30L@ AND AIRCRAFT CERTIFICATION REQUIRED

SAN JOSE, CALIFORNIA

Amdt 25A 15SEP16 37927 N-121°56'W

NORMAN Y MINETA SAN JOSE INTL (SJC)

ILS RWY 30L (SA CATI & II)

SW-2, 01 FEB 2018 to 01 MAR 2018
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SAN JOSE, CALIFORNIA

AL-693 (FAA) 17173

Rwy Id 7597
s [Sr e 1597 RNAV (RNP) Z RWY 30R
306° | aoiEley 62 NORMAN Y MINETA SAN JOSE INTL (SJC)
v MISSED APPROACH: Climb to 600
For uncompensated Baro-VNAV systems, procedure NA : .
below -1°C (31°F) or above 54°C (130°F). GPS required. r:g }:Lligb to 2300 direct ARTAQ
D-ATIS NORCAL APP CON SAN JOSE TOWER * GND CON CLNC DEL CPDIC UNICOM
126.95 120.1 290.25 | 124.0 (CTAF) @ 257.6 121.7 118.0 122.95

\W30R
c)P*“ 2‘5/\/

o2

4NM &
00,0

ELEV 62

| @ [DzE

55

REIL Rwy 12L
HIRL Rwys 12L-30R

X CAUARTAQ

>,

251

K, 152 7263

220/
v 288
A

A, 208
A RW30R

284

600 2300 | ARTAQ |VGSI and RNAV glidepath not coincident  TUZGY

1

: (VGSI Angle 3.00/TCH 69).

See planview for multiple IF locations. / \'l 600

RW30R 206’

Ay
GP 3.00°
TCH 55
4.7 NM
CATEGORY A [ B [ c [ D
RNP 0.11 DA 404-1Vg 349 (400-1%)
oo a7sn  |RNPO20DA 475-1% 420 (500-1%)
RNP 0.30 DA 541-1% 486 (500-1%)

and 12R-30L @

AUTHORIZATION REQUIRED

SAN JOSE, CALIFORNIA

Amdt 1A 21JUL16

NORMAN Y MINETA SAN JOSE INTL (SJC)

sezzn1216w - RNAY (RNP) Z RWY 30R

SW-2, 01 FEB 2018 to 01 MAR 2018
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Amdt7 17173

FAIRGROUNDS VISUAL RWYS 30L/R

AL-693 (FAA)

NORMAN Y MINETA SAN JOSE INTL (SJC)
SAN JOSE, CALIFORNIA

MOFFETT
FEDERAL AIRFIELD \

Vertical Guidance Navaid
and Angle:
LOC I-SJC GS (3.00°)

D-ATIS
126.95
NORCAL APP CON
120.1 290.25

SAN JOSE TOWER*
124.0 (CTAF) 257.6
GND CON
121.7
CLNC DEL
118.0
CPDLC
UNICOM
122.95

REID-HILLVIEW
OF
SANTA CLARA
COUNTY

\/
SANTA CLARA
COUNTY FAIRGROUNDS

Y, /-SHOPPING
v o5 MALL
3231 GATOS e 3ed @ ot
: % A e
¥ %, Ry
O \X
< ” 2628 (‘\@“‘
YADUT
RADAR REQUIRED LEXINGTON LINES
RESERVOIR A
Weather Minimums: 2500 foot ceiling 2
and 5 miles visibility. MOUNT
UMUNHUM
[INM]2 I3 T4 [5 J6 7 I8 9 o 1 N2 N3 14 15 16 17 [i8

SW-2, 01 FEB 2018 to 01 MAR 2018

FAIRGROUNDS VISUAL APPROACH RUNWAYS 30L/R

When cleared for Fairgrounds Visual Approach, aircraft should turn final no closer than
I-SJC 6.1 DME for noise abatement.

NOTE: Closely spaced parallel visual approaches may be in progress to Runways 30L/R.
In the event of a go-around on Runway 30L, proceed straight-ahead heading 300°, or on
Runway 30R, turn right heading 120°, climb and maintain 4000, or as directed by ATC.

FAIRGROUNDS VISUAL RWYS 30L/R

Amdt7 21JUL16 37°22'N-121°56'W

SAN JOSE, CALIFORNIA

NORMAN Y MINETA SAN JOSE INTL (SJC)
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SAN JOSE, CALIFORNIA AL-693 (FAA) 17173
LOC/DME I-SIC 30L -~ 30R
1109 |APCES Ruyidg 7614 7597 ILS or LOC RWY 30L
Chan 46 AptElev 62 62 NORMAN Y MINETA SAN JOSE INTL (SJC)
v ) MALSR | MISSED APPROACH: Climb to 1900 on SIC
DME required. Rwy 30 3
A 4 RVR 1800 authorized with use of FD or APor HUD fo DA. | g =~ | YOR/DMER-303 to SUNNE INT/SIC 5 DME
S 7 and hold.
D-ATIS NORCAL APP CON|  SAN JOSE TOWER * GNDCON |  CINC DEL cplc | UNICOM
126.95 120.1 290.25 | 124.0 (CTAF) @ 257.6 121.7 118.0 122,95
N ALTERNATE
R-303%5, SUNNE INT \, MISSED
SIC % APCH FIX

284
284 N\288

TDZE 30L 57
TDZE 30R 55

306° 8.1 NM
from FAF

T
147/

REIL Rwy 12L
HIRL Rwys 12L-30R and 12R-30L@

1900 VGSI and ILS glidepath not coincident ZULUP KLIDE
SUNNE | (VGSI Angle 3.00/TCH 70). 1-SIC [16.7)
INT e HIVAK JlE NJECS - ‘-
SIC R-303 FORUL SIC e |
*10C only Isic[42) \ | _agee—14000
o n | 2100/(/4-@% S |
1-SIC [3
N ‘ \ $<__ 3200 \
“,| - | 2700 | | Gs 3.00°
_m¥TT000 | | TCH S
T6NM[ 1.2 |=——53NM——=]—2NM—] 1.8NM_|~—3.3NM—]
CATEGORY A [ B [ c [ D
S-ILS 30L# 257/24 200 (200-%)
S-LOC 30L 640/24 583 (600-%) 640-1Y4 583 (600-14)
-11 R
SIDESTEP 30R 640-1 585(600-1) 58%‘}20(])_/]% ) 58%‘}203_2)

SAN JOSE, CALIFORNIA
Amdt 25A 15SEP16

37°22'N-121°56'W

NORMAN Y MINETA SAN JOSE INTL (SJC)

ILS or LOC RWY 30L

SW-2, 01 FEB 2018 to 01 MAR 2018
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SAN JOSE, CALIFORNIA AL-693 (FAA) 17173

WAAS Rwy |
cH 72001 | AP CRS Ruy 1dg 7597 RNAYV (GPS) Y RWY 30R
w3oB | 306° |AptElev 62 NORMAN Y MINETA SAN JOSE INTL (SJC)
v For uncompensated Baro-VNAYV systems, LNAV/VNAV NA . i
below -1°C (31°F) or above 54°C (130°F]. MIZS:[?dAPPROACH. Climb to 2300 direct ROSTE
DME/DME RNP-0.3 NA. and hoid.
D-ATIS NORCAL APP CON [~ SAN JOSE TOWER * GNDCON |  CLNC DEL o | UNICOM
126.95 120.1 290.25 | 124.0 (CTAF)Q 257.6 121.7 118.0 122.95

Sy
B Co

4 ROSTE
ANMYD, <>
Oq

fe 152 263
251 A 208 A
220A \A
e NA for arrivals

at BORED on V301
southeast bound.  (IAF)
BORED

2.7 NMto
433/ RW30R

0 MO%

ELEV 62 |p[1DZE_ 55
2300 | ROSTE |VGSIand RNAV glidepath not coincident KLDE
(VGSI Angle 3.00/TCH 69).
. HILUD coror "
4000
*LNAV only 2.7 NMto ‘ 070/ 4
RW30R 2000 3
*1.6 NMto
\ RW30R o,:‘c \\\/ 2500
%, RW30R | 06
— GP 3.00°
), X960 2000 TCH 55
— 1.6 NM [ 1.1 NM ~——3.2 NM—==—2.3 NM—= 7 NM
CATEGORY A [ B [ c [ D
PV DA 255-3; 200 (200-%)
1475\ \L,'m\{/ DA 541-1% 486 (500-1%)
306°to
RW30R [ LNAV MDA 640-1 585 (600-1) 640-1% 585 (600-1%)
REIL Rwy 12L 640-1 700-1 700-1% 700-2
HIRL Rwys 12L-30R and 12R-30LQ CRCUNG | o0 c00-1) | 638 (700-1) | 638 (700-1%) | 638 (700-2)
SAN JOSE, CALIFORNIA NORMAN Y MINETA SAN JOSE INTL (SJC)

Amdt 3A 21JUL16 37°22'N-121°56'W RNAV (GPS) Y RWY 3OR

SW-2, 01 FEB 2018 to 01 MAR 2018
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SAN JOSE, CALIFORNIA AL-693 [FAA) 17229
30L 30R
WAAS
cH 97306 | TP CRS | Rvy g 7614 7597 RNAYV (GPS) Y RWY 30L
W30A AptElev 62 62 NORMAN Y MINETA SAN JOSE INTL(SJC)
v For uncompensated Baro-VNAV systems, LNAV/VNAV NA MALSR .
below -1°C (31°F) or above 54°C (130°F). Rwy 301 MISSED APPROACH: Climb to
DME/DME RNP-0.3 NA. . 2300 direct ARTAQ and hold.
#RVR 1800 authorized with use of FD or AP or HUD to DA. ©
D-ATIS NORCAL APP CON SAN JOSE TOWER * GND CON CLNC DEL CPDLC UNICOM
126.95 120.1 290.25 | 124.0 (CTAF) @ 257.6 121.7 118.0 122.95
4 NM
%, }} ARTAQ ‘o,

>,

)334
RS
Nl
ELEV 62 @ DZE 301 57 =
TDZE 30R 55
00 00p
2300 VGSI and RNAV glidepath not coincident
ARTAQ | V6! Angle 3.00/TCH 70). KUDE
' ¢ FORUL HIVAK
2.8NMto
*LNAV only RW30L 2700 bo/ 4000
*1.6 NMto |_—®
RW30L ®
% RW30L | AN 2700
| £ GP 3.00°
.., S |1000* TCH 54
——] 1.6 NM |1.2NM 5.3NM 7.2NM
CATEGORY A [ B [ c [ D
PV DA # 257/24 200 (200-%)
(A I
306°to —— N | INAV/ pp o
RW30L 1471/_\\ VNAV 540/60 483 (500-1%)
INAV MDA 640/24 583 (600-13) 640-1% 583 (600-1')
REIL Rwy 12L
HIRL Rwys 12L-30R and 12R-30L @ SIDESTEP 30R 640-1 585 (600-1)

SAN JOSE, CALIFORNIA
Amdt 3B 17AUG17

37°22'N-121°56'W

NORMAN Y MINETA SAN JOSE INTL (SJC)

RNAV (GPS) Y RWY 30L

SW-2, 01 FEB 2018 to 01 MAR 2018
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SAN JOSE, CALIFORNIA AL-693 (FAA) 17173
WAAS d 8833
o aason | s [z g RNAV (GPS) Y RWY 12L
Wi2B Apt Elev 62 NORMAN Y MINETA SAN JOSE INTL (SJC)
v

below -1°C (31°F) or above 54°C (130°F).
DME/DME RNP- 0.3 NA.

For uncompensated Baro-VNAYV systems, LNAV/VNAV NA

MISSED APPROACH: Climb to 4600 direct
COKOR and on track 124° to GILRO and hold.

D-ATIS
126.95

NORCAL APP CON
120.1 290.25

SAN JOSE TOWER *
124.0 (CTAF) @ 257.6

GND CON
121.7

CLNC DEL
118.0

UNICOM
122.95

RADAR REQUIRED

VGSI and RNAV glidepath not coincident COKOR
(VGSI Angle 3.00/TCH 70). ' tr
<O 1240 | &
ROSTE OMSEE
I *LNAV onl
2300, 1800 Y
26°\\ *1.3NMo
RW12L
1 800/er ‘ RW1 24L
GP 3.00° o
TCH 57 —
3.2NM 4.1 NM 1.3NM
CATEGORY A [ B [ c D
© LPV DA 294-34 250 (300-%)
147+ T
VNay DA 341-1 297 (300-1)
REIL Rwy 12L
HIRL Rwys 12L-30R and 12R-30L @ LNAV MDA 520-1 476 (500-1) 520-1% 476 (500-1%)

SAN JOSE, CALIFORNIA
Amdt 3A 21JUL16

NORMAN'Y MINETA SAN JOSE INTL (SJC)

s RNAV (GPS) Y RWY 121

SW-2, 01 FEB 2018 to 01 MAR 2018
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L1
V TAKEOFF MINIMUMS, (OBSTACLE) DEPARTURE PROCEDURES, AND

18032 DIVERSE VECTOR AREA (RADAR VECTORS)
INSTRUMENT APPROACH PROCEDURE CHARTS

VIFR TAKEOFF MINIMUMS AND (OBSTACLE) DEPARTURE PROCEDURES
Civil Airports and Selected Military Airports

ALL USERS: Airports that have Departure Procedures (DPs) designed specifically to assist pilots in avoiding obstacles
during the climb to the minimum enroute altitude, and/or airports that have civil IFR takeoff minimums other than standard,
are listed below. Takeoff Minimums and Departure Procedures apply to all runways unless otherwise specified. An entry may
also be listed that contains only Takeoff Obstacle Notes. Altitudes, unless otherwise indicated, are minimum altitudes in MSL.

