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Executive Summary

The aviation forecasts are essential to the updating of the Regional Airport
System Plan (RASP) as they provide the underlying estimates of future air
passenger and air cargo "demand" for airport capacity, indicating when and
where new runways may be needed. The RASP serves as the overall policy
document for identifying regional airport capacity needs and alternatives for
addressing these needs which can then be considered in the plans of the
individual airports. While a number of aviation forecasts were reviewed in the
process of updating the RASP forecasts, the new forecasts presented here differ
in terms-of the comprehensiveness of the analysis, the regional scope, and the
methodologies employed.

In developing our forecast methodology, we examined the factors and trends
that have influenced the growth of Bay Area air passenger and air cargo demand,
both regionally and at San Francisco, Oakland, and San Jose International
Airports. Our analysis considers economic-and pricing factors which affect
domestic and international travel as well as the way the airlines will most likely
respond to this growth in terms of the markets and Bay Area airports served.

Using the air passenger and air cargo projections, we then forecast commercial
passenger and air cargo flights at each major airport, which when combined with
general aviation and military flights, gives a picture of the potential demand for
use of the Bay Area airport runways. The forecast of aircraft operations (takeoffs
and landings) is derived from trends in airline load factors (the percentage of
seats filled), trends in the size of aircraft airlines are purchasing; and the
frequency of service provided in competitive markets. For air cargo we attempt
to estimate the likely division of air cargo tonnage transported in all cargo
aircraft ("freighters") versus that which will be carried in the "bellies" of
passenger aircraft. Finally, because airport runways are open to the whole flying
public, we expect continued use of all air carrier runways by general aviation

(small planes), air taxi companies (small planes for hire), and some military
aircraft.

In the following summary of the forecast results we will attempt to draw
connections between the forecasts and their implications for the airport capacity
assessment in Phase 2 of the RASP update.

Air Passenger and Airport Forecasts
Air Travel Markets

In looking at air passenger forecasts we are concerned both with the rate of
growth (when the demand will materialize) as well as how much demand there
will be. We are also concerned with where passengers will be flying, which
suggests which airlines and airports are likely to provide expanded or new
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Executive Summary

state cities (Sacramento, Fresno, Santa Barbara, Eureka, etc.) Commuter
aircraft are small aircraft (less than 100 seats) that feed air passengers into an
airline hub to connect with a large selection of domestic and international
flights. Most commuter flights serve San Francisco Airport, which is a hub
for United Airlines. While commuters enable air service to be operated
economically in small markets, they also use airport runway capacity that
would otherwise be available for larger aircraft.

e Connecting passengers. These are passengers that are not “local” to the Bay
Area and only use an airport as a transfer point from one flight to another on
an extended journey. Connecting passenger demand is included in
calculating the number of flights at each airport in the future, but these
passengers do not impact the ground transportation system needed to serve
the airports. Again, San Francisco International Airport has a relatively high
level of connecting passengers due to United Airline’s hub operation. About
18% of Bay Area air passengers are connecting passengers.

" Our analysis of 75 Domestic Air Service Areas, international, and connecting

volumes indicates that the Bay Area air travel market as a whole will be

+ maturing, but punctuated by some still fast-growing markets. Total Bay Area air

passenger volume in 2020 will be 111.1 million annual air passengers (MAP),
which on an annualized basis represents a growth rate of about 3.1% per year.
On the other hand, international air travel will approach growth rates of 4.9% per
year. The Bay Area’s largest air travel market, the California corridor, will have a
“mature” growth rate of about 2.2% per year. As a result of the aggregation of
our forecasts for specific markets we expect a net increase of 54 million annual
passengers between 1998 and 2020. The largest increases in air travel between

1998 and 2020, ranked from highest to lowest will be:

e International, another 12.8 MAP

» Connecting, another 10 MAP, served within the airport terminals

¢ Eastern US, another 8.8 MAP

e  Western US, another 8.6 MAP

e (California, another 7.6 MAP; and finally

¢ Central US, Alaska, and Hawaii, generating another 5.7 MAP

Looking at the Commuter market to small cities (which must be extracted from
the figures above), there will be a total of 5.2 MAP on commuter flights in 2020,
or about 4.7% of the Bay Area passenger total.

Airport Distribution of Passengers

Given the regional forecasts above, we next developed a “basecase” passenger
forecast for each airport by evaluating airline service strategies and the number
of future air passengers within each airport’s “catchment” area (the latter

analysis relies heavily on information from MTC’s 1995 Air Passenger Survey).
The basecase estimate represents our starting point for analyzing airport system

ES.3
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capacity, but is not our final forecast or conclusion about what demand can be
served at each airport. It is simply an essential ingredient to start what is a very
complex analysis of future options.

Each airport's share of passengers in a particular market is strongly influenced
by the availability of nonstop service. Today, San Francisco has the broadest
array of nonstop service to 57 domestic airports, followed by San Jose with
nonstop service to 26 domestic airports and Oak.land with service to 21. Oak.land
and San Jose service is highly concentrated in the California corridor and
Western US cities, whereas San Francisco International Airport is the major
provider of international air service. The central question for the airport basecase
forecast is what new services will be developed in the future at Oakland and San
Jose airports, particularly in the Domestic markets, and therefore what share of
regional domestic demand will remain at San Francisco International Airport.

Oakland and San Jose airports currently serve 45% of the domestic local
passengers together.

To get at this question we have looked at both the number of passengers that are
within Oakland and San Jose airports' service areas today and in the future, as
well as lhe way in which the incumbent airlines at each airport would most likely
expand their service consistent with their route structure today. We know, for
instance, each airline has a well articulated service strategy today, depending on
their type of operation - whether they employ ahub and spoke system (like
United Airlines and other established "majors") or engage in point-to-point
service (SUch as Southwest Airlines which attempts to define profitable city pairs
and offer low cost service). In other words, no airline attempts to fly everywhere
to serve every customer; rather each has a clear strategy that determines where it
flies, what it charges and the type of customer they seek to serve.

We have combined this thinking with our airport catchment area analysis to
come up with a basecase airport forecast. t_is our belief that Oak.land Airport
could support new nonstop service in at least fourteen (14) new markets in 2010
(compared to 1998) and an additional eight (8) new markets in 2020. For San Jose,
it is our belief that this airport could support service in eight (8) new markets in
2010 a @ an additional three (3) new markets in 2020. There would be additional
nonstop service possibilities at San Francisco International Airport, about four
new domestic nonstop markets and 13 new international nonstop services. Most
of San Francisco International Airport's growth will, in fact, be in passenger
travel to international destinations, with this airport serving over three quarters
(76%) of all Bay Area international air travelers in 2020.

The resulting forecasts in Figures ES-1 and ES-2 shows that San Francisco
Airport's expected share of regional air travel would decrease to 55% in 2020,
while Oakland's share would increase to 22% and San Jose Airport's share would
increase to 23%, including connecting passengers. Of Oak.land's projected
passenger volumes 11.7% of the passengers in 2010 would be associated with
new airline service (traveling on nonstop flights not in place in 1998) and 16.8%
in 2020. For San Jose airport, the comparable figures are 6.7% in 2010 and 9.2% in
2020. By 2020, Oakland and San Jose airports would be serving slightly over 50%
of the Domestic local passengers, up from 45% in 1998. Figure £5-3 shows the
distribution of air passengers by county to each airport.
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Executive Summary

Air Cargo Forecasts

The air cargo industry has grown rapidly as it responds to a number of domestic
and international trends: growing overseas commerce, rapid delivery of small
packages, just in time delivery of manufactured products, delivery of products
that are seasonal or perishable in nature (e.g. agricultural products), and e-
commerce. Air freight offers speed and reliability of service for manufacturers
and shippers willing to pay higher costs to avoid delayed or uncertain delivery.
Air cargo forecasts are most relevant when disaggregated into the types of air
cargo transported from each airport. Generally air freight as a category consists
of freight (domestic and international) and air mail carried under contract to the
US Postal Service. Freight tonnages are much greater than mail tonnages as one
would suspect.

From an airport capacity analysis we are concerned with the volume of cargo
that will be generated in the future, the airport where it will be served, and how
many aircraft operations are involved. Because a significant portion of air cargo
is carried in the belly holds of passenger aircraft, not all the projected air cargo
will translate into increased aircraft operations. The air cargo industry also has
different time schedules than the air passenger flights, using runways in the late
evenings when there is less demand from airline passenger flights.

Our analysis ofair cargo is methodologically different than that for air
passengers. Because of the difficulty in assembling air cargo by geographic origin
and destination (as we did for the air travel markets), we have had to rely on a
review of global trends and then our ability to translate these trends to airport
growth rates. Each airport has developed a historic air cargo niche, and as we
have explained above for airline strategies, we believe we can forecast how air
cargo will develop within each airport's defined role. We do this by observing
and assessing industry projections from a variety of sources. All of the forecasts
for worldwide cargo growth are remarkably similar, averaging about 6.2% per
year into the foreseeable future. Thus, in contrast to the air passenger forecasts
above, the air cargo industry is still in a growth and development stage in most
sectors (domestic mail being the anomaly).

San Francisco International Airport

International air freight, dominated by cargo to the Far East, is the leading cargo
market at San Francisco Airport (46%) followed by domestic freight (32%) and
mail. Due to the frequent widebody aircraft service offered at San Francisco
Airport, the majority of the air freight on domestic and international flights (58%
in 1998) is carried in the bellies of passenger aircraft.

The air cargo forecast for San Francisco Airport reflects the continuing significant
growth in cargo to Asia which is largely responsible for the predicted tonnage
increase in international air cargo of over 400% between 1998 and 2020. Domestic
freight tonnage is projected to only increase by 55% due to the declining number
of widebody aircraft in domestic service, the limited number of airlines operating
freighters out of San Francisco Airport, and increasing competition from the
trucking industry in the 2 and 3 day delivery market.
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Oakland International Airport

Oakland's freight setting is dominated by two of the most successful air cargo
"integrator"” carriers, Fed Ex and UPS (an integrator airline picks up and delivers
cargo from its customers). These airlh es have established hub type operations at
Oakland, due in part to its better freeway access to various areas of the region
(although, as true most places in the Bay Area, freeway traffic is increasing
leading to increased travel times and lower freeway reliability).

Oakland's air cargo projections are predicated on a more modest rate of growth
for domestic air freight (as explained above for SFO) and a small push by the
Oakland air carriers into the Asian cargo market. Because of the large existing
domestic cargo volumes, even the moderate growth rate assumed for domestic
cargo growth generates about 1.3 million additional tons (187% increase)
compared to today's volume..

San Jose International Airport

San Jose serves as the focal point for cargo generated in the South Bay/Silicon
Valley area, but is limited in its cargo role by the lack of widebody aircraft
serving the airport as well as lack of backup land for air cargo facilities on the
airport. As a result, a significant volume of cargo generated in the South Bay is
transported to either Oakland or San Francisco Airports for shipment elsewhere.
The forecasts assume a domestic growth rate similar to that for Oakland (but
applied to a much smaller 1998 base).

Aircraft Operations

Commercial Passenger Operations

We next tum to the discussion of aircraft operations at each airport. The number
of operations revolves around three important va.riables: the aircraft best swted
to serve the air travel markets at each airport (number of seats and range), the
frequency of service required (number of daily flights), and the load factors (how
many seats are filled, on average).

Historically, load factors have been increasing and have been a major factor in
airline profitability, particularly as airlines have leah ed to market unsold seats
in new and creative ways. As the ability to fill seats reaches a threshold (it will
never be possible to fill all seats on every flight), air passenger demand will more
and more need to be served by added flights. At this point, the question arises as
to what types of aircraft will be used and whether they are the larger aircraft
(more seats and less frequent service) or smaller aircraft (fewer seats and more
frequent service). This of course is a topic that preoccupies the airline planner
and is of vital interest to the discussion of Bay Area airport capacity issues.

Trends are mixed in relation to these issues. Some airlines have been downsizing
their aircraft to provide roomier and more comfortable seating in reaction to
passenger feedback. Recent versions of workhorse short to mid range aircraft do
not add seats, but extend range, such that these aircraft can now fly
transcontinental and to Hawaii. While airport runway capacity issues may

ROBERTS
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logically suggest the need to use larger aircraft, these aircraft are not necessarily
suited to certain markets such as the California corridor due to the economics of
their operation and longer turnaround times at the airport terminals. Also, airline
aircraft purchasing patterns are changing, with airlines retaining existing models
longer.

Our thinking regarding future aircraft types in use was to continue the operation
of existing aircraft types with modest additions to airline fleets of larger versions
of existing aircraft in the future. The net effect of these forecasts is to increase the
average size of the domestic fleets serving the Bay Area, a reversal of a general
but by no means universal trend among US airlines towards smaller aircraft
since airline deregulation.

A's aresult, total Bay Area airline passenger flights of all types would increase
from 639,000 in 1998 to 954,000 in 2020, about a 50% increase overall. The number
of passenger flights would, however, grow at a slower rate than the growth in air
passengers - an average of 1.8% per year compared to 3.1% per year for air
passengers - reflecting the increase in seating capacity per aircraft. The
combination of air passenger volumes, aircraft seating capacity, and load factors
would combine to increase the average number of air passengers per airline
operations as follows:

e 1998:89
e 2010: 106
e 2020: 117

Individual airports would see increased operations over the forecast period. San
Francisco Airport's total passenger operations would increase by 118,000 (30%),
Oakland's by 104,000 (92%), and San Jose Airports by 92,000 (71%).

These forecasts can be further understood by looking at aircraft seating capacity
in individual markets. In the California corridor, we project a significant increase
in seats per flight between 1998 and 2010 (up from an average 134 to 154) and
then a leveling off to 2020 as the seating capacity per flight only grows to 158
seats, on average. As a result, total California flights would increase about 35%
from 1998 levels. In the small aircraft commuter market, the average size
commuter aircraft will have about 40 seats in 2010 and 59 seats in 2020; overall
operations would grow by about 39%. At San Francisco Airport, smaller
commuter aircraft would comprise about 21% of airline flights but carry only
about 7.5% of the air passengers.

It is also possible that by 2020 certain long haul international markets could be
served by a new category of aircraft, termed New Large Aircraft( NLA); if such
aircraft are produced. These aircraft, bigger than the largest passenger aircraft
today, would most likely be put into long distance nonstop service to highly
capacity constrained airports, such as London and Tokyo. If these aircraft are not
manufactured, the number of estimated international operations at San Francisco
would increase slightly as these aircraft would be replaced in our forecasts by the

ROBERTS ES.7
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largest aircraft currently flying today, but which would have fewer seats (e.g. the
747 and its various versions).

Combining all the considerations above leads us the to following forecast results
at each airport shown in Figure ES-3.

* Passengers carried per operation and seats per operation go up at each
airport between now and 2020

* Pa senger demand increases faster than the increase in the number of
operations

* San Francisco Airport continues to maintain the highest number of
pa sengers carried per operation, due to the presence of larger aircraft in
long distance services

* As mentioned above, 21 % of San Francisco Airport's operations will be by
smaller commuter aircraft

Air Cargo Operations

At San Francisco International, where a majority of air cargo is carried in the
bellies of passenger aircraft, we are forecasting a trend towards more cargo being
carried in freighter aircraft along with increases in the average payload per
operation. The total number of annual freighter operations would increase from
11,900 in 1998 to 42,700 in 2020. Unlike San Francisco International, very little
future Oakland airport air cargo is expected to be carried in the bellies of
passenger aircraft (since most of Oakland's passenger service will be "narrow
body" type aircraft). Freighter operations would increase by about 130% to
61,300 annual operations in 2020, assuming higher load factors and an increase in
widebody freighter aircraft as Oakland extends service into the Asian market. A
unique characteristic of cargo activity at Oakland Airport is the use of small
aircraft as freighters which feed traffic into the FedEx and US hub operations.
These aircraft generally use the North Field and their operations are expected to
number about 44,300 in 2020. At the San Jose airport, most of the air cargo is
projected to be carried in freighters as well, producing about 10,700 operations in
2020. Some international cargo would be transported in the bellies of passenger
aircraft as the airport gains widebody service to East Asia.

General Aviation and Military Operations

As explained at the beginning, the analysis of airport capacity isn't complete
without considering the likely levels of general aviation and military activity at
each airport. O f the two, the level of military operations is of limited impact,
totaling a little over 4,000 a year for all three airports.

General aviation, on the other hand, can fluctuate and is difficY tto forecast. In
particular, the most relevant general aviation numbers are not the total
operations at Oakland and San Jose (because each airport has specific runways
for general aviation use), but the number of flights using the main air carrier
runways in visual and instrument weather flying conditions.
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Executive Summary

Our general assumption is that general aviation activity at San Francisco and
Oakland airports would not be that different in the future than occurs today.
This is because general aviation, which has been undergoing along and
prolonged decline in recreational flying, still serves a business purpose for many
corporations. Indeed, both business and individuals or groups of individuals
chartering corporate aircraft are finding this mode of travel more convenient as
airports and airline passenger flights become more crowded. It is also possible
for corporate users to fly into general aviation airports in other metropolitan
areas which are actually closer to their local ground destination in these areas.

We have arrived at our forecast at San Francisco International by assuming a
constant level of operations throughout the forecast period to the level of activity
accommodated in 1998. At the Oakland airport, we have assumed a level of
general aviation operations, consistent with FA A forecasts, but have not yet
divided these operations into North Field (Oakland's main general aviation
facility) and the South Field air carrier runway (this division will be made as part
of our airport runway capacity analysis).

For San Jose Airport, we have relied on their most recent master plan which
assumes a decreasing I)Umber of general aviation operations consistent with the
landside constraints on the number of aircraft that can be parked at the airport.
The decrease in general aviation parking space is an outcome of the latest airport
master plan which requires the conversion of some general aviation parking to
other airport uses. As the number of aircraft based at the airport decreases, so
will the number of operations. As with Oakland Airport we will need to split
these operations in a subsequent step between those which use the shorter
general aviation runways and those operations that takeoff and land on the main
air carrier runway and affect the capacity available for air passenger and air
cargo aircraft.
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Figure ES.1
Summary of Air Passengers by Airport
(Including Connecting Passengers)
1998
OAK SFO SJC Total
Domestic California 4,770,325 6,551,029 3,976,190 15,297,544
Western US 3,048,632 7,049,171 3,376,613 13,474.416
Central US 1,122,881 7,219.471 2,171,907 10,514.259
Eastern US 70,488 7,630,789 437,309 8,138,586
Hawaii 723 2,313,911 2.314,634
Alaska 244 44,287 44531
Domestic Passengers 9,013,293 30,808,658 9,962,019 49.783,970
International Transborder 71,696 1.413.222 240,654 1,725:572
Transatlantic 64,323 2,390.131 2,454,454
Transpacific 9,141 2.433,707 105.460 2,548,308
The Americas 83 61,367 13 61.463
International Passengers 145,243 6,298.427 346.127 6,789,797
Total Passengers 9,158,536 37,107,085 10,308,146 56,573,767
2010
OAK SFO SJc Total
Domestic California 6,218,260 10,113,533 5,949.497 22,281,289
Western US 6,194,290 8,6TT,412 5,748,052 20,619,755
Central US 3,355,198 8,388,760 3,147,124 14,891,082
Eastern US 765,489 8,602,954 1,342,283 10.710,726
Hawaii 188,360 1,595,637 147,707 1,931.703
Alaska 90,268 90,268
Domestic Passengers 16,721,597 37,468,564 16,334,663 70,524,823
International Transborder 314,130 3,094,603 1.428,835 4,837.568
Transatlantic 436,185 1,602,738 305,971 2,344,894
Transpacific 4,241.863 224,921 4.466,784
The Americas 137.461 137,461
International Passengers 750,315 9,076,665 1,959,727 11,786,707
Total Passengers 17,471,912 46,545,229 18,294,390 82,311,530
2020
OAK SFO SJc Total
Domestic California 7,832,860 12,933,228 7,900,559 28,666,647
Western US 8,651,648 10,633,584 7,736,908 27,022,140
Central US 4,619,010 10,176,214 4,184,562 18,979,786
Eastern US 2,160,513 10,148,495 1,791,632 14,100,640
Hawaii 381,645 2,015,308 317,809 2,714,762
Alaska 94,353 94,353
Domestic Passengers 23,645,676 46,001,182 21,931,470 91,578,328
International Transborder 598,665 5,150,069 2,376,321 8,125,055
Transatlantic 495,322 3.126.204 444,440 4.065.966
Transpacific 6,694,833 525,680 7,220,513
The Americas 143,562 143,562
International Passengers 1,093.986 15,114,668 3,346,441 19,555,096
Total Passengers 24,739,663 61,115,850 25,277,911 111,133,424
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FigureES.2
Distribution of Air Passengers to Airports
(Calendar Years 2010 and 2020)
2010
Bay Area Airports OAK SFO SJ1C
MTC
Estimated
Annual %of Air Annual Air %oof Air Annual Air %oof Air Annual Air % of Air
County P s P s P s P s P gers P s P s P
lameda 8,716,319 1% 6,113,287 70.10% 1,732,137 19.90% 870,895 10.00%
Contra Costa 4,884,011 6% 3,614,168 74.00% 1,123,322 23.00% 146,520 3.00%
Marin 1,960,616 2% 588,185 30.00% 1,372,431 70.00% - 0.00%
Napa 1,052,443 1% 473,599 45.00% 578,844 55.00% - 0.00%
San Francisco 18,777,211 23% 3,192,136 17.00% 15,585,135 83.00% - 0.00%
San Mateo 9,217,757 1% 276,533 3.00% 7,558,561 82.00% 1,382,664 15.00%
Santa Clara 14,674,810' 18% 293,496 2.00% 1,667,652 11.40% 12,713,662 82.90%
Solano 1,766,458 2% 971,552 55.00% 794,906 . 45.00% - 0.00%
Sonoma 1,925,749 2% 481,437 25.00% 1,444,312 75.00% - 0.00%
Out of Region 4,521,427 5% 768,643 17.00% 1,944,213 43.00% 1,808,571 40.00%
Subtotal (Local) 67,496,862 82% 16,773,036 25.10% 33,801,513 50.60% 16,922,311 24.30%
C ting F s 14 B11 017 18% 698,876 4.70% 12743716 86.00% 1,372,079 9.30%
TOTAL AR PASSENGERS 82,307,879 100% 17,471,912 21.20% 46,545,229 56.60% 18,294,390 22.20%
2020
Bay Area Alr rts OAK SFO SIC
(V) (omn
Estimated
Annual %oof Air Annual Air %oof Air Annual Air %oof Air Annual Air %oof Air
County P; s P s P S s P gers s P gers
‘Alameda 11,473,671 14% 8,358,697 72.90% 1,967,607 17.10% 1,147,367 10.00%
Contra Costa 6,688,481 8% 5,131,216 76.70% 1,301,242 19.50% 256,024 3.80%
Marin 2,552,715 3% 765,815 30.00% 1,786,901 70.00% - 0.00%
Napa 1,435,908 2% 789,749 55.00% 646,159 45.00% . 0.00%
San Francisco 24,623,432 30% 4,185,983 17.00% 20,437,449 83.00% - 0.00%
San Mateo 12,269,514 15% 368,085 3.00% 10,061,002 82.00% 1,840,427 15.00%
Santa Clara 19,085,727 23% 381,715 2.00% 2,072,386 10.90% 16,631,626 87.10%
Solano 2,793,168 3% 1,955,218 70.00% 837,950 30.00% . 0.00%
Sonoma 2,644,965 3% 793,490 30.00% 1,851,476 70.00% - 0.00%
Out of Region 6,375,681 8% 1,020,109 16.00% 1,848,947 29.00% 3,506,624 55.00%
Subtotal (Local) 89,943,263 109% 23,750,076 26.80% 42,811,119 47.40% 23,382,068 25.80%
C ing F gers 21184101 26% 989,587 4.70% 18,304,731 86.40% 1878176 8.90%
TOTAL AIR PASSENGERS 111,127,364 100% 24,739,663 22.30% 61,115,850 55.00% 25,211,911 22.70%
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FigureES.3

Summary of Operations by Operator Type
San Francisco Bay Area Commercial Airports

1998
Type OAK SFO SIC Totar
"OPERATIONS —
Commercial
Large Alrcraft
Domestic Passenger 110,364 281,587 116,331 508,283
International Passenger 1,375 38,303 5,648 45,227
All-Cargo 26.638 11,800 4,112 42,650
Total Large Aroat ; 331,790 125,002 508,160
Small Aircraft
Domeslic Passenger 1,656 74,998 9,084 85,738
All-Cargo 27,378 0 492 27,378
Total Small Aircraft = 29,034 74,996 5576 113,114
Total Passenger 113,396 394,886 130,964 639,246
T cargo 54,016 11,900 4,604 70,028
Total Commercial | 167,412 406,786 135,668 709,274
General Aviation 319,496 26,023 147,904 493,423
852 2,807 800 4,459
TOTAL 487,760 435,616 284,272 1,207,166
2010
Type OAK SFO SIC Total
Commercial
Large Aircraft
Domestic Passenger 162,060 303,880 151,840 617,580
International Passenger 6,779 47,7111 9,490 63,979
All Cargo 43,300 23,700 8,000 73,000
Total Large Aircraft 212,139 375,001 167,330 754,559
Small Aircraft
Domestic Passenger 730 91,980 4,380 97,090
All-Cargo 40,800 0 748 40,800
Tolal Small Aircraft 71,530 971,080 5128 137,800
Total Passenger 169,669 443371 165,710 788,649
Total cargo 84,100 23,700 6,748 113,600
Total Commercial 253,669 467,071 172,458 892,449
General Aviation 308,813 26,324 115,300 450,437
Military 843 2,647 600 4,290
TOTAL 563,325 496.042 288,558 1,347,176
2020
Type OAK SFO SJC Totl
Commercial
Large Aircraft
Domestic Passenger 208,050 338,720 184,690 731,460
International Passenger 9,281 67,681 17,520 94,483
All-Cargo 61,300 42.700 9,400 113.400
Total Large Aircraft 278,831 25,101 211,610 939,343
Small Aircraft
Domestic Passenger 0 106,580 21,170 127,750
All-Cargo 44,300 0 1,255 44,300
Total Small Aircraft ; : 5 )
Total Passenger 217,331 512,981 223,380 953,693
Total Cergo 105,600 42,700 10,665 157,700
Total Commercial 322,931 555,681 234,035 1,111,393
General Aviation 309,226 26,924 115,300 450,850
Military 843 2,647 800 4,290
TOTAL 633,000 584,552 360,135 1,666,533
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Comparison of Forecasts

Comparing the Bay Area air passengers forecasts for 2010 with other forecasts for
the same year, the new regional forecasts of 823 M AP are about the same as the
earlier "high" RASP forecast, but lower than the FAA's most recent forecast
(called the Terminal Area Forecast) pf 88.9 M AP and the combined forecasts from
the individual airport master plans. Beyond 2010 there are only the recent
forecasts prepared for San Francisco's runway reconfiguration analysis with
which to compare our new forecasts. The San Francisco forecasts employ a trend
line analysis approach. The new regional forecast of 111.1 MAP is slightly above
the "low" forecast for the San Francisco analysis, consistent with our conclusion
that the longer term growth patterns in Bay Area air travel will reflect a maturing
air travel market.

Regarding the basecase airport forecasts, the most relevant comparisons are to
the FA A and recent airport master plan forecasts for 2010. Our 2010 forecasts for
Oakland and San Jose airports are similar to the recent FA A and Master Plan
forecasts, while our San Francisco International Airport basecase forecast is
lower than recent FA A or airport forecasts. This is the result of our
comparatively lower regional passenger forecast and the gains in nonstop airline
service at Oakland and San Jose airports projected in our basecase forecast.
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Chapter 1

Introduction

Purpose of Report

Nationally and in the Bay Area, air passenger and air cargo activity has been
increasing since the airlines were deregulated in 1978. Total air passenger travel
at the Bay Area's three major commercial airports- San Francisco International
Airport, Oakland International Airport, and San Jose International Airport-
grew faster thanin the nation as a whole during this period. Air cargo tonnages
have increased even faster than air passengers due to the rapidly expanding
small package delivery business.

A's aresult of this dynamic growth, each of the three Bay Area airports has or is
currently engaged in the evaluation of their airport capacity, including the
terminal areas and runways. The RegionalAirport System Plan (RASP),the policy
plan for Bay Area airports, is being updated to provide guidance on future
strategies to increase runway capacity by better managing the existing capacity,
reconfiguring or expanding runways, or combinations of the two strategies.

The current regional aviation forecasts were prepared in the early 1990s and
were adopted as part of the 1994 Regional Airport System Plan. This report
provides new aviation forecasts for the Bay Area and extends the forecasts to a
2020 horizon year. The report includes forecasts for air passengers, air cargo, and
aircraft flight activity for the Bay Area as a whole and for the three major
commercial airports.

While a number of other aviation forecasts were reviewed in the process of
updating the regional forecasts, the approach in this report differs both in terms
of the comprehensiveness of the analysis, the regional perspective of the
forecasts, and the methodologies employed.

To assess future aviation trends, we attempt to answer a key set of questions:

®* What are the major socioeconomic factors underlying recent growth in air
passenger and air cargo demand?

®*  Which air travel markets will grow the fastest in the future, and how will
changes in demand in these markets (e.g. California, domestic, and

1.1
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international travel) affect the overall demand for flights at the Bay Area
airports?

*  How will the relative attractiveness of the three Bay Area airports change in
the future given projected changes in the location of air passengers within
the region as well as changes in ground travel times to the airports?

*  What airline services are likely to be added at each airport in response to
competitive forces with.in the industry, airport delays; and other factors?

* How many new air passenger and air cargo flights will be generated by the
projected aviation demand given airline service strategies, fleet acquisition
plans, and seat management trends?

At this point in the RASP update, the forecasts presented herein represent the
most likely demand for air travel and air cargo services, given a reasonable
interpretation of past and future trends. Factors external to these forecasts may
limit the ability of the Bay Area airports, collectively or individually, to
accommodate the projected demand.

Link Between Forecasts and Future Airport System Evaluations. The forecasts
developed in this report will be used extensively in conductjng the detailed
"Phase 2" evaluation of airport runway and airspace capaciy and in evaluating
potential impacts associated with .increased aviation activity, such as airport
noise, air quality, Bay fill, and ground transportation. Some of the additional
forecasts that will be prepared from the basic information included in this report
are described below:

* Runway and Airspace Capacity Analysis. Forecasts of aircraft operations
will be further detailed in terms of flight destinations (which detemi.ines
flight tracks used for takeoff and landings and airspace interactions),
categories of aircraft (different size/type aircraft require different airspace
separations), and time of day of operation (the number of aircraft desiring to
use the runways during specific time periods affects airport delay). General
aviation and military operations must also be considered because of their
impact on runway capacity.

* Airport Noise. Forecasts of aircraft operations will also be defined by flight
tracks (the frequency of flights on various flight tracks determines, in part,
noise exposure on the ground), types of aircraft (different aircraft have
different noise characteristics), and time of day of operation (evening and
late night aircraft noise is considered more intrusive than noise during

daylight hours}.

* Aviation and Air Quality. Emissions from aircraft such as hydrocarbons and
nitrogen oxides (precursors to ozone formation) and particulates are
calculated based on the number of aircraft takeoffs and landings and the type
of aircraft (number of engines and emission characteristics of the engines).
From a regional perspective, the "airport" emissions also include the
emissions associated with airport access traffic from passengers and air cargo
trucks traveling to and from the airports.

ROBERTS
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®* Ground Access Traffic. Because of the existing congestion problems
experienced on Bay Area roadways, the amount of ground traffic generated
in the future will be an important planning consideration. The ground
transportation impacts will be associated with the number of air passengers
using the airports and the length and time of day of their trip to the airport.

* Bay Resources. Runway reconfiguration and/or expansion into the Bay may
have significant impacts on natural resources.

Additionally, the forecast data will serve as the input for the Phase 2 "sensitivity
analysis" portion of the study. Specific topics that have been identified as part of
the sensitivity analysis are: the potential for some airport air passenger traffic to
be handled by other airports (e.g. Travis AFB or general aviation airports);
diversion of passengers to a new California High Speed Rail System, and runway
management strategies that may affect the number of flights attempting to use
airport runways at the same ti.me to help alleviate delay problems experienced
during adverse (instrument) weather conditions.

Forecasting Approach

Our goal is to forecast travel for the San Francisco Bay Area in the years 2010 and
2020. Rather than making a global forecast for the market as a whole (i.e., San
Francisco Bay Area passengers to all domestic and international points), we set
out to forecast three different specific types of passengers - domestic local
passengers, international gateway passengers, and connecting passengers.

Our forecast of domestic local travel for the Bay Area as awhole is primarily
driven by population and demographic factors and our expectations for the rate
at which populations with the projected income/employment levels will
consume air transportation; it also depends on our expectations about the price
of air transportation and, for each market, the length of the journey.

Our forecast of international gateway travel is based on the gateways at both
ends of the intercontinental flight. We have used the growth rate projections of
Boeing and Airbus, two of the world's major commercial aircraft manufacturers,
to project ten and twenty year growth rates for passenger flows between world
regions. Since the manufacturers' forecasts are presented at the continental level,
the us or North America to Europe, for example, we have made our own
analyses of market share within a foreign continent, e.g., a between France and
the United Kingdom in Europe. Finally, we analyze developments among us
gateways to allocate the travel to the Bay Area.

Our distribution of air passengers among the individual airports, while
strongly affected by the population, jobs, and tourism in each airport's primary
service area, is driven by the strategies of individual airlines providing service at
each airport. To take the clearest example, most intercontinental services at Bay
Area airports (i.e., nonstop transpacific arid'transatlaritic flights) are today
operated at San Francisco International because that is where the airlines, for
reasons of route strategy, choose to operate them. As a result, the demand for
intercontinental travel generated by passengers living in the primary catchment
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areas of Oakland International Airport, for example, is met primarily by services
at San Francisco International.

Our forecast of connecting passengers domestic and international, is highly
dependent on the route strategies of the airlines serving each Bay Area airport
and specifically which airlines, if any, operate connecting complexes (hubs) at an
airport in the BayArea.

Organization of Report
This report consists of seven chapters including this introduction.

Chapter 2 - Changing Air Travel Markets

In Chapter 2 we describe the changes that have taken place in passenger air
transportation, both domestically and internationally, since us airline
deregulation in 1978. In particular, we look at passenger and price trends and we
comment on the changing composition of international air travel.

Chapter 3- Changing Airport Roles

In Chapter 3 we focus on the three Bay Area airports, the different roles they play
in the Bay Area's air transportation system, and how those roles are changing.

Chapter 4 - Air Travel Market Passenger Forecasts

Chapter 4 presents our base case forecast for passenger air travel demand to 2020
for the Bay Area as a whole.

Chapter 5- Airport Passenger Forecasts

In Chapter 5 we disaggregate the total market forecast developed in Chapter 4 to
show, by county, the source and destination of air passengers to/from the Bay
Area. We then forecast the division of air passengers, by market, among the three
airports.

Chapter 6 - Air Cargo Forecasts
Chapter 6 includes for air cargo all of the types of materials presented for

passengers in Chapters 2 through 5: historic cargo trends, future year forecasts,
and distribution by airport to 2020.

Chapter 7- Aircraft Operations Forecasts by Airport
In Chapter 7 we convert the airport air passenger and cargo forecasts of Chapters 5

and 6 into forecasts of aircraft operations; we also include a forecast of general
aviation and military operations by airport.

ROBERTS
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Chapter 8- Comparison with Other Forecasts

In Chapter 8 we compare our forecasts of air passengers, air cargo, and aircraft
operations with the forecasts prepared by the Federal Aviation Administration,
forecasts in recent airport master plans, and forecasts prepared as part of the San
Francisco Airport Runway Reconfiguration Study.

Appendices and Exhibits

This report also contains three major appendices which describe in greater detail
the air travel forecast methodology. Appendix A describes the passenger forecast
methodology, Appendix B describes the methodology for distributing passengers
to each airport, and Appendix C describes the projections of air passengers by Bay
Area county. Itis also our practice to include information useful to the readerin
a series of Exhibits. Material detailing our work and findings during the
development of report are included in a series of Exhibits that follow the
Appendices. Additional Exhibits backup information is available in the
Supplemental Exhibit Report.

Terminology

In order to help the reader understand the material in this report, we explain a
few of the most commonly used terms below:

Aircraft Operations
A n operation is one aircraft takeoff or landing.
A segment is one nonstop flight.

General aviation is all civil flying operations except that of US flag carriers and
foreign airlines.

Large aircraft are aircraft with 100 or more passenger seats; small aircraft are
ones with 9 or fewer seats.

Airlines
A major airlines is a us flag carrier with annual revenues of $1 billion or more.

A us flag carrieris an airline that is a corporate citizen of the United States; it
might operate domestic and/or international routes.

A foreign airline is a corporate citizen of a country other than the United States.
By law no foreign airline is permitted to carry US domestic traffic. (Carriage of
domestic traffic by a foreign airline is known as cabotage.)

A commuter carrieris an airline that operates only small aircraft.

Alliance refers to a group of airlines (typically including one or more major
airlines, one or more commuter carriers, and one or more foreign airlines) who
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operate their airlines under a single brand so as to provide seamless travel
experiences for passengers connecting from one alliance member to another.

Networks

A hub is an airport at which a specific airline (or alliance) schedules its flights in
order that passengers might make convenient connections from cities on one side
of the hub to cities on the other side.

A spoke is a single route to/from a hub or, sometimes, the city/airport at the
non-hub end of such a route.

Hub and spoke refers to an airline network based on a hub.

Mega hub is avery large hub, defined as one with at least 6 million annual
enplanements where at least 50% of the enplanements are connecting rather than
local passengers.

Gateway is a city through which international travel is routed, ordinarily via
connections between domestic and international flights. For a given airline, a
gateway might or might not be a hub.

A network carrier is an airline that has organized its route structure primarily
around one or more hubs.

A point-to-point carrier is any airline that is not a network carrier.
Air Passengers

Note: we provide illustrated definitions of local, connecting, and segment
passengers in Appendix B

Local passengers (often called origin and destination or o & o passengers) are
passengers between two airports for whom one airport is the beginning (origin)
of a one-way air journey and the other airport is the end (destination) of that air
journey. A domestic local passenger is a local passenger for whom both the point
of origin and the point of destination are in the United States.

Connecting passengers are those who change aircraft in the course of ajourney.

Segment passengers (sometimes called on-board passengers) are passengers on
a specific flight segment.

International gateway passengers are segment passengers arriving or departing
a gateway on an international flight.

Enplanements are passengers who board a flight (enplane) at a specific airport,
without regard to the passenger's origin/destination.

Deplanements are the inbound counterpart of enplanements, that is, everyone
who gets off the plane (deplanes) at a specific airport.

ROBERTS
ROACH &
1.6 ASSOCIATES



ROBERTS
ROACH&:
ASSOQATES

Chapter 1- Introduction

MAP (Million Annual Passengers) is the sum of annual enplanements and
deplanements at a specific airport for a year.

Cargo

Air cargo consists of:

®* mail, which refers only to materials tendered by postal authorities;
® express, which is priority cargo; and

® general cargo which is everything else.

An all cargo carrier is an airline that operates only aircraft that carry cargo; a
combination carrier, by contrast carries passengers as well as cargo.

An integrator airline is an all cargo airline, like Federal Express or United Parcel
Service, that picks up and delivers cargo to/from retail customers. A n integrator
airline thus provides the complete freight service for its typical customers; by
contrast, other airlines (whether all cargo or combination carriers) typically
provide only the air portion ofa shipment's journey, relyingonothers-the
shippers, air freight forwarders, surface freight carriers - to provide the ground
portion of the journey.

A combi aircraft is one that is configured to carry both passengers and cargo at
the same time on the main deck.

An air taxi freighter is an airline that operates aircraft with a capacity of less than
7,500 pounds and that carry only cargo.

Cargo uplifted is a measure of cargo volume departing a specific airport by air

and is expressed in either US tons (2,000 pounds) or metric tonnes (1,000
kilograms).

Airline economics

Available Seat Miles (ASMs) is the number of aircraft seats, whether empty or
full, multiplied by the number of miles flown. It is the basic measure of
production in the passenger airline industry. The term ASK refers to the same
thing expressed in metric units, viz., Available Seat Kilometers.

Available Ton Miles (ATMs) is the corresponding measure of capacity in the air
cargo industry, namely the number of tons of capacity flown multiplied by the
number of miles flown. The term ATK refers to the same thing expressed in
metric units, viz., Available Tonne Kilometers.

Revenue Passenger Miles (RPMs) is basic unit of volume sold in the

passenger airline industry. It is the number of occupied seats multiplied by the
number of miles flown. The term RPK refers to the same thing expressed in
metric units, viz., Revenue Passenger Kilometers.
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Revenue Ton Miles (RIMS) is the corresponding measure of volume sold in the
air cargo industry, namely the number of tons miles of flown capacity actually
sold. The term RIK refers to the same thing expressed in metric units, viz.,
Revenue Tonne Kilometers.

Load factor gives as a percentage the volume of production that is sold. It is
calculated by dividing RPMs by AVS or RIMs by ATMs

Unit cost means total operating costs divided by total production usually
expressed in cents (0.00¢} per ASM or AIM

Yield means total passenger revenue per unit of production actually sold,
usually expressed in cents (0.00¢} per RPM

Geography

Air Service Area (ASA) refers to one of the 75 geographic areas into which we
divided the 50 states for purposes of forecasting traffic to/ from the Bay Area.

Catchment Area is the area from which an airport draws the majority of its air
passengers.

Bay Area means the nine county San Francisco Bay Area: Alameda, Contra
Costa, Marin, Napa, San Francisco, San Mateo, Santa Clara, Solano, and Sonoma.

LA Basin means the contiguous urban portions of Los Angeles, Orange,
Riverside, San Bernardino, and Ventura Counties.

Governmental

Airline Deregulation refers to the elimination of prescriptive economic
regulation pursuant to which the government, rather than airline managements,
determines which routes each airline flies, what types of service it offers, what
prices it charges, and so forth. It does not imply the elimination of safety,
antitrust, or consumer protection regulation. Domestic airline deregulation was
adopted in the US in 1978.

Open Skies refers to a program pursuant to which the United States and another
government agree to the deregulation of international air transportation to and
beyond each other's country for airlines that are citizens of either of the two
countries. The us presently has open skies agreements with some, but by no
means all, of its trading partners.

A slot is permission to conduct one operation at a specific airport at a specific
time or, less frequently, to conduct a flight through controlled airspace at a
particular time. A slot regime, in which permission is required for each flight, is
thus a method for allocating airport or airspace capacity in circumstances where a
limit on total operations has been imposed.
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Chapter2

The Changing Air Travel Market

Key conclusions

In 1998, total Bay Area air passenger volume was 57 million, of which nearly
40 million, or 70%, were domestic local passengers; about 10 million, 18%,
were connecting passengers; and seven million, 12%, were international
gateway passengers.

Ever lower prices, in constant dollars, have driven the growth of the air
transportation industry. Bay Area air fares have consistently been about
10% below average fares nationally in comparable markets.

Since airline deregulation in 1978, us domestic local travel has increasecf by
120%, with a compound average annual growth rate of 4.4%. Bay Area
domestic local travel has increased more rapidly than the national average,
230% since 1980, or 5.2% annually on average.

Bay Area domestic local travel is divided as follows:
*  31% moves in intra California markets (down from 38% in 1981);

* the six nearby Western states now account for 22% (up ‘from 16% in
1981);

* the 17 states in the Central us region and the 24 in the Eastern us have
roughly held their positions over the 17-year period (18% and 26%,
respectively, in 1998); and

*  the shares of Hawaii (40/0/3%) and Alaska (0.4%/0.3%) have also
remained about the same over this same period.

Just seven metropolitan areas, led by the LA Basin, accountfor 51% of all
Bay Area domestic local travel.

$ince airline deregulation, international gateway travel has been growing
more rapidly than domestic travel. In total, us international gateway travel
has increased by 160% since 1980, with a compound average growth rate of
5.1 % annually.
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About 12% of the Bay Area airport passengers are flying to international
destinations.

*  Nationwide, travel to/from East Asia is the most rapidly growing sector,
with an increase in market share from 9% in 1970 to 18% in 1998. While
San Francisco's East Asia travel has also grown very rapidly, East
Asia's share of total San Francisco international gateway travel has
actually declined due to the growth in travel in the Europe, Mexico, and
South Pacific air markets.

* Aircraft technology, which has increased the range of commercial
aircraft, has enabled West Coast gateway airports to participate in travel
to the South Pacific and Asia which formerly used off-shore gateways
at Honolulu and Anchorage.

* The gradual deregulation of international air transportation is allowing
the US network carriers to develop nonstop intercontinental services to
their interior us gateways; as a result, the traditional coastal gateways
are increasingly being "overflown' and are losing market share.

* As foreign airlines rationalize their own route systems and develop
strong hub and spoke networks, additional foreign airports are
becoming significant gateways able to support nonstop
intercontinental services.

Passengers changing flights at Bay Area airports are termed "Connecting
passengers" and are about 18% of all Bay Area air passengers. This traffic
is largely a function of airline route systems and is much less tied to the
Bay Area than is the local air passenger service.

Overview - US Air Travel

Since US airline deregulation in 1978 US air travel has increased dramatically,
with international travel growing more rapidly than domestic. In total, since 1980
WS international travel has increased by 160% (compound average annual growth
of 5.1 %) while domestic local travel has increased by 120% (4.4%). See Figure 2.1.
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Chapter 2 — The Changing Air Travel Market

Figure 2.1.

Since Deregulation International Passenger Travel
Has Grown More Rapidly Than Domestic Passenger Travel
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Figure 2.1. International Gateway Passenger Growth vs. Domestic Local Passenger Growth, 1980 — 1998.
SOURCE: Exhibits S02 and S03.

Figure 2.2.
US Air Fares Have Steadily Declined,
When Measured in Constant Dollars
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Figure 2.2. US Domestic Airfares Compared to Consumer Price Index, 1981 — 1998. SOURCE: Exhibit S04.
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Figure 2.4.

Since Airline Deregulation Average Domestic Industry Load Factors
Have Increased from the Mid 50s to Nearly 70%
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Figure 2.4. US Domestic Load Factors, 1977 — 1997. SOURCE: Exhibit S05.
The Bay Area

In both domestic and international markets, the Bay Area has experienced more
rapid growth than has the nation as a whole since 1980.

Domestic Local Passengers
Figure 2.5.

Domestic Local Passenger Growth,
US and Selected Metropolitan Areas, 1980 — 1998
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Figure 2.5. Growth Rates, Domestic Local Passengers, 1980 — 1998, San Francisco Bay Area vs. United States
and Selected US Metropolitan Areas. SOURCE: Exhibit S02.
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The fastest growing of the nation's five largest metropolitan areas -(as measured
by airline passengers) have been the Bay Area and Washington/Baltimore, each
with total growth over the period of roughly 130%, or 5.2% annually. See Figure
2.5. As aresult, the Bay Area is now third among all us metropolitan areas in the
generation of domestic local passengers, following only New York and Los
Angeles. See Figure 2.6.

We can divide the Bay Area's domestic local passengers among six regions.
Today, 31 % of the total local travel moves in intra California markets, down from
38% in 1981. The six nearby Western states now account for 22% of Bay Area
local domestic passengers, up from 16%. See Figure 2.7. The 17 states in the
Central US region and the 24 in the Eastern us have roughly held their positions
over the 17-year period (18% and 26%, respectively, in 1998). The shares of
Hawaii (4%/3%) and Alaska (0.4%/0.3%) have remained about the same.

As with most human activity, a small percentage of the actors (in this case cities
in the United States) account for a high percentage of the action (total Bay Area
air travel). The Bay Area - LA Basin air market is by far number one; with more
than nine million annual local passengers (13,100 passengers per day in each
direction) it is the largest air market (measured by passengers, not by passenger
miles) in the world and accounts for 24% of total Bay Area domestic local travel.

Figure2.B.
Thirty Air Service Areas Account for 8%
of Bay Area Domestic Local Passengers
Dc tic Local P: gers % of Total BayArea
Per Day, Each

Air Service Area Name ’ 1998 Total Direction Air Service Area’ Cumulative
Los Angeles. CA 9,571,470 13,112 241% 24.1%
New York City 2,683,750 3,676 6.8% 30.8%
San Diego. CA 2.480,830 3,398 624 37.1%
Sealtle. WA 2,075,540 2,843 5.2% 42.3%
las Vegas, NV 1,706,530 2,338 4.3% 46.6%
Chicago, IL 1,365,490 1871 3.4% 50.0%
Phoenix, AZ 1,358,900 1,862 3.4% 53.5%
Portland,OR 1,348,740 1,848 3.4% 56.8%
Washington-Baltimore 1,326,860 1,818 3.3% 60.2%
Honolulu, H 1,309,370 1,794 3.3% 63.5%
Denver, CO 1,241,630 1,701 3.1% 66.6%
Boston, MA 1,208,630 1,656 3.0% 69.6%
Dallas-Ft. Worth, TX 786,850 1,078 2.0% 71.6%
Salt lake Ctty, UT 705,950 967 1.8% 73.4%
Reno, NV 608,160 833 15% 74.9%
Atlanta, GA 596,560 817 15% 76.4%
Houston, TX 510,290 699 13% 71.7%
Minneapolis-St. Paul, MN 508,200 696 1.3% 790a0
Detrott, M 500,170 685 1.3% 80.3%
Philadelphia, PA 479,180 656 12% 81.5%
Miami-Fort Lauderdale, A 467,640 641 1214 82.6%
Orlando.FL 374,650 513 0.9% 83.6%
Austin, TX 321,940 41 0.8% 84.4%
Abuquerque, NM 317,380 435 0.8% 85.2%
St Louis, MO 308,730 423 0.8% 86.0%
Kansas City, MO 275,850 378 0.7% 86.7%
New Orleans, LA 265,530 364 0.7% 87.3%
Spokane, WA 260,630 357 0.7% 88.0%
Tucson, AZ 238,800 327 0.6% 88.6%
Indianapolis, IN 237,940 326 0.6% 89.2%
30 Largest ASA's 35,442,190 48551 89.2% 89.2%
All other AS> s 4,298,650 5,889 10.8% 100%
Total 39,740,840 54440 100.0%

Figure 2.8. Top 30 Bay Area - ASA Markets as Measured by Local Domestic Passengers, Showing Percent of
Total Bay Atrea Local Domestic Passengers. SOURCE: Exhibit 002.
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Figure 2.10.
The Bay Area Ranks Fourth Among US Gateways
in Generating International Gateway Travel
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Figure 2.10. International Gateway Passengers, Selected US Gateways, 1980 - 1998. SOURCE: Exhibit S03.

In addition to rapid growth there are at least four major long term trends in place
that have shaped the development of US international air travel over the last
decade.

1. Rapid market share gains by Asia;

2. Continued introduction of new technology aircraft that permit longer
nonstop flights;

3. Increasing deregulation of international air transport followed by the
development of services to interior Us hubs; and

4. Development of foreign carrier services to/from new cities as travel grows
and foreign carriers begin to assemble strategic route structures.

Below we discuss each of these trends, which we believe will shape the
foreseeable future.

1. Rapid Increase in East Asian Travel

Nationwide, travel to/from East Asia is the most rapidly growing international
sector. See Figure 2.11. In 1970 East Asia accounted for only 7% of a total US
international gateway travel market of 18.6 million passengers; by 1998 it
represented 16% of a 120 million plus market. In raw numbers, Us — East Asia
travel grew from about 1.4 million passengers to more than 19 million.
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2. Aircraft Technology Makes Possible Nonstop Services Over Greater
Distances

Figure 2.13.
Iin the US — Asia Markets, the West Coast Gateways
Have Largely Replaced Anchorage and Honolulu as US Ports of Entry

1970 1998

Anchorage

Anchorage East Coast o
y 2%

28% Gateway
2%

East Coast
- Gateway
9%

Bay Ares,
. CA
Bay Area, Honolutu 12%
CA 48%
12% Interior
Gateway Gateway
16% 10%

1.4 million passengers 19 million passengers

Figure 2.13. US - Asia Passengers, by US Gateway, 1970 vs. 1998. SOURCE: Exhibit S07.