DPs specifically designed for obstacle avoidance are referred to as Obstacle Departure Procedures (ODPs) and are textually
described below, or published separately as a graphic procedure. If the ODP is published as a graphic procedure, its name
will be listed below, and it can be found in either this volume (civil), or the applicable military volume, as appropriate. Users
will recognize graphic obstacle DPs by the term "(OBSTACLE)" included in the procedure title; e.g., TETON TWO
(OBSTACLE). If not specifically assigned an ODP, SID, or radar vector as part of an IFR clearance, an ODP may be
required to be flown for obstacle clearance, even though not specifically stated in the IFR clearance. When doing so in this
manner, ATC should be informed when the ODP being used contains a specified route to be flown, restrictions before
turning, and/or altitude restrictions.

Some ODPs, which are established solely for obstacle avoidance, require a climb in visual conditions to cross the airport, a
fix, or a NAVAID in a specified direction, at or above a specified altitude. These procedures are called Visual Climb Over
Airport (VCOA). To ensure safe and efficient operations, the pilot must verbally request approval from ATC to fly the VCOA
when requesting their IFR clearance.

At some locations where an ODP has been established, a diverse vector area (DVA) may be created to allow radar vectors
to be used in lieu of an ODP. DVA information will state that headings will be as assigned by ATC and climb gradients, when
applicable, will be published immediately following the specified departure procedure.

Graphic DPs designed by ATC to standardize traffic flows, ensure aircraft separation and enhance capacity are referred to as
"Standard Instrument Departures (SIDs)". SIDs also provide obstacle clearance and are published under the appropriate
airport section. ATC clearance must be received prior to flying a SID.

CIVIL USERS NOTE: Title 14 Code of Federal Regulations Part 91 prescribes standard takeoff rules and establishes takeoff
minimums for certain operators as follows: (1) For aircraft, other than helicopters, having two engines or less — one statute
mile visibility. (2) For aircraft having more than two engines — one-half statute mile visibility. (3) For helicopters — one-half
statute mile visibility. These standard minima apply in the absence of any different minima listed below.

MILITARY USERS NOTE: Civil (nonstandard) takeoff minima are published below. For military takeoff minima, refer to
appropriate service directives.

NAME TAKEOFF MINIMUMS NAME TAKEOFF MINIMUMS
ALTURAS, CA AMEDEE AAF (KAHC),
ALTURAS MUNI (AAT) HERLONG, CA
TAKEOFF MINIMUMS AND (OBSTACLE) TAKEOFF MINIMUMS AND (OBSTACLE)
DEPARTURE PROCEDURES DEPARTURE PROCEDURES

AMDT 2 08101 (FAA) AMDT 1, 09239
DEPARTURE PROCEDURE: Use BACHS Rwy 8, 26: 4000-3 for climb in visual conditions.
DEPARTURE. Rwy 8, 26: Cross Amedee AAF at or above 7900
before proceeding on course.

V TAKEOFF MINIMUMS, (OBSTACLE) DEPARTURE PROCEDURES, AND

DIVERSE VECTOR AREA (RADAR VECTORS)

18032 L1

\4

\4

SW-2

01 FEB 2018 to 01 MAR 2018
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V TAKEOFF MINIMUMS, (OBSTACLE) DEPARTURE PROCEDURES, AND
DIVERSE VECTOR AREA (RADAR VECTORS)

18032

SAN JOSE, CA
NORMAN Y MINETA SAN JOSE INTL (SJC)
TAKEOFF MINIMUMS AND (OBSTACLE)
DEPARTURE PROCEDURES
AMDT 6C 16203 (FAA)

TAKEOFF MINIMUMS: Rwy12 L/R, 400-2%2 or std. w/min.
climb of 261’ per NM to 500.

DEPARTURE PROCEDURE: Rwy 12L/R, climbing right
turn to 2000 on Heading 318° and on OAK R-135 to OAK
VOR/DME before proceeding on course. Rwy 30U/R,
climb via heading 315° to 2000, then via OAK R-132 to
OAK VOR/DME before proceeding on course.

TAKEOFF OBSTACLE NOTES: Rwy 12L, fence 156’ from
DER, 57’ left of centerline, 14" AGL/73’ MSL. Ol on blast
fence, 156’ from DER, 57’ left of centerline, 73° MSL. Pole
191’ from DER, 81’ left of centerline, 34° AGL/93' MSL.
Trees beginning 286’ from DER, 161’ right of centerline, up
to 107° MSL. T-L twr, pole beginning 466’ from DER, 228’
left of centerline, up to 46° AGL/105" MSL. Tree 1281’ from
DER, 529’ left of centerline, 117" MSL. T-L twr 1731’ from
DER, 729’ left of centerline, 86’ AGL/156" MSL. Tree 1799°
from DER, 273’ left of centerline, 144’ MSL. Tree 1887
from DER, 68’ right of centerline, 124’ MSL. T-L twr 3047
from DER, 543’ left of centerline, 73' AGL/147° MSL.
Building 1.2 NM from DER, 630’ left of centerline, 170
AGL/250" MSL. Building 1.3 NM from DER, 1051’ left of
centerline, 265’ MSL. Building 1.3 NM from DER, 445’ left
of centerline, 217° AGL/301’ MSL. Building 1.3 NM from
DER, 51’ left of centerline, 228’ AGL/309’ MSL. Buildings
beginning 1.3 NM from DER, 81’ left of centerline, up to
312" MSL. Building 1.5 NM from DER, 975’ left of
centerline, 262’ AGL/351’ MSL. Building 1.5 NM from DER,
1591’ left of centerline, 268’ AGL/358" MSL. Buildings
beginning 1.5 NM from DER, 82’ left of centerline, up to
365" MSL. Buildings beginning 1.6 NM from DER, 280’
right of centerline, up to 346’ MSL. Buildings beginning 1.6
NM from DER, 350’ right of centerline, up to 260" AGL/350
MSL. Building 1.6 NM from DER, 1977’ left of centerline,
286’ AGL/368’ MSL. Buildings beginning 1.6 NM from
DER, 640’ left of centerline, up to 274’ AGL/370" MSL.
Building 1.9 NM from DER, 313’ right of centerline, 284’
AGL/373" MSL. Building 1.9 NM from DER, 282’ right of
centerline, 281" AGL/372° MSL. Rwy 12R, ol on loc 10’
from DER, on centerline, 68’ MSL. Ol on blast fence 45’
from DER, 115’ right of centerline, 75’ MSL. Fence 45’
from DER, 115’ right of centerline, 14’ AGL/75’ MSL. Tree
269° from DER, 149’ right of centerline, 100" MSL. Trees,
beginning 285’ from DER, 193’ left of centerline, up to 107’
MSL. Rd 338’ from DER, 2’ right of centerline, 82" MSL.
Tree, pole beginning 519 * from DER, 279’ right of
centerline, up to 122" MSL. Trees beginning 1798’ from
DER, 631’ left of centerline, up to 144’ MSL. Poles
beginning 1948’ from DER, 688’ right of centerline, up to
59' AGL/128 * MSL. Tree 2604’ from DER, 551’ right of
centerline, 133° MSL. T-L twr 3046’ from DER, 1243’ left of
centerline, 73’ AGL/147° MSL. Tree 3079’ from DER, 873’
right of centerline, 142" MSL. Building 1.3 NM from DER,
1145’ left of centerline, 217° AGL/301" MSL. Building 1.3
NM from DER, 751’ left of centerline, 228’ AGL/309° MSL.
Buildings beginning 1.3 NM from DER, 781’ left of
centerline, up to 312" MSL. Building 1.5 NM from DER,
1676’ left of centerline, 262" AGL/351" MSL. Building 1.5
NM from DER, 2291’ left of centerline, 268" AGL/358" MSL.
Buildings beginning 1.5 NM from DER, 134’ left of
centerline, up to 365’ MSL. Building 1.6 NM from DER,
2678’ left of centerline, 286" AGL/368’ MSL. Buildings
beginning 1.6 NM from DER, 1340’ left of centerline, up to
274’ AGL/370° MSL. Building 1.6 NM from DER, 345’ right
of centerline, 320" MSL. Building 1.9 NM from DER, 386’
left of centerline, 284’ AGL/373' MSL. Building 1.9 NM
from DER, 417’ left of centerline, 281" AGL/372" MSL.

\4
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TAKEOFF MINIMUMS, (OBSTACLE) DEPARTURE PROCEDURES, AND
DIVERSE VECTOR AREA (RADAR VECTORS)

SAN JOSE, CA (CON'T)
NORMAN Y MINETA SAN JOSE INTL (SJC)
(CON'T)

Rwy 30L, poles beginning 166’ from DER, 494’ |eft of
centerline, up to 69° MSL. NAVAID 174’ from DER, on
centerline, 7 AGL/44’ MSL. Fence 184’ from DER, 369
right of centerline, 15" AGL/51" MSL. Tree 308’ from DER,
424’ left of centerline, 71° MSL. Tree, pole beginning 473’
from DER, 118’ right of centerline, up to 72’ MSL. Poles
beginning 711’ from DER, 544’ right of centerline, up to 75
MSL. NAVAID 782’ from DER, 350’ left of centerline, 47’
AGL/83’ MSL. Pole 1227’ from DER, 607’ left of centerline,
48’ AGL/86' MSL. Pole 1315’ from DER, 548’ right of
centerline, 49’ AGL/80’ MSL. Pole 1329’ from DER, 743’
left of centerline, 57° AGL/94’ MSL. Tree 1852’ from DER,
179’ right of centerline, 85° MSL. Tree 2561’ from DER,
738 right of centerline, 108" MSL. Trmsn twr, t- twr,
beginning 2616’ from DER, 1130’ left of centerline, up to
120° MSL. Pole 2806’ from DER, 1215’ left of centerline,
135 MSL. Pole 2897’ from DER, 614’ left of centerline,
113 MSL. Pole, t-I twr, beginning 4145’ from DER, 1329
left of centerline, up to 152° MSL. Rwy 30R, pole 100’
from DER, 449’ right of centerline, 40° AGL/75" MSL.
Fence 138’ from DER 243’ right of centerline, 13° AGL/47’
MSL. Fence 184’ from DER, 329’ left of centerline, 15’
AGL/51" MSL. Tree 411’ from DER, 37’ left of centerline,
70’ MSL. Tree 473’ from DER, 319’ left of centerline, 72’
MSL. Pole 526’ from DER, 580’ left of centerline, 26
AGL/61" MSL. Pole 657’ from DER, 369’ right of
centerline, 53’ AGL/84’ MSL. Vehicle on rd beginning 688’
from DER, on centerline, up to 68’ MSL. Poles beginning
711’ from DER, 57’ left of centerline, up to 25° AGL/75’
MSL. Pole 961’ from DER, 133’ right of centerline, 56’
AGL/88" MSL. Pole 1315’ from DER, 150’ left of centerline,
49’ AGL/80' MSL. Tree 1852’ from DER, 519’ left of
centerline, 85" MSL. Tree 2561 from DER, 39’ right of
centerline, 108’ MSL. Building 3424’ from DER, 146’ right
of centerline, 96° AGL/124’ MSL.

DIVERSE VECTOR AREA (RADAR VECTORS)
AMDT 1 16203(FAA)

Rwy 12L/12R, heading as assigned by ATC; requires
minimum climb of 470’ per NM to 5600. Rwys 30L/30R,
heading as assigned by ATC; requires minimum climb of
490’ per NM to 5600 and do not exceed 210 KTS until
established on assigned heading.

REID-HILLVIEW OF SANTA CLARA COUNTY
(RHV)
TAKEOFF MINIMUMS AND (OBSTACLE)
DEPARTURE PROCEDURES
TAKEOFF MINIMUMS: Rwys 13L, 13R, NA -

environmental.
DEPARTURE PROCEDURE: Use DECOT DEPARTURE.

\4
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(PYE.BRINY2) 17173 NORMAN Y MINETA SAN JOSE INTL (SJC)

BRINY TWO ARRIVAI. AL-693 (FAA) SAN JOSE, CALIFORNIA
NORCAL APP CON
RED BLUFF 133.95 317.6
115.7 RBL ==:: D-ATIS
Chan 104 126.95
-2, H3
QQQQO WILLIAMS
TP "\\ 1144 1A

Chan 91
N39°04.27'-W122°01.63" \\500
> \A\
& 7000 ; 0

- 251°—0O R057

X073 (s9) MUSTANG
117.9 FMG ==
Chan 126
1 ]I\/;Egli(l\)ucll'\_l(') (N39°31.88"-W119°39.34')
Chan 70 1-9, H-3
N é N39°03.19'-W123°16.46/
65%3% L-2, H-3
FATHM
73, N37°47.86'-W122°47 .54’
& > TURBOJET VERTICAL NAVIGATION
‘3& PLANNING INFORMATION

Expect 11000 and 250K.

POINT REYES

113.7 PYE ====
_ Chan 84 § SAUSALlTO
N38°04.79-W122°52.70' 116.2 SAU WOODSIDE
Chan 109 113.9 OSI =5~
o Chan 86
BRINY \ N37°23.55 - W122°16 88
N37°18.29"
W122°39.70° 053 137 %
0570 Z— (\9)
R'l 7

NOTE: Chart not to scale.

ARRIVAL ROUTE DESCRIPTION

MENDOCINO TRANSITION (ENIL.BRINY2): From over ENI VORTAC via ENI R-146
and PYE R-325 to PYE VOR/DME. Thence. . ..

MUSTANG TRANSITION (FMG.BRINY2): From over FMG VORTAC via FMG R-241
to ILA VORTAC then via ILA R-251 to ENI VORTAC, then via ENI R-146 to PYE
VOR/DME. Thence . . ..

RED BLUFF TRANSITION (RBL.BRINY2): From over RBL VORTAC via RBL R-200
and ENI R-146 to PYE VOR/DME. Thence. . ..

. From over PYE VOR/DME via PYE R-151 to BRINY INT/DME, then via OSI
R-237 to OSI VOR/DME. Expect RADAR vectors to Rwy 12R final approach course.