Technological advances, which have increased the range of commercial aircraft
permitting the operation of much longer nonstop flights than were possible only
a few years ago, have enabled West Coast gateways to participate in travel to the
South Pacific and Asia which formerly used off-shore gateways at Honolulu and
Anchorage.

In 1970, three quarters of Us - Asia air passengers transited the Pacific gateways
of Anchorage and Honoluly, about 20% two West Coast gateways, San Francisco
(12%) and Seattle (9%). By 1998, Anchorage’s share had declined from 28% to 2%
and Honolulu’s from 48% to 24%. San Francisco roughly retained its share but
Seattle lost share to Los Angeles which became the leading West Coast gateway
with one quarter of the total. See Figure 2.13.

3. and 4. Replacement of US coastal gateways by interior hubs and
development of services toffrom new foreign cities.

The role of each gateway is very much determined by geography. For example,
the Bay Area is not a logical US gateway for transatlantic travelers except those
traveling to/from the Bay Area and its immediate vicinity.

The gradual deregulation of international air transportation is allowing the Us
network carriers to develop nonstop intercontinental services to their interior

mega hubs; as a result, the traditional coastal gateways are increasingly being

overflown and are losing market share to interior points.

In 1970, 85% of Us — Europe traffic transited East Coast gateways; by 1998 that
share had declined to 66%. In contrast, the interior gateways captured only 6% of
the transatlantic market in 1970; by 1998 their still rising share had reached 20%.
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In addition 3.4 million domestic to/from international connecting passengers
transited Bay Area airports in 1998, again, primarily SFO because it is a major

international gateway. See Figure 2.15.

Total Bay Area Passenger Travel

In Figure 2.15 we set out total passenger travel atthe three Bay Area commercial

airports by type oftravel (i.e., domestic local, international gateway, and
connecting) for three recent years. I n 1998, total activity was justunder 57 million
air passengers ofwhich nearly 40 million, or 70%, were domestic local

passengers; about 10 million, 18%, were connecting passengers; and seven
million, 12%, were international gateway passengers.

Figure 2.15.
In 1998 Bay Area Airports Handled
Over 57 Million Passengers
Bay Area Total
Type/Area Region 1990 1995 1998
Domestic Local Passengers
Califomia 9,971,950 12,141,220 12,188,460
Westem US 3,964,050 8,312,880 8,660,770
Central US 5,133,130 6,028,290 7,135,310
Eastem US 7,888,680 8,734,780 10,319,070
Alaska 102,810 109,790 127,860
Hawaii 1,281,050 1,128,740 ___ 1,309,370
Domestic Local Total 28,341,670 36,455,700 39,740,840
IntI Gateway Passengers
Transborder Canada 582,552 627,220 898,806
Mexico 665,692 657,528 826,766
Sub-Total 1,248,244 1,284,748 1,725,572
Transatiantic Europe 1,031,158 2,092,398 2,454,450
Middle East 0 0 0
Africa 0 0 4
Sub-Total 1,031,158 2,092,398 2,454,454
Transpacific Japan 1,109,023 1,109,529 1,134,261
East Asia 542,111 1,170,711 1,207,560
S Pacific 55,349 125,076 206,487
Sub-Total 1,706,483 2,405,316 2,548,308
The Americas C. America 687 2,563 375
S America 9,301 61,781 60,071
Caribbean 79 144 1,017
Sub-Total 10,067 64,488 61,463
Intl Gateway Total 3,995,952 5,846,950 6,789,797
Connecting Passengers
Domestic-to-Domestic 5,602,068 6,581,590 6,649,670
Intl-to-Domestic 2,037,310 3,115,430 3,393,460
Connecting Total 7,639,378 9,697,020 10,043,130
TOTAL PASSENGERS 39,977,000 51,999,670 56,573,767
ENPLANEMENTS 19,988,500 25,999,835 28,286,883

Figure 2.15. Total Airline Passengers at Bay Area Airports, 1990, 1995 and 1998. SOURCE: Exhibit 001, 003

and 004.
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Key conclusions

Between 1981 and 1998 air passenger travel at Oakland and San Jose

Airports together increased by 280% compared to an 80% increase in
passengers at San Francisco Airport.

Today, San Francisco International Airport's share of Bay Area domestic
local passengers has declined from nearly three quarters at the time of
airline deregulation to just above haN. Oakland and San Jose Airports
together serve about 45% of Bay Area domestic local passengers.

Of the three Bay Area airports, San Francisco International (SFO) has the
broadest a"ay of domestic services, with nonstop flights to 57 domestic
airports. San Jose International (SJC) has nonstop service to 26 domestic
points, and Oakland International (OAK) to 21.

Seventy nine percent (79%) of Oakland Airport's domestic local passengers
travel toHrom the Western states; for San Jose, the figure is 67%. In
contrast only 36% of SFO's domestic local passengers are in these.
Western states markets.

Almost all Bay Area international gateway air passengers are served by San
Francisco International Airport.

Almost all commuter airline passengers are at San Francisco Airport.

Southwest Airlines has by far the largest passenger shares at Oakland
(68% of domestic local passengers) and San Jose (33%), while United

Airlines, with its hub at San Francisco, is the dominant ca"ier with a 50%
share.
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Airline Service Development at Bay Area Airports

At present, the Bay Area is served by three major airline airports - San
Francisco International, San Jose International, and Oakland International. From
time to time several smaller airports within the nine county Bay Area, such as
Santa Rosa and Concord, have had commuter airline service. At present, Santa
Rosa has service by United Express, a commuter airline; to /from Los Angeles
International and SFO.

Domestic Airline Service

Among the three principal Bay Area airports SFO has the broadest array of
services with nonstop flights to 52 airports in the 48 states, four airports in
Hawaii, and Anchorage. See Figure 3.1.

Firnnro2 1

San Francisco International Has Nonstop Service to/from 57 US Airports
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Figure 3.1. Domestic Airports With Nonstop Service to/from SFO, 1999. Note that the nonstop service
Anchorage is seasonal. SOURCE: Exhibit 006.

Figure3.2.

Oa/kland Has Nonstop Service to/from 21 US Airports
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Figure 3.2. Domestic Airports With Nonstop Service to/from OAK, 1999. SOURCE: Exhibit 006.
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Services at the San Jose and Oakland Airports are much more limited. Both
receive frequent service to California and the Western us, but spotty service to
the rest of the country. Only six of the ten largest domestic airlines serve.

Oakland, and they offer service to only one or two of their hubs with services to
more distant hubs, gateways, and non hub/gateway cities provided via
connections over these nearby hubs. See Figure 3.2.

While all ten major airlines offer service at San Jose, they again serve only a
portion of their hubs. See Figure 3.3. Until recently neither has had nonstop
service to Hawaii although both have just received nonstop Honolulu service
(from Aloha Airlines at Oakland, American at San Jose).

Figure3.3.

San Jose Has Nonstop Service to/from 26 US Airports

A Ry E
N £ A

Figure 3.3. Domestic Airports With Nonstop Service to/from SJC, 1999. SOURCE: E

Y

xhibit 006.

Both airports typically have more than 60% of their service to/from air markets
within California and the six nearby Western states. Specifically 8% of
Oakland's service (measured by seat departures) and 79% of its domestic local
passengers travel in these markets; for San Jose, the figures are 75% service and
67% local passengers. In contrast only 45% of SFO's service and 36% of its
passengers are in these Western states air markets.

International Airline Service

Total international service at San Francisco has increased from 12 destinations
and 143 weekly flights in 1980 to 29 destinations and 381 weekly flights today.
See Figure 34. Services have been added to points in Canada and Mexico, and the
first nonstop service has been introduced to Central America. Nonstop service to
Europe has increased from two to ten destinations and from 17 to 87 weekly
flights. Meanwhile, increased aircraft range has eliminated the need for-
intermediate stops at Anchorage or Honolulu between San Francisco and East
Asia and at Honolulu on South Pacific flights. Thus San Francisco has gained

33



2000 Regional Airport System Plan Update

Figure 3.4.
The Number of Nonstop international Flights
to/from San Francisco Has Nearly Tripled Since 1980
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Figure 3.4. Nonstop International Service at SFO, 1980 vs. 1999. SOURCE: Exhibit 006.

nonstop service in many markets once served only over off-shore gateways or
via connections, including its first nonstop service to Sydney.
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The international services offered at Oakland and San Jose are much more
limited, relatively speaking, than their domestic service. At present, neither has
any air service to Canada; both have limited service to Mexico; San Jose has
intercontinental service to Tokyo and Oakland has limited service to Europe.

Commuter Airline Service

United Airlines' commuter partner (Skywest operating as United Express at SFO)
provides virtually all of the Bay Area's service to smaller communities within
California and Oregon. Several of these points were served by United Airlines
with jets in 1980. These communities typically receive multiple daily frequencies
which provide them access to the world air transportation system through
connections at SFO. San Jose International has limited commuter airline service to
Santa Barbara and Los Angeles while Oakland had commuter service in 1999
only on "sightseeing" flights tq nearby national parks. See Figure 3.5.

Figure3.5.
Commuter Airline Flights at the Three Bay Area Airports, 1999

Roundtrip flights per:

Week Day
San Francisco International Airport -
Sacramento 152 22
Fresno 126 18
Monterey 83 12
Eureka/Arcata 69 10
Redding 56 8
Chico 41 6
San Luis Obispo 41 6
Bakersfield 34 5
Modesto 34 5
Redmond 21 3
Palm Springs 16 2
Santa Rosa 13 2
Crescent City 7 1
Totals 693 99
Oakland International Airport
Grand Canyon 7 1
Yosemite National Park 7 1
Totals 14 2
San Jose International Airport
Santa Barbara 26 4
Los Angeles 7 1
Totals 33 5

Figure 3.5. Nonstop Commuter Airline Service, SFO, SIC, & OAK, 1999 SOURCE: Exhibit 006.

Changes in Domestic Services at the Three Airports, 1980-1998

In Figure 3.6 we summarize the changes in domestic nonstop jet air service at
each of the Bay Area's three major airports over the last two decades. San
Francisco International continues to grow its services in long haul markets,
primarily with additions to carriers' hubs and in large transcontinental markets.
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It now enjoys nonstop service to every major network carrier hub city in the
country. San Francisco International Airport has lost nonstop jet service in the
1980s to short haul intra-California points where United Airlines’ limited
frequency jet service was replaced by more frequent turboprop flights by its
commuter carrier partners. And in the 1990s, SFO also lost service to several non-
hub destinations.

Figure 3.6.
Changes in Domestic Services at the Three Bay Area Airports, 1980 — 1998

| SFO i | SJC P OAK
Markets Charlotte Honolulu Dallas/Ft. Worth
Gaining Cincinnati Long Beach Long Beach
Service: Dayton Minneapolis/St. Paul
© Indianapolis St. Louis
2 Kona
2 New Orleans
g . Kahului
> Markets Eureka/Arcata Sacramento Newark
b= Losing Fresno
2 Service:  Miami
Pasco
Redding
Sacramento
Markets Anchorage Atlanta Albuquerque
Gaining Austin Austin Boise
Service: Hartford Boise Kansas City
o Baltimore Boston Nashville
3 Chicago Midway  Houston Bush Spokane
b Orlando Newark
7 New York JFK _
E Washington Dulles
o Markets Albuquerque Honolulu Long Beach
& Losing Dayton Long Beach
- Service: El Paso
Indianapolis
Long Beach
Tucson

Figure 3.6. Nonstop Jet Service Additions and Deletions, SFO, S|C, & OAK, 1980 - 1990 and 1990 - 1999.
SOURCE: Exhibit 006.

Except for Boise, all of the nonstop air service gained by San Jose has been in
markets in the Eastern US. San Jose has added service east to ten destinations,
eight airline hubs plus Austin and Boston. Service expansion at Oakland, except
for the 1980s addition of Dallas/Ft. Worth by American, has all been in the late
1990s in five markets. All of this service is provided by Southwest Airlines.

Both Oakland and San Jose airports, although clearly serving cities with
identities distinct from San Francisco’s, are nonetheless in a very real sense
“secondary” airports in the Bay Area with a high percentage of their services
provided by point-to-point carriers. From before airline deregulation, services
have been provided at these airports by one or another point-to-point airlines,
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generally at fares significantly below those prevailing at SFO, to markets in
California and the nearby Western states.

Passenger Growth at Bay Area Airports

Largely as a result of the rapid development of these point to point airlines,
passenger growth at Oakland and San Jose Airports has outpaced passenger
growth at San Francisco International. See Figure 3.7. Between 1981 and 1998
passenger volumes at the two airports together increased by 280% while
passengers at SFO increased by about 80%. Of course, the majority (55%) of the
local passengers still use SFO. See Figure 3.8.

Figure 3.7,
Domestic Local Passengers Have Grown
Most Rapidly at San Jose and Oakland
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Figure 3.7. Traffic Growth by Bay Area Airport, Domestic Local Passengers, 1980 through 1998. SOURCE:
Exhibit 007.

In 1980, Oakland and San Jose Airports together had a 27% share of Bay Area
domestic local passengers. By 1998 their share had increased to 45%. Along the
way, total domestic local air passengers increased from 17 million to 40 million
annual passengers. See Figure 3.8. Of these, San Francisco International’s total
was 22 million annual domestic local passengers in 1998; Oakland Airport had
about 8.3 million, and San Jose Airport about 9.5 million. See Figure 3.9.
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Figure 3.8.
OAK and SJC Have Steadily Increased
Their Shares of Bay Area Domestic Local Passengers

1981 1998
SFO

sJC sic

15% 24%
17 million Passengers 40 million Passengers

Figure 3.8. Market Shares of Bay Area Airports, Domestic Local Passengers, 1981 vs. 1998. SOURCE: Exhibit
007.

Figure 3.9.

Total Domestic Local Passengers at the Three Bay Area Airpoﬁs,
‘ 1980 — 1998
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Figure 3.9. Domestic Local Passengers by Bay Area Airport, 1980 through 1998. SOURCE: Exhibsit 007.
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Figure 3.10.
Total Bay Area Passengers by Airport, 1990 & 1998
Oakland San Francisco San Jose
International (OAK) International (SFO) International (SJC)
Type/Area Region 1990 1998 1990 1998 1990 1998
Domestic Local Passengers
California 2,854,400 4,165,400 4,966,090 4,445,210 2,151,460 3,577,850
Western US 987,660 2,422,600 2,033,650 3,508,270 942,740 2,729,900
Central US 813,820 1,000,200 3,278,590 4,502,360 1,040,720 1,632,750
Eastern US 533,220 717,630 6,358,450 8,084,530 997,010 1,516,910
Alaska 21,390 24,080 66,280 74,500 15,140 29,280
Hawaii 11,940 3,800 1,240,540 1,302,460 28,570 3,110
Domestic Local Total Int'l 5,222,430 8,333,710 17,943,600 21,917,330 5,175,640 9,489,800
Gateway Passengers
Transborder Canada 15,290 21,913 517,052 805,036 50,210 71,857
Mexico 0 49783 586,375 608,186 79317 168 797
Sub-Total 15,290 71,696 1,103,427 1,413,222 129,527 240,654
Europe 0 64,319 1,031,158 2,390,131 0 0
Middle East 0 0 0 0 0 0
Africa 0 4 0 0 0 0
Sub-Total 0 64,323 1,031,158 2,390,131 0 0
Transpacific Japan 0 0 1,109,023 1,028,801 0 105,460
East Asia 0 85 542,111 1,207,475 0 0
S. Pacific 0 9056 55,349 197.431 0 0
Sub-Total 0 9,141 1,706,483 2,433,707 0 105,460
C.America 0 83 687 280 0 12
S. America 0 0 9,295 60,071 6 0
Caribbean 0 0 79 1,016 0
Sub-Total 0 83 10,061 61,367 6 13
Int'l Gateway Total 15,290 145,243 3,851,129 6,298,427 129,533 346,127
Connecting Passengers
Domestic-to-Domestic 272,215 620,713 5,039,682 5,829,748 290,171 199,209
Int'l-to-Domesti 25.393 58,870  _ 1.899.113 3,061,580 112,805 273,010
Connecting Total 297,608 679,583 6,938,795 8,891,328 402,976 472,219
TOTAL 5,535,328 9,158,536 28,733,524 37,107,085 5,708,149 10,308,146
PASSENGERS 2,767,664 4,579,268 14,366,762 18,553,543 2,854,074 5,154,073
ENPLANEMENTS

Figure 3.10. Passengers by Bay Area Airport, by Region, 1990 and 1998. SOURCE: US DOT, Origin and

Destination Surveys.

In Figure 3.10, we set out passengers by airport, for each of the three Bay Area airports,
by air market (i.e., domestic local, international gateway, and connecting) for 1990 and

1998.

Each Bay Area Airport Has Is Own Mix of Airlines

Airline passenger activity and market shares at each airport are determined in substantial
part by the route strategies employed be each carrier. Thus Southwest Airlines, a point-
to-point carrier that has traditionally specialized in short haul (500 miles or less), high
frequency service in dense markets has focused its system on "secondary" airports such as
Oakland and San Jose. As aresult, Southwest is the market leader at both of these airports
while remaining a relatively minor player at San Francisco. A t Oakland Airportithada

68% share

of domestic local passengers in 1998 and a 33% share at San Jose Airport. See

Figures 3.11 and 3.12.
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Figure 3.11.

Southwest Has Replaced PSA and Air Cal at Oakland Airport

1981

Other
United 9%
4%

Republic £ N
7% A2 35%

P
AirCal
24%

2.2 million passengers

1998

Other
9%

68%

8.3 million passengers

Figure 3.11. Oakland Market Shares, by Carriers, Domestic Local Passengers, 1981 vs. 1998. SOURCE:

Exhibit 008.

Figure 3.12.

Southwest Has Replaced PSA as San Jose Airport’s Largest Airline

1981

Other

Westem 6%

4%

PSA
33%

AirCal
32%

2.5 million passengers

1998

Other
4% Southwest

33%

America
West
4%
Delta
4%
United
9%

Alaska N
9%
Reno
American 16%
11%

10 million passengers

Figure 3.12.5an Jose Market Shares, by Carriers, Domestic Local Passengers, 1981 vs. 1998. SOURCE:

Exhibit 008.
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Chapter 3 — The Changing Roles of Bay Area Airports

Figure 3.13.
United Airlines Has 50% of the Market at SFO;
No Carrier Has a 10% Share
1981 1998

Other
15%
Southwest @

United

Northwest
5%
Continental U
5%
Delta
8%
9% TWA American
11% 9%

12 million passengers 22 million passengers
Figure 3.13. SFO Market Shares, by Carriers, Domestic Local Passengers, 1981 vs. 1998. SOURCE: Exhibit
008.

United Airlines has built its San Francisco International operations into a hub,
and currently carries just over half of SFO’s domestic local passengers. The next
ranking carriers continue to be the major network giants, each of which provides
SFO with national and international air service through their domestic hub
network structures. Southwest Airlines carries only 4% of the passengers at SFO.
See Figure 3.13.

As a result of United Airlines” SFO hub and because SFO is a significant
international/ Hawaii gateway, 27.4% of total passengers at San Francisco
International are connecting passengers. In contrast only 5.2% of Oakland
Airports passengers are connecting and 2.0% of those at San Jose are connecting
passengers. See Figure 2.14.
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Air Travel Market Forecasts

Key conclusions

We project a high forecast for total Bay Area passengers in 2020 of 119.1
million annual air passengers {MAP) and a low forecast of 103.0 million. Our
forecast, the mid-range, is 111.1 MAP for the three Bay Area commercial
airports.

*  Our mid-range forecast represents a 96% increase in total

passenger volumes above 1998 levels. Or abouta 3.1% average
annual increase.

These growth rates reflect a maturing market, i.e., a slowing rate of growth
relative to the growth rates for air passengers in the 1980- 1990 and 1990 -

1998 periocfs. Implied by this prediction is a leveling off of growth in the
percapita consumption of air travel.

Also, the factors causing airline prices to decline by roughly 3% per
year on average since 1930 have begun to play themselves out; as a
result the rate of decline in average air fares is apt to be much

lower, about 1% per year over the next twenty years.

Overall, the share of total Bay Area passengers who are traveling in
domestic local markets will decline from 70% in 1998 to 63% in 2020 while
the share of passengers traveling in international markets will increase
from 12% in 1998 to 18% in 2020. The percentage of passengers using the
Bay Area airports o connect between flights will remain about constant.

The air markets with the largest increase in total passengers (1998-2020)
are:

* Eastern US: 8.8 million passengers (85%);

*  Western US: 8.6 million passengers (99%);

*  California: 7.6 million passengers (62%);

*  Central US: 4.3 million passengers (60%)

* Alaska/Hawaii: 14 million passengers (62%)

% ROBERTS
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By 2020 Bay Area annual domestic local passengers will increase from 39.7
million to 70.4 million (63.4% of passengers in 2020). These will consist of:

e 19.8 million intra California passengers;

o 17.3 million passengers to/from the six adjacent Western states;
o 11.4 million passengers to/from the central stétes;

o 19.1 million passengers to/from the Eastern states;

e 2.7 million passengers to/ffrom Hawaii; and

o 173,000 passengers toffrom Alaska.

By 2020 Bay Area annual international gateway passengers will increase
from nearly 7 million to more than 19.5 million. These will consist of:

e 4.2 million transborder (i.e., Canada and Mexico) passengers;
* 4.9 million transatlantic passengers;
» 10.2 million transpacific passengers; and

e 178,000 passengers to/from points in the Americas (other than
Canada and Mexico).

Connecting passengers using the Bay Area airports will increase 10 million
in 1998 to 21.1 million passengers annually, in 2020.

Air Travel Forecast Assumptions

Industry Maturation

The Us passenger airline industry is gradually reaching maturity. Maturity will
be accompanied by a reduction in historic rates-of travel growth as the US
population reaches a rate of air transportation consumption that equals total
underlying demand — not so much all we can eat as all we want to eat. From its
beginnings the industry has experienced 70 years of extraordinary growth; at
some point in the not-too-distant future the domestic industry will reach a level
of growth that tracks the growth of the population/economy at large.

For example Airbus, a major aircraft manufacturer, believes:
The Us domestic air travel market ... has now largely matured.. Consequently

... the forecast twenty-year average annual Revenue Passenger Kilometer
(RPK) growth rate on domestic US routes is ... just 2.7%.1

1 Airbué Industrie (May 1999), Global Market Forecast, 1999 — 2018 at 12.
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Chapter 4 — Air Travel Market Forecasts

In Figure 4.1 we set out historic US domestic enplanements, from the mid sixties
to the present, and extend the compound annual growth rate (4.04%) to 2020, by
which point annual enplanements would exceed 1.3 billion, more than twice
1998’s level.

Projections made by the Federal Aviation Administration (FAA) forecast growth
through 2020 at nearly that historic level; enplanements would reach more than
1.2 billion. Both Boeing and Airbus, however, have projected growth at more

Figure 4.1.
Most Forecasts Predict a Reduction

in the Historic Rate of Growth
1,600,000

1,400,000 Historic Growth

AT

1,200,000

- Boeing
Airbus

1,000,000

800,000 ,
600,000 o
—_—

o] T T T T = —- —

1960 1870 1980 1990 2000 2010 2020 2030

Domestic Passenger Enplanements (000)

400,000

200,000

Figure 4.1. Total US Domestic Enplanements, Historic 1978 — 1998, Various Projections 1998 - 2020.
SOURCE: Exhibit 009.

moderate levels, with Boeing seeing roughly 1 billion enplanements in 2018 and
Airbus 950 million. We believe that the lower rates of growth projected by the
two aircraft manufacturers are more likely to describe correctly future travel
growth. '
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Figure 4.2.

The FAA Projects Air Fares Will Decline at a
Slower Rate than the Historic Average

70¢ %

60¢

50¢

40¢ \ FAA Projection,
<19

30¢ . 1% annually,

\% 1998 - 2010

20¢ -~ A —
Actual Prices, Long Term

10¢ - 1929 - 1998 Trend,

0¢ (1987 dollars) - 3% annually

1929 1939 1949 1959 1969 1979 1989 1999 2009 2019
Average Price per Mile in Constant (1987) Dollars

Figure 4.2. US Domestic Airfares, In 1987 Dollars, 1929 — 1998, Actual and Trend, With Projections to 2020.
SOURCE: Exhibit 010. Prices Adjusted to 1987 Dollars by the Consumer Price Index.

Much of the reason for lower growth rates ahead reflects a belief that there will
be a flattening of the historic decline in air fares in constant dollars. For want of a
clearer crystal ball, we have adopted, and extended to 2020, the FAA’s —1% per
year forecast for domestic yields (That projection is generally consistent with
industry thinking.) 2 This means that the average price will decline from today’s
10.56¢ per mile (1987 dollars) to 8.46¢ per mile, an overall decline 1998 —2020 of
20%. See Figure 4.2.

2 For example, in 1996 McDonnell Douglas projected average annual declines in real

yields from 1996 to 2006 at 1.14% and from 2006 to 2016 at 1.65%. McDonnell Douglas
(1996), World Economic and Traffic Outlook at 68. Or see Boeing's 1995 projection: "The
declining trend in passenger yields is expected to continue at the rate of ~1.1% per year

_between 1995 and 2014." Boeing Commercial Airplane Group (1995), Current Market
Outlook at 23. Both of these were global forecasts. The Federal Aviation Administration
predicts average annual domestic price declines of 1% through 2010. Federal Aviation
Administration, Us (FAA) (1999), Aerospace Forecasts at I11-22.
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Chapter 4 — Air Travel Market Forecasts

Figure 4.3.

o\
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We Project That Average Domestic Yields
Will Decline by 1% per Year Through 2020
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Figure 4.3. Trip Length Adjusted Average Fare Curves for US Domestic Airfares 1998 Actual and 2020
Projected, In 1987 Dollars. SOURCE: Exhibit 011. Prices Adjusted to 1987 Dollars by the Consumer Price
Index.

When measured on a per mile basis, air fares tend to vary dramatically based, in
large part, on the distance of travel. In Figure 4.3 we plot the price per mile in
1998 against the distance traveled for all passengers. We have then applied the
FAA’s —1% per year forecast to create a year 2020 yield curve, also plotted in
Figure 4.3.

Historically, lower fares in the Bay Area have served to stimulate travel in the
area at a rate faster than the national average. In particular, travel on the West
Coast in the North - South corridor or shuttle markets has experienced the

stimulative affects of air fares that are substantially lower than those prevailing .

throughout most of the country.

We believe, however, that the West Coast markets are now mature — perhaps
the only truly mature air transport markets in the world and that the future will
see less price competition and relatively higher prices. Thus we expect that over
the 22 years of the forecast period, prices will actually rise in constant dollars in
most West Coast markets, albeit very gradually, so that by 2020 West Coast
prices will have converged with prices generally throughout the nation. See
Figure 4.4.
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Figure 4.4.

By 2020 the SF Bay Area’s Average Domestic Air Fares
Should be Close to Normal to/from All US Regions

35¢
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Figure 4.4. Projected Average Bay Area Domestic Air Fares in 2020 toffrom US Regions, Plotted Agamst
Average Trip Length, Compared With National Averages. SOURCE: Exhibit 012.

Other factors
In addition to the foregoing considerations, we assume that:
e there is no prolonged adverse economic downturn in the US or abroad;

e there are no fundamental changes in transportation industry economics or
technology;? and

¢ telecommunications will continue to complement, but not substitute for, air
transportation (consistent with the history of telecommunications over the
last 20 years).

Although we recognize that in the real world economic growth is lumpy, we
have made no attempt to forecast the business cycle. Our forecasts rely on
projections of population and economic activity made by the US Department of
Commerce, Bureau of Economic Analysis (BEA) and assume that year-to-year
growth occurs in smooth curves. Similarly, for the airline industry, strikes,
mergers, spikes in fuel prices, etc. can have intermittent effects on industry
profitability and travel demand. Over the long term, however, we have assumed
that these occurrences, which are not predictable, will be relatively limited in
their effects.

3 One change now taking place, affecting a limited number of Bay Area markets, is the

replacement of turboprop aircraft with jets in the fleets of the commuter carriers.
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Our Forecasts

We describe below in general terms the different methodologies we used for
developing the forecasts of domestic local, international gateway, and connecting
passengers. (We set out our methodologies step by step in Appendix A.)

The use of ten year air passenger data which incorporates the severe downturn
experienced simultaneously by California and the global air transport industry in

the early 1990s prod ces very different projections than models that use only the
most recent five years.

We believe that neither measure represents a normalperiod of time, but we also
believe that there is no such thing as a normal period of time; and any historic
data set fails to take account of our view that the industry is gradually reaching a
state of maturity from which it will no longer grow more rapidly than the
economy/population.

Thus, after considerable experimentation we have elected to use models based on
the ten year data set to project a high forecast, those based on the five year data
sets to project a low forecast, and the mid point between them as a reasonable
estimate of the most probable outcome.

Domestic Local Passengers
The Approach

For our purposes, domestic local passengers are domestic passengers whose air
travel point of origin or destination is at one of the Bay Area airports. They make
up the largest portion of Bay Area travel and, although international gateway
travel will grow more rapidly to 2020, domestic travel to/from the Bay Area will
continue to dominate the Bay Area passenger scene, and especially the air
markets at the Oakland and San Jose airports.
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Chapter 4 — Air Travel Market Forecasts

e socioeconomic factors; and
e tourism-related factors.

Because there are many possible factors in each category that might be used to
predict air travel, we used multiple regression models to relate domestic local
passengers (the dependent variable that we sought) with various combinations
of factors drawn from the three categories (the independent variables).

We subjected each proposed model to standard statistical tests (which we
describe in Appendix A) and evaluated a number of possible independent
variables. In the end we concluded that with five variables we could forecast Bay
Area domestic local passengers with reasonable confidence. These variables are:

e Yield. The average price of passenger air travel, adjusted to 1987 dollars to-
remove inflation, expressed in US cents (¢) per passenger mile.

* Distance. The length of edch passenger journey expressed in miles.
e People. The total population of each Air Service Area.

¢ Income. Per capita personal income for each Air Service Area proves tobe a
good measure of propensity to spend on air travel.

¢ Tourism. Total employment in the industry group: hotels and other lodging
places.

In the case of Hawaii and the commuter markets we found that the regression
models were unable to produce satisfactory results. Since these markets account
for a very small percentage of total Bay Area travel (0.7% of local domestic
passengers for all the commuter markets together in 1998, 3.3% for Hawaii), we
were comfortable in using simple trend projections to forecast future travel. (See
Appendix A for further details.)

The Results

Our total forecast of domestic local travel in 2020 ranges from a low of 66.0
million annual passengers to a high of 74.9 million passengers. Our mid-range
projection, which is our forecast, is 70.4 million. In Figure 4.6 we set out our mid-
range forecasts, along with the high and low projections for 2010 and 2020 by
geographic region. In Figure 4.7 we plot the historic and the three forecasts for
total domestic local passengers. Finally, in Figure 4.8, we show our mid-range
forecasts graphically, by geographic region.
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Figure 4.8.

Mid-Range Regional Forecast

passengers
percent of total

ALASKA HAWAIlI

173,000 2.7 million

0.2% 4%

Figure 4.8. Domestic Local Passenger Forecast for 2020 Between the Bay Area and Each Region of the Country.
SOURCE: Exhibit 013.

Comparisons with Other Forecast Growth Rates -

In Figure 4.9 we compare our mid-range forecast with recent domestic projections
by the FAA, Airbus, and Boeing and with a simple extrapolation of recent
growth into the future. Note that of the others, Airbus has the most conservative
outlook for traffic growth in the domestic Us'markets and that our mid-range
forecast tracks their projections almost precisely. Our low forecast, not plotted on
this chart, is substantially the lowest of all of these projections.
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Chapter 4 - Air Travel Market Forecasts

4. The Americas (exclusive of Canada and Mexico):
e Central America
e South America

e the Caribbean

We have no clearer crystal ball nor better methodology than Boeing and Airbus
for predicting intercontinental passenger flows. Their analyses, published in
market studies each year, project ten and twenty year growth rates for each
world region internally and for flows of passengers between regions, the US or
North America to Europe, for example.4

The methodologies employed in these manufacturer forecasts are similar to the
approach we followed in projecting domestic local travel, including the division
of the forecast universe (in the case of the manufacturers, the whole world) into
manageable regions (80 sub-markets such as Europe - US and us - Central
America) in the case of Airbus. This step is then followed by econometric

modeling to determine the "several causal relationships and factors that affect
passenger traffic.'S

Like us, for example, Airbus assumes "that the long-term demand for air travel is
driven by economic developments, notably the growth of world and regional
income levels ... and the cost of air travel as measured by yields. Demographic
trends as measured by civilian populations have also been considered where this
variable has demonstrated a statistical significance."¢

Again, as with our methodology, Airbus selected a "statistical model that best
fits historical traffic data" which it "deemed to provide the best explanation of
future trends unless otherwise suggested by analysis."7

Finally, like R2A, Airbus assumes that the "general economic climates remain
conducive to growth."8

4 Airbus Industrie (1999), Global Market Forecast, 1999 - 2018 and Boeing Commercial
Airplane Group (1999), Current Market Outlook.

5  See Airbus Industrie (1999), Global Market Forecast, 1999 - 2018 at 4.

6 Ibid.
7 Ibid.
s Ibid.
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Figure 4. 10,
Passenger Growth Rates Forecasts
Boeing Forecast Airbus Forecast
1999-2008  1999-2018 1999-2008 _ 2008-2018 _ 1999-2018
North America - North America -
North America 3.0% 2.9% Domestic 2.9% 2.4% 2.7%
Canada 3.9% 3.4% 3.7%
Central America 41% 4.0% Central America 5.3% 4.6% 5.0%
South America 5.7% 5.6% Latin America 4.5% 4.4% 4.5%
Asiae Asia - .
Northeast Asia 5.9% 6.0% Asia . 6.3% 6.8% 6.5%
Southeast Asia 7.2% 6.4%
Oceania 3.5% 3.1% Pacific 71% 6.1% 6.6%
China ~ 4.2% 4.5% China 7.1% 71% 7.1%
Europe 3.8% 3.7% Europe 5.3% 4.8% 5.0%
Africa 6.9% 6.7% Africa " 51% 4.3% 4.7%
Middle East 2.7% 3.9% ,Middle East 5.5% 4.5% 5.0%
Worldwide Total 4.7% 4.7% Worldwide Total 51% 4.9% 5.0%

Accordingly, we have used the manufacturers' growth rate projections with
respect to each of the three intercontinental markets with which we are
concerned (and their sub markets) to project high andlow bands of travel. We
have used a simple average of the two manufacturers' forecasts for our own mid-
range forecasts. We recognize that averaging two incorrect numbers does not
generate a correct number but, as the reader will note, the two forecasts are
reasonably close together and given the high degree of uncertainty that
necessarily accompanies any 20-year economic projection- much less one
involving dozens of countries on six continents - we are comfortable that
further analysis would produce no "better" forecast.

The manufacturers' forecasts are presented at the continental level, us to Europe,
for example, and thus we have made our own judgements of likely changes in
market share within a foreign continent, e.g., as between France and the United
Kingdom in Europe. These are judgements based on our general understanding
of industry trends; for example, we believe that the share of market captured by
France on the Atlantic will increase as a result of the Delta - Air France global
alliance and the restructuring of Air France's route system to create a true
domestic and international mega hub at Paris Charles de Gaulle.

The Results

Transatlantic markets

Europe

In 1998 46 million passengers traveled between the United States and Europe; of
these the San Francisco gateway handled 2.4 million, over half of whom were

traveling to and from the United Kingdom.

We project that by 2020 -
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e total US — Europe travel will have increased to 118 million passengers, an
increase of 159% (compound annual growth of 4.4%); and

» total San Francisco Gateway — Europe travel will have increased to 4.9
million passengers, an increase of 100% (compound annual growth of 3.2%).

We project that San Francisco’s share of transatlantic gateway travel to/from the
UK will remain stable at 6%, while each of the other three major European
gateways (Paris, Amsterdam, and Frankfurt) will stabilize at about 4% of the
total market while the Bay Area’s existing 1% share of European travel flying
nonstop from pointsin countries other than the UK, the Netherlands, France, and
Germany will double to 2%.

Figure 4.11.

By 2020 the San Francisco Gateway Will Handle
4.9 Million European Passengers Annually

— Ty i e

Reglon 1998 2020 2070

France 379,237 477,140 837,144 516,316 . . . 949,516, . . 437,965 . . 724,773
Germany 308,358 440,067 650,301 476,198 737,593 403,936 563,010
Netheriands 213,696 303,252 450,286 328,150 510,728 278,354 389,843
United Kingdom 1,413,964 1,611,348 2,358,331 1,743,645 2,674,895 1479050 2,041,768
Other 139,199 405,062 611911 438,308 694,029 371,816 529,794
Total 2,454,454 3,236,870 4,907,973 3,502,617 5,566,761 Z971,122 4,249,166
Annual Growth 23% 32% 3.0% 3.8% 1.6% 25%

Total Growth 31.9% 100.0% 42.7% 126.8% 21.1% 73.1%

Figure 4.11. Actual and Forecast US - Europe Passengers, San Francisco Gateway, 1998 (actual), 2010 and
2020 (projected). SOURCE: Exhibit 016.

Middle East and Africa

In 1998 the San Francisco gateway handled no travel arriving from/departing to
points in Africa or the Middle East. Given that the total size of the Us -
Africa/Middle East markets is small — less than 2% of total US international
travel — and that 98.8% of the travel that does exist flows over just four Us
gateways (New York, Miami, Chicago, and Los Angeles) we project that during
the forecast period to 2020 there will be no nonstop service between the Bay Area
and any point in Africa or the Middle East and, accordingly, that there will be no
gateway travel.

Transpacific

In 1998 15 million passengers traveled between the United States and points in
Asia; of these the San Francisco gateway handled 2.7 million, of whom 38% were
traveling to and from Japan and 62% to/from other points in Asia.

We project that by 2020 —

e total US ~ Asia travel will have increased to 83 million passengers, an
increase of roughly 281% (compound annual growth of 6.3%); and

e total San Francisco Gateway — Asia travel will have increased to 10.3 million
passengers, an increase of 300% {compound annual growth of 6.5%).

N
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We project that San Francisco's share of Japanese travel will stabilize at about
10% of the total US market while its share of other Asian travel will declh e
from its current 20% to about 18%. See Figure 4.10.

Figure 4 12
By 2020 the San Francisco Gateway Will Handle 10.3
Million Transpacific Passengers Annually
Mid-Range = High - Low g
Region 1998 2010 & 2020 2010 2000 2010 2020
Jdpan 1,134.261 2.740274 5,003.900 2.811,223 5,321,177 2,669.325 4,686,622
East Asia 1,207.560 2,398,007 4,482,278 2,506,890 4,769,640 2.289.124 4.194.916
South Pacilic 206,487 470.833 766,162 564,477 1,020.470 377,190 511,854
Total 2,548,308 5,609,115 10,252,340 5,882,591 11,111,287 5,335,638 9,393,393
Annual Growth 68% 6.5% 7.2% 6.9% 6.4% 6.1%
Total Growth 120.1% 302.3% 130.8% 336.0% 109.4% 268.6%

Figure 4.12. Actual and Forecast Transpacific Passengers, San Francisco Gateway, 1998 (actual), 2010 and 2020
(projected). SOURCE: Exhibit 017.

In 1998 2.5 million passengers traveled beween the United States and points in
the South Pacific; of these the San Francisco gateway handled about 200,000.

We project that by 2020 -

o total us- South Pacific travel will have increased to 7.6 million passengers,
an increase of roughly 203% (compound annual growth of 5.2%); and

o total San Francisco Gateway - South Pacific travel will have increased to
about 766,000 passengers, an increase of 271 % (compoh d annual growth of
6.1%).

We project that San Francisco's share of us- South Pacific travel will stabilize
at about 10% of the total us market, up from 8.2% in 1998.

Transborder travel

Canada

In 199813.S million passengers traveled between the United States and
Canada; of these the San Francisco gateway handled 900 thousand, or 7%.

We project that by 2020 -

o total us - Canadian travel will have increased to 27.8 million passengers, an
increase of roughly 104% (compound annual growth of 3.3%); and

« total San Francisco gateway-Canada travel will have increased to 1.8
million passengers, an increase of 100% (compound annual growth of 3.1
%).

We project that the San Francisco gateway's share of Canadian travel

will stabilize at about 6.4% of the total us market.
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Mexico

In 1998 12 million passengers traveled between the United States and Mexico; of
these the San Francisco gateway handled 827 thousand, or 6.8%.

We project that by 2020 -

* total us- Mexico travel will have increased to 35.4 million passengers, an

increase of roughly 192% (compound annual growth of 5.0%); and

® total San Francisco gateway - Mexico travel will have increased to 2.4 million

passengers, an increase of 195% (compound annual growth of 5.0%).

We project that the San Francisco gateway's share of Mexican travel will stabilize
at about 6.9% of the total us market.

Figure 4.13.

In 2020, San Francisco will handle 4.2 Million Transborder Passengers

Mid-Raﬂge Hig Low

Region 1998 2000 am Mlll"gh m - 00 ..
‘canada 808,800 1,300,371 1,775,773 1,363,621 1,005,207 1,236,021 1,646,250
Mexico- 826,766 1,520,205 2434777 1,616,212 2,657,819 1,424,197 2211735
Total 1,725,572 2,820,576 2,210,551 2,980,033 4,563,116 2,661,118 3,857,085
Annual Growth 4.2% 4.1% 4.7% 4.5% 3.7% 3.7%
Total Growth 63.5% 144.0% 72.7% 164.4% 54.2% 123.6%

Figure 4.13. Actual and Forecast Transborder Passengers, San Francisco Gateway, 1998 (actual), 2010 and
2020 (projected). SOURCE: Exhibit 019.

The Americas

In 1998 24 million passengers traveled between the United States and points in

the Caribbean and Latin America; of these the San Francisco gateway handled
about 60,000.

We project that by 2020 -
® total us-Caribbean travel will have increased from 1998's 12.3 million to
32.5 million passengers, an increase of roughly 163% (compound annual
growth of 4.5%); and

consistent with its 0.0% share of this travel in 1998, we predict very little San
Francisco gateway - Caribbean travel in 2020, roughly 10,000 passengers.

total us- Central America travel will have increased from 1998's 4.1 million

to 10.9 million passengers, an increase of roughly 163% (compound annual
growth of 4.5%); and

®* consistent with its 1.5% share of this travel in 1998, the San Francisco
gateway will handle about 160,000 passengers in 2020.

total us-South America travel will have nearly tripled from 1998's 9.0
irp.illion to 26.8 million passengers (compound annual growth of 51%); and
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e consistent with its 0.0% share of this travel in 1998, we predict very little
San Francisco gateway travel - only 4,500 South America passengers in 2020.
Figure 4.14.

By 2020 the San Francisco Gateway Continue to Play a Relatively Small
Role in Gateway Travel to the Caribbean, Central and South America

Region 1998 2010 2020 ___2010 2020 200 2020
‘canbbean 375 6,589 70,060 7,007 10,986 6,171 9,134
€entra-America 60,071 107,202 163,682 114,005 178748 100,400 148,616
South America 1,017 2,705 4,430 2,892 4,986 2,519 3,874
Total 61,463 116,496 178,172 123,903 194,720 109,089 161,625
Annual Growth 5.5% 5.0% 6.0% 5.4% 4.9% 4.5%
Total Growth 89.5% 189.9% 101.6% 216.8% 77.5% 163.0%

Figure 4.14. Actual and Forecast Americas Passengers, San Francisco Gateway, 1998 (actual), 2010 and 2020
(projected). SOURCE: Exhibit 019.

Connecting Passengers

As we explain in Chapter 2, connecting passenger activity at an airport is related
to the decisions by individual carriers as to their specific route structures: where
they choose to route their own connecting traffic and thus is not directly related
to the population, demographic characteristics, or tourist attractiveness of the
city as which the connecting airport is located. Since these developments are
inherently unpredictable we have forecast Bay Area connecting passengers by
projecting historic levels as a percentage of total domestic local passengers. These
projections are set out in Figure 4.15. In Chapter 5 we show how this connecting
traffic differs among the Bay Area airports.
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Chapter 4 — Air Travel Market Forecasts

Figure 4.15.

By 2020 the San Francisco Bay Area Airports will serve 10.8 Million
Domestic and 10.3 Million International Connecting Passengers
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Figure 4.15. Actual and Forecast Bay Area Connecting Passengers, 1993-1998 (actual), 2010 and 2020
(projected). SOURCE: Exhibit 036.

Total Forecast

In Figure 4.16 we summarize our total forecast, including high, low, and mid-
range for domestic local, international gateway and connecting passengers.
Adding it all together, we are projecting a mid-range of 111.1 million annual
passengers (MAP) in 2020. Under our low forecast there would be 103.0 MAP and
under the high forecast 119.2 MAP.
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Figure 4.16.
In 2020, the Three Bay Area Airports Will Handle
111.1 Million Annual Passengers.
Mid*Range Forecast HY h Forecast Low Forcast
Type/Area Region 1996 2010 2020 2010 2020 2010 2020
Domestic Local Passengers
California 12.188.460 16.501.302 19,753,775 17.672.220 21.599.949 15.330.384 17.907.600
Westem 8.660.770 13,437.987 17.273.558 14.045,677 18,547,461 12,830.297 15,999,655
US Central 7,135,310 9,206.094 11.388.615 9,362,133 11,646,753 9,050.055 11,130.476
USEastern 10.319.070 14,492,545 19.129,094 14,743.415 19.638,207 14241,675 18,619,981
US Alaska 127.860 153,753 172,556 152.748 170,484 154.758 174.628
Hawaii 1.309.370 1,922.124 2,676,630 2,155.738 3.266,183 1.688.511 2,087,077
Total Dom. Passengers 39,740,840 55,713,806 70,394,227 58,131,931 74,869,036 53,295,681 65,919,417
Inf | Gateway
Transborder Canada 898,806 1.300.371 1,775.773 1,363,821 1,905.297 1,236,921 1,646250
Mexico 826.766 1,520205 2,434.777 1,616212 2.657.819 1.424.197 2,211.735
Sub-Total 1,725,572 2.820.576 4,210.551 2.980.033 4,563.116 2,661,118 3,857.985
Transatlantic ~ France 379,237 477,140 837.144 516,315 949,516 437,965 724,773
Germany 308,358 440.067 650.301 476.198 737,893 403,936 563,010
Netherlands 213,696 303,252 450,286 328,150 510,728 278,354 389,843
United Kingdom 1,413,964 1,611,348 2.358,331 1,743,645 2,674,895 1,479,050 2,041.768
Other 139,199 405.062 611,911 438.306 694,029 371.816 529.794
Sub-Total 2,454,454 3,236,870 4,907,973 3,502,617 5,566,761 2,971,122 4,249,186
Transpacific Japan 1,134,261 2,740,274 5,003,900 2,811,223 5,321,177 2,669,325 4,686,622
East Asia 1.207,560 2,398.007 4,482,278 2.506,890 4,769,640 2,289,124 4,194.916
s. Pacific 206.487 470,833 766,162 564,477 1,020,470 377,190 511,854
Sub-Total 2,548,308 5.609,115 10,252,340 5,882.591 11,111.287 5,335,638 9,393,393
The Americas  C. America 375 107.202 163,682 114.005 178,748 100,400 148,616
S. America 60,071 2,705 4,430 2.892 4,986 2,519 3,874
Caribbean 1,017 6,589 10,060 7,007 10.966 6171 9,134
Sub-Total 61,463 116.496 178,172 123.903 194.720 109.089 161,625
Total Intl Gateway 6,789,797 11,783,056 19,549,036 12,489,144 21,435,884 11,076,968 17,662.188
Connecting
6,649,670 8.565,998 10,823,112 8,937,784 11,511,114 8,194.211 10,135,110
Intemational 3,393,480 6,245.020 10,360.989 6,619.246 11,361,018 5.870,793 9,360,960
Total Connecting 10,043,130 14,811,017 21.184,101 15,557,031 22,872,133 14,065,004 19,496,070
TOTAL PASSENGERS 56.573.767 82.307,880 111,127.364 86.178,106 119,177,053 78,437,653 103,077,675
ENPLANEMENTS 28,286,883 41,153,940 55,563,682 43,089,053 59,588,526 39,218,827 51,538,838
ANNUAL GROWTH 32% 3.1% 3.6% 34% 2.8% 28%
TOTAL GROWTH 45.5% 96.4% 52.3% 110.7% 38.6% 82.2%

Figure 4.16. Actual and Forecast Bay Area Traffic, All Types, 1998 (actual), 2010 and 2020
(projected). SOURCE: Exhibits 013, 016, 017, 018, 019 and 036.
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Chapter 4 — Air Travel Market Forecasts

Figure 4.17.
Domestic Local Passengers by Region
(1998-2020)
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Figure 4.17. SOURCE: Exhibit 013.

In Figure 4.17 we summarize our total passenger forecast by domestic region in
the years 2010 and 2020. Total passengers include domestic local passengers,
domestic-to-domestic connecting passengers and international-to-domestic
connecting passengers. These total passengers are a result of our Domestic
Disaggregation Methodology detailed in Appendix B. Passenger aircraft
operations, as presented in Chapter 7, are a result of this Disaggregation
Methodology and passenger levels.
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Chapter 5

Airport Passenger Forecasts

Key conclusions
Each airport has one or more counties from which it predominantly draws it
local air passengers:

* San Francisco International draws about 40% of Its passengers
from San Francisco County Itself, followed by San Mateo County
(20%) and Santa Clara County (11%).

* About two thirds of Oakland Internatlona/'s passengers come from
Alameda and Contra Costa Counties in the East Bay, followed by
San Francisco {13%) and the four North Bay Counties (also 13%).

* San Jose International draws over 70% of its passengers from
Santa Clara County, followed by Santa Cruz and Monterey counties
outside the Bay Area {13%)

By 2020, there will be subtle changes in the proportion of air passengers
generated by different regions in the Bay Area:

*  The four North Bay counties (Marin, Napa, Solano, and Sonoma), the
East Bay (Alameda and Contra Costa Counties), and the out of
. region air travelers will generate about the same share of regional
air passengers as they do today.

*  The share ofair passengers from the Peninsula (San Francisco and
San Mateo Counties) will grow on the strength of the growth in
International and tourist/vacation travel with its San Francisco
focus.

* The proportion ofair passengers toHrom the South Bay (Santa
Clara County) will decline as population and job growth rates
moderate in the fture ({this is a decline in share, but actual numbers
of air passengers will grow significantly).

Based on our analysis of future ground travel times, the relative
accessibility of the airports from different locations in the region will not

ROBERTS
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change significantly from today. In other words, the closest airport today
will remain the closest airport in the future.

The share of Bay Area air passengers served by each airport is most
strongly influenced by the availability of nonstop air service.

When frequent nonstop service, low fare service is provided at all three
airports - to/from the LA Basin, for example - Oakland Airport can
capture 38% of Bay Area air passengers and San Jose Airport about 30%. A
more typical share for Oakland Airport in other air markets with nonstop
service is about 30%.

A theoretical passenger demand level, one that assumes highly competitive
flight schedules in each and every air travel market at all three Bay Area
airports, would result in the highest potential passenger demand at the
Oakland and San Jose airports. We project that this number could reach 29
million annual air passengers at Oakland and 24 million annual passengers
at San Jose.

However, all air services will not be provided at all Bay Area airports
(international air services, for instance, will remain almost exclusively at
San Francisco Airport).

We can project future air service scenarios for each airport with reasonable
accuracy because each airline operates only those routes that fit its own
clearly defined strategy.

*  For the major network airlines, that means the operation only of routes
to/from their own hubs and international gateways.

*  For point-to-point airlines, such as Southwest Airlines, it means that
routes will be operated only where the carrier finds a niche in which it

can generate sufficient passenger demand not "owned” by the major
network airlines.