BRINY TWO ARRIVAL SAN JOSE, CALFORNIA
(PYEBR|NY2) 15SEP16 NORMAN Y MINETA SAN JOSE INTL (SJC)

SW-2, 01 FEB 2018 to 01 MAR 2018
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(PYE.PYE3) 17173

POINT REYES THREE ARRIVAL AL-375 (FAA) SAN FRANCISCO, CALIFORNIA

NORCAL APP CON MENDOCINO

133.95 317.6 1123 ENI =

SAN FRANCISCO INTL D-ATIS —== .
Chan 70

1137 1158 118.85 S TEVyiTTTyeryy
SAN FRANCISCO TOWER N39°03.19-W123°16.46 o e

120.5 269.1 -2, H-3 ”5-2cﬁAC9;_'—'_

AN CARLOS ATI an

152?9C OSATS SANTA ROSA N38°26.62'-W121°33.10°
SAN CARLOS TOWER * 113.0 SIS =,

119.0 326.2 Chan 77 PQPES ,
PALO ALTO ATIS N38°29.16

W122°20.75'
135.275
PALO ALTO TOWER* O——ro7

1186
MOFFETT FEDERAL AFLD ATIS _ - %
124.175 283.0 %2
MOFFETT TOWER* j ~
119.55 259.65 @QQ . 5
NORMAN Y MINETA o

SAN JOSE INTL D-ATIS RGN J} SCAGGS ISLAND

126.95 N\ 112.1 SGD =5+

SAN JOSE TOWER* Chan 58
124.0 257.6 » S
REID-HILLVIEW ATIS S (s
125.2 =
REID-HILLVIEW TOWER * SAUSALITO

119.8 RWY 13L/31R N
126.1 RWY 13R/31L = 116.2 SAU =

% Chan 109
POINT REYES
1137 PYE === SAN FRANCISCO
Chan 84 @ &1 e 1158 SFO iz

Chan 105

(N38°04.79'-W122°52.07" P
OAKLAND

STINS B 116.8 OAK :=
N37°49.42 Chon 1 15
W122°45.40° P
=) 3
—

SAN FRANCISCO
INTL

S
/%59 N CA%OS <>PALo ALTO
N

_Q_ NORMAN Y MINETA
SAN JOSE INTL

N7 14 (14) K29 FEgI\E(Ig/TI:_EELD o 2%
. i W122°34.54
NOTE: RADAR required. REID-HILLVIEW
OF SANTA CLARA
NOTE: SACRAMENTO transition to be used : ]3\/9\/%2?3"—?5 - COUNTY
only when assigned by ATC. Chan 86
N37°23.55'-W122°16.88')

NOTE: Chart not to scale.

ARRIVAL ROUTE DESCRIPTION

MENDOCINO TRANSITION (ENI.PYE3): From over ENI VORTAC on ENI R-146
and PYE R-325 to PYE VOR/DME. Thence. . . .

SACRAMENTO TRANSITION (SAC.PYE3): From over SAC VORTAC on SAC R-257
and PYE R-028 to PYE VOR/DME. Thence. . . .

. .From over PYE VOR/DME on PYE R-144 to HADLY, then on OSI R-256 to

OSI VOR/DME. Expect RADAR vectors to final approach course.

POINT REYES THREE ARRIVAL SAN FRANCISCO, CALIFORNIA

(PYE.PYE3) 221uNi17

SW-2, 01 FEB 2018 to 01 MAR 2018
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(FRLON.FRLON?2) 17173
FRLON TWO ARRIVAL (RNAV)

NORMAN Y MINETA SAN JOSE INTL (SJC)

NOTE: Chart not fo scale.

AL-693 (FAA) SAN JOSE, CALIFORNIA
OAKLAND CENTER
GGULF 125.85 323.0
FL280 NORCAL APP CON
133.95 317.6
D-ATIS
126.95
SAN JOSE TOWER*
124.0 257.6
GND CON
1217
_ /%
Z¥%3
NOTE: RADAR required.
NOTE: RNAV 1.
NOTE: DME/DME/IRU or GPS required.
FRLON
13000 280K
L%
250
STLER
12000 250K
L5
Q >
MNTNA /ng?o
o
SN, k s
MISSS ;0500 o
7000 17,7 SN
PPEGS
500 210K <
VY £ ?Oo

ARRIVAL ROUTE DESCRIPTION

GGULF TRANSITION (GGULF.FRLONZ2)

From FRLON on track 145° to cross STLER at 12000 and at 250K, then on track 145° to
MNTNA, then on track 105° to cross MISSS at 7000, then on track 105° to cross PPEGS
at 5500 and at 210K, then on track 140°. Expect RADAR vectors to final approach course.

FRLON TWO ARRIVAL (RNAV)
(FRLON.FRLONZ2) 211ut16

SAN JOSE, CALIFORNIA
NORMAN Y MINETA SAN JOSE INTL (SJC)

SW-2, 01 FEB 2018 to 01 MAR 2018



SNz (PYYZVvy19NLS)

(D) 1UINI'ISOr NVS VIINIW A NYWION

seinoy [PALLY (AVNY) TVAIRIYY dNO4 PIZVY

VINYOAITYD ‘SO NVS

8102 HYIN 10 Ol 8102 934 10 ‘T-MS

OAKLAND CENTER
121.25 327.0
NORCAL APP CON
126.475 317.775
D-ATIS

126.95

SAN JOSE TOWER*
124.0 257.6

GND CON

121.7

NOTE: Chart not to scale.

ARRIVAL ROUTE DESCRIPTION

From STUBL on track 250° to cross RAZRR between FL200 and FL220, then on track 249° to cross
OUCHH between 16000 and FL190, then on track 249° to cross NIKKT between 10000 and 14000.

WEST TRANSITION RUNWAYS 30L/R: From NIKKT on track 265° to cross SEKKO at or above 8000
and at 250K, then on track 265° to cross SCOPR at or above 5000, then on track 265° to cross KLIDE at
or above 4000 and at 230K. Expect assigned instrument approach procedure.

EAST TRANSITION RUNWAYS 12L/R: From NIKKT on track 240° to cross GOTEE at or below 12000
and at 280K, then on track 240° to SHIKK, then on track 281° to cross TRCOT at or above 9000 and at
240K, then on track 281° to cross GGUGL between 7000 and 8000, then on track 318° to cross GAARY
at or above 5800, then on track 318° to cross EDMND at or above 5600, then on track 318° to cross
JESEN at or above 4100, then on track 306° to cross HITIR at 4000, then on track 306° to ZORSA, then
on track 306°. Expect RADAR vectors to final approach course.

STUBL
FL280 280K
KLIDE FL240
RAZRR
4000 230Kk SCOPR NAZRR
5000 SEKKO OUCHH FL220 %
/ 8000 250K NIKKT FLT90 FL200 \8%0“/(>
2 5000 // (13 14000 16000 10000 o
o (4) 265 5000 10000 \0000 o —249° )
(11 ~——265¢ ° (18) 070
GGUGL /66’/o o it 702% (18
8000 000 7000 :/ a2 NOTE: RADAR required.

7000  TRCOT \2

9000 240K //2/ v’l 0\ GOTEE

SHIKK

12000 280K

NOTE:
NOTE:
NOTE:

NOTE:
NOTE:
NOTE:

RNAV 1.

DME/DME/IRU or GPS required.

Expect fo receive transition (east/west) and

"Descend via" clearance from Oakland Center.

Northern California TRACON will assign landing runway.
West transition indicates Rwys 30L/R.

East transition indicates Rwys 12L/R.

Expect west transition unless otherwise advised.

SW-2, 01 FEB 2018 to 01 MAR 2018

semoa |°A!uv (AVNY) TVAIRY 3NO4 ZVY

(DLS) 1UNIISOr NVS VIANIW A NYWION
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(Vv4) £69-1v
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(SILCNL.SILCN4) 17173

SILCN FOUR ARRIVAL (RNAV)

NORMAN Y MINETA SAN JOSE INTL(SJC)

AL-693 (FAA) SAN JOSE, CALIFORNIA
OAKLAND CENTER
134.55 290.5
NORCAL APP CON
124.525 348.675
D-ATIS
126.95
SAN JOSE TOWER *
124.0 257.6
GND CON
121.7
KLIDE
¢40()0 230K
NS
=R
GSTEE
4200
GGUGR% T,
8000 > =9
R,D N2
2000 %2 25
¥ (Q; WLSSN
APLLE 4 8000 250K
9000 240K \ o &
2%
//9<9°010 :‘,’S\Ol
SR8
BAXBE 5 > ¢ GUUYY
12000 \ 11000
b2\
e —
ES¢ER
xS
o
VLLEY .
FLI90 280K 2283 sucN
— 5 O30 A B
15000 “2,%%” FL200 280K
NOTE: RADAR required. 2
NOTE: RNAV 1. 2%
NOTE: DME/DME/IRU or GPS required. %—000 TROXX
NOTE: Expect to receive transition (west/east) and FL320 280K
"Descend via" clearance from Oakland Center. . FL260
Northern California TRACON will assign landing runway. 2
NOTE: West transition indicates Rwys 30L/R. '°°><)
NOTE: East transition indicates Rwys 12L/R. 10 NM MAKRSA
NOTE: Expect west transition unless otherwise advised.
SCTRR

o

NOTE: Chart not to scale.

(NARRATIVE ON FOLLOWING PAGE)

SILCN FOUR ARRIVAL (RNAV)
(SILCN.SILCN4) 21un16

SAN JOSE, CALIFORNIA
NORMAN Y MINETA SAN JOSE INTL(STC)

SW-2, 01 FEB 2018 to 01 MAR 2018



8102 HVYIN L0 O} 8102 934 10 ‘2¢-MS

(ROBIE.ROBIE4) 17173
NORMAN Y MINETA SAN JOSE INTL (STC)

ROBIE FOUR ARRIVAL AL693 (FAA) SAN JOSE, CALIFORNIA
OAKLAND CENTER
@ GILRO 134.55 290.5
ﬁ’e N37°02.78'-W121°34.11' NORCAL APP CON
2 TURBOJET VERTICAL NAVIGATION 124.525 348575
PLANNING INFORMATION 126.95
SAN JOSE A ——
1141 SIC E=r (ﬁ\ Expect 8000
Chan 88 ’eJ Y,
\)\ CLovIS
1129 CzZQ ==35
Chan 76
o
N
SALINAS SN
117.3 SNS =: PANOCHE
" Chan 120 112.6 PXN =35=
W121°36.19' R
Ve
%
GOAL 2 /O
N36°27.57'-W121°25. 44’ X ?\,1'1-%
TURBOJET VERTICAL
NAVIGATION =N e
PLANNING INFORMATION ¢ \ 1171 AVE $75—
Expect FL200 pu $) Chan 118
g 4% e
5% N35°38.82

BIG SUR
114.0 BSR 32507
Chan 87

D W119°58.72"
%, (37, H4
ROBIE >
N35°58.89 \2
WI21°00.57 N\ g0

SAN MARCUS
1149 RZS ==+*
Chan 96

N34°30.57"-W119°46.26

[3-47, H4

NOTE: Chart not to scale.

ARRIVAL ROUTE DESCRIPTION

AVENAL TRANSITION (AVE.ROBIE4): From over AVE VOR/DME on AVE R-276 to
ROBIE INT. Thence. . ..

SAN MARCUS TRANSITION (RZS.ROBIE4): From over RZS VORTAC on RZS R-312
and SNS R-128 to ROBIE INT. Thence . . ..

... . From over ROBIE INT via SNS R-128 to SNS VORTAC. Then via SNS R-347
to GILRO INT/DME fix. Expect the ILS RWY 30L approach.

FOR RUNWAY 12 OPERATIONS: Expect routing via SNS direct SJC VOR/DME and
RADAR vectors fo final approach course.

SAN JOSE, CALIFORNIA
ROBIE FOUR ARRIVAL NORMAN Y MINETA SAN JOSE INTL (SJC)
(ROBIE.ROBIE4) 10NOV16

SW-2, 01 FEB 2018 to 01 MAR 2018
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(BRIXX.BRIXX2) 17173

NORMAN Y MINETA SAN JOSE INTL (SJC)

BRIXX TWO ARRIVAL RNAV) 05 ran) SAN JOSE, CALIFORNIA

OAKLAND CENTER
125.85 323.0
NORCAL APP CON ES%%
133.95 317.6 FlL2g0
D-ATIS
126.95 -
SAN JOSE TOWER * So
124.0 257.6 38
GND CON 53
1217

GRUO

FL220 280

NOTE: Chart not to scale.

CORKK
14000 2
o
@)i
BRIXX
12000 250K \ _,
w2
%%\o @
LUYTA <> =
V%G
P
E2AN 5
NOTE: RADAR required. JINA /00]‘10
NOTE: RNAV 1. RN
NOTE: DME/DME/IRU or GPS required. @
YADUT 7 /J\

CHBLI TRANSITION (CHBLI.BRIXX2)

ARRIVAL ROUTE DESCRIPTION

From BRIXX on track 144° to LUYTA, then on track 123° to JILNA, then on track 101°
to YADUT, then on track 113°. Expect RADAR vectors to final approach course.

BRIXX TWO ARRIVAL (RNAV)
(BRIXX.BRIXX2) 21u1é

SAN JOSE, CALIFORNIA
NORMAN Y MINETA SAN JOSE INTL (SJC)

SW-2, 01 FEB 2018 to 01 MAR 2018
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MDOWS

FL2
160
(104)

]o

STSHH
Se
828

FL280 280K

See following page
for Arrival Routes

\
FL240 }
\
\

OAKLAND CENTER
121.25 327.0
NORCAL APP CON
NOTE: RADAR required. 126.475 317.775
NOTE: RNAV 1. D-ATIS
NOTE: DME/DME/IRU or GPS required. 126-95*
NOTE: Expect to receive transition (east/west) and 5AN J%SAEOTC;\Q/;E
"Descend via" clearance from Oakland Center. GND CON
Northern California TRACON will assign landing runway. 1217
NOTE: West transition indicates Rwys 30L/R.
NOTE: East transition indicates Rwys 12L/R. KNGRY
NOTE: Expect west transition unless otherwise advised.
N
AL Ao
< rL'BrL
q b\
GYLET " /
FL2
251 ° RUSME
/ 6\
000 /A
‘%go CANDA
\57\ NOTE: Chart not to scale.
FAANG TRANSITION (FAANG.RAZRR4)
’26000 KNGRY TRANSITION (KNGRY.RAZRR4)
(6675>° FAANG MDOWS TRANSITION (MDOWS.RAZRR4)

(CONTINUED ON FOLLOWING PAGE)

RUSME TRANSITION (RUSME.RAZRR4)

SW-2, 01 FEB 2018 to 01 MAR 2018
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(RISTLRISTIT) 17173
RISTI ONE ARRIVAL (RNAV) AL-375 [FAA) SAN FRANCISCO, CALIFORNIA

SAN FRANCISCO INTL D-ATIS

ORRCA 113.7 1158 118.85
NORMAN Y MINETA SAN JOSE INTL D-ATIS

126.95

NORCAL APP CON

134.5 338.2

\ TIPRE

(ze)
091
0019

HAlkET
2o
-"32‘},8
| S
S
S 0 N
BYRON RN

o))
N /‘A/'l o
\Qq? MOVDD
rl,'\
s
SAN FRANCISCO INTL o RISTI
'¢' 'L\\b\
o@;EDES NOTE: RADAR required.
AL 5000 NOTE: RNAV 1.
Ve NOTE: GPS required.
NORMAN Y MINETA
SAN JOSE INTL '0' NOTE: Chart not fo scale.
ARRIVAL ROUTE DESCRIPTION

ORRCA TRANSITION (ORRCA.RISTI)
TIPRE TRANSITION (TIPRE.RISTI)

LANDING KSFO/KSJC: From RISTI on track 218° to cross CEDES at 9000, then on heading
220° or as assigned by ATC. Expect RADAR vectors to final approach course.

RISTI ONE ARRIVAL (RNAV) SAN FRANCISCO, CALIFORNIA
(RISTLRISTIT) 223un17

SW-2, 01 FEB 2018 to 01 MAR 2018
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(SAC.CAPQO3) 17173

NORMAN Y MINETA SAN JOSE INTL (SJC)

CAPITOL THREE ARRIVAL AL693 (FAA) SAN JOSE, CALFORNIA
NORCAL APP CON
120.1 290.25
D-ATIS
126.95
SACRAMENTO
1152 SAC +=_,
Chan 99
((N38°26.62"-W121°33.10"
1-2-3,H-3
MODESTO
L 114,6HMOD ==-
e~ o Chan 93
398 =
— o

SAN JOSE
114.1 SIC ==

N37°09.59
W121°41.89

X
(FIRKA)
N37°21.33'
° W121°24.50

s

SALINAS
117.3 SNS =:
Chan 120

NOTE: Chart not to scale

ARRIVAL ROUTE DESCRIPTION

From over SAC VORTAC via SAC R-157 to intercept and proceed via MOD R-216 to
LICKE INT. Then via RADAR vector to Norman Y Mineta San Jose Intl.

CAPITOL THREE ARRIVAL

(SAC.CAPO3) o03pECYs

SAN JOSE, CALIFORNIA

NORMAN Y MINETA SAN JOSE INTL (SJC)

SW-2, 01 FEB 2018 to 01 MAR 2018
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(SILCNL.SILCN4) 17173
NORMAN Y MINETA SAN JOSE INTL(SJC
SILCN FOUR ARRIVAL (RNAV)  ai93 (ran) SAN JOSE, CALI(FORNIA)

ARRIVAL ROUTE DESCRIPTION

TROXX TRANSITION (TROXX.SILCN4)

From SILCN on track 309° to cross VLLEY between 15000 and FL190 and at 280K.

WEST TRANSITION RUNWAYS 30L/R: From VLLEY on track 328° to cross GUUYY

at or above 11000, then on track 328° to cross WLSSN at or above 8000 and at 250K,
then on track 328° to cross GSTEE at or above 4200, then on track 328° to cross KLIDE
at or above 4000 and at 230K. Expect assigned instrument approach procedure.

EAST TRANSITION RUNWAYS 12L/R: From VLLEY on track 318° to cross BAXBE

at or above 12000, then on track 318° to cross APLLE at or above 9000 and at 240K,
then on track 318° to cross GGUGL between 7000 and 8000, then on track 318° to
cross GAARY at or above 5800, then on track 318° to cross EDMND at or above 5600,
then on track 318° to cross JESEN at or above 4100, then on track 306° to cross HITIR
at 4000, then on track 306° to ZORSA, then on track 306°. Expect RADAR vectors to
final approach course.

SILCN FOUR ARRIVAL (RNAV) SAN JOSE, CALFORNIA
(SILCNLSILCNA) 2116 NORMAN Y MINETA SAN JOSE INTL(SJC)

SW-2, 01 FEB 2018 to 01 MAR 2018
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Chan 77
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N37°53.96'-W122°40.39
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a
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Expect 11000 A 141 CS;C 'EE: -
. an
NOTE: STAR for use by turbojet SAN FRANCISCO .5
i ft onl 115.8 SFO s+ == oo 0
aircraft only. 112.8 o0
NOTE: RADAR required Chan 105 m o X
: required. (N37°37.17-W122°22.43) FRANCISCO NORMAN Y MINETA
NOTE: Chart not to scale. INTL SAN JOSE INTL

ARRIVAL ROUTE DESCRIPTION
FORTUNA TRANSITION (FOT.GOLDN?Z): From over FOT VORTAC on FOT R-138 to
LETHH INT, then on PYE R-321 to PYE VOR/DME. Thence. . . .

MENDOCINO TRANSITION (ENI.GOLDNZ): From over ENI VORTAC on ENI R-146 and
PYE R-325 to PYE VOR/DME. Thence. . . .

MUSTANG TRANSITION (FMG.GOLDN?): From over FMG VORTAC on FMG R-241 and
ILA R-057 to ILA VORTAC, then via ILA R-196 and PYE R-016 to PYE VOR/DME. Thence. . . .

RED BLUFF TRANSITION (RBL.GOLDN?): From over RBL VORTAC on RBL R-176 to

GOWCH INT, then on PYE R-357 to PYE VOR/DME. Thence. . . .

ROSEBURG TRANSITION (RBG.GOLDN?): From over RBG VOR/DME on RBG R-159 and

ENI R-343 to ENI VORTAC, then on ENI R-146 and PYE R-325 to PYE VOR/DME. Thence. . . .

... .From over PYE VOR/DME via SFO R-303 to SFO VOR/DME. Expect RADAR vectors to
final approach course.

LOST COMMUNICATIONS: San Jose Intl: After SFO VOR/DME proceed direct SJC VOR/DME.

GOLDEN GATE SEVEN ARRIVAL SAN FRANCISCO, CALIFORNIA
(PYE.GOLDN?Z) 15ser16
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Downtown Airspace Development Capacity Study (DADCS) Norman Y. Mineta San José International Airport
FINAL REPORT — August 2019

Appendix B — Airline Aircraft Performance Assessment Dataset

As previously mentioned in Section 4.7, Airline Aircraft Performance Assessment, a conference call with the
airlines was facilitated by Landrum & Brown to provide them with an introduction to the Project DADCS study and
to educate them about the proposed airspace protection scenarios that were being considered.

At the conclusion of the conference call, a summary email along with a comprehensive dataset attachment was
provided to the participating carriers for use in their individual aircraft performance assessments.

Landrum & Brown Appendix B — Airline Aircraft Performance Assessment Dataset



James Terry

Subject: RE: SJC Project CAKE Aircraft Performance Assessment - Obstacle Data Transfer

Hello All,

Thank you for participating in the conference call this afternoon pertaining to the Project
CAKE Airline Aircraft Performance Assessment at Mineta San José International Airport. And
thank you in advance for your assistance in performing the requested aircraft performance
/obstacle evaluation assessment to assist us in furthering progress on this project.

Attached to this email are the following documents that should be used for the requested
aircraft performance assessment:

1. 2018-10-04 SIC_CAKE - Airline Aircraft Performance Assessment.pdf (Presentation that was
presented on the conference call this afternoon. Please refer to this document for reference
purposes.)

2. SJC Project CAKE Critical Obstacles for Aircraft Performance — 20180904.xls (Spreadsheet
contained obstacle data for the five airspace scenarios that we are requesting your assistance
with evaluating.)

3. SIJC Project CAKE Aircraft Performance Assessment Results Template — 20180904.xls
(Spreadsheet and requested format for the results of the airline aircraft performance
assessment to be populated.)

For your reference, the obstacle spreadsheet contains data for the following scenarios:

Scenario 1: Existing airspace (OEl and TERPS)

Scenario 4: No OEI protection (TERPS Only)

Scenario 7: Straight-Out OEI protection (no West OEI Corridor)

Scenario 9: No OEI Protection (TERPS Only) with increased FAA procedure minimum heights
Scenario 10: Straight-Out OEI with West OEI Corridor alternatives

Please note that all heights listed in the obstacle data spreadsheet are in feet mean sea level
(MSL).

We are requesting that the obstacle evaluation be completed and returned to us no
later than October 25, 2018 which is approximately three weeks from today. This will
allow us time to compile and process the results of your assessment in preparation for
meetings in early November 2018.

If requested, the airline performance assessment results can be generalized and not depicted
on a specific airline basis. If requested, teleconferences with individual carriers can be
arranged if additional clarification or coordination is required.

Newly Published SJC Obstacle Data:




We wanted to make sure that carriers at SJC were aware that the newly published airport
obstacle dataset for SJC is available from the FAA. | have attached the new SJC UDDF
obstacle file to this email (2018_SJC_VGA_6371.SPC.txt). Please note that we encourage
air carriers participating in this assessment to supplement the previously described obstacle
data for each airspace scenario that we are providing you with and incorporate this new
obstacle data into your assessment. If any existing man-made or vegetative (trees) obstacles
from the UDDF file are identified in your aircraft performance assessment as being more
critical in nature, please feel free to report this information back to us and we will forward it to
the City of San Jose Planning staff. However for vegetative (tree) obstacles, please note that
these obstacles can reasonably be mitigated so for aircraft performance assessment
purposes please identify, but do not include these as critical obstacles as this may skew the
results of your assessment for each of the individual airspace protection scenarios that we are
requesting you to evaluate. Our primary focus is on the impacts of man-made obstacles.

Thank you again for your assistance as your feedback and the results of your aircraft
performance assessment will be very helpful in our ongoing study. Please feel free to contact
me directly with any questions that may arise during your evaluation. If | have not included
key staff member within your company on this email, please forward the information to them
and | will add them to my contact list for future correspondence.

Thank youl!

James Terry
Managing Consultant

Landrum & Brown
Global Aviation Planning & Development

T +1 510 220 6612

landrum-brown.com

The content of this email is confidential and intended for the recipient specified in message only. It is strictly forbidden to share any part of this message with any third party, without written consent of the
sender. If you received this message by mistake, please reply to this message and follow with its deletion, so that we can ensure such a mistake does not occur in the future.



DOWNTOWN SAN JOSE AIRSPACE
& DEVELOPMENT CAPACITY STUDY (PROJECT CAKE)

AIRLINE AIRCRAFT PERFORMANCE ASSESSMENT

October 4, 2018




AGENDA

* Introduction
* Project Study Area
» Airspace Protection Scenarios
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INTRODUCTION

* A previous TERPS and OEI assessment was conducted in 2008 and
the establishment of airspace protection mapping was adopted as a city
policy to limit the impact of tall structures on aviation activities at SJC

* The Downtown San José Airspace & Development Capacity Study
(referred to as Project CAKE) revisits TERPS and OEI airspace
protection

 Evaluation of various airspace protection scenarios to identify potential
impacts to aviation activities as a result of potential future development
iIn the Downtown Core and Diridon Station Areas

* Primarily impacts departure operations in a Southeast Flow runway
configuration (Runway 12L/12R) which occurs approximately 13%
annually; predominately in the winter but sometimes in the summer

A8




PROJECT CAKE STUDY AREA
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AIRSPACE PROTECTION SCENARIOS

* Five Airspace Scenarios

* Scenario 1: Existing

* Scenario 4: No OE| (#1)

» Scenario 7: Straight-out OEI (#2)

» Scenario 9: No OEl, increased FAA height limits (#4)

* Scenario 10: Straight-out OEI with West OEI Corridor alternatives (#3)

- Baseline

» Scenario 10A (#3D)
« Scenario 10B (#3C)
» Scenario 10C (#3B)
« Scenario 10D (#3A)

Note: (#) denotes the order/prioritization of the airspace scenarios that are
being requested for performance evaluation by the participating Airlines.

7 L Ranked in order from highest to lowest priority.
45




SCENARIO 1 - EXISTING
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SCENARIO 4 — NO OEI
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SCENARIO 7 — STRAIGHT-OUT OEI
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SCENARIO 9 — NO OEI, INCREASED FAAHEIGHT LIMITS
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SCENARIO 10 — STRAIGHT-OUT OEI WITH WEST OEI CORRIDOR
ALTERNATIVES

T o e By e S gl v ~ . % Evaluate various increases to the
o | Ty e | : e B ol s o S b West OEI Corridor surface slope to
evaluate impacts of taller objects

on aircraft performance.