Our Airport Forecasting Approach

The purpose of this chapter is to provide our forecast of the most likely
passenger activity at each of the three Bay Area airports. As indicated in

Chapter 3, the general trend since airline deregulation has been a shifting of traliic
share from San Francisco International to the Oakland and San Jose airports, as
the latter have enjoyed the addition of services in new air travel markets,
principally- although not exclusively - in point to point markets.

However, estimating future airport passenger levels in a multi-airport system is
not easily done given the dependence of these forecasts on decisions made in the
private airline sector and given the ease with which airlines can enter and leave

markets in a deregulated environment. See Figure 3.6.

Our approach to developing specific airport forecasts rests on three theses.
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Chapter 5- Airport Traffic Forecasts

First, that each airport has a natural catchment area which, given equivalent
airline service at each airport, will determine the passenger levels that each
airport will develop.

Second, that the share of a Bay Area air travel market captured by each airport is
strongly influenced by the quality/quantity/price of the air service it receives,
particularly as compared with the air service offered at its competition, viz., the
other two airports.

Third, that the specific services provided at each airport are to a substantial
extent functions of individual carrier route strategies.

We explore each of these in the sections below.

Each Bay Area Airport Has a Primary Catchment Area

An airport "catchment area" is the area from which an airport draws the bulk of
its air passengers. Every five years, MTC and the Bay Area airports jointly
conduct an air passenger survey to update information on the ground origins of
air passengers using the Bay Area airports as well as the ground transportation
modes used for travel to these airports. Air passengers include both residents of
the Bay Area and passengers traveling to the Bay Area for business, personal, or
vacation travel.

As shown in Figure 5.1, each airport attracts passengers from the entire Bay Area
as well as from outside the region. San Francisco International Airport draws
about 40% of its passengers from San Francisco County, followed by San Mateo
County (20%) and Santa Clara County (11%). About two thirds of Oakland
International's passengers come from Alameda and Contra Costa Counties in the
East Bay, followed by San Francisco (13%)! and the four North Bay Counties
(also 13%). San Jose International draws over 70% of its passengers from Santa
Clara County, followed by Santa Cruz and Monterey counties outside the Bay
Area (13%).

' Southwest's frequent low-fare services at Oakland attracted traffic from San
Francisco. Since United's low fare response, Shuttle by United, did not begin until 1996, the
survey does not reveal whether today some of this traffic has returned to SFO.
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Figure 5.1.
1998 Annual Air Passengers by Airport and County
Origin SFO 0AK SJC Total

Alameda 2,174,807 7.70% 3,835,246 41.60% 601,180 5.90% 6,611,234 13.90%
Contra Costa 1,331,320 4.70% 2,204,064 23.90% 87,657 0.90% 3,623,040 7.60%
Marin 1,113,638 4.00% 323,090 3.50% 18,774 0.20% 1,455,502 3.10%
Napa 414,572 1.50% 236,605 2.60% 7,278 0.10% 658,456 1.40%
San Francisco 11,398,836 40.60% 1,194,579 13.00% 112,255 1.10% 12,705,670 26.70%
San Mateo 5,650,292 20.10% 184,251 2.00% 485,162 4.70% 6,319,706 13.30%
Santa Clara 3,156,760 11.20% 187,407 2.00% 7,420,163 72.50% 10,764,330 22.70%
Solano 864,375 3.10% 328,632 3.60% 4,404 0.00% 1,197,411 2.50%
Sonoma 918,992 3.30% 331,232 3.60% 171,952 1.70% 1,422,177 3.00%
QOut of Area 1,043,412 3.70% 390,894 4.20% 1,329,157 13.00% 2,763,462 5.80%
TOTAL 28,067,004 100.00% 9,216,000 100.00% 10,237,983 100.00% 47,520,987 100.00%

Figure 5.1. 1998 Bay Area Passengers Distributed by County Based on MTC 1995 Air Passenger Suroey and
airport activity records. Note. These are local air passengers and do not include connecting passengers using
the three airports.

Air Passenger Forecasts by County

We have estimated the number of local air passengers generated by each of the
nine Bay Area counties as well as he number of air passengers generated by
counties outside the Bay Area whose travelers use Bay Area airports. More
accurately, the forecasts actually predict the change in county air passenger
shares assuming the air travel market forecasts in Chapter 4. In other words, we
take the air passenger forecasts for California, domestic, and international air
travel and subdivide these forecasts into individual counties, noting that there
are different origin patterns for each type of air market.

In the future the share of local air passengers will change in some fashion, which
we believe will be related to changes in the population (associated with personal
travel), employment (associated with business travel) and vacation/tourist
activity. Thus, Santa Clara County, where a majority of air passengers travel for
business purposes, would have a share that is heavily related to future job
growth in the county. In contrast, San Francisco County, as a passenger
origin/destination, would be more heavily affected by vacation/tourist travel.
Figure 5.2 shows air passenger trip purposes at the regional level.

Changes in county air passenger shares, therefore, were estimated based on
observed air traveler trip purposes in each county: business (business travel
includes business related as well as conference/convention travel), personal
(visit friends and relatives, family emergencies, school travel, etc.), and vacation.
A growth factor was developed for each county, reflecting the relative
proportion of business and personal travel. Vacation travel was handled
separately based on the observed vacation patterns in the MTC 1995 Air
Passenger Survey. Each county's projected growth rate for population and jobs,
as projected by ABAG, is shown in Figure 5.3.
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Chapter 5 — Airport Traffic Forecasts

Business and Vacation Travel Each Account for about thirty Percent of Total Bay Area Air

Travel.

Figure 5.2 Reasons for Passenger Travel to/from the SF Bay Area's Airports, 1995. SOURCE: MTC Air Passenger Survey

Figure 5.3

Ranking of Population and Job Growth by County ABAG Projections 2000
(Numbers in parentheses are percentage increase)

2000-2010
Population
Solano -
20.30%
Sonoma -
16.60%
Contra Costa
—14.50%
Napa -
11.50%
Alameda —
10.50%
Santa Clara —
9.50%

Marin -
7.20%

San Mateo —
5.90%

San Francisco
- 2.50%
Region -
10.20%

2000-2010
Jobs

Solano —
32.80%
Napa -
29.50%
Sonoma —
22.50%
Contra Costa —
19.30
Alameda —
16.90%
Santa Clara —
12.60%
Marin —
10.80%

San Francisco
-9.30%

San Mateo —
8.8-%
Region —
14.60%

2010-2020
Population
Solano —
14.10%

Napa -
10.90%
Contra Costa —
8.60

Sonoma -
7.90%

Santa Clara -
5.10%

San Mateo —
3.9%

Alameda —
3.4%

Marin — 2.80%

San Francisco
--1.30%
Region —
5.20%

2010-2020
Jobs

Solano —
22.60%
Sonoma -
20.00%
Contra Costa —
16.60%
Napa -
16.20%
Alameda —
11.40%
Marin —
10.00%

San Mateo —
9.20%

Santa Clara —
7.80%

San Francisco
—6.40%
Region —
10.90%

2000-2020
Population
Solano —
37.20%
Sonoma -
25.80%
Contra Costa —
24.30%

Napa -
23.80%
Santa Clara -
15.10%
Alameda —
14.30%
Marin —
10.10%

San Mateo —
10.00%

San Francisco
-1.20%
Region —
16.00%

2000-2020
Jobs

Solano —
62.80%

Napa —
50.40%
Sonoma - 47%

Contra Costa —
39.00%
Alameda —
30.20%
Marin —
21.90%

Santa Clara —
21.40%

San Mateo -
18.80%

San Francisco
- 16.30%
Region —
27.10%

Figure 5.3 Projections of Population and Job Growth for Bay Area Counties, 2000, 2010, & 2020. SOURCE: Association of Bay
Area Governments (ABAG), Projections 2000.

Because Air Travelers from Neighboring Counties Such as Santa Cruz, Monterey, San Joaquin, and

Sacramento Also use the Bay area airports, and because these counties are relatively faster growing, a
separate “out of region” air passenger
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forecast was prepared. This forecast relied on California Department of Finance
population estimates, tempered by th efact that over time, air passenger demand

in these outlying counties will probably be satisfied to some extent by new
airline service at one of their regional airports (e.g. Sacramento, Stockton,
Monterey, etc.)

The results of the county and out of region passenger projections are shown in
Figure 5.4 below. A more detailed description of the forecasting methodology can
be found in Appendix C

Figure 5.4.

Figure 5.4. Market Shares /Jy Bay Area Sub Region: Domestic Local alld International Gntewny Travel, 1998

Change in Local Domestic & International Gateway Travel,

by County, 1998- 2020

vs. 2020.

County-level air passenger projections can also be summarized by Sub-region,
indicating how the share of Bay Area air passengers from each subregion will

change over time (see Figure 5.5 below).

5.6

Passenger Origin 1998 2020 Change Growth
Alameda 6,611,234 11,845,042 5,233,808 79%
Contra Costa 3,623,040 6,932,927 3,309,887 91%
" Marin 1,455,502 2,726,357 1,270,855 87%
Napa 658,456 1,446,597 788,141 120%
SanFrancisco 12,705,670 25,722,728 13,017,058 102%
SanMateo 6,319,706 11,921,356 5,601,650 89%
Santa Clara 10,764,330 17,501,543 6,737,213 63%
Solano 1,197,411 2,702,467 1,505,056 126%
So Moma 1,422,177 2,768,566 1,346,389 95%
Out of Region 2,763,462 6,375,681 3,612,219 131%
TOTAL 47,520,987 89,943,263 42,422,276 89%

¥a

ROBERTS
ROACH &
ASSOCIATES




221

ROBERTS
ROACH &
ASSOCIATES

Chapter 5- Airport Traffic Forecasts

Figure S.S.
The Market Share of Each Bay Area Sub Region
1998 2020
Out of Out of
Region Region
North Bay 6% h

North Bay
10%

10%

Peninsula

Peninsula
39% >
South Bay South Bay
23% 20%
East Bay East Bay
22% 21%
46.5 million passengers 90 million passengers

Figure 5.5. Market Shares by Bay Area Sub Region Domestic Local and International Gateway Traffic, 1998
vs. 2020.

The East Bay includes Alameda and Contra Costa counties; the North Bay
includes Marin, Napa, Sonoma, and Solano counties, the Peninsula includes San
Francisco and San Mateo counties, and the South Bay includes only Santa Clara
County. Out of region passengers include all other counties, but the numbers are
dominated by air passengers from Santa Cruz and Monterey Counties . While
North Bay and out of region air travel is projected to increase significantly, the
number of air passengers is still relatively small, resulting in little change in
overall air passenger shares.

The Peninsula share of local air passengers continues to grow on the strength of
the growth in International travel and tourist/vacation travel with its San
Francisco focus. South Bay air passengers are projected to decline in share as
population and job growth rates moderate in the future in this area (this is a
decline in share, but not in total air passengers which continue to grow
significantly}.

Airport Accessibility in the Future

Our analysis of ground travel times to the Bay Area airports in 2020 indicate that
Oakland Airport will be the closest airport for most of the East Bay and North
Bay (as it is today) with the exception of southern Marin County, which will be
closest to San Francisco Airport.2

2 Highway travel times to Oakland Airport from Marin and Sonoma Counties will be
modestly shorter to Oakland than to San Francisco Airport - by about two to three
minutes - due to the need for North Bay passengers to. travel across the Golden Gate
Bridge and through the City of San Francisco to reach the San Francisco Airport.
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San Jose International Airport's relative accessibility from different parts of the
East Bay and Peninsula will remain about the same as today; therefore, the
airport would not be expected to draw passengers from a larger geographic area.
San Francisco International Airport, while not optimally situated geographically,
will continue to have a "regional" catchment area due to the diversity of flights
to various national and international air travel destinations and the exclusivity of
service to certain destinations.

San Francisco Airport will become more accessible from the East Bay by public
transit with the opening of the BART extension to the Airport now under
construction. Thus, for some Contra Costa County air passengers, it will be
quicker to reach San Francisco Airport on the direct Pittsburg/Concord BART
line than to incur a two-transfer transit trip to the Oakland Airport (one BART
transfer and one BART-bus transfer at the Coliseum Station). However, Oakland
Airport's advantage for Contra Costa County air passengers would be re-
established with a proposed fixed guideway connection being planned to
connect BART and the airport terminal. In both situations, the relative change in
accessibility of the two airports would not be significant unless a much larger
number of air passengers chooses public transit for their airport access trip than
is currently projected.

Theoretical Airport Catchment Area Air Passenger Demand

Air passenger surveys show that passengers in general would prefer to travel
from the closest airport for their flight - if a flightis available to their travel
destination. Additional, but somewhat secondary considerations, include the
price of the air fare, the convenience of scheduled flight times, and the general
"hassle" of getting to the airport (congestion, ease of parking, etc.).

We define the theoretical air passenger market demand as the number of air
passengers within each airport's catchment area that would use an airport if
similar flight frequencies were available at all other Bay Area airports. We can
determine this number by looking at airport choice in each county in the
California corridor market - the most heavily served air market in the Bay Area.
See Figure 5.6.

A's an example, 83% of the Alameda County air passengers in the California
corridor choose Oakland Airport. We then take the projected number of air
passengers in 2020 for Alameda County from Figure 5.4 and multiply by 0.83 to
arrive at the total air passenger potential. As explained below, many of these
future air passengers cannot be captured due to lack of flight schedules to
desired destinations. The results, which include an estimate of out of region air
passengers, are shown in Figure 5.7.
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Figureb.6.

1998 Distribution of Bay Area Air Passengers by Airport, by County

California Domestic International

County SFO OAK SJC SFO 0AK SJC SFO OAK SJIC

Alameda 85% 832% 8.3% 408%  48.9% 10.3% 82.9% 135% 3.5%
Contra Costa 94% 87.6% 3.0% 423% 55.3% 2.3% 88.5% 105% 1.0%
Marin 565% 42.6% 0.9% 83.1% 15.4% 15% 93.7% 5.1% 12%
Napa 338% 63.4% 27% 713% 28.1% 0.6% 90.8% 9.2% 0.0%
San Francisco 743% 23.8% 1.9% 93.2% 6.1% 0.6% 98.8% 0.8% 04%
San Mateo 770% 4.7% 18.3% 91.5% 3.0% 5.5% 98.6% 0.0% 14%
Santa Clara 9.9% 22% 879% 31.2% 18% 67.0% 85.0% 00% 150%
Solano 161% 82.6% 12% 579% 41.6% 0.5% 99.2% 0.8% 0.0%
Sonoma 414% 375% 21.1% 73.0% 18.1% 8.8% 94.0% 6.0% 0.0%

Out of Region 159% 150% 69.0% 377% 163%  46.0% 81.3% 23% 164%

Figure 5.6. 1998 Bay Area Airport Distribution ofAir Passengers, County by County. SOURCE: Estimation
based on 1995 Air Passenger Survey results.

Figures.7.
Theoretical Air Passenger Demand,
Oakland and San Jose Airports,2020

County OAK' SsiC

Alameda 9,855,784 986,550
Contra Costa 6,074,096 209,311
Marin 1,162,305 24,336
Napa 918,484 39,583
San Francisco 6,131,999 491 ,498
San Mateo 556,108 2,190,212
Santa Clara 392,909 15,383,028
Solano 2,234,333 33,786
Sonoma 1,039,153 585,625
Out of Region 958,236 4,403,645
TOTAL 29,323,408 24,347,574

Figure 5.7. Theoretical Airport Domestic Local and International Gateway Passenger Demand in 2020, San
Jose International and Oakland International.

Each Airport's Market Share Is a Function of the Services It
Receives

Our second thesis is that the share of an air travel market captured by each
airport is strongly influenced by the av ilability of nonstop service.

When frequent nonstop service is provided at all three airports, the traffic splits
roughly into thirds. Oakland Airport can capture more than 35% of the market
however, as is the case with the L A Basin which has nonstop air service to/from
all three of the San Francisco Bay Area's principal airports and where each of
these has nonstop service to all four principal airports in the L A Basin. Note that
in the L A Basin air market, the Oakland Airport service has a significant price
advantage over services at SFO. As a result, SFO serves 29% of L A Basin air
passengers, Oakland serves 37%, and San Jose 34%. See Figure 5.8. More typical
of markets with nonstop .service at all three airports is Seattle where the airports'
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Figureb5.9.

The Market Share of Each Bay Area Airport s Strongly Influenced
by the Availability of Nonstop Service

OAK SFO SJC
Market Nonstop Market Nonstop Market  Nonstop
Rank Air Service Area Share  Service Share  Service Share  Service
1 Los Angeles, CA 37% y H% y 29% y
2 New York City _ 2% 91% y 7% y
3 San Diego, CA 26% y 42% y 32% y
4 Seattle, WA 29% y 43% y 29% y
5 Las Vegas, NV 28% y 37% y A% y
6 Chicago, IL 10% y 72% y 18% y
7 Phoenix, AZ 25% y 44% y 31% y
8 Portland, OR 28% y 37% y 35% y
9 Washington-Baltimore 10% 74% y 17% y
10 Honolulu, H 0% 99% y 0%
n Denver, CO 12% y 66% y 22% y
12 Boston, MA 4% 74% y 21% y
13 Dallas-Ft. Worth, TX 20% y 51% y 29% y
14 Salt Lake City, UT 32% y 44% y 24% y
15 Reno, NV 31% y 25% y 44% y
16 Atlanta, GA 5% 75% y 19% y
17 Houston, TX 12% 69% y 20% y
18 Minneapolis-St. Paul, MN 3% 80% y 17% y
19 Detroit, Ml 13% 68% y 19% y
20 Philadelphia, PA 4% 86% y 10%
2 Miami-Fort Lauderdale, FL 10% 76% y 13%
22 Orlando, FL 13% 65% y 23%
23 Austin, TX 10% 32% y '50% y
24 Albuquerque, NV . 26% 50% y 24%
25 St. Louis, MO 15% 62% y 23% y
26 Kansas City, MO 24% y 60% 16%
27 New Orleans, LA : 18% 65% y 17%
28 Spokane, WA 34% y 41% y 25%
29 Tucson, AZ 35% y 30% 34%
30 Indianapolis, N 8% 77% 15%
Top30ASAs 22% 53% 25%
Others With Nonstop Service 10% 77% 13%
Others Without Nonstop Service 14% 65% 21%
Total Bay Area 21% 55% 24%

Figure 5.9. Market Shares by Bay Area Airport, Top 30 Domestic Local Markets, 1998. SOURCE: Exhibit 020.

The Services Offered At Each Airport Are the Result of Carrier
Strategies

Finally, our third thesis is that no airline serves a specific route just because there
might be sufficient traffic to support airline service. Rather, each airline selects
the routes that it will fly to fit its individual corporate strategy. As a result, our
task in projecting the split of traffic among the three Bay Area airports 20 years
from now is to predict the behavior of each carrier - the city pairs it will serve,
the frequencies it will offer, the aircraft it will fly- in aworld in which its
actions are governed by competition and market forces, not governmental
prescription.

Casual reflection should make clear that while one can - with areasonable
probability of being broadly correct - predict total traffic to/from the Bay Area
20 years hence, the prediction of the behavior of individual airline companies,
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including companies that do not now serve the Bay Area, indeed companies that
do not now exist, is much more fraught.

Given these uncertainties, it seems to us that the only reasonable approach is to
develop a scenario — a plausibly possible future from among the many possible
futures — by looking at the strategies of the individual airlines and the
development of traffic, market by market, asking:

e Which cities not now served from the Bay Area or from a particular Bay Area
airport are going to be generating enough Bay Area (or South Bay, or East

Bay, etc.) traffic in 2020 to generate the interest of a specific airline?

e What new international markets will emerge that are capable of supporting
nonstop service to the Bay Area?

¢  How will the strategies of specific airlines evolve to serve these markets?

At the end of the process, however, we must recognize that we are simply
making an educated guess; another analyst’s scenario might be equally plausible.

New Markets

In Figure 5.10 we illustrate the US cities that will receive first nonstop services
to/from one or more Bay Area airports by 2020.

New Cities Receiving Nonstop Bay Area Air Service by 2020
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Figure 5.10. US Cities Without Nonstop Bay Area Air Service in 1999 That Will Receive Nonstop Air Service
to/from One or More Bay Area Airports in 2020. Note. Seasonal Service is currently available to Anchorage,
AK, however, in 1998 it did not meet our minimum requirements. SOURCE: Exhibit 021.

Figure 5.10. l
' |
o ROBERTS l
ROACH &
5.12 ) ASSOCIATES




Chapter 5-Airport Traffic Forecasts

Carrier strategies

Fortunately, each carrier has a clear strategy, which determines where it flies,
what it charges, and the kinds of services it provides. No airline attempts to fly
everywhere or to serve every type of customer. And thus, with a few simplifying
assumptions, we can develop a plausible scenario that describes the kind of
service that might be provided given our traffic projections, carrier-by-carrier,
airport pair-by-airport pair. The most important of these assumptions, of course,
is that the behavior of each airline today is a reliable guide to its strategy over the
next 20 years.

Two types of airlines, two types of strategies

The strategies of each carrier are shaped by the type of airline that it is and by the
piece of geography that, through history, happenstance, or design, it has
captured.

The passenger airline industry is rapidly coalescing into two types of carriers:
network carriers and point-to-point specialists. While these are very broad
categories and while carriers of each type serve a wide variety of passengers, the
two types of airlines are primarily differentiated by the principal motivations
of their customers.

Network Carriers

Network carriers serve all types of markets, large and small, business and
holiday. The dominant motivation of their customers is schedule convenience:
the ability to travel from any point to any other point in a hassle-free experience,
pretty much when they want to go.

In order to maximize their access to traffic by providing the most services in the
largest number of markets, network carriers have developed hub-and-spoke
route structures that enable them to offer on each flight services in many
different city-pair markets.

They have augmented their own jet service at their hubs by "code sharing" with
commuter/regional airlines which provide service between the hub and
relatively nearby smaller communities and with foreign flag carriers that
provide services in international markets.4 These relationships have broadened
and deepened into a group of alliances which encompass global branding and
marketing programs. :

4 Code sharing is the practice whereby one airline places its two-letter airline
designator code (for example "AA" for American, "UA" for United) on the flights of

another airline so as to offer to a passenger connecting between the two airlines a
seamless travel experience.
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Figure 5.11.

99.8% of United’s Domestic Flight Segments
Serve Either a United Hub or International Gateway
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Figure 5.11. United Airlines’ Domestic Routes That Serve United’s Hubs and/or Gateways. SOURCE:
Official Airline Guide, Electronic Edition (September, 1999). .

Corresponding with the development of hub-and-spoke networks has been the
elimination by the network carriers, including their commuter and foreign flag
alliance partners, of virtually all flying that does not involve their hubs (or
international gateway cities). See Figure 5.11.

The bottom line for us: The major network airlines focus their route systems |
on their hubs and gateways and do little flying that doesn’t fit within that
strategy.

All of the old familiar brand names are network airlines: Alaska, American,
Continental, Delta, Northwest, Twa, United, and US Airways. So also is post-
deregulation startup America West. Similarly most of the foreign flag carriers
serving the Bay Area — Air France, British Airways, JAL, KLM, Lufthansa, Qantas,
and Singapore, among others — are network carriers.

Each of these is the product of a long competitive struggle that has defined the
shape of the industry and provided each surviving carrier with its turf.

Alone among network carriers, United has a Bay Area hub and it is located at
San Francisco International. There it provides domestic services in more than
three dozen city pairs, operates more than 220 departures daily, carriers roughly
15,000 domestic local passengers to/from SFO each day, and provides
connections for an additional 10,000 passengers daily. It also uses San Francisco
International as one of its principal international gateways, on both the Pacific
and the Atlantic, and also for mainland — Hawaii services. Not surprisingly,
United has about 50% of the traffic at SFO. See Figure 5.12.
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Because of the strength of its market position at San Francisco International,
United can mount competitive operations in any market with SFO at one end and
can serve cities too small to support nonstop Bay area service purely on their
local traffic. As a result, we have assigned all new cities to be served by a
network carrier from the Bay Area to United. Although its Bay Area hub gives
the carrier a dominant presence throughout the Bay Area its operations at
Oakland and San Jose are much more similar to those of the other network
carriers we describe below, namely, with the exception of San Jose — Santa
Barbara service, limited to the provision of nonstop flights to/from some of its
domestic hubs. ‘

Figure 5.12.

United’s Domestic Bay Area Services, 1999

A «:_F.I:_ < - \\_/, ’/_{1,
San Jose (sJC) Oakland (OAK)

Figure 5.12. United’s Domestic Services at Bay Area Airports, 1999. Note: for the 3-letter airport codes see
Exhibit 025. SOURCE: Exhibit $24. =~ ~ =~ @77~ nm i mmrem s me '

Delta, typical of all other major network carriers serving the Bay Area, essentially
limits its services to providing connections to/from its hubs and gateways. In
Delta’s case, it has hubs at Salt Lake City, Cincinnati, Dallas/Ft. Worth, Los

5.15
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Angeles, and Atlanta. It also operates international gateways at Portland OR
(transpacific) and New York JFK (transatlantic).

Delta does not have a hub at San Francisco International, but provides service
there to/from each of its hubs and its two non-hub international gateways
(Portland OR and New York JFK). Its only other service at SFO is to/from
Honolulu. From San Jose and Sacramento, it serves only two of its hubs, Salt
Lake City and Atlanta. At Oakland it provides service to Dallas and to one non-

hub, Reno (once a day), which is a one-stop operation to its hub in Salt Lake City.
See Figure 5.13.

Figure 5.13.

Delta’s Bay Area Services, 1999

g

@ Hub/Gateway Airport:\;. L /‘ﬂ .
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San Francisco (SFO)

- 8an Jose (8JC)

~.

Oakland (0AK)

Figure 5.13. Delta’s Services at Bay Area Airports, 1999. Note: for the 3-letter airport codes see Exhibit 025.
SOURCE: Exhibit 022.