4 individual scenarios to be
evaluated (Options 10A-10D).
Obs#2 is the controlling obstacle

for evaluation purposes.
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SAMPLE OBSTACLE EVALUATION DATA FORMAT

FID|Elv_MSL Name Easting Northing Lat Long Overl2L Outl2L | Overl2R | Outl2R
0 350 Adobe 6156279.846 | 1945941.228 (37° 19' 50.902" N | 121° 53'39.599" W| 567R 0883 136L 0883
1 202 SAP Pavilion |6154115.628 | 1946839.133 |37° 19'59.459" N | 121° 54' 6.559" W 1636R 7798 933R 7798
2 255 Adobe 6156386.62 | 1946261.926 |37° 19'54.088" N | 121° 53' 38.336" W| 278R 9708 4251 9707
3 343 Adobe 6156559.009 | 1946221.246 (37° 19'53.711" N | 121° 53'36.194" W| 173R 9850 530L 9850
4 321 Adobe 6156628.35 | 1946008.93 |37° 19'51.622" N | 121° 53'35.297" W| 257R 10057 4451 10057
5 231 Obs#1 6154315.299 | 1945101.864 (37° 19'42.313" N | 121° 54' 3.765" W 2608R 9251 1905R 9252
6 237 Obs#2 6154240.507 | 1944600.667 (37° 19'37.347" N | 121° 54' 4.598" W 2989R 9585 2286R 9586
7 235 Obs#3 6153842.571 | 1944574.473 |37° 19' 37.029" N | 121° 54'9.520" W 3309R 9348 2607R 9348
8 245 Obs#4 6153978.184 | 1943940.881 (37° 19'30.786" N | 121°54'7.723" W 3616R 9918 2913R 9919
9 257 Obs#5 6154125.763 | 1943225.245 (37° 19' 23.733" N | 121° 54'5.764" W 3967R 10559 3264R 10560
10| 262 Obs#6 6154302.893 | 1942944.989 (37° 19' 20.988" N | 121°54'3.519" W | 4013R 10888 3310R 10889
11 182 Obs#7 6153818.205 | 1948196.92 (37° 20' 12.838" N | 121° 54'10.494" W| 984R 6570 282R 6570
12 173 Obs#8 6152844.322 ( 1948312.317 (37° 20' 13.834" N | 121° 54' 22.573" W| 1651R 5852 950R 5852
13| 246 Obs#9 6155589.233 | 1944779.287 (37° 19'39.313" N | 121° 53'47.934" W| 1845R 10322 1142R 10322

Note: Please note that the distance “out” is measured from the physical end of
the runway pavement for Runway 12L/12R. The “over” distance is measured
from left or right of the extended runway centerline for Runway 12L/12R.

4B
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REQUESTED AIRCRAFT PERFORMANCE RESULTS FORMAT

AIRCRAFT TYPE (ex. B737-800)
Destination (eX. JFK) SEAT CAPACITY (ex. 150 seats)
° CARGO CAPACITY (ex. 2,000 Ilbs.)
Tempe rature (ex 83 F) PAX Penalty PAX Penalty (lbs.) | Cargo Penalty (lbs.) Weight Penalty | PAX Pena!ty Cost Cargo Pen.alty
Total (Ibs.) Per Flight Cost Per Flight
Scenario 1 Existing airspace protection 4 912 500 1,412 S S
Scenario 4 TERPS Only 20 4,560 1,200 5,760 S S
Scenario 7 St.raight-Out ICAO OElI éurface protection 12 2736 600 3336 $ $
without West OEl Corridor
Existing Conditions: 85' - 166' AGL 6 1,368 1,368 S S
Opt 10A: 100' - 195' AGL 6 1,368 1,368 S S
Scenario 10 Opt 10B: 115' - 224' AGL 6 1,368 1,368 S S
Opt 10C: 129' - 240' AGL 8 1,824 1,824 S S
Opt 10D: 146' - 260" AGL 14 3,192 3,192 S S
TERPS only with increased TERPS
Scenario 9 departure climb gradients and approach 29 6,612 6,612 S S
procedure minima

ﬁEB 11




REQUESTED AIRCRAFT PERFORMANCE ASSESSMENT

» Airlines will be provided with obstacle data for each aircraft
scenario

* Airlines to performance aircraft performance assessment for:

1. Existing aircraft and markets served to/from SJC

2. Future aircraft fleet and markets to potentially be served to/from SJC
(within the next 10 years)

3. If possible, assess summer and winter temperatures

4. Provide passenger and cargo weight penalties for each aircraft and
destination under each airspace scenario

5. Monetize the PAX and cargo weight penalties to better understanding the
economic impacts incurred by Airline operators

» Results of the aircraft performance assessment are requested no
later than October 25, 2018

A8




REQUESTED AIRCRAFT PERFORMANCE ASSESSMENT

* |[f requested, the airline performance assessment results can be
generalized and not depicted on a specific airline basis

* |[f requested, teleconferences with individual carriers can be
arranged if additional clarification or coordination is required

A8




CONTACT INFORMATION

- James Terry, Managing Consultant, Landrum & Brown
* 510-220-6612 or jterry@landrum-brown.com

» Tom Cornell, Principal, Landrum & Brown
* 415-307-2202 and tcornell@landrum-brown.com

» Matthew Kazmierczak, Manager of Strategy and Policy, Mineta
San Joseé International Airport

» 408-392-3640 and MKazmierczak@sjc.org
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THANK YOU




SJC Project CAKE Aircraft Performance Assessment Airspace Scenario Obstacle Data

FID | Elv_MSL Name Easting Northing Lat Long Overl2L Outl2L Overl2R | Outl2R
1 350 Adobe 6156279.846 | 1945941.228 | 37° 19' 50.902" N | 121° 53' 39.599" W 567R 9883 136L 9883
2 202 SAP Pavilion 6154115.628 | 1946839.133 | 37° 19'59.459" N | 121° 54' 6.559" W 1636R 7798 933R 7798
3 255 Adobe 6156386.62 | 1946261.926 | 37° 19' 54.088" N | 121° 53' 38.336" W 278R 9708 4251 9707
4 343 Adobe 6156559.009 | 1946221.246 | 37° 19'53.711" N | 121° 53' 36.194" W 173R 9850 530L 9850
5 321 Adobe 6156628.35 | 1946008.93 |37°19'51.622" N | 121°53' 35.297" W 257R 10057 4451 10057
6 231 Obs#1 6154315.299 | 1945101.864 | 37° 19'42.313" N [ 121°54'3.765" W 2608R 9251 1905R 9252
7 237 Obs#2 6154240.507 | 1944600.667 | 37° 19'37.347" N | 121° 54' 4.598" W 2989R 9585 2286R 9586
8 235 Obs#3 6153842.571 | 1944574.473 | 37° 19'37.029" N | 121° 54'9.520" W 3309R 9348 2607R 9348
9 245 Obs#4 6153978.184 | 1943940.881 | 37° 19'30.786" N | 121°54'7.723" W 3616R 9918 2913R 9919
10 257 Obs#5 6154125.763 | 1943225.245 | 37° 19'23.733" N | 121°54'5.764" W 3967R 10559 3264R 10560
11 262 Obst#6 6154302.893 | 1942944.989 | 37° 19' 20.988" N [ 121°54'3.519" W 4013R 10888 3310R 10889
12 182 Obs#7 6153818.205 | 1948196.92 | 37°20'12.838" N [ 121° 54' 10.494" W 984R 6570 282R 6570
13 173 Obs#8 6152844.322 | 1948312.317 | 37° 20" 13.834" N | 121° 54' 22.573" W | 1651R 5852 950R 5852
14 246 Obs#9 6155589.233 | 1944779.287 | 37° 19'39.313" N | 121° 53'47.934" W 1845R 10322 1142R 10322
15 354 Bank of America | 6157520.336 | 1947801.754 | 37° 20'9.478" N | 121° 53' 24.583" W 1583L 9267 2285L 9267

Scenario 1 Critical Obstacles




SJC Project CAKE Aircraft Performance Assessment Airspace Scenario Obstacle Data

FID| Elv_MSL Name Easting Northing Lat Long Overl2L | Outl2L| Over12R | Outi2R
1 390 Crtical Obs #1 6156303.83 | 1945702.897 | 37° 19' 48.549" N | 121° 53' 39.258" W | 703R | 10080 OR 10080
2 390 Critical Obs #2 | 6156839.597 | 1946157.498 | 37° 19' 53.122" N | 121° 53" 32.709" W OR 10080 703L 10080
3 354 Bank of America | 6157520.336 | 1947801.754 | 37°20'9.478" N | 121°53'24.583" W | 1583L | 9267 2285L 9267
4 350 Adobe 6156279.846 | 1945941.228 | 37° 19' 50.902" N | 121° 53'39.599" W | 567R 9883 136L 9883
5 202 SAP Pavilion 6154115.628 | 1946839.133 | 37° 19' 59.459" N| 121°54'6.559" W | 1636R | 7798 933R 7798
6 295 Obs #3 6155908.654 | 1949175.325 | 37° 20' 22.820" N | 121°53"'44.792" W | 1243L | 7177 1945L 7177
7 256 Obs #4 6153344.702 | 1948557.966 | 37° 20' 16.337" N | 121° 54' 16.423" W | 1111R | 5989 409R 5989
8 317 Obs #5 6154402.503 | 1947003.05 | 37°20'1.122" N | 121°54'3.038"W | 1311R | 7858 609R 7859
9 235 Obs #6 6152449.053 | 1948631.045 | 37° 20' 16.927" N | 121° 54' 27.526" W | 1746R | 5353 1045R 5353
10 308 Obs #7 6155717.274 | 1948477.779 | 37° 20' 15.896" N | 121° 53'47.032" W | 646L 7585 1348L 7585
11 310 Obs #8 6155627.052 | 1948325.585 | 37° 20' 14.378" N | 121°53'48.121" W | 479L 7643 1181L 7642
12 357 Obs #9 6155744.129 | 1946550.229 | 37° 19' 56.843" N | 121° 53'46.344" W | 581R 9072 121L 9072

Scenario 4 Critical Obstacles




SJC Project CAKE Aircraft Performance Assessment Airspace Scenario Obstacle Data

FID| Elv_MSL Name Easting Northing Lat Long Overl2L | Outl2L| Over12R | Outi2R
1 354 Bank of America | 6157520.336 | 1947801.754 | 37°20'9.478" N | 121°53'24.583" W | 1583L | 9267 2285L 9267
2 350 Adobe 6156279.846 | 1945941.228 | 37° 19' 50.902" N | 121° 53'39.599" W | 567R 9883 136L 9883
3 255 Adobe 6156386.62 | 1946261.926 | 37° 19'54.088" N | 121° 53'38.336" W | 278R 9708 425L 9707
4 343 Adobe 6156559.009 | 1946221.246 | 37°19'53.711" N [ 121° 53'36.194" W | 173R 9850 530L 9850
5 321 Adobe 6156628.35 | 1946008.93 |37°19'51.622" N | 121°53'35.297" W | 257R | 10057 445L 10057

Scenario 7 Critical Obstacles




SJC Project CAKE Aircraft Performance Assessment Airspace Scenario Obstacle Data

FID_| Elv_MSL Name Easting Northing Lat Long Overl2L | Outl2L| Overl2R | Outl2R
1 420 Obs#8 6156853.137 | 1946141.547 | 37° 19' 52.966" N | 121° 53' 32.538" W OR 10101 703L 10101
2 354 Bank of America | 6157520.336 | 1947801.754 | 37°20'9.478" N | 121°53'24.583" W | 1583L | 9267 2285L 9267
3 350 Adobe 6156279.846 | 1945941.228 | 37° 19' 50.902" N | 121° 53'39.599" W | 567R 9883 136L 9883
4 202 SAP Pavilion 6154115.628 | 1946839.133 | 37° 19' 59.459" N 121°54'6.559" W | 1636R | 7798 933R 7798
5 376 Obs#11 6156658.984 | 1948430.101 | 37° 20' 15.563" N | 121°53'35.364" W | 1333L | 8231 2035L 8230
6 365 Obs#7 6155728.724 | 1947659.49 | 37°20'7.807" N | 121°53'46.739" W | 125L 8216 827L 8216
7 395 Obs#1 6155939.407 | 1946486.899 | 37° 19' 56.246" N | 121°53'43.914" W | 473R 9247 229L 9247
8 379 Obs#10 6156531.822 | 1948075.624 | 37° 20' 12.040" N | 121° 53'36.873" W | 1007L | 8419 1709L 8418
9 443 Obs#9 6158128.428 | 1946913.684 | 37° 20'0.787" N | 121°53'16.891" W | 1472L | 10338 | 2175L | 10337
10 564 Obst#12 6160135.441 | 1944883.194 | 37° 19'41.007" N | 121°52'51.672" W | 1688L | 13185 | 2391L | 13184
11 399 Obs#4 6157463.99 | 1947705.53 | 37°20'8.518" N | 121°53'25.263" W | 1478L | 9304 2180L 9304
12 292 Obs#5 6153930.962 | 1948501.026 | 37° 20' 15.861" N | 121°54'9.154" W 701R 6411 1L 6411
13 347 Obs#3 6154532.304 | 1947459.136 | 37°20'5.650" N | 121°54'1.515" W | 917R 7595 215R 7595
14 350 Obs#2 6154282.06 | 1947143.026 | 37°20'2.488" N | 121°54'4.555" W | 1312R | 7674 610R 7674
15 494 Obs#13 6158289.838 | 1944047.141 | 37° 19'32.472" N | 121° 53' 14.367" W | 260R | 12628 443L 12628
16 456 Obst#6 6155844.832 | 1944557.835 | 37° 19'37.161" N | 121° 53'44.729" W | 1794R | 10656 | 1091R | 10656

Scenario 9 Critical Obstacles




SJC Project CAKE Aircraft Performance Assessment Airspace Scenario Obstacle Data

Obstacle Data

Note: Please note that in Scenario 10, the critical
obstacle for evaluation is named "Obs#2".