Our assumption regarding its future strategy is that the basic structure of its
route system will remain unchanged and, most importantly, that it will be
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operating the same hubs and international gateways in 2020 as today. What will
change as traffic grows is that it will add frequency to hubs already served and
add services to additional hubs. What will not change is Delta's avoidance of the
operation of nonstop services to/from any Bay area airport to any non-
hub/gateway city.>

Thus in 2020 we project that Delta will provide nonstop service between the Bay

Area and eight cities, divided among the three Bay Area airports as shown in
Figure 5.14.

Figure 5.14.
Delta's Bay Area Services, 2020
OAK SFO SJ1C By Area Total

Air Service Area 1998 2010 2020 1998 2010 2020 1998 2010 2020 1998 2010 2020
Atlanta, GA 0 0 2 6 7 7 2 4 5 8 1 14
Salt Lake City, UT 1 2 2 6 6 6 4 2 2 1 10 10
Dallas-Ft. Worth, TX 2 2 3 3 4 5 0 2 3 5 8 un
Cincinnati.OH 0 0 0 4 5 6 0 0 0 4 5 6
Los Angeles, CA 0 0 0 4 3 3 0 0 0 4 3 3
New York City 0 0 0 1 2 2 0 0 0 1 2 2
Portland, OR 0 0 0 1 2 2 0 0 (1} 1 2 2
Honolulu, HI 0 0 (o] 1 1 1 0 0 0 1 1 1
Other 1 0 0 0 0 0 0 0 0 1 0 0
Grand Total 4 4 7 25 30 32 6 8 10 36 42 49

Figure 5.14. Delta’s Services at Bay Area Airports, Projectedfor 2020. SOURCE: Exhibit 022.
We follow the same approach with each of the other domestic network carriers.

We also follow the same approach for each of the foreign flag network carriers,
viz., a logical extension of what it is doing today. For example, Air France serves
(and will continue to serve) Paris nonstop but will not serve London. It will
continue to focus its Bay Area services on San Francisco International but by 2020
will expand its Bay Area offerings to include flights to/from San Jose as well.

Point-to-Point Carriers

Point-to-point carriers can be scheduled airlines or charter operators, can fly
longhaul or shorthaul, and can operate in domestic or international markets.
Their customers include persons traveling for leisure (for example, holidays or
visiting friends and family) and business (both commercial and personal)
purposes. What their customers have in common is that, unlike the customers of
network carriers, they are primarily driven by price.

Scheduled point-to-point carriers tend to serve only the largest markets, those
capable of supporting frequent service in competition with network carriers. And
in doing so they often provide their services in major metropolitan areas at
"secondary" airports such as Oakland and San Jose in the Bay Area. See Chapter

5 Yes, there might be exceptions as its Oakland- Reno service is today an exception.

But these exceptions are random and inherently unpredictable. In our allocations of
services and traffic to the three Bay Area airports we simply ignore these aberrant
operatidns and allocate all traffic to flights that fit carrier strategies.
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3. Non-scheduled poiﬁt—to—point carriers typically focus on tourist markets,
Hawaii being the Bay Area’s most important example and, everything else being
equal, they tend to prefer to provide services at a metropolitan area’s primary
airport, in the Bay Area at SFO. ‘

Examples of scheduled point-to-point carriers serving the Bay Area are:
Southwest, Frontier, National, and Tower. Examples of non-scheduled point-to-
point specialists serving the Bay Area are Sun Country, American Trans Air
(ATA), Allegro, and Martinair.

Unlike network carriers, point to point airlines each follow a route strategy
unique to their own plans.

For example, Southwest, a point-to-point carrier by design, has developed a
spider-web route structure with so many flights connecting so many city-pairs at
its principal cities that several of them have developed into connecting
complexes. Thus Southwest operates a route network with “accidental” hubs at
Las Vegas, Phoenix, Albuquerque, Dallas Love, Houston Hobby, St. Louis, and
Kansas City. See Figure 5.15.

Figure 5.15.
Southwest’s Shorthaul Route Network,
___Showing Its “Accidental” Hubs.
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Figure 5.15. Southwest Airlines’ Shorthaul (less than 1,000 miles) Routes, Showing Its “Accidental” Hubs.
SOURCE: Official Airline Guide, Electronic Edition (week of September, 1999).

Notice that Southwest’s route structure little resembles the hub-focused route
systems of the network carriers. Compare United’s network, depicted in Figure
5.11. Unlike the network carriers, Southwest will in fact serve any market capable
of generating sufficient traffic to support its operations, provided the market
does not involve head-to-head, airport-specific competition with a major
network carrier.

Traditionally a shorthaul carrier, Southwest has in recent years acquired new-

technology aircraft that allow nonstop coast-to-coast flights and is gradually
inching up the length of its average nonstop flight segment (length of hop). It
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now operates nonstop flights as long as 2,000 miles and, we believe, will
increasingly penetrate domestic longhaul markets, including nonstop services
between the Bay Area and points on the East Coast. In Figure 5.16 we map all of

Southwest’s current nonstop flights that exceed 1,000 miles. More have been
announced.

Figure 5.16. .
Southwest’s Longhaul Route Network

Figure 5.16. Southwest Airlines’ Longhaul (greater than 1,000 miles) Route Map, Showing Its “Accidental”
Hubs. SOURCE: Official Airline Guide, Electronic Edition (September, 1999).

Since Southwest is expanding its system rapidly, adding several new cities each
year, we have been required to choose cities to add to Southwest’s system and to
estimate the rate at which its nonstop longhaul flights will increase. Our
projections for its Bay Area services in 2020 are simply a scenario, not a
prediction; but in our view, the identities of the specific cities aside, itis a
plausible scenario. Thus we have “added” three cities to Southwest’s system that
will be served from a Bay Area Airport and 21 new nonstop airport-pairs to its
Bay Area services. We show these in Figure 5.17.

5.19
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Figure 5.17.

A Scenario for Southwest’s Bay Area Service in 2020

Figure 5.17. Projection of Nonstop Services by Southwest Airlines at Bay Area Airports in 2020. SOURCE:
Exhibit 525.

The other point to point carriers are newer and their evolutions less certain;
nonetheless the scheduled carriers among them such as Frontier and National
have already defined patterns which suggest the development of hub networks,
Frontier at Denver, for example, and National at Las Vegas. For our scenario we
have simply continued the development of these infant networks. Similarly, for
point to point carriers specializing in tourist markets, we have simply grown
their operations consistent with the types of markets they are serving today.

Finally, attempting to anticipate the continued development of the industry we
have added a few new carriers, labeled “new domestic carrier” and “new
international carrier”. Obviously, this is speculation but, again, we insist that it is
educated speculation.

Fleet and Load Factor Assumptions

 Our assumptions regarding aircraft types were simply to assume the continued
operation of existing aircraft types with modest additions to carrier fleets of
larger versions of existing aircraft, such as the B-757-300 in addition to the
existing B-757-200 in United's fleet, the B-737-800 in Southwest's fleet and so on.
The net effect of our scheduling is to increase the average size of the domestic
fleets serving the Bay Area, a reversal of a general but by no means universal
trend among US carriers towards smaller aircraft in domestic operations in place
for a number of years. See Chapter 7 for details.

For a few international routes we have assumed the limited introduction of a
new large aircraft by 2020 and have made assumptions regarding its capacity.

We have also assumed steady but modest annual increases in load factors
consistent with the post deregulation trend. Again, see Chapter 7 for details.
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Airport Constraint Assumptions

Implicit in our airport passenger demand analysis are the following key
assumptions:

®* No regulatory constraints are imposed, for example, a "slot" regime at any of
the presently unrestricted airports. A slotis a right to conduct a flight at a
specific airport at a specific time and is thus a method for allocating airport
or airspace capacity at busy airports when a limit on total flights has been
imposed by.government. Slot regimes in effect in the US are: Washington
Reagan, New York LaGuardia and Kennedy, Chicago O'Hare, John Wayne,
Burbank, and Long Beach.

There are no fundamental changes in industry economics or types of
strategies employed by carriers.¢

It is not our position that delays at a-crowcied airport like SFO will not have some
impact on an airline's choice of airports. However the fact that airlines are
continuing to add flights at SFO suggests that, from a business point of view, the

maximum capacity of the airport in its existing configuration has not yet been
reached.

Another type of fundamental change would be the creation of a new airline
"hub" at one or more Bay Area airports (in addition to United Airlines' existing
hub at SFO). Based on the prior experience of American Airlines at San Jose
International, we do not believe that the probability is high that a new hub
would be developed at either the Oakland or San Jose airports.

The Projections

Once the passengers have been forecast and the role of each carrier determined it
becomes a mechanical task to assign flights to airports, and thus, determine the
traffic. We set out the details of our methodology in Appendix B The remaining
portion of this chapter summarizes our forecast. Figure 5.18 summarizes the new
daily departures by carrier.

We do not project a fundamental change in the carrier market shares at any of
the Bay Area airports. Growth at SFO will be largely a result of United Airlines'
route expansion - we project that they will schedule 25% more departures by
2020. Additional growth will be the result of new and increased service by major
network carriers to their hubs.

¢ We will, in Phase 2, evaluate the impact of the proposed California High Speed Rail
project on airline traffic but this base case forecast assumes the continuation of existing
conditions, i.e., that there is no high speed rail system.
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Figure 5.18.
Daily Carrier Departures at the Bay Area Airports
OAK SFO SJC

Airline 1998 2010 2020 1998 2010 2020 1998 2010 2020
United 16 13 15 304 351 405 18 18 20
Southwest 104 171 217 16 14 12 65 78 92
American 4 6 i 31 34 35 20 71 111
Alaska 19 20 23 17 28 32 15 17 20
Delta 4 4 7 25 30 32 6 8 10
America West 5 6 9 1 17 21 7 7 9
Continental 0 1 2 17 14 14 2 4 6
Northwest 0 1 1 13 13 16 3 4 6
US Airways 0 0 0 22 14 14 0 2 2
TWA 0 0 0 7 9 8 3 4 5
Reno 0 0 0 3 0 0 31 0 -0
ATA 0 0 0 3 5 6 0 0 0
Frontier 0 0 0 3 3 4 0 0 0
Midwest Express 0 0 0 1 3 4 0 1 1
New Entrants 0 0 2 0 3 3 0 0 0
Hawaiin 0 1 2 1 1 1 0 0 0
Sun Country 0 0 0 0 2 2 0 0 0
Tower 0 0 0 1 1. 1 0 0 0
Other 2 0 0 14 0 0 3 0 0
Total 153 223 285 488 542 610 172 214 282

Figure 5.18. Projection ofNonstop Seroices and Traffic, Domestic Markets, All Carriers, by Bay Area Airport
in 2020. SOURCE: Exhibit 022.

Oakland International will also see growth to major network hubs like Dallas
and Denver. Additionally, they will see new service to many of the mega-hubs
like Atlanta, Detroit, Houston and Minneapolis. But the majority of growth at
O AK will be the result of Southwest Airlines. We forecast that Southwest will
more than double their operations by 2020, including new transcontinental
service to points like Baltimore, Hartford, Orlando and Ft. Lauderdale.

Our forecast for growth at San Jose International is the result of three, almost
equal, factors. We believe that American Airline's purchase of Reno Air indicates
a desire to re-establish a stronger presence in the Bay Area. As such, their
departures will increase from 51 (20 American Airlines and 31 Reno Air) to 111.
New service includes the development of several regional jet markets like Santa
Rosa and Arcata. Additionally, 27 daily departures will be added by Southwest
and 19 daily departures will be added to the network hubs.

Figures 5.19 through 5.21 show the domestic route networks that we forecast
from each of the Bay Area airports. Exhibit 023 summarizes the departures,
passengers and available seats to each destination from the individual Bay Area
airports. Our detailed schedule of operations by destination, airline and aircraft
type is available in the Supplemental Exhibit Report.

522

d

ROBERTS
ROACH &
ASSOCIATES



L
" .

¥a

ROBERTS
ROACH &
ASSOCIATES

Chapter 5 — Airport Traffic Forecasts

Figure 5.19.

Projected Domestic Nonstop Services at SFO, 2020

Figure 5.19. Projection of Nonstop Domestic Services at SFO in 2020. SOURCE: Exhibit 023.

Figure 5.20.

Projected Domestic Nonstop Services at San Jose, 2020

Figure 5.20. Projection of Nonstop Domestic Services at SJC in 2020. SOURCE: Exhibit 024.
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Figure 5.23.

Projected International Nonstop Services at San Jose, 2020

Figure 5.23. Projection of Nonstop International Services at SJC in 2020. SOURCE: Exhibits 545 through
S64.

Figure 5.24.

Projected International Nonstop Services at Oakland, 2020

Figure 5.24. Projection of Nonstop International Services at OAK in 2020. SOURCE: Exhibits S45 through
564.

As a result of the domestic and international service additions, Bay Area
passengers will rely more heavily on San Jose International and Oakland
International. Oakland’s share of domestic passengers will increase to 26% from

18%. Oakland’s international passenger market share will increase from 2% to
8%.

San Jose will also increase its market share of Bay Area domestic and
international passengers. Domestic market share will increase to 24% from 20%,
and international market share will increase to 16% from only 5%.

As a result, San Francisco International market share for domestic and
international passengers will decrease to 50% and 76%, respectively. Figure 5.25
and Figure 5.26 show passenger market shares for domestic and international
passengers in 1998 and in 2020.
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Figure 5.25.
Bay Area Airport Market Shares, Domestic Passengers

(Including Connecting Passengers)

1998 2020

SJC OAK

SFO SFO

62% 50%
49.8 million passengers - 91.6 million passengers

Figure 5.25. Market Shares for SFO, OAK, and SJC, Domestic Passengers, 1998 and 2020. SOURCE: Exhibit
028.

Figure 5.26.

Bay Area Airport Market Shares, International Passengers

1998 2020

93%

6.8 million passengers 19.5 million passengers

Figure 5.26. Market Shares for SFO, OAK, and SJC, International Passengers, 1998 and 2020. SOURCE:
Exhibit 028.

Figure 5.27 provides a complete picture of air passengers and operations by
airport and market region in the forecast years.
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Figure 5.27.

Regional Passengers and Passenger Operations by Bay Area Airport

Passengers

(Calendar Years 2010 and 2020)

2010 2020
OAK SFO SJC Total OAK SFO SJC Total
Domestic Califomia- 6,218,260 10,113,533 5,949,497 22,281,289 7,832,860 12,933,228 7,900,559 28,666,647
Westem US 6,194,290 8,677,412 5,748,052 20,619,755 8,651,648 10,633,584 7,736,908 27,022,140
Central US 3,355,198 8,388,760 3,147,124 14,891,082 4,619,010 10,176,214 4,184,562 18,979,786
Eastem US 765,489 8,602,954 1,342,283 10,710,726 2,160,513 10,148,495 1,791,632 14,100,640
Hawaii 188,360 1,595,637 147,707 1,931,703 381,645 2,015,308 317,809 2,714,762
Alaska 90,268 90,268 94,353 94,353
Domestic Passengers 16,721,597 37,468,564 16,334,663 70,524,823 23,645,676 46,001,182 21,931,470 91,578,328
Intemational  Transborder 564,119 1,623,135 633,323 2,820,576 781,421 2,456,474 972,654 4,210,550
Transatlantic 364,285 2,652,954 219,630 3,236,869 688,912 3,621,248 597,814 4,907,974
Transpacific 5,095,037 514,077 5,609,114 8,711,935 1,540,405 10,252,340
The Americas 116,496 116,496 178,172 178,172
Intemational Passengers 928,403 9,487,621 1,367,030 11,783,055 1,470,333 14,967,829 3,110,874 19,549,036
Total Passengers 17,650,000 46,956,185 17,701,693 82,307,878 25,116,010 60,969,010 25,042,344 111,127,364
Passenger Operations
2010 2020
OAK SFO SJC Total OAK SFO SJC Total
Domestic California 63,510 163,520 61,320 288,350 72,270 185,420 81,760 339,450
Western US 62,050 94,170 56,210 212,430 78,840 107,310 74,460 260,610
Central US 29,930 65,700 27,010 122,640 38,690 73,000 33,580 145,270
Eastem US 6,570 64,970 10,950 82,490 16,790 70,810 14,600 102,200
Hawaii 730 6,570 730 8,030 1,460 8,030 1,460 10,950
Alaska 730 730 730 730
Domestic Passengers 162,790 395,660 156,220 714,670 208,050 445,300 205,860 859,210
Intemnational  Transborder 5,527 14,600 6,257 26,384 6,987 20,857 8,760 36,604
Transatlantic 1,251 12,931 1,043 15,226 2,294 14,600 2,816 19,710
Transpacific 19,449 2,190 21,639 31,077 5,944 37,021
The Americas 730 730 1,147 1,147
international Passengers 6,779 47,711 9,490 63,979 9,281 67,681 17,520 94,483
Total Operations 169,569 443,371 165,710 778,649 217,331 512,981 223,380 953,693
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Bay Area Air Cargo Forecast

Key conclusions

The world air cargo industry has experienced rapid growth since the early
1980s, averaging approximately 7.6 percent per year.

The increasing preference for using air transportation for freight is related
less to the value of the commodity itself, and more to the value of having it
exactly when needed, to respond to emergencies, changing customer

preferences, and business desires to lower inventory and warehousing
costs.

The three Bay Area airports all provide air cargo services. Due to the large
number of widebody aircraft flying to a variety of destinations, the primary
airport for international air cargo in the Bay Area is San Francisco
International Airport. Oakland International Airport is the home of several
major air cargo "integrator” airlines, such as Federal Express and UPS. San
_Jose International serves the basic cargo needs of Silicon Valley, but is
limited in its cargo service by lack of widebody aircraft us ng the airport
and competition from San Francisco and Oakland.

Industry analysts believe that air cargo growth rates will remain high over
the forecast period, and certainly higher than for air passenger travel. This
growth will be most evident in the international markets, where various
projections for worldwide air cargo growth are fairly consistent. The
projected growth rates range from a low of 5.3 percent by the International
Air Transport Association (IATA) to 7 percent by the International Civil
Aviation Organization (/CAO). The average of the various projections for
worldwide air cargo growth is a 6.2 percent.

Domestically, it is expected that air cargo growth will moderate somewhat
due to a maturing of the market, lower domestic economic growth, and
competition from ground service providers.

Forecasts of mail prepared by the U.S. Postal Service predict a 4.12 percent
average annual growth rate in priority mail for year 2002 and a 2.43 percent
growth in express mail. Over all, the USPS predicts a 2.34 percent average
annuadJ growth in total mail volumes.
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Today's volume of air cargo handled at the three Bay Area airports is 1.75
million tons composed of domestic air freight (61%), international air
freight (24%), and mail (15%). Over the next 20 or SO years, this tonnage is

projected to grow to 5.5 million tons, of which 38% would be international
air freight.

The projected share of total Bay Area freight by airport in 2020 will be San
Francisco International (54.5%}, Oakland International (37.9%}, and San
Jose International (7.7%).

Introduction

Air Cargo Industry Overview

The purpose of this chapter is to present an overview of how the air cargo
industry has evolved, to review international, domestic and Bay Area air cargo
activity levels, review industry forecasts, and present a forecast of demand for air
cargo activity in the San Francisco Bay Area.

The world air cargo industry is rapidly growing and complex. Although air
freight accounts for less than one percent of the total freight weight moved
worldwide, almost 38 percent of the total freight value moves by air. The
increasing preference for air transportation a a shipment mode is related less to
the value of the commodity itself, and more to the value of having it exactly
when needed, so as to quickly respond to emergencies and changing customer
preferences, a well as to reduce inventory and warehousing costs. The speed
and reliability of air transport is particularly suited to the needs of time sensitive
industries that are willing to pay ahigh transport cost to avoid the even higher
costs and competitive disadvantages of delayed or uncertain delivery. These
include the toy and apparel industries, whose products are subject to demands
that are highly seasonal and capricious, and the agricultural produce industry,
whose perishable products have avery limited shelf life. It also includes the
manufacturing of high tech products that are customized to order and/or have
very short life cycles.

In its simplest form, the air cargo market is made up of freight and mail. Air mail
in the U.S. is contracted out by the United States Postal Service (USPS) and
travels in the belly hold of commercial passenger aircraft and on freighters
operated by contractors. Air freight refers to all cargo other than mail. Airfreight

is typically made up of scheduled and charter freight, express, and small package
transport.

There are four primary distribution channels for air freight: the integrated
express all cargo carrier, the integrated forwarder, the non-integrated freight
forwarder, and by air carrier direct (which includes both the cgmbination
passenger/cargo carriers and all cargo carriers).

To most consumers the integrated express carriers offer.the highest quality of
service. These carriers provide door-to-door service and charge significant rate
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Chapter 6 - Air Cargo Forecast

premiums. The integrators can offer better service than other competitors

because they own or exclusively control all of the assets needed to move a
shipment from origin to final destination. Examples of integrated carriers

includes FedEx and United Parcel Service (UPS).

In contrast to the integrated carriers are the traditional all-cargo carriers such as
Kitty Hawk and Nippon Cargo Airlines, and the combination passenger/cargo
carriers, such as American Airlines, Delta Air Lines and Southwest. The
traditional non-integrator all-cargo airlines have entire fleets dedicated to air
cargo and have few limits on cargo size or type. Some of the combination
carriers, such as Northwest, United Airlines, Korean Air and Japan Airlines, also
operate all-cargo freighter aircraft. Both of these type of line-haul airport-to-
airport operators utilize the services of freight forwarders.

Freight forwarders concentrate on originating traffic from shippers, and rely on
the combination passenger carriers and traditional all-cargo airlines to provide
line-haul carriage, and in some cases, customs clearance and final delivery as
well. Integrated forwarders are a hybrid of the two: they are integrated express
carriers in the US domestic market, and non-integrated forwarders in

international markets. Good examples of integrated forwarders are BAX Global
and Airborne.

Essentially, the distinction between carrier types is whether or not they vertically
integrate the pickup-and-delivery and inter-city line-haul functions. The gap
between "integrated" and "non-integrated" competitors is large and growing
with significant implications for the industry and airports that accommodate
cargo carriers, or are attempting to market themselves to cargo carriers.

The integrated express carriers are a relatively recent phenomenon. In 1973,
Federal Express launched an overnight-envelope service - twenty-five years
later, it is clear that FedEx also launched an industry which has grown to
dominate the U.S. domestic air freight market, which is the largest single market
in the world. Beginning with a four percent market share, growth rates for the
express segment of the cargo industry since 1977 has averaged 25 percent per
year and the segment claims close to 60 percent of the domestic market today.
The largest air freight operation in the country (also the world) is FedEx, closely
followed by UPS. FedEx operates over 500 aircraft with a daily global lift
capacity of 12.5 million pounds. On average, they move over 2.4 million
packages worldwide operating out of 325 airports. Operating 35,000 trucks,
FedEx couriers drive over 2.5 million miles per day. Federal Express and UPS
together account for approximately 70 percent of the domestic all cargo capacity.

Now, small package express companies such as Federal Express and to some
extent, United Parcel Service, are expanding into the medium and heavyweight
market and are focusing on providing second and third day "time-definite"
deliveries rather than overnight service. They are also pushing into international
markets and pushing aside-traditional freight forwarders to establish direct
relationships with industrial shippers.

Another quickly growing segment of the air cargo market is the deferred (ie.
second and third day) delivery of packages between two and 70 pounds, which
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is predicted to over take the overnight (express) delivery of letters, documents,
and packages. The wider acceptance of facsimiles and electronic mail (e-mail) is
cutting into the overnight letter and document delivery market, and should
continue to do so. The lower cost deferred delivery does not mean uncertain
delivery; most is "time definite", meaning its delivery is guaranteed at a certain
time on a certain date. This service is also being increasingly used to move
freight over 70 pounds.

There has been a significantincrease in the use of trucks in the air cargo industry.
Substantial amounts of cargo shipped by second-day air freight are in fact
entirely transported on the ground, by trucking companies owned or affiliated
with air cargo carriers. In the U.S. domestic market, the LTL (Less than Truck
Load) trucking industry, which is becoming increasingly automated, is also
competingwith the air cargo industry for time-critical, time-definite shipments
onroutes less than 1,000 miles. This situation has led toblurring the distinction
between modes of transport. Integrated express carriers, passenger airlines and
trucking companies use trucks and/or aircraft to serve the same market,
although, with differentproducts and in differentways. I n some cases, trucks
and aircraft support each other, in others they compete.

Other Factors Affecting Industry Growth

In addition to the primary influence of economic activity, many other factors can
influence the levels of world air cargo. These factors include changinginventory
management techniques, deregulation and liberalization of trade, open skies,
national development programs, and a never ending stream of air-eligible
commodities.

An Expanding Integrator/Express Market

In the 1980s, Federal Express dominated the US express market, but as the
market grew anumber of other air cargo companies moved in to the express
markets either by expanding their own operations or through acquisitions:
Airborne Express, OHL, emery Worldwide, and UPS. Both UPS and Federal
Express, like OHL, have expanded into the heavy freight business. I n acquiring
Flying Tigers, Federal Express became a major participantin heavy freight. UPS
moved into heavier freight concomitant with the expansion of its system
worldwide.

Aggressive US Government Open Skies Policy

To date, the United States has signed Open Skies agreements with 36 countries,
opening up new markets to the air cargo carrier industry.

Expanded Transnational Alliances and Code-sharing

Since the Northwest/KLM strategic alliance in 1993, there have been
approximately 390 airline alliances involving 177 airlines. Strategic alliances are
designed to allow carriers to provide seamless service, offer abroader range of
services, expand their geographic coverage and provide a larger concentration of
services. Alliances are also being made between airports around the world
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Chapter 6 - Air Cargo Forecast

seeking to increase their air cargo business by jointly afuacting carriers to serve
both airports

Globalization, Logistics and Trade

With worldwide reduction in trade barriers, new communications advancement,
and transportation deregulation, there has been a growingtrend to industrial
globalization where various parts of products are manufactured in different
areas of the world and then accumulated in another location for final assembly
and distribution. As a result, logistics has moved to the forefront as a way of
improving corporate profitability and marketing effectiveness.

Overview Of International And World Regional Air Cargo
Trends

The world air cargo industry has experienced consistent sustained growth since
the early 1980s, averaging approximately 7.6 percent per year. In 1998 world
cargo volumes declined for the first time in almost two decades due to the Asian
financial crisis. As this region began to recover, air cargo volumes increased
again and in 1999 Asia's express market grew more than 15 percent over 1998
volumes. Many analysts expect Asia to exhibit the largest growth in the world
during the next decade, with China fueling much of the expansion.

The North American air cargo market has grown more than 50 percent since
1990, with most of the growth occurring in the express sector. In 1998, the trend
slowed to 3%, also a result of the Asian financial crisis.

Overview Of Cargo Activity In The San Francisco Bay Area

This section provides a profile of air cargo activity at San Francisco International
(SFO), Oakland International (OAK) and San Jose International (SJC). Each
airport has its own unique air cargo activity based upon its location, air side and
land side infrastructure, and type of airline service available. Historical air cargo
volumes for the Bay Area by airport are shown in Figure 61 and Figure 6.2. All
volumes are reported in 2,000 pound U5. ton units.
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Figure 6.2
Bay Area Historical Air Cargo Volumes (Tons)
Domestic Domestic Total
Freight Intl. Freight Mail Intl.Mail Domestic Total Intl. Total Cargo
SFO

1994 306,680 291,531 130,101 19,918 436,781 311,449 748,230
1995 280,529 334,851 129,650 22,517 410,179 357,368 767,547
1996 248,999 373,010 137,682 24,999 386,681 398,009 784,690
1997 275,088 407,934 151,458 25,356 426,546 433,290 859,836
1998 270,076 389,734 161,797 29,400 431,873 419,134 851,007

OAK
1994 506,228 3,519 38,443 0 544,671 3,519 548,190
1995 562,671 3,224 41,269 0 603,940 3,224 607,164
1996 632,563 11,008 34,817 0 667,380 11,008 678,388
1997 692,706 14,326 40,580 0 733,286 14,326 747,612
1998 689,920 15,168 65,332 0 755,252 15,168 770,420
SJc
1994 87,674 0 7,214 0 94,888 0 94,888
1995 94,646 97 7,105 0 101,751 97 101,848
1996 103,391 262 6,980 0 110371 262 110,633
1997 114,018 588 8,104 0 122,122 588 122,710
1998 116,764 8,725 7,826 0 131,094 8,725 133,315

Total

1994 900,582 295,050 175,758 19,918 1,076,340 314,968 1,391,308
1995 937,846 338,172 178,024 22,517 1,115,870 360,689 1,476,559
1996 984,953 384,280 179,479 24999 1,164,432 409,279 1,573,711
1997 1,081,812 422,848 200,142 25,356 1,281,954 448,204 1,730,158
1998 1,076,760 413,627 234,955 29,400 1,318,219 436,523 1,754,742

Source: Individual airport records

San Francisco International

The primary airport for international air cargo in the Bay Area is San Francisco
International because of the large number of widebody aircraft flying to a variety
of destinations. This type of operation appeals to air freight forwarders who
consolidate cargo from shippers into containers and pallets and buy space in the
bellies of widebody passenger aircraft to move shipments around the nation and
the world. Freight forwarders as far away as Seattle, Denver, Minneapolis, and
Salt Lake City regularly employ scheduled Road Feeder Service (RES) to move
their shipments to San Francisco International Airport for shipment abroad. San
Francisco is also a major air mail center for the United States Postal Service
(USPS) and is one of 12 International Mail Exchange airports for USPS.

Due to the large availability of widebody aircraft in the overall aircraft fleet mix
at San Francisco International, much of the freight is carried in the belly holds of
passenger aircraft. At the same time, many of the foreign flag carriers also
operate freighter aircraft to support their overall cargo operations. Very few
integrator carriers operate at San Francisco, instead preferring the better highway
access available at Oakland Airport. Perishables make up a large portion of the
freight volumes out of San Francisco International because of the number of non-
stop destinations served and schedule frequencies available. International air
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cargo is dominated by Trans-Pacific traffic with the Far East representing a 72

percent share of the total (see Figure 6.4).

Figure 6.3

Historical Air Cargo Volumes At San Francisco International (Tons)

Domestic Domestic Percent
Year Freight Intl. Freight Mail Intl. Mail Total Cargo Change
1994 306,680 291,531 130,101 19,918 748,230
1995 280,529 334,851 129,650 22,517 767,547 2.6
1996 248,999 373,010 137,682 24,999 784,690 242
1997 275,088 407,934 151,458 25,356 859,836 9.6
1998 270,076 389,734 161,797 29,400 851,007 -1.0
Figure 6.4
1998 International Market Share
Market 1998 Volumes Market Share
Europe 93,536 24.00%
Far East 279,829 71.80%
Australia/ Oceana 5,846 1.50%
Mexico/Caribbean/C. Amer 2,728 0.70%
Canada 7,795 2.00%
Other 206 0.00%
Total 389,734 100%

Oakland International Airpor'

Air cargo at Oakland International Airport (OAK) has grown significantly over
the past ten years, and over 40% from 1994 to 1998. According to statistics kept
by the Airports Council International (ACI), Oakland ranked 14t in the nation in
cargo volumes in 1998, just behind San Francisco International, and 24t in the

world.

Air cargo volumes at Oakland International are driven by the integrator carriers
who prefer Oakland as a primary base of operations in the Bay Area. This is
because of its proximity to downtown San Francisco, less traffic congestion, and
convenient access to the state highway system. Federal Express operates its West
Coast regional hub from Oakland International and accounts for approximately
45 to 50 percent of Oakland's freight volumes. UPS has a smaller sub-regional
hub operation and, until the summer of 1999, the United States Postal Service

(USPS) operated its W-Net out of Oakland.
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Figure 6.5
Oakland International Airport 1998 Air Cargo Volumes (Tons)

Domestic Percent
Year Freight Intl. Freight Total Freight Mail Total Cargo Change
1987 133,868 0 133,868 10,217 144,085
1994 506,228 3,519 509,747 38,443 548,190
1995 562,671 3,224 565,895 41,269 607,164 108
1996 632,563 11,008 643,571 34,817 678,388 17
1997 692,706 14,326 707,032 40,580 747,612 10.2
1998 689,920 15,168 705,088 65,332 770,420 31

San Jose International Airport

SanJose International has only a small percentage of the Bay Area air cargo
volumes due to its site constraints and current lack of widebody aircraft service.
Also, due to the lack of widebody aircraft serving the airport, there are few
freight forwarders in the area. Over 80 percent of the air cargo handled at San
Jose International is carried by integrator carriers. Recorded international freight
volumes are a small portion of the total freight volumes and, for the most part,
represents belly freight carried on San Jose's direct Tokyo-San Jose passenger
flight. Preliminary 1999 airport statistics show a sharp drop in international
belly cargo volumes. Actual international freight volumes are probably much
higher, but are being moved by the integrator carriers as domestic freight to their
primary hubs where it is then put on an international flight.

Figure 6.6

Historical Air Cargo Volumes For San Jose International Airport (Tons)

Domestic Percent

Year Freight Intl. Freight Total Freight Mail  Total Cargo Change
1994 87,674 0 87,674 7,214 94,888

1995 94,646 97 94,743 7,105 101,848 73

1996 103,391 262 103,653 6,980 110,633 8.6

1997 114,018 588 114,606 8,104 122,710 109

1998 116,764 8,725 125,489 7,826 133,315 8.6

Air Cargo Forecasts

Previously, prospects for growth in the traditional air freight industry were tied
to the growth of the overall economy and to changes in transportation costs.
Until the late 1970s this was true for the whole industry. In the early 1980s, this
relationship became less clear as Gross Domestic Product-based models began to
consistently under-predict air freight movements. Beginning in the early 1980s,
customers began to shift their cargo, typically higher value goods generating
higher yields, from traditional cargo channels to the service oriented express
carriers. The timing of this shift coincided with the widespread adoption of office
computing equipment and the burgeoning demand for premium delivery
services.
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The general approach used in preparing-our forecast is to first review industry
and market trends, and then to apply these trends to each individual airport,
reflecting each airport's current and anticipated air cargo role. Factors that were
examined include historical data, trade flows within the U.S. and international
markets, and forecasts of future growth for relevant market regions. Historical
data was compiled from a variety of sources, including the Airports Council
International (ACIl), Boeing, Airbus Industry, the International Civil Aviation
Organization (ICAQ), the Air Transport Association (ATA), the International Air
Transport Association (IATA) and the U.S. Department of Transportation (DOT).

Industry Freight Forecasts

The principal industry forecasts summarized in this section include: Boeing
1998/1999 World Cargo Forecasts; the F A A Aerospace Forecasts for Fiscal Years

- 1999-2010; the Airbus 1999 Global Market Forecast; 1999 World Air Freight
Industry Analysis and Forecast by MergeGlobal, Inc.; and U.S. Freight
Transportation Forecast by Standard & Poor's DRI (note that percentages cited
below are annual percentage growth rates).

Standard & Poor's DRI (for the American Trucking Association).

* The study projected that air freight will be the fastest growing of all
freight transportation modes and will double over the next ten years.
Air freight's share of freight revenues will increase from 3.5 percent
in 1997 to 5.4 percent by year 2007 as more high-valued commodities
such as electrical equipment, food products and textiles travel by air.

Boeing Commercial Airplane Company

®* Boeing forecasts a continued long term growth rate of 6.4 percent for
world air cargo between 1999 and 2017. This represents a tripling of
air cargo volumes in 20 years. This prediction indicates that freight
‘will grow more rapidly than mail, averaging 6.5 percent annually.
International air cargo traffic will expand faster than domestic U.S.
markets.

* Boeing's regional forecasts indicate that markets involving Asia will
yield the highest growth rates, predicting 8.2 percent growth for
inter-Asia freight traffic, 7.7 percent growth for eastbound Asia -
North America traffic, and 6.0 percent growth rate for westbound
traffic.

®* US domestic air cargo is projected to grow at 5.4 percent annually.

Airbus Industry

e Airbus expects world average annual growth rates to remain steady at
5.9 percent. According to Airbus, the two dominant air cargo markets
are, and will remain, those linking Europe and the US tothe Asia-
Pacific region. Together these are expected to represent over 40
percent of total air freight traffic.
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The US domestic market is expected to contribute just 10 percent of
total freight tonne kilometers (FIKs) by the end of 2018.

The International Air Transport Association (IATA)

IATA predicts that freight traffic will rise faster than passenger

growth and estimates a 5.3. percent per year growth rate through
2002.

On aregional basis, | AT A predicts 8.5 percent growth for Asia,
followed by 5.5 percent for the Middle East, 5 percent for Latin
America and the Caribbean, and 4 percent growth for the North
American market.

The Airports Council International (ACI),

A O predicts air cargo will grow at 6.43 percent per year until 2010.
A C | expects the air cargo market to proceed on a rapid growth track
as the world economy continues its move toward global market
integration.

A Cl believes that the two factors contributing to growth in the cargo
market are the expected growth of international and domestic parcel
delivery services and the additional cargo capacity of the new
generations of long-haul aircraft.

Federal Aviation Administration (FAA).

According to the FAA Aerospace Forecasts for Fiscal Years 1999-
2010, air cargo demand by U.S. commercial air carriers is expected to
grow at annual rates that are about 1.0 percent higher than those
forecast for passenger demand, with domestic and international
revenue ton miles averaging 5.3 and 6.6 percent (versus 4.0 and 5.8
percent for revenue passenger miles), respectively over the forecast
period.

International revenue ton miles are projected to increase at an
average annual rate of 6.7 percent over the F A A forecast period.

MergeGlobal, Inc.

Merge Global Inc. is an air freight industry analyst and publishes an
extensive annual. world freight industry forecast. They predict long-
term air freight growth of 6.2 percent through year 2002.

As can be seen from Figure 6.7 the various projections for worldwide air cargo
growth are fairly consistent. The projected growth rates range from a low of 5.3
percent by the International Air Transport Association (IATA) to 7 percent by the
International Civil Aviation Organization (ICAQO). The average of the various
projections for annual worldwide air cargo growth is 6.2 percent.
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Figure 6.7

Summary of Industry Projections

Airbus
Boeing

IATA

ICAO

MergeGilobal

AClI

FAA e

0.0% 1.0% 2.0% 3.0% 4.0% 5.0% 6.0% 7.0% 8.0%
Average Annual Growth Rate

World Mail

Forecasts of mail prepared by the U.S. Postal Service predict a 2.34 percent
average annual growth in total mail volumes (See Figure 6.8). Boeing predicts
that growth in air mail will range from a low of 2.2 percent to a high of 4.5
percent. According to Boeing, factors that lower the future growth rates for mail
include inroads by express operators into package mail, electronic transmission
of letters and documents, and the USPS entry into express air freight operations.
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Airport Cargo Forecasts

Figure 6.8
USPS Projected Growth Rates — 1996 through 2002
Finlst. Class
Priority 4.1%
Express 1 2.4%
standard 3.4%
6.6%

national 2.1%

Total 2.3%

-8.0% -6.0% -4.0% -2.0% 0.0% 2.0% 4.0% 6.0%
Average Annual Growth Rate

At the airport level, a significant change in freight volumes at a particular airport
is more likely to result from the introduction of new carriers or services rather
than from overall industry growth or decline.

San Francisco International Airport Forecast

Freight. Freight passing through San Francisco International is, for the most part,

unrelated to the local or state economy, and is influenced more by factors related
to the national and world economy. Events that will likely most impact freight
volumes at San Francisco in the future include the opening of new markets, the
expanding number of countries with which the U.S. signs Open Skies
agreements, international exchange rates, the emergence of e-commerce, and the
growing importance of air transportation in the logistics management of global

“supply chgins.

As shown previously, San Francisco’s air cargo volumes are dominated by the
Asian market, with the European market share a distant second. As the Asian
economy continues to recover, it is expected that the Asian share of the airport’s
international cargo volumes will grow from 72 percent in 1998 to 80 percent for
the remainder of the forecast period. Accordingly, the forecast of international
freight for San Francisco International was projected by applying a weighted
average of 8 percent average annual growth rate for the North American - Asia
market and a 6.4 percent growth rate for the remainder of the international
markets. As shown in Figure 6.9, this results in international freight growing
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from 389,734 tons in 1998 to over 2 million tons in year 2020. Domestic freight
volumes were projected to grow ata much slower 2 percent average annual
growth rate because of the declining number of widebody passenger aircraft in
the domestic fleet, the lack of domestic freighters serving San Francisco
International, and competition from the trucking industry.

Figure 6.9
Forecast Of Freight Volumes For SFO (Tons)
Domestic Freight Intl. Freight Total Freight
Historical
1994 306,680 291,531 598,211
1995 280,529 334,851 615,380
1996 248,999 373,010 622,009
1997 275,088 407,934 683,022
1998 270,076 389,734 659,810
Forecast
2005 310,300 654,700 965,000
2010 342,600 949,200 1,291,800
2020 417,700 2,000,200 2,417,900

The forecast for mail volumes is shown in Figure 6.10. Mail volumes have
increased 27 percent over the past four years. To project future mail volumes, 4.2
percent average annual growth rate was assigned to domestic mail, and an eight
percent growth rate for international mail.

Figure 6.10
Forecast Of Mail Volumes For SFO (Tons)
Domestic Mail Intl. Mail Total Mail
Historical
1994 130,101 19,918 150,019
1995 129,650 22:51¥, 152,167
1996 137,682 24,999 162,681
1997 151,458 25,356 176,814
1998 161,797 29,400 191,197
Forecast
2005 215,800 50,400 266,200
2010 265,100 74,000 339,100
2020 400,000 159,800 559,800

The forecast for total air cargo volumes for San Francisco International is shown
in Figure 6.11.
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Figure 6.11
Forecast Of Cargo Volumes For SFO (Tons)
Total Cargo
Freight Mail Volumes
Historical _
1994 598,211 150,019 748,230
1995 615,380 152,167 767,547
1996 622,009 162,681 784,690
1997 683,022 176,814 859,836
1998 659,810 191,197 851,007
Forecast
2005 965,000 266,200 1,231,200
2010 1,291,800 339,100 1,630,900
2020 2,417,900 559,800 2,977,700

Oakland Intemational Airport Forecast

Freight. Freight volumes at Oakland International are mostly tied to the future of
the integrator carriers, namely Federal Express, and to the continued marketing
of Oakland International to the foreign flag carriers. The outlook for the
integrator/express air cargo market is mixed. Due to competition and rising fu |
costs, domestic air cargo growth slowed in the latter part of 1998.

The future will likely see the integrator carriers make a bigger push into the
Asian market.

The freight forecast presented in Figure 6.12 has been developed by applying a
5.4 percent average annual growth rate to domestic cargo volumes and a 5
percent average annual growth rate to international volumes for the first six
years, followed by a 75 average annual growth rate for the rest of the forecast
period. These growth rates have been predicted by Boeing for the North
American market.

Mail. As explained previously, mail volumes decreased significantly at Oakland
after the USPS moved their W-Net from Oakland to Sacramento. It is expected
that mail volumes will gradually increase over time due to the increase in
population in the East Bay and the highway access value of Oakland Airport as a
distribution point for ail in Northern California.
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Figure 6.12
Forecast Of Cargo Volumes For OAK (Tons)
Domestic Freight Intl. Freight Total Freight Mail Total Cargo
Historical
1994 506,228 3,519 509,747 38,443 548,190
1995 562,671 3,224 565,895 41,269 607,164
1996 632,563 11,008 643,571 34,817 678,388
1997 692,706 14,326 707,032 40,580 747,612
1998 689,920 15,168 705,088 65,332 770,420
Forecast
2005 997,000 21,300 1,018,300 25,600 1,043,900
2010 1,296,800 31,49 1,328,200 31,400 1,359,600
2020 1,975,200 46,100 2,021,300 47,400 2,068,700

San Jose International Airport Forecast

Freight. More than San Francisco and Oakland Airports, most of the air cargo at
San Jose is generated locally. Nevertheless, many of the companies doing
business in the South Bay are tied to both national and international market
trends. Growth in international freight is expected to be limited to the growth in
direct non-stop international flights. It is unlikely that direct international all-
cargo freighter traffic will develop at San Jose given its proximity to San
Francisco and Oak.land airports . Growth in domestic freight volumes will be tied
to the growth of the domestic integrator market. To forecast future volumes, a 5.4
percent average annual growth rate forecasted by Boeing for the domestic
market was applied to domestic freight. To forecast international belly freight
volumes, an average annual growth rate of 4.6 percent was applied to forecast
years through 2010 and a 6.3 percent growth rate was applied to years 2011
through 2020. These growth rates reflect the growth in international passenger
operations forecast in Chapter 7.

Mail. Mail was projected to grow at 4.2 percent per year.

The forecast for cargo volumes is shown in Figure 6.13 below.

6.16




Chapter 6 - Air Cargo Forecast

Figure 6.13
Forecast Of Cargo Volumes For SJC
Domestic
Freight Intl. Freight Total Freight Mail Total Cargo
Historical
1994 87,674 0 87,674 7,214 94,888
1995 94,646 97 94,743 7,105 101,751
1996 103,391 262 103,653 6,980 110,371
1997 114,018 588 114,606 8,104 122,122
1998 116,764 8,725 125,489 7,826 131,094
Forecast
2005 168,700 12,000 180,700 10,400 191,100
2010 219,500 15,000 246,700 12,800 259,500
2020 371,400 27,600 399,000 19,300 418,300

Summary of Forecasts

A summary of air cargo volumes for the Bay Area is shown in Figure 6.14.

Figure6.14
Forecast Summary Of Cargo Volumes (Tons)
Total Cargo
San Francisco Intl. Oakland Intl. San Jose Intl. -Volumes

Historical

1998 851,007 770,420 133,315 1,754,742
Forecast

2005 1,231,200 1,043,900 191,100 2,466,200

2010 1,630,900 1,359,600 259,500 3,250,000

2020 2,977,700 2,068,700 418,300 5,464,700
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Aircraft Operations

Key conclusions

Commercial airline operations forecasts reflect our assumptions about
future aircraft size and passenger load factors (percentages of seats filled).
Domestic load factors will reach an average of 73% in 2020, up from today's
average of close to 70%. Aircraft size (measured in number of seats per

aircraft) will also gradually increase as airlines add larger aircraft on denser
routes.

Because of these two factors airline operations will increase at a lower rate
over the forecast period than air passengers - 1.8% average compound
growth for operations compared to 3.1% for air passengers.

Overall, total Bay Area commercial passenger operations will increase by
about 314,000 between 1998 and 2010, divided as follows:

* San Francisco International: 118,000 additional operations {30%.
increase);

*  Oakland International: 104,000 additional operations (92% increase);
and

* San Jose International: 92,000 additional operations (71% increase).

In 2020, San Francisco International will have 54% of the commercial

passenger operations, with Oakland and San Jose International each
having23%.

Air cargo tonnages will be handled by a combination of freighter aircraft
and passenger aircraft (in the bellies of the aircraft) with different levels of
activity at each airport.

* At San Francisco International 52% of the cargo will be carried in the
bellies of passenger aircraft in 2020 and 48% by freighter aircraft;
freighter operations will number about 43,000 annual operations.

* At Oakland International, the UPS and FedEx cargo hubs will result in

mostly freighter operations; annual operations in 2020 will be about
105,000.

71



2000 Regional Airport System Plan Update

* At San Jose International, the number of freighter operations will be
limited due to competition from San Francisco and Oakland and the

lack of space on the airport for air cargo facilities; the projected number
of operations in 2020 will be about 9,400.

Military activity will remain a minor factor in overall airport operations,
totaling about 4,000 Bay Area wide.

General aviation activity will be relatively flat at San Francisco and Oakland
International while declining at San Jose International (consistent with that
airport's Airport Master Plan).

In this chapter we develop the number of aircraft takeoffs and landings at each
airport, by converting the air passenger and air cargo demand in previous
chapters into aircraft operations in 2010 and 2020 at the Oakland, San Francisco,
and San Jose airports. These numbers define the future demand for runway
space and will be used in the initial analyses of airport capacity and delay. In
addition to the airline operations, all three Bay Area airports serve general
aviation and military activity as well, so we have provided comparable
information on expected activity from these types of aviation users.

The Chapter is divided into three parts:
e Commercial passenger operations
e Air Cargo operations
® General Aviation and Military operations

To begin with ad e filtion, an operation is a single aircraft landing or take off. A
flight from point A to point B thus generates two operations.

Commercial Passenger Operations

The forecast of airline passenger operations was developed by considering two
broad factors - trends in airline load factors and trends i nthe size of aircraft
airlines are acquiring for their fleets -and then individualizing these factors
within specific air travel markets. In other words, we actually "build up" an
operations forecast for each Bay Area airport by reviewing the frequency of
service and types of aircraft that would be used in service to specific city
destinations. The forecast at San Francisco International Airport, for n stance, is
the sum of the number of airline operations between San Francisco and Los
Angeles, Denver, Tokyo, and all other cities served by airln es a San Francisco
International Airport. Each city pair has its own fleet mix depending on the
airlines serving the market and the composition of their aircraft fleets in terms of
seating capacity (different aircraft have different seating capacities and the
aircraft used to serve a specific market depends on the passenger demand,
frequency required, and distance).
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Chapter 7 — Aircraft Operations

" Load Factors

Since deregulation the biggest gains in efficiency have come from increased
passenger load factors, the percentage of available seats occupied by revenue
passengers, as airlines have learned how to better manage their capacity.

Figure 7.1.

Since Deregulation Average Domestic Industry Load Factors
Have Increased From the Mid 50s to Nearly 70%

Trend
-100%

95% /
/
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80% — /
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—— Airbus
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Figure 7.1. US Domestic Load Factors, 1977 — 1997, Actual and 1998 - 2020, Projected and Trend. SOURCE:
Exhibit S05.

While no one knows how high load factors can rise before the system is
effectively full, there is obviously an upper limit. With close to 70 percent of the
industry’s annual capacity now filled, we are approaching the time at which
further increases in load factor will be impossible. Airbus, for example, is
projecting that load factors will increase by 3.3 percentage points by 2018.! If that
is correct, Us domestic load factors would reach about 73.5% by then.

We have accepted that projection for use with our forecasts and show the year-
by-year increase in average domestic load factors in Figure 7.1. Thus, by 2020 we
expect domestic load factors to average 73% and have used this to determine the
required aircraft capacity for the traffic we have forecast. The sole exceptions are
the markets to/from Hawaii where load factors already exceed our 2020
projection at a current level of 81%. We have simply used these existing load
factors in the Hawaii markets. We have used the same Airbus projections to
determine a uniform load factor for 2010 and 2020 (75.6% and 77.2%,
respectively) for the international markets. (For the transborder markets, which
are closer in character to domestic than intercontinental markets, we have used
the domestic load factor projections.) '

1 Airbus Industrie (May 1999), Global Market Forecast, 1999 — 2018 at 15.
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A's with our projections of passenger fares (yields) we recognize that in actual
practice load factors will vary around these means.

Average Aircraft Size

We are also projecting an increase in average aircraft size which many would
argue is counter to the post deregulation trend of smaller aircraft. We have made
our aircraft size projections, not by creating an industry-wide number but by
forecasting a scenario for the operations of each carrier with larger aircraft
employed on increasingly dense routes and newer, larger versions of existing
aircraft types entering the fleets of specific carriers. We have also projected
limited use of a New Large Aircraftin a limited number of longhaul markets,
primarily where the foreign airport is highly capacity constrained (London
Heathrow and Tokyo Narita, for example) making it economical for carriers to
acquire these new aircraft should they be developed.

In any event, we would argue that the industry wide average showing declining
average aircraft size since deregulation obscures as much as it reveals. The major
carriers existing at deregulation have indeed scaled back the average aircraft size
as they adjusted from a non-competitive regulated environment to the world of
free markets. They did this primarily by replacing wide body aircraft previously
operated in domestic routes with narrow body models and jumbo jets operated
on highly restricted international routes with smaller twin aisle jets such as the B-
767. This process is now largely complete and we anticipate that in the years
ahead average aircraft size will gradually increase for these carriers. In the
meantime, many carriers have long experienced a trend of growing aircraft size
especially those carriers such as Southwest and America West that were notin
the large aircraft posture of the majors at deregulation. See Figure 7.2.
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Figure 7.2.
Change in Average Aircraft Size per Departure,
Domestic Operations, US Major Carriers, 1983 - 1997
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Figure 7.2. Change in Average Aircraft Size Operated on Domestic Routes, US Major Carriers, 1983 - 1998.
SOURCE:US DOT, Air Carrier Traffic Statistics (monthly).