This obtacle has five heights that we are requesting you
to evaluate in your obstacle performance assessment:
Baseline:  237' MSL

Option 10A: 262' MSL

Option 10B: 287' MSL

Option 10C: 312' MSL

Option 10D: 340' MSL

FID| Shape * | FID_| Elv_MSL Name Easting Northing Lat Long Over12L | Outl2L| Overl2R| Outl2R
1 Point 15 237 Obs#2 6154240.507 | 1944600.667 | 37° 19' 37.347" N| 121° 54'4.598" W 2989R 9586 [ 2286R 9586
2 Point 3 350 Adobe 6156279.846 | 1945941.228 | 37° 19' 50.902" N [ 121° 53'39.599" W | 567R567R | 9883 136L 9883
3 Point 4 202 SAP Pavilion | 6154115.628 | 1946839.133 | 37° 19' 59.459" N | 121°54'6.559" W 1636R 7798 933R 7798
4 Point |1000| 255 Adobe 6156386.62 | 1946261.926 | 37° 19' 54.088" N | 121° 53' 38.336" W 278R 9797 4251 9707
5 Point |1001| 343 Adobe 6156559.009 | 1946221.246 | 37°19'53.711" N [ 121° 53' 36.194" W 173R 9850 530L 9850
6 Point |1004| 321 Adobe 6156628.35 | 1946008.93 | 37°19'51.622" N | 121° 53' 35.297" W 257R 10057 4451 10057

Scenario 10A Obstacle Data

FID| Shape * | FID_| Elv_MSL Name Easting Northing Lat Long Over12L | Outl2L| Overl2R| Outl2R
1 Point 15 262 Obs#2 6154240.507 | 1944600.667 | 37° 19' 37.347" N| 121° 54'4.598" W 2989R 9586 [ 2286R 9586
2 Point 3 350 Adobe 6156279.846 | 1945941.228 | 37° 19' 50.902" N [ 121° 53'39.599" W | 567R567R | 9883 136L 9883
3 Point 4 202 SAP Pavilion | 6154115.628 | 1946839.133 | 37° 19' 59.459" N [ 121°54'6.559" W 1636R 7798 933R 7798
4 Point |1000| 255 Adobe 6156386.62 | 1946261.926 | 37° 19' 54.088" N | 121° 53' 38.336" W 278R 9797 4251 9707
5 Point |1001| 343 Adobe 6156559.009 | 1946221.246 | 37°19'53.711" N [ 121° 53' 36.194" W 173R 9850 530L 9850
6 Point |1004| 321 Adobe 6156628.35 | 1946008.93 | 37°19'51.622" N | 121° 53' 35.297" W 257R 10057 4451 10057

Scenario 10B Obstacle Data

FID| Shape * | FID_| Elv_MSL Name Easting Northing Lat Long Over12L | Outl2L| Overl2R| Outl2R
1 Point 15 287 Obs#2 6154240.507 | 1944600.667 [ 37° 19' 37.347" N| 121° 54'4.598" W 2989R 9586 [ 2286R 9586
2 Point 3 350 Adobe 6156279.846 | 1945941.228 | 37° 19' 50.902" N [ 121° 53'39.599" W | 567R567R | 9883 136L 9883
3 Point 4 202 SAP Pavilion | 6154115.628 | 1946839.133 | 37° 19' 59.459" N | 121°54'6.559" W 1636R 7798 933R 7798
4 Point |1000| 255 Adobe 6156386.62 | 1946261.926 | 37° 19' 54.088" N | 121° 53' 38.336" W 278R 9797 4251 9707
5 Point |1001| 343 Adobe 6156559.009 | 1946221.246 | 37° 19'53.711" N [ 121° 53' 36.194" W 173R 9850 530L 9850
6 Point |1004| 321 Adobe 6156628.35 | 1946008.93 | 37°19'51.622" N | 121° 53' 35.297" W 257R 10057 4451 10057

Scenario 10C Obstacle Data

FID| Shape * | FID_| Elv_MSL Name Easting Northing Lat Long Over12L | Outl2L| Overl2R| Outl2R
1 Point 15 312 Obs#2 6154240.507 | 1944600.667 [ 37° 19' 37.347" N| 121° 54'4.598" W 2989R 9586 [ 2286R 9586
2 Point 3 350 Adobe 6156279.846 | 1945941.228 | 37° 19' 50.902" N [ 121° 53'39.599" W | 567R567R | 9883 136L 9883
3 Point 4 202 SAP Pavilion | 6154115.628 | 1946839.133 | 37° 19' 59.459" N | 121°54'6.559" W 1636R 7798 933R 7798
4 Point |1000| 255 Adobe 6156386.62 | 1946261.926 | 37° 19' 54.088" N | 121° 53' 38.336" W 278R 9797 4251 9707
5 Point |1001| 343 Adobe 6156559.009 | 1946221.246 | 37°19'53.711" N [ 121° 53' 36.194" W 173R 9850 530L 9850
6 Point |1004| 321 Adobe 6156628.35 | 1946008.93 | 37°19'51.622" N | 121° 53' 35.297" W 257R 10057 4451 10057

Scenario 10D Obstacle Data

FID| Shape * | FID_| Elv_MSL Name Easting Northing Lat Long Over12L | Outl2L| Overl2R| Outl2R
1 Point 15 340 Obs#2 6154240.507 | 1944600.667 | 37° 19' 37.347" N| 121° 54'4.598" W 2989R 9586 [ 2286R 9586
2 Point 3 350 Adobe 6156279.846 | 1945941.228 | 37° 19' 50.902" N [ 121° 53'39.599" W | 567R567R | 9883 136L 9883
3 Point 4 202 SAP Pavilion | 6154115.628 | 1946839.133 | 37° 19' 59.459" N | 121°54'6.559" W 1636R 7798 933R 7798
4 Point |1000| 255 Adobe 6156386.62 | 1946261.926 | 37° 19' 54.088" N | 121° 53' 38.336" W 278R 9797 4251 9707
5 Point |1001| 343 Adobe 6156559.009 | 1946221.246 | 37° 19'53.711" N [ 121° 53' 36.194" W 173R 9850 530L 9850
6 Point |1004| 321 Adobe 6156628.35 | 1946008.93 | 37°19'51.622" N | 121° 53' 35.297" W 257R 10057 4451 10057

Scenario 10 Critical Obstacles




2018_SJIC_VGA_6371.SPC
|sic  |e2204.A |AWP |1.07|
NORMAN Y MINETA SAN JOSE INTL
|SAN JOSE | CALIFORNIA
|NAD8S3 |5 M |15 M |NAVDSS |25 cM
|-13.4|3572016]|
62.2| -45.0|30L+10 |3572016]

372145.6|-1215544.8|

1 |P|3572016|

72157.4164|-1215611.9716|1384847| 4626|100|3572016|
48.9| -58.3|3572016]|
| I

w—

®| 41.9] -65.3|3572016]
2313| 47.2] -60.0|3572016|
4626| 51.7| -55.5|3572016]|

|P|3572016|

w —

72122.9983|-1215534.2452|3184910| 4626|100|3572016|
51.8| -55.3|3572016|
| | | |
®| 51.7| -55.5|3572016]
2313| 47.2] -60.0|3572016]|
4626| 41.9| -65.3|3572016|

12L |P|3572016|

2
| |
372229.9801|-1215624.6377|1384833|11000|150| 3572016
43.8| -63.3|3572016]|
372220.2525|-1215613.9699|  1308|3572016|
@] 37.7| -69.5|3572016]
1308| 37.8| -69.4|3572016]|
2920| 38.5| -68.7|3572016]|
4250| 43.8| -63.4|3572016|
5500| 47.0| -60.1]|3572016]
8463| 55.2| -51.9|3572016]|
|10060| 56.7| -50.4|3572016]|
|11000| 61.1| -46.0|3572016]|
#
|30R |P|3572016]

|
|
|
@
|
|
|
|
|
|
|
|
#
|2
|
|
|
|
|
|
|
#
|
|
|
|
|
|
|
|
|
|
|

|

| 372108.1324|-1215454.9212|3184927|11000|150|3572016 |
| 55.2] -51.9|3572016|

| 372127.0149|-1215515.6102| 25373572016

| | 61.1| -46.8|3572016]

| 940| 56.7| -50.4|3572016]|

Page 1

|3572016|



R |P|3572016|

w—N

#
|30L |P|3572016|

|
|
|
|
| o] 2.1 -45.
|
|
|
|
|
|
@
|
|
|
|
|
|

|GS CE (30L_S3C)
353R| 1109|3572016|
|GS SB (12R_SLV)

| | 3572016

|GS SB (12R_SLV)
285R| 1060|3572016|
| LoC (12R_SLV)

| 72|3572016 |

| LoC (30L_S3C)

2537| 55.2] -51.
5500| 47.0| -60.
6750| 43.8] -63.
8080| 38.5| -68.
9692| 37.8] -69.
11000| 37.7| -69.

10| 62.2| -45.
930| 57.7| -49.
2537| 57.8| -5e.

5500| 48.9| -58.
9703| 37.9] -69.
11000| 38.2| -69.
DME (12R_SLV)
| 3572016
DM (30L_S3C)
|3572016|
GS CE (30L_S3C)
|3572016|

93572016 |
1| 3572016 |
4|3572016|
7|3572016|
4|3572016|
5|3572016 |

0|3572016|
3|3572016 |
3|3572016|
2| 3572016 |
4|3572016|
0|3572016|
0|3572016|

0]3572016 |
0]3572016 |
4|3572016|
2|3572016|
3|3572016]|
3|3572016]|
0]3572016 |

PP

PP

2018_SJIC_VGA_6371.SPC

72225.4266|-1215631.1597| 1384834 |11000|150|3572016 |
45.6| -61.6|3572016]|
372215.7747|-1215620.5816 |
o] 38.2| -69.
1297| 37.9] -69.
5500|  48.9| -58.
8463| 57.0| -50.
|10070| 57.7| -49.
|10990| 62.2| -45.
|11000| 62.1| -45.

1297|3572016 |

372103.5766 | -1215501.4432|3184928|11000|150| 3572016 |
57.0| -50.2|3572016|
372122.4564|-1215522.1304|

25373572016

| 372227.5750|-1215632.
| 372102.6639]|-1215501.
| 372133.0094|-1215527.
| 372130.7086]|-1215531.
| 372206.0334|-1215614.
| 372207.8901]|-1215611.
| 372103.0434|-1215500.

| 372227.1917]|-1215633.

Page 2

6145 |
3459
8798 |
1746 |
5901 |
9316 |
8585 |

1047

56.

81

48.

54.

36.

40.

75

49,

0|

4|

0|

8|

A

6]

-51.

-25

-58.

-70.

-32

-57.

2|

8|

4]

A

5]



|  238]3572016]
| VOR/DME (SIC)

| |3572016|
#

| ALS/MALSR

| | 3572016
| ALS/MALSR

| | 3572016
| ALS/MALSR

| | 3572016
| ALS/MALSR

| | 3572016
| APBN

| | 3572016
| PAPI/PAPI4

| | 3572016
| PAPI/PAPI4 (12L)

176R| 1336|3572016|

| PAPI/PAPI4 (12R)

| | 3572016

| PAPI/PAPI4 (12R)

180R| 1360|3572016|

| PAPI/PAPI4 (29) [INACTIVE]
| | 3572016

| PAPI/PAPI4 (29) [INACTIVE]
116L|  798|3572016|

| PAPI/PAPI4 (30L)

| | 3572016

| PAPI/PAPI4 (30L)

180L| 1409|3572016|

| PAPI/PAPI4 (36R)

| | 3572016

| PAPI/PAPI4 (36R)

176L| 1412|3572016|

|REIL (12L)

| | 3572016
|REIL

| | 3572016
|REIL

| | 3572016
|REIL

| | 3572016
#

| AWOS

| |3572016|
|WIND CONE

| | 3572016
|WIND CONE

(12R)
(12R)
(30L)

(30L)

(12L)

(12L)
(29) [INACTIVE]

(29) [INACTIVE]

2018_SJIC_VGA_6371.SPC

| 372228.9638|-1215640.

| 372234.9685|-1215641.
| 372215.7705|-1215620.
| 372122.3916|-1215522.
| 372104.5999|-1215502.
| 372210.4564|-1215542.

| 372209.2023|-1215604.

PP|

| 372204.4841|-1215611.

PP|

| 372128.2145|-1215541.

PP|

| 372131.7671|-1215535.

PP|

| 372136.4130|-1215528.

PP|

| 372219.7285|-1215615.
| 372221.2225|-1215613.
| 372123.3000|-1215533.

| 372122.1215|-1215534.

| 372133.8610|-1215527.
| 372145.5676|-1215541.

| 372114.5051|-1215506.

Page 3

372210.3086|-1215603.

372205.6586|-1215609.

372128.9327|-12155490.

372132.9386|-1215533.

372137.5183|-1215527.

8069 |

6333
5718
0599 |
5648 |
4811 |
6523
0682 |
1667 |
4850 |
7774]
7490 |
2961 |
6186 |
7064 |
1237|
2858
1454 |
0865 |

7570 |

9346 |
7151 |

3449

34.

33.

38.

57.

61.

36.

35.

38.

37.

41.

48.

50.

49.

53.

48.

51.

36.

36.

51.

52.

49,

42.

52.

-72.

-74.

-69.

-50.

-45.

-71.

-71.

-69.

-58.

-57.

-58.

-70.

-71.

-56.

-55

-58.

-65

-54.

5

5

8|

1]

2|

A

8|



| |3572016 |
|WIND CONE
| |3572016 |
|WIND CONE
| |3572016 |
|WIND CONE
| |3572016 |
@
|11 |VGA |
#
|29 |VGA |
#
|12L |VGA |
#
|30R |VGA |
#
|12R |VGA |
#
|30L |VGA |
#
|ARP |HCT |
| SIGN

| | |3572016|
| SIGN

| | |3572016|
| GRD

| | |3572016|
| GRD

| | |3572016|
| GRD

| | |3572016|
| GRD

| | |3572016|
|RWY LT

| | |3572016|
| FENCE

| | |3572016|
| ANT

| | |3572016|
| GRD

| | |3572016|
| NAVAID

| | |3572016|
| CONTROL TWR

| | |3572016|
| TREE

| | |3572016|
| POLE

2018_SJIC_VGA_6371.SPC

| 372132.1672|-1215536.8878|

| 372206.9395|-1215606.7842 |

| 372221.6723|-1215619.6997|

372143.50|-1215549.
372139.80|-1215543.
372138.55|-1215541.
372151.04|-1215552.
372136.45]|-1215544.
372147.92|-1215556.
372146.72|-1215559.
372139.20]|-1215557.
372137.83|-1215532.
372141.93|-1215600.
372136.19]-1215555.
372134.96|-1215553.
372135.06|-1215554.

372137.38]|-1215557.
Page 4

37|1A]
62|1A|
06| 1A|
15| 1A|
05| 1A|
63|1A]
34|1A|
99|1A|
37|1A]
01|1A|
47|1A|
83|1A|
24|1A|

75|1A|

50 |
52|
50 |
45|
48|
45|
46|
57|
81|
47|
137|
156 |
74|

73|

47.9|
37.2]

36.6|

-59.2|
-70.0|

-70.5|

5]

5]

2|
10|
34|
|
90|

108|

26|

-12|
-10|
-12|
-17|
-14|
-17|
-16|
_5|
19|
-15|
75|
94 |
12|

11|



2018_SJIC_VGA_6371.SPC

| | | 3572016

| NAVAID | 372144.67|-1215602.32|1A| 46| | 2| -16]
| | | 3572016

| GRD | 372142.15|-1215602.07|1A| 47| | | -15]
| | | 3572016

|WALL | 372133.47|-1215554.40|1A| 66| | 18] 4|
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| FENCE | 372137.85|-1215559.93|1A| 57| | 10| -5
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| GRD | 372139.64|-1215601.80|1A| 47| | | -15]
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| WSK | 372132.17|-1215536.89|1A| 59| | 11| -3
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| SIGN | 372154.65|-1215559.97|1A| 47| | 5| -15]
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| BLDG | 372131.00|-1215549.76|1A| 74| | 24| 12|
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| BLDG | 372132.62|-1215556.59|1A| 91| | 25| 29|
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| GRD | 372129.45|-1215545.37|1A| 50| | | -12]
| | | 3572016

| ANT | 372134.16|-1215559.55|1A| 132] | 82| 70|
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| BLDG | 372140.29|-1215605.22|1A| 98| | 51| 36|
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|HGR | 372129.69|-1215553.37|1A| 91| | 39| 29|
| | | 3572016

| GRD | 372144.91|-1215606.58|1A| 46| | | -16]
| | | 3572016

| BLDG | 372128.40|-1215549.55|1A| 90| | 39| 28|
| | | 3572016

| GRD | 372146.70|-1215606.85|1A| 46| | | -16]
| | | 3572016

| GRD | 372127.95|-1215543.95|1A| 51| | | -11]

Page 5



2018_SJIC_VGA_6371.SPC

| | | 3572016

| ANT | 372132.48|-1215559.69|1A| 132] | 82| 70|
| | | 3572016

|VERTICAL POINT | 372127.89|-1215542.32|1A| 54| | 4] -8
| | | 3572016

| POLE | 372134.39|-1215602.17|1A| 74| | 25| 12|
| | | 3572016

| POLE | 372136.17|-1215603.99|1A| 78] | 30| 16|
| | | 3572016

| TREE | 372141.27|-1215606.77|1A| 71| | | 9]
| | | 3572016

| GRD | 372131.42|-1215530.64|1A| 53] | | -9]
| | | 3572016

| GRD | 372158.69|-1215600.55|1A| 43| | | -19]
| | | 3572016

| BLDG | 372142.02|-1215607.10|1A| 97| | 49| 35|
| | | 3572016

| GRD | 372130.40|-1215532.19|1A| 53] | | -9]
| | | 3572016

| GRD | 372157.72|-1215602.07|1A| 43| | | -19]
| | | 3572016

| TWR | 372133.02|-1215527.88|1A| 98| | s5e| 36|
| | | 3572016

| GRD | 372134.94|-1215525.64|1A| 51| | | -11]
| | | 3572016

| POLE | 372130.75|-1215559.05|1A| 99| | 48| 37|
| | | 3572016

| GRD | 372202.25|-1215555.54|1A|  41] | | -21]
| | | 3572016

| SIGN | 372137.74|-1215523.21|1A| 54| | 4] -8
| | | 3572016

| SIGN | 372139.72|-1215522.09|1A| 54| | 3] -8
| | | 3572016

| GRD | 372135.99|-1215524.15|1A| 51| | | -11]
| | | 3572016

| POLE | 372138.52|-1215607.03|1A| 79| | 32| 17|
| | | 3572016

| BLDG | 372127.80|-1215553.50|1A| 82| | 31| 20|
| | | 3572016

| GRD | 372203.26|-1215554.05|1A| 41| | | -21]
| | | 3572016

| GRD | 372126.59|-1215541.83|1A| 52| | | -10]
| | | 3572016

| GRD | 372146.44|-1215609.05|1A| 45| | | -17]
| | | 3572016

| BLDG | 372126.80|-1215551.15|1A| 90| | 39| 28|
| | | 3572016

| TREE | 372128.51|-1215556.63|1A| 96| | | 34]

Page 6



2018_SJIC_VGA_6371.SPC

| | | 3572016

| BLDG | 372126.00|-1215545.72|1A| 92| | 39]
| | | 3572016

| GRD | 372148.80|-1215609.16|1A| 44| |
| | | 3572016

| GRD | 372125.85|-1215543.62|1A| 51| |
| | | 3572016

| SIGN | 372128.83|-1215531.35|1A| 55| | 4|
| | | 3572016

| TRMSN TWR | 372202.49|-1215531.55|1A| 149 | 103]
| | | 3572016

| POLE | 372140.23|-1215608.90|1A| 78| | 32]
| | | 3572016

| BLDG | 372125.54|-1215548.07|1A| 100 | 48]
| | | 3572016

| BLDG | 372145.18|-1215610.56|1A| 97| | 51|
| | | 3572016

| SIGN | 372205.23|-1215553.29|1A| 42| | 4|
| | | 3572016

| POLE | 372142.03|-1215610.48|1A| 76| | 30|
| | | 3572016

| GRD | 372125.02|-1215540.08|1A| 52| |
| | | 3572016

| GRD | 372139.14|-1215519.61|1A| 52| |
| | | 3572016

|WALL | 372125.05|-1215551.04|1A| 71| | 19]
| | | 3572016

| BLDG | 372124.07|-1215542.65|1A| 94| | 42]
| | | 3572016

| TREE | 372124.95|-1215552.83|1A| 109 |
| | | 3572016

| GRD | 372149.12|-1215611.75|1A| 44| |
| | | 3572016

| TREE | 372123.85|-1215547.22|1A| 125] |
| | | 3572016

| POLE | 372143.63|-1215612.22|1A| 76| | 31]
| | | 3572016

| BLDG | 372147.00|-1215612.52|1A| 96| | 5o
| | | 3572016

| GRD | 372126.51|-1215529.96|1A| 53] |
| | | 3572016

| GRD | 372152.75|-1215611.58|1A| 43| |
| | | 3572016

| GRD | 372127.10|-1215528.55|1A| 54| |
| | | 3572016

| TREE | 372122.83|-1215545.06|1A| 102| |
| | | 3572016

| GRD | 372150.80|-1215612.60|1A| 45| |
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30|
-18|

-11]

87|
16|
38|
35|
-20]
14|
-10|

-10|

32|
47|
-18]|
63|
14|
34|
-9

-19|

40|

-17]
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| | | 3572016

| TREE | 372122.91|-1215549.42|1A| 102] | | 40|
| | | 3572016

| NAVAID | 372123.33|-1215537.45|1A| 55| | 2] -7]
| | | 3572016

| POLE | 372145.28|-1215613.98|1A| 75| | 30| 13|
| | | 3572016

| NAVAID | 372125.58|-1215529.75|1A| 55| | 3] -7]
| | | 3572016

| GRD | 372122.61|-1215539.61|1A| 53] | | -9]
| | | 3572016

| TREE | 372134.07|-1215610.47|1A| 150 | | 88|
| | | 3572016

| POLE | 372141.90|-1215515.68|1A| 136 | 84| 74|
| | | 3572016

| GRD | 372152.12|-1215613.85|1A| 44| | | -18]
| | | 3572016

| SIGN | 372200.78|-1215608.26|1A| 42| | 4] -20]|
| | | 3572016

| GRD | 372122.59|-1215535.56|1A| 53] | | -9]
| | | 3572016

| BLDG | 372121.53|-1215541.66|1A| 101] | 47| 39|
| | | 3572016

| SIGN | 372123.35|-1215532.73|1A| 53] | 3] -9
| | | 3572016

| SIGN | 372127.14|-1215525.02|1A| 57| | 4] -5
| | | 3572016

| BLDG | 372149.24|-1215614.96|1A| 96| | 51| 34|
| | | 3572016

| GRD | 372121.96|-1215536.72|1A| 54| | | -8]
| | | 3572016

| GRD | 372122.10|-1215534.75|1A| 52| | | -10]
| | | 3572016

| TREE | 372120.87|-1215547.57|1A| 116 | | 54
| | | 3572016

| SIGN | 372202.12|-1215608.11|1A| 44| | 5| -18]
| | | 3572016

| SIGN | 372121.84|-1215535.11|1A| 56| | 3] -6]
| | | 3572016

| TREE | 372120.52|-1215544.38|1A| 113] | | 51|
| | | 3572016

| SIGN | 372121.71|-1215535.01|1A| 56| | 3] -6]
| | | 3572016

| POLE | 372147.42|-1215616.32|1A| 75| | 31| 13|
| | | 3572016

| GRD | 372121.53|-1215535.21|1A| 53] | | -9]
| | | 3572016

| GRD | 372120.78|-1215538.46|1A| 54| | | -8]
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| SIGN

| BLDG

| TREE

| TREE

| GRD

| SIGN

| SIGN

| TREE

| SIGN

| POLE

| POLE

|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|

|3572016|

| VERTICAL POINT

| TREE

| BLDG

| POLE

| TREE

|RD (N)

| TREE

| TREE

| TREE

| TREE

| TWR

| ANT

| TREE

|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|

|3572016|

2018_SJIC_VGA_6371.SPC
372156.94|-1215613.52|1A|
372150.10|-1215616.40 | 1A|
372120.07|-1215541.08|1A|
372120.06|-1215541.22|1A|
372153.54|-1215615.48 | 1A|
372157.16|-1215613.78|1A|
372121.40|-1215532.41|1A|
372119.17|-1215544.62 | 1A|
372158.96|-1215613.57 | 1A|
372206.77|-1215605.26 | 1A|
372154.71]-1215616.75 | 1A|
372120.49|-1215531.98|1A|
372118.44|-1215541.77 | 1A|
372151.89|-1215618.35|1A|
372153.91]-1215617.88|1A|
372137.76|-1215618.69|1A|
372117.38|-1215543.67|1A|
372116.80|-1215541.09 | 1A|
372122.00|-1215608.25 | 1A|
372206.94|-1215517.66 | 1A|
372151.65|-1215622.28|1A|
372206.03|-1215614.61|1A|
372154.90|-1215624.09 | 1A|

372156.51|-1215623.50|1A|
Page 9

43|
134|
134|
138
44|
43|
67|
117|
55|
58|
66|
57|
100 |
134|
68|
155 |
69|
106 |
172|
154 |
98|
62|
106 |

116|

|
3]

16|

16|
23|
25|

4]

89|

25|

26|

64 |

-19|
72|
72|
76|

-18|

-19|

55|

_7|

4]
_5|
38|
72|

6l
93|

7]
44|

110]|
92|

36|

44|

54|



| TREE

| TRMSN TWR

| TREE

| BLDG

| BLDG

| POLE

| TREE

| TREE

| TREE

| POLE

| POLE

| TREE

| STADIUM

| TREE

| POLE

| TREE

| POLE

| POLE

| BLDG

| POLE

| POLE

| POLE

| TREE

| TREE

|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|

|3572016|

372157.01|-1215623.
372218.71|-1215540.
372157.95|-1215625.
372109.96|-1215538.
372110.06|-1215533.
372222.25|-1215600.
372109.75]|-1215522.
372109.60|-1215522.
372109.47|-1215522.
372110.26]|-1215520.
372107.02|-1215528.
372109.04|-1215521.
372106.34|-1215528.
372108.25]|-1215522.
372208.16|-1215628.
372107.99|-1215521.
372109.12|-1215519.
372107.32|-1215522.
372217.21|-1215509.
372210.53|-1215628.
372106.82|-1215521.
372108.11|-1215518.
372209.21|-1215630.

372209.41|-1215630.
Page 10
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92|1A|
39|1A|
97|1A|
26| 1A|
85|1A|
91|1A|
81|1A|
60| 1A|
91|1A|
36| 1A|
14|1A|
43|1A|
95| 1A|
27|1A]
67|1A]
85|1A|
12|1A]
28| 1A|
16| 1A|
65|1A|
07|1A|
00| 1A|
13|1A]

50| 1A|

104 |
168|
109 |
161|
147 |
122|
80|
84|
97|
90|
142|
84|
137|
105 |
78|
109 |
88|
92|
215|
83|
105 |
91|
86|

87|

127 |
|
103 |
88|
87|
|
|
|

35|

81|

79|

40|

33|
35|
175 |
44|
48|

36|

42|
106 |
47|
99|
85|
60|
18|
22|
35|
28|
80|
22|
75|
43|
16|
47|
26|
30|
153 |
21|
43|
29|
24|

25|



| TREE
| POLE
| TREE
| TREE
| POLE
| TREE
| POLE
| TREE
| TREE
| TREE
| POLE
| POLE
| POLE
| TREE
| BLDG
| TREE
| TREE
| POLE
| TREE
| POLE
| TREE
| TREE
| TREE

| POLE

|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|

|3572016|

2018_SJIC_VGA_6371.SPC
372210.05|-1215630.23|1A|
372106.20|-1215520.03 | 1A|
372211.08|-1215630.04 | 1A|
372211.49]-1215630.05 | 1A|
372107.09|-1215516.89|1A|
372211.98|-1215630.19|1A|
372105.68|-1215518.98|1A|
372212.34|-1215630.26 | 1A|
372105.58|-1215518.16 | 1A|
372106.11|-1215516.74|1A|
372104.65|-1215519.79|1A|
372105.14|-1215517.93|1A|
372106.09|-1215515.78|1A|
372211.54|-1215632.16 | 1A|
372203.93|-1215452.05 | 1A|
372105.58|-1215516.11|1A|
372212.12]-1215632.27|1A|
372103.95|-1215518.87 | 1A|
372212.68|-1215632.20|1A|
372104.59|-1215516.90 | 1A|
372212.70|-1215632.54|1A|
372105.21]-1215515.10 | 1A|
372212.69|-1215632.78|1A|

372105.13|-1215514.61|1A|
Page 11

88|
89|
80|
78|
89|
82|
88|
84|
99|
100 |
89|
89|
91|
99|
195 |
94|
78|
89|
79|
89|
86|
102|
89|

91|

32|

32|

32|

32|
32|

34|

151 |

32|

31|

34|

26|
27|
18|
16|
27|
20|
26|
22|
37|
38|
27|
27|
29|
37|
133
32|
16|
27|
17|
27|
24|
40|
27|

29|



| TREE
| TREE
| TREE
| TREE
| TREE
| TREE
| TREE
| TREE
| TREE
| TREE
| TREE
| TREE
| TREE
| POLE
| POLE
| TREE
| TREE
| TREE
| TREE
| POLE
| POLE
| TREE
| POLE

| TREE

|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|

|3572016|

2018_SJIC_VGA_6371.SPC
372214.03|-1215631.89|1A|
372104.89|-1215514.87 | 1A|
372213.47|-1215632.80|1A|
372212.68|-1215633.52|1A|
372212.69|-1215633.70|1A|
372104.58|-1215514.54 | 1A|
372212.61]-1215633.92|1A|
372214.48|-1215632.39|1A|
372213.59|-1215633.33|1A|
372213.94|-1215633.09|1A|
372212.60|-1215634.47 | 1A|
372214.81|-1215632.96 | 1A|
372213.70|-1215634.03 | 1A|
372103.62|-1215514.77 | 1A|
372103.74|-1215514.28|1A|
372213.71|-1215634.32|1A|
372215.04|-1215633.09|1A|
372102.29]-1215517.28|1A|
372215.66|-1215632.68|1A|
372120.27|-1215452.77 | 1A|
372102.66|-1215515.55 | 1A|
372215.16|-1215633.73|1A|
372103.23|-1215513.80|1A|

372215.25|-1215634.08|1A|
Page 12

81|
93|
85|
85|
87|
95|
90|
88|
89|
89|
81|
97|
94|
95|
95|
91|
96|
92|
86|
145 |
94|
116|
94|

112|

36|

35|

86 |

35|

35|

19|
31|
23|
23|
25|
33|
28|
26|
27|
27|
19|
35|
32|
33|
33|
29|
34|
30|
24|
83|
32|
54|
32|

50|



| POLE

| POLE

| TREE

| TREE

| TREE

| POLE

| BLDG

| SIGN

| GRD

| TREE

| SIGN

|RD SIGN

| POLE

| TREE

| POLE

| POLE

| POLE

| TREE

| GRD

| POLE

| POLE

| POLE

|WALL

| POLE

|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|

|3572016|

2018_SJIC_VGA_6371.SPC
372102.44|-1215515.00 | 1A|
372102.93|-1215513.72|1A|
372215.54|-1215634.28|1A|
372101.60|-1215515.99|1A|
372215.22|-1215634.72|1A|
372102.10|-1215514.39|1A|
372215.13|-1215637.64|1A|
372109.25|-1215458.44 | 1A|
372102.38|-1215508.25 | 1A|
372059.53|-1215512.78|1A|
372110.60|-1215455.33 | 1A|
372101.84|-1215507.62|1A|
372100.38|-1215510.31|1A|
372059.08|-1215513.11|1A|
372100.29|-1215509.82|1A|
372059.66|-1215510.77 | 1A|
372059.84|-1215509.46 | 1A|
372216.77|-1215639.72|1A|
372109.33|-1215454.86 | 1A|
372058.14|-1215512.77 | 1A|
372102.26|-1215504.48 | 1A|
372221.16|-1215635.78|1A|
372232.28]-1215619.20|1A|

372059.09|-1215510.01|1A|
Page 13

94|
95|
87|
94|
87|
94|
101|
62|
65|
106 |
62|
84|
100 |
103|
100 |
100 |
103|
108|
60|
105 |
79|
61|
47|

103|

35|

35|

35|
61|

4]

3]

35|

35|
35|

36|

42|
18]
24|
13|

35|

32|
33|
25|
32|
25|
32|
39|

ol

3]
44|

ol
22|
38|
41|
38|
38|
41|

46|

43|

17|

-15]

41|



| GRD

| GRD

| GRD

|WALL

| TREE

| TREE

|WALL

|WALL

| LoC

|RD (N)

|WALL

| LoC

|ELEC BOX

|WALL

| TREE

| TREE

| TREE

|WALL

| TREE

| POLE

| POLE

|WALL

|RD (N)

| FENCE

|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|

|3572016|

2018_SJIC_VGA_6371.SPC
372104.21|-1215500.76 | 1A|
372104.91|-1215459.56 | 1A|
372107.62|-1215455.69 | 1A|
372102.52|-1215502.72|1A|
372115.70|-1215447.04|1A|
372221.03|-1215637.46|1A|
372103.18|-1215500.97 | 1A|
372102.53|-1215501.90 | 1A|
372103.41]-1215500.45 | 1A|
372101.84|-1215502.85 | 1A|
372103.72|-1215459.87 | 1A|
372102.67|-1215501.34|1A|
372102.62|-1215501.19|1A|
372102.01]-1215502.09 | 1A|
372219.95|-1215639.16 | 1A|
372221.46|-1215637.67 | 1A|
372235.73|-1215614.51|1A|
372104.10|-1215458.70 | 1A|
372221.73|-1215637.60|1A|
372101.97|-1215501.75 | 1A|
372101.45|-1215502.40 | 1A|
372102.20|-1215500.83 | 1A|
372101.91]-1215501.21|1A|

372224.57|-1215634.96|1A|
Page 14

61|
61|
61|
73|
96|
90|
75|
76|
82|
77|
76|
85|
64|
72|
84|
94|
70|
75|
96|
77|
80|
72|
76|

49|

14|
15|

22|

15|

25|

12|

15|

15|

17|

12|

15|

_1|
_1|
11|
34|
28|
13|
14|
20|
15|
14|

23|

10|
22|
32|

8|
13|
34|
15|
18|
10|
14|

-13]



|WALL

|WALL

| POLE

|WALL

|WALL

|WALL

[RD (N)

| POLE

|WALL

| FENCE

[RD (N)

|WALL

| POLE

| POLE

|WALL

|RD SIGN

| FENCE

|WALL

| POLE

| POLE

|WALL

|WALL

| POLE

|WALL

|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|

|3572016|

2018_SJIC_VGA_6371.SPC
372101.34|-1215501.87 | 1A|
372105.68|-1215455.61|1A|
372102.21]-1215500.37|1A|
372106.35|-1215454.65 | 1A|
372102.60|-1215459.65 | 1A|
372107.02|-1215453.69|1A|
372101.00|-1215502.04 | 1A|
372233.66|-1215621.27|1A|
372103.20|-1215458.60 | 1A|
372229.55|-1215628.71|1A|
372102.23|-1215459.96 | 1A|
372232.69|-1215623.34|1A|
372101.59|-1215500.92 | 1A|
372223.36|-1215637.05|1A|
372107.69|-1215452.72|1A|
372057.53|-1215508.18 | 1A|
372225.44|-1215634.59|1A|
372230.14|-1215627.88|1A|
372102.71|-1215459.15|1A|
372103.41|-1215458.10 | 1A|
372105.42|-1215455.37 | 1A|
372230.68|-1215627.11|1A|
372104.16|-1215457.02 | 1A|

372108.38|-1215451.79|1A|
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65|
74|
77|
74|
72|
74|
73|
74|
72|
50|
76|
49|
79|
70|
73|
106 |
49|
49|
77|
77|
72|
49|
77|

73|

15|
16|
15|
12|

15|

40|
12|

15|

15|
17|
32|

16|

14|
14|
17|
17|
12|
14|
17|

15|

12|
15|
12|
10|
12|
11|
12|
10|
12|
14|
-13]
17|
8|
11|
44|
-13]
-13]
15|
15|
10|
-13]
15|

11|



2018_SJIC_VGA_6371.SPC

| | | 3572016
| FENCE | 372232.35|-1215624.28|1A| 48] | 15| -14|
| | | 3572016
|WALL | 372106.10|-1215454.40|1A| 72| | 12| 10|
| | | 3572016
|WALL | 372231.36|-1215626.13|1A| 49| | 16| -13|
| | | 3572016
|RD (N) | 372102.89|-1215458.62|1A| 76| | | 14|
| | | 3572016
|RD (N) | 372103.44|-1215457.80|1A| 75| | | 13]
| | | 3572016
| POLE | 372234.85|-1215619.33|1A| 79| | 45| 17|
| | | 3572016
|WALL | 372106.78|-1215453.44|1A| 72| | 12| 10|
| | | 3572016
|WALL | 372101.50|-1215500.62|1A| 66| | 3] 4|
| | | 3572016
|RD SIGN | 372106.13|-1215454.19|1A| 70| | | 8|
| | | 3572016
|WALL | 372232.00|-1215625.22|1A| 49| | 16| -13|
| | | 3572016
|RD (N) | 372105.23|-1215455.23|1A| 76| | | 14|
| | | 3572016
|WALL | 372107.46|-1215452.49|1A| 71| | 12] 9]
| | | 3572016
|RD (N) | 372105.88|-1215454.30|1A| 75| | | 13]
| | | 3572016
|WALL | 372228.11|-1215631.63|1A| 49| | 15| -13|
| | | 3572016
|RD (N) | 372103.23|-1215457.78|1A| 76| | | 14|
| 3572016
|WALL | 372227.13|-1215633.02|1A| 51| | 14| -11|
| | | 3572016
|WALL | 372108.16|-1215451.54|1A| 71| | 12] 9]
| | | 3572016
| POLE | 372105.40|-1215454.78|1A| 81| | 20| 19|
| | | 3572016
|WALL | 372226.28|-1215634.23|1A| 50| | 14| -12|
| | | 3572016
| POLE | 372101.99|-1215459.46|1A| 79| | 17| 17|
| | | 3572016
|RD SIGN | 372100.88|-1215501.19|1A| 71| | | 9]
| | | 3572016
|RD (N) | 372106.60|-1215453.27|1A| 75| | | 13]
| | | 3572016
|WALL | 372101.00|-1215500.87|1A| 67| | 6 5
| | | 3572016
| POLE | 372106.12|-1215453.75|1A| 81| | 21| 19|
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|WALL

|RD (N)

| POLE

[RD (N)

| POLE

| POLE

| FENCE

|WALL

|RD (N)

|RD (N)

| POLE

| POLE

|WALL

|RD SIGN

|RD SIGN

|WALL

|RD (N)

|WALL

|WALL

|WALL

| POLE

|RD SIGN

|WALL

|WALL

|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|

|3572016|

2018_SJIC_VGA_6371.SPC

372101.90|-1215459.42 | 1A|
372107.23|-1215452.37|1A|
372108.28|-1215451.19|1A|
372101.19|-1215500.46 | 1A|
372106.83|-1215452.74|1A|
372102.56|-1215458.30 | 1A|
372225.86|-1215635.09 | 1A|
372102.44|-1215458.39|1A|
372108.01|-1215451.32|1A|
372105.73|-1215453.91|1A|
372107.56|-1215451.75 | 1A|
372109.38|-1215449.77 | 1A|
372232.98|-1215624.41|1A|
372107.71|-1215451.51|1A|
372107.91|-1215451.26|1A|
372103.00|-1215457.37|1A|
372106.35|-1215453.00 | 1A|
372104.86|-1215454.83 | 1A|
372232.45|-1215625.58|1A|
372231.84|-1215626.69|1A|
372105.36|-1215454.16 | 1A|
372101.16|-1215459.92|1A|
372105.51|-1215453.89|1A|

372231.26|-1215627.73|1A]|
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66|
75|
76|
76|
80|
79|
47|
66|
74|
65|
80|
76|
44|
67|
67|
67|
70|
66|
45|
44|
83|
72|
65|

44|

17|

21|
17|
10|

5]

20|

17|

4]
10|
9]

21|

4]

9l

13|
14|
14|
18|
17|
-15]
4

12|

18|
14|
-18|
5]

5

8|
4
-17]
-18|
21|
10|
3]

-18|



|WALL

|RD (N)

|RD (N)

|RD SIGN

|WALL

[RD (N)

| FENCE

[RD (N)

| POLE

| FENCE

[RD (N)

[RD (N)

[RD (N)

|RD SIGN

| POLE

|WALL

|RD (N)

|RD (N)

|RD SIGN

| FENCE

| FENCE

| POLE

|RD SIGN

|RD SIGN

|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|
|3572016|