Regional Results

As a result, total Bay Area airline passenger flights of all types would increase
from 639,000 in 1998 to 954,000 in 2020, about a 50% increase overall. The
projected number of flights, however, would grow at a slower rate than the
growth in air passengers (an average of 1.8% per year compared to 3.1% per
year), reflecting the increase in seating capacity per aircraft and higher load
factors. The combination of air passenger volumes, aircraft seating capacity, and
load factors would yield the following number of airline passengers per
operation, compared to 1998:

e 1998:89;
e 2010:106; and
e 2020:117.

These forecasts in aggregate can be further detailed by looking at aircraft seating
capacity in individual markets. In the California corridor, we project a significant
increase in seats per flight between 1998 and 2010 (up from an average 134 to
154) and then a leveling off to 2020 as the seating capacity per flight only grows a
little (to 158 seats, on average). As a result, total California flights would increase
about 35% over 20+ years. In the commuter market, the average size commuter
aircraft will have about 40 seats in 2010 and 59 seats in 2020, and overall
operations would grow by about 39%.
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Airport Results

As mentioned earlier the forecast of aircraft operations at the Oakland, San
Francisco, and SanJose airports is based on an analysis of the airlines likely to
serve each market, their fleet characteristics and load factors. Figure 7.15 presents
a summary of this information at the end of the chapter, but a few observations
are important to note.

Each airport would experience the following increase in commercial airline
passenger operations between 1998 and 2020:

®* SFO: 118,095 additional operations (30% increase);
® OAK: 103,935 (92% increase); and
® SJC: 92,416 (71 % increase).

As aresult of these changes in commercial air passenger operations at each
airport, the share of total Bay Area commercial passenger operations among
airports in 2020 would be:

® SFO: 53.8%;
* OAK: 22.8%; and
e SJC: 23.4%.

At San Francisco International, smaller commuter aircraft, which provide feeder
services to smaller outlying communities, would comprise about 21% of airline
passenger flights but carry only about 7.5% of the air passengers. This has
significant airport capacity implications due to the increasing demands being
placed on San Francisco's runways by passenger growth in all major domestic
and international air markets.

A second point of interest is the potential level of activity associated with new
large aircraft, that may be developed by one or more major aircraft
manufacturers if there is sufficient airline interest. The most suitable markets
would be long distance international destinations, especially where the foreign
airports are capacity constrained. Our forecasts show an estimated 52 weekly
flights from San Francisco International to such destinations as London, Paris,
and Tokyo. If these aircraft are not manufactured, the number of estimated
international operations would increase slightly as these aircraft would be
replaced by the largest aircraft currently flying today, but with fewer seats (e.g.
the 747 and its various versions).

Air Cargo Operations

Air cargo forecasts developed for each airport in Chapter 6 serve as the basis for
the air cargo projections included here. Like the air passenger operations
forecasts, the central issues revolve around the capacity of the all cargo aircraft
("freighter") fleet, the cargo load factors, and the portion of cargo that will be
transported in the bellies of passenger aircraft. We discuss these issues airport by
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airport below, consistent with our methodology for developing the air cargo
forecasts at each airport.

San Francisco International Airport

As shown in Figure 7.3, the air cargo fleet mix is dominated by long range Boeing
747 freighter aircraft used in international markets and the domestic freighter
fleet is made up primarily by narrow-body twin engine aircraft.

Figure 7.3
SFO Airport 1998 Transport Freighter Fleet Mix
Percent of Percent of
Aircraft Type Fleet Vix Aircraft Type Fleet Mix
Boeing 747-400 15.3 DC 8 60/50 Series 34
Boeing 747-200 33.0 - L1011 3.0
Boeing 747-100 11 Airbus 300 7.5
MD 1 7.9 Boeing 727-200 5.6
DC 10-30 0.3 Boeing 727-100 9.9
DC 10-10 01 DC9 91
DC 8 70 Series 4.0

Freighter aircraft operated by the all-cargo carriers in 1998 accounted for 21
percent of the cargo volumes at San Francisco International, and 60 percent of all
freighter operations. The volume of cargo carried in freighter aircraft operated by
the combination carriers is not recorded in airport statistics and had to be
estimated. According to discussions with the combination carriers, freighter
volumes and load factors varied significantly over time for these carriers.

All of the freighters operated by the seven combination carriers were engaged in
transpacific trade. The volume of cargo transported by the combination carriers
represents 15 percent of the total annual airport cargo and 40 percent of all
freighter operations.

Based upon the assumptions presented above, it was determined that in 1998,
belly cargo volumes accounted for 58 percent of the cargo handled at San
Francisco International and freighter aircraft accounted for 42 percent. The
average payload per freighter aircraft was 46,514 pounds per operation.

It is expected that the percentage of cargo transported by freighters will increase
as transpacific combination carriers move to more frequencies and smaller
aircraft such as the Boeing 777 and the Boeing 767-400ER replacing the Boeing
747-400. Figure 74 presents the forecast of cargo for San Francisco International
by carrier type. The significance of this evaluation is that belly cargo carried on
passenger aircraft do not increase airport operations.
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Figure 74
Forecast of Cargo at SFO by Carrier Type (Tons)
Freighter Cargo
Total Cargo As A Percent of
Belly Freighter Volumes Total

Historical
1998 383,051 276,759 851,007 42

Forecast
2005 677,200 554,000 1,231,200 45
2010 897,000 733,900 1,630,900 45
2020 1,548,400 1,429,300 2,977,700 48

The freighter fleet mix forecast for San Francisco International is shown in Figure
7.5. Over time the fleet mix will remain rather stable with the exception of a
decline in the small narrow-body aircraft.

Figure 7.5

Forecast of SFO Freighter Fleet Mix

Average Existing-

Capacity" 1998 2005 2010 2020
Small Narrow-Body
DC-9/MD 80 36,400 9.10% 0% 0% 0%
B 727-100 41,400 9.90% 10% 4% 0%
B 727-200 54,200 5.60% 7% 6% 0%
Medium Narrow-Body
757-200 75,600 0.00% 0% 2% 6%
DC 8-60/50 85,400 3.40% 4% 0% 0%
DC 8-70 90,600 4.00% 4% 1% 0%
Medium Wide-Body
B 767-200 115,000 0% 0% 0% 0%
B 767-300F 130,000 0.00% 0% 2% 4%
DC 10-10 139,800 0.10% 0% 0% 0%
A300 108,600 7.50% 8% 10% 4%
A310 79,200 0.00% 0% 5% 6%
L-1011 132,000 3.00% 3% 2% 1%
Large Wide-Body
DC 10-30 168,800 0.30% 0% 0% 0%
MD 11 103,600 7.90% 10% 11% 14%
8777 0% 0% 2%
B 747-100 220,000 1.10% 1% 1% 0%
B 747-200 213,000 33.00% 35% 35% 35%
B 747-400 220,000 15.30% 18% 21% 26%
A3XX 0.00% 0% 0% 2%_

100% 100% 100%

100%

*Capacities will vary widely depending on carrier.
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Figure 7.6

Forecast of Operations at SFO

Freighter Payload Per
Volumes (Tons) Operations  Operation (lbs.)
Historical
1998 276,759 11,900 46,514
Forecast
2005 554,000 18,500 60,000
2010 733,900 23,700 62,000
2020 1,429,300 42,700 67,000

Oakland International Airport

Ofthe 770,420 tons of air cargo moved through Oakland in 1998, 687,200 tons, or
89%, was carried by all-cargo freighters and 83,200 tons in the belly holds of the
passenger carriers.

Airfreighter activity at Oakland International is characterized by a mix of
medium and large transport freighters and smaller air taxi feeder aircraft.
Aircraft operations at Oakland by freighter aircraft are shown in Figure 7.7. The
large numbers of air taxi operations related to air cargo is unique to Oakland

International due primarily to Oakland's role as aregional hub for FedEx and
UPS.

Figure 7.7

Air Freighter Operations

Transport Air Taxi

Year Freighters Freighters Total
1987 8,000 35,000 43,000
1994 20,630 Na*
1995 22,785 Na*
1996 24,310 Na*
1997 26,830 Na*
1998 26,640 27,380 54,020

*Air taxi operations for years 1994-1997 was unavailable.
Source: Airport records

In 1998 air taxi freighters carried 3% of Oakland's cargo tons using single and
multi-engine turboprop aircraft. The number of air taxi operations has dropped
since 1987, ev.en as cargo volumes have risen, due to a variety of factors. Among
the reasons is a much higher use of trucks, a changet om afocus on overnight
delivery to a time definite two and three day product, and an increase in aircraft
size. The freighter fleet mix for Oakland International is shown in Figure 78 The
average payload for transport freighter aircraft at Oakland International in 1998
was 50,006 pounds per operation.
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Figure 7.8

Oakland International Airport 1998 Transport Freighter Fleet Mix

Percent of Percent of
Aircraft Type Fleet Mix Aircraft Type Fleet Mix
Boeing 747-200 2 Boeing 757-200 8
MD 11 9 Airbus 300 9
DC 10-30 5 Airbus 310 10
DC 10-10 8 Boeing 727-200 12
DC 8 70 Series 6 Boeing 727-1 00 6
DC 8 60/50 Series 5 DC9 10
Boeing 767-300 2 Fokker 27 4

The forecast of the transport freighter fleet is shown in Figure 79 and assumes an
increase in large wide-body aircraft as Oakland develops more international
cargo volumes. The air taxi freighter fleet mix is expected to remain fairly
consistent with the addition of the Ayers LM-200s to supplement the Cessna 308s
used by FedEx.

Figure 7.9

Forecast of OAK Freighter Fleet Mix

Average
Capacity* Existing-

(Ibs.) 1998 2005 2010 2020
Small Narrow-Body
F-27 12,500 4% 3% 2% 0%
DC-9/MD 80 36,400 10% 1% 0% 0%
B 727-100 41,400 6% 0% 0% 0%
B 727-200 54,200 12% 10% 8% 0%
Medium Narrow-Body
757-200 75,600 8% 11% 10% 10%
DC 8-60/50 85,400 5% 0% 0% 0%
DC 8-70 90,600 6% - 6% 4% 0%
Medium Wide-Body
B 767-200 115,000 0% 6% 4% 4%
B 767-300F 130,000 4% 8% 8% 8%
DC 10-10 139,800 8% 5% 4% 2%
A300 108,600 9% 14% 18% 22%
A 310 79,200 10% 16% 20% 24%
L-1011 132,000 0% 2% 2% 2%
Large Wide-Body
DC 10-30 168,800 5% 5% 3% 2%
MD 11 103,600 9% 10% 12% 17%
B 747-100 220,000 0% 0% 0% 0%
B 747-200 213,000 2% 2% 4% 0%
B 747-400 220,000 0% 1% 1% 9%

100% 100% 100% 100%

-capacities will vary widely depending on carrier.
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Figure 7.10
Freighter Operations Forecast for OAK
Transport
Freighter Air Taxi Freighter
Operations Operations Total
Historical
1998 26,640 27,380 54,020
Forecast
2005 34,500 34,800 69,300
2010 43,300 40,800 84,100
2020 61,300 44,300 105,600

San Jose International Airport

As shown in Figure 7.11, the freighter fleet is dominated by narrow body aircraft
such & DC8s and Boeing 727s.

Figure 7.11

San Jose International Airport 1998 Freighter Fleet Mix

Percent of Percent of
Aircraft Type Fleet Mix Aircraft Type Fleet Mix
MD11 1 Boeing 757-200 23
DC10 23 Boeing 727-200 8
L1011 1 Boeing 727-100 5
DC 8 70 Series 12 Airbus 300 3
DC 8 60/50 Series 23 DC9 <

The future fleet mix forecast is shown in Figure 7.12. The fleet mix forecast
suggests that as the Boeing 727s and DC & will eventually be replaced by Boeing
757s and Airbus 310s providing much more lift out of San Jose. The air taxi
freighter fleet is minimal generating 492 landings in 1998 and growing to about
1,300 in 2020 (Figure 7.13).
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Figure 7.12

Forecast of SIC Freighter Fleet Mix

Average
Capacitye Existing-

(Ibs.) 1998 2005 2010 2020
Small Narrow-Body
DC-9/MD 80 36,400 0.10% 0% 0% 0%
B 727-100 41,400 5.40% 3% 0% 0%
B 727-200 54,200 7.90% 11% 8% 0%
Medium Narrow-Body
757-200 75,600 23.50% 26% 28% 35%
DC 8-60/50 85,400 23.40% 11% 0% 0%
DC 8-70 90,600 11.70% 6% 17% 0%
Medium Wide-Body
B 767-200 115,000 0% 2% 2% 5%
B 767-300F 130,000 0% 0% 2% 3%
DC 10-10 139,800 10% 10% 0% 0%
A300 108,600 3.30% 5% 7% 12%
A 310 79,200 0% 11% 18% 24%
L-1011 132,000 1% 1% 1% 0%
Large Wide-Body
DC 10-30 168,800 13% 13% 16% 14%
MD 11 103,600 1.10% 1% 1% 4%
B 747-100 220,000 0% 0% 0% 0%
B 747-200 213,000 0% 0% 0% 0%
B 747-400 220,000 0% 0% 0% 0%

100% 100% 100% 100%

*Capacities will vary widely depending on carrier.

Figure 7.13 presents the forecast of transport freighter operations for San Jose

International.
Figure 7.13
Forecast of SJC Freighter Operations
Freighter Operations
Volume in Tons Large Aircraft  Air Taxi Total
Historical
1998 133,315 4,112 492 4,604
Forecast
2005 156,700 4,700 578 5,278
2010 202,800 6,000 748 6,748
2020 340,100 9,400 1,255 10,655
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The results of these operations forecasts are included for each airport in the
summary table at the end of the chapter (Figure 7.16). Total Bay Area air cargo
operations by freight aircraft (large aircraft and air taxis) are projected to increase
from 70,000 operations a year in 1998 to 157,700 in 2020, an overall increase of
125%.

General Aviation and Military Operations

A's explained at the beginning, the analysis of airport capacity isn't complete
without considering the likely levels of general aviation and military activity at
each airport. General aviation includes a variety of flying by individuals and
business. It is essentially all flying not performed by airlines, but occasionally
lines do get blurred. We include a form of general aviation, called air taxi, in our
general aviation definition which are small aircraft operated for hire to transport
individuals to their destination of choice.

The level of military operations is of limited impact, totaling a little over 4,000 a
year for all three airports (only 0.2% of total operations at the three airports in
1998) and we project that it will remain essentially at current levels through the
forecast period (see Figure 7.14).

Figure 7.14.

We Project No Change in Numbers of Military Operations
at the Three Bay Area Commercial Airports

1998 2010 2020
%of % of %of
Operations Bay Area Operations Bay Area Operations Bay Area
Oakland 852 19.1% 843 19.7% 843 19.7%
San Francisco 2,807 63.0% 2,647 61.7% 2,647 61.7%
San Jose 800 17.9% 800 18.6% 800 18.6%
4,459 100.0% 4,290 100.0% 4,290 100.0%

Figure 7.14. SF Bay Area Military Operations, by Airport 3 Principal Airports, only), 1998 (actual) and 2010
& 2020 (projected). SOURCE: Exhibit 532.

General aviation, on the other hand, can fluctuate and is difficult to forecast. In
particular, the most relevant general aviation numbers are not the total
operations at Oakland and San Jose (because eachairport has specific runways
for general aviation use), but the number of flights using the main air carrier
runways in visual and instrument weather flying conditions.

Our general assumption is that general aviation at San Francisco and Oakland
airports would not be that different in the future than occurs today. This is
because general aviation, which has been undergoing a long and prolonged
decline in recreational flying, still serves a business purpose for many
corporations. Indeed, both business and individuals or groups of individuals
chartering corporate aircraft are finding this mode of travel more convenient as
airports and airline passenger flights become more crowded. It is also possible
for corporate users to fly into general aviation airports in other metropolitan
areas which are actually closer to their local ground destination in these areas.
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We have arrived at our forecast at San Francisco International Airport by
assuming a constant level of operations through out the forecast period to the
level of activity accommodated in 1998. At Oakland International Airport, we
have assumed a slight decrease in general aviation operations. Our forecast is
consistent with FAA forecasts, but we have not yet divided these operations into
North Field operations (Oakland's main general aviation facility) and South Field
operations, the air carrier runway (this division will be made as part of our
airport runway capacity analysis).

For San Jose International Airport, we have relied on their most recent master
plan which assumes a decreasing number of general aviation operations
consistent with the landside constraints on the number of aircraft that can be
parked at the airport. The decrease in general aviation parking space is an
outcome of the latest airport master plan which requires the conversion of some
general aviation parking to other airport uses. As the number of aircraft based at

othe airport decreases, so will the number of operations. As with Oakland
International Airport we will need to split these operations in a subsequent step
between those which use the shorter- general aviation runway and those
operations that takeoff and land on the main air carrier runways and affect the
capacity available for air passenger and air cargo aircraft.

Figure 7.15.
By 2020, Total General Aviation Operations
at the Three Bay Area Commercial Airports
Will Have Increased Only Slightly
1998 2010 2020
%of %of %of
Operations Bay Area Operations Bay Area Operations Bay Area
Oakland 319,496 64.8% 308,813 68.6% 309,226 68.6%
San Francisco 26,023 5.3% 26,324 5.8% 26,324 5.8%
San Jose 147,904 30.0% 115,300 25.6% 115,300 25.6%
493,423 100.0% 450,437 100.0% 450,850 100.0%

Figure 7.15. SF Bay Area General Aviation Operations, by Airport (3 Principal Airports, only), 1998 (actual)
and 2010 & 2020 (projected). SOURCE: Exhibit 530.

Total Operations

We have added all the above operations together to develop our total operations

- forecast for the Bay Area, shown in Figure 7.16. In addition, we show the
operations by aircraft type, because the mix of aircraft affects the ability of the
airport runways to process aircraft and air passengers and air cargo. In general
air traffic controllers have to provide greater distance between a heavy aircraft
and a following lighter aircraft for safety reasons. The fleet mix is also important
from the airport noise perspective and when estimating the contribution of
aviation to regional air quality.
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Figure 7.16.

Summary of Operations by Operator Type
San Francisco Bay Area Commercial Airports

1998
Type OAK SFO SJc Total
OPERATIONS
Commercial .
Large Aircraft
Domestic Passenger 110,364 281,587 116,331 508,283
International 1,375 38,303 5,548 45,227
Passenger All-Cargo 26,638 11,900 4112 42,650
Total Large Aircraft 138,378 331,790 125,992 596,160
Small Aircraft
Domestic Passenger 1,656 74,996 9,084 85,736
All-Cargo 27,378 0 0 27,378
Total Small Aircraft 29,034 74,996 9,084 113,114
Total Passenger 113,396 394,886 130,984 639,246
Total cargo 54,016 11,900 4112 70,028
Total Commercial 167,412 406,786 135,076 709,274
General Aviation 319,496 26,023 147,904 493,423
Military 852 2,807 80 4,459
TOTAL 487,760 435,616 283,780 1,207,156
2010
Jype OAK SFO SJC Total
OPERATIONS
Commercial
Large Aircraft
Domestic Passenger 162,060 303,680 151,840 617,580
International Passenger 6,779 47,711 9,490 63,979
All-Cargo 43,300 23,700 6,000 73,000
Total Large Aircraft 212,139 375,091 167,330 754,559
Small Aircraft
Domestic Passenger 730 91,980 4,380 97,090
All-Cargo 40,800 0 0 40
Total Small Aircraft 41,530 91,980 4,380 137,890
Total Passenger 169,569 443371 165,710 778,649
Total Cargo 84,100 23,700 6,000 113.800
Total Commercial 253,669 467,071 171,710 892,449
General Avaition 308,813 26,324 115,300 450,437
Military 843 2,647 800 4,290
TOTAL 563,325 496,042 287,810 1,347,176
2020
Type OAK SFO SJC Total
OPERATIONS
Commercial
Large Aircraft
Domestic Passenger 208,050 338,720 184,690 731,460
International 9,281 67,681 17,520 94,483
Passenger All-Cargo 61,300 42,700 9,400 113,400

Total Large Aircraft

Small Aircraft
Domestic Passenger
All-cargo

Total Small Aircraft

Total Passenger
Total Cargo

Total Commercial
General Aviation
Military

TOTAL

e e ——— e —————————————————

278,631 449,101 211,610 939,343
0 106,580 21,170 127,750
44,300 0 0 44,300
44,300 106,580 21,170 172.050
217,331 512,981 223,380 953,693
105,600 42,700 9,400 157,700
322,931 555,681 232,780 1,111,393
309,226 26,324 115,300 450.850
843 2,647 800 4,290
633,000 584,652 348,880 1,566,533

e
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Chapter 8

Comparison of Forecasts

Aviation forecasts relating to the San Francisco Bay Area commercial airports
have been prepared by various agencies as part of their budgeting and airport
planning and development programs. MTC's last regional aviation forecasts
were prepared for the 1994 Regional Airport System Plan (RASP). The three Bay
Area airports have also engaged in forecasting activities that support
development of their airport master plans. Oakland International and San Jose
International have both prep"red forecasts for recent master plans, while San
Francisco International conducted a comprehensive regional forecast assessment
to assist in evaluating reconfiguration of their runways. Finally, the Federal
Aviation Administration prepares "Terminal Area Forecasts" for each airport
with an F A A control tower to assist in planning and budget allocations.

This chapter summarizes these previous forecasts in tabular form so they may be
compared to our forecasts described in the previous chapters. A brief summary
of the comparison forecasts is provided below:

®* 1994 Regional Airport System Plan. The previous forecasts were largely
prepared by MTC staff using a simplified linear regression model that
projected aggregate numbers of air passengers for the region. The main
variables were Gross National Product (GNP) and air fares. MTC made
different assumptions about the real growth in these variables producing
a high and low forecast range. Air cargo forecasts were developed by a
consultant to MTC.

Airport Master Plans. Oakland International developed its latest set of
forecasts in 1995 to support the preparation of the new Airport
Development Plan. their forecasts involved the use of a linear trend
regression model. In 1996, San Jose International updated its forecasts
and explored a number of variables and forecast approaches leading to
calibration of their own forecast model using the variables that best
explained past growth.

Federal Aviation Administration Terminal Area Forecast (TAF). The

FAA's forecast is a national forecast, but the FA A also develops
individual forecast models for each major hub, like San Francisco. Like

8.1
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most forecasts, the FAA forecast is developed independent of the
capacity of the airports or capabilities of the air traffic control system.
The FAA forecasts also attempt to reflect, to the extent possible, the
results of recently completed airport master plans. We have compared
our results with the TAF for two recent series, 1997 and 1998.

Analysis of SFIA Runway Reconfiguration Impact on Regional Air
Transportation Systems (P&D). San Francisco Inteh ational Airport
recently undertook an analysis of regional airport system capacity as
part of the initial work on their runway reconfiguration study. The
analysis included estimates of future demand at all three Bay Area
airports prepared by P&D Aviation. These are the only local forecasts
besides ours that address the 2020 time period. The P&D demand
estimates are presented as high and low forecasts and have been
prepared after reviewing growth rates in other forecasts, including those
by the FAA, Boeing, and RASP.

The following Figures contain comparative information on:

8.2

Total Bay Area Air Passengers (Figure 8.1);

Total Bay Area Air Cargo (Figure 8.2);

Total Bay Area Commercial Operations (Figure 8.3);

San Francisco Inten ational - Passengers and Operations (Figure 8.4);
Oakland International - Passengers and Operations (Figure 8.5); and

San Jose International - Passengers and Operations (Figure 8.6).
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Comparison of Forecasts

Figures:1

Figure 8.2

Total Bay Area Passenger Forecast

Annual Passengers
Forecast 2010 2020
R2AHigh 86, 178, 106 119,177,053 .
A2A Low 78,437,653 103,077,675
A2A Mid-range 82,307,880 111,127,364
RASP High 84,300,000
RASP Low 70,200,000
RASP Mid-range 1/ 77,250,000
Master Plans 94,900,000
FAA Terminal Area 1997 95,600,000
FAA Terminal Area 1999 88,858,122
P&DHigh 95,204,000 132,612,000
P&DLow 83,990,000 - 107,542,000
P&D Mid-range 1/ 89,597,000 120,077,000
1/ The RASP and P&D forecasts did not actually include a
mid-range forecast. They are displayed to provide a
comparison with the A2A Mid-range forecast.
Total Bay Area Cargo Forecast
Annual Tons
Forecast 2010 2020
A2A Mid-range 3,237,800 5,461,200
RASP High 3,130,000
RASP Low 1,975,000
RASP Mid-range 1/ 2,552,500.
Master Plans 3,453,600
P&D High 3,456,600 5,457,496
P&D Low 2,852,900 3,966,848
P&D Mid-range 1/ 3,154,750 4,712,172

1/ The RASP and P&D forecasts did not actually include a

mid-range forecast. They are displayed to provide a

comparison with the A2A Mid-range forecast.
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Figure 8.3
Total Bay Area Commercial Operations
Annual Arrivals and Departures

Forecast 2010 2020
A2A Mid-range

Passenger 778,649 953,693
Cargo 113,800 157,700
Total 892,449 1,111,393
RASP High 1/

Passenger 812,314

Cargo 40,845

Total 853,159 0
RASP Low 1/

Passenger 595,152

Cargo 40,845

Total 635,997 0
RASP Mid-range 2/

Passenger 703,733 0
Cargo 40,845 0
Total 744,578 0
FAA Terminal Area 1997 1,094,771
FAA Terminal Area 1999 1,041,964
Master Plans 1/

Passenger 1,048,561

Cargo 163,094

Total 1,211,655 0
P&D High 1/

Passenger 926,000 1,209,300
Cargo 110,500 152,900
Total 1,036,500 1,362,200
P&D Low 1/

Passenger 817,000 980,700
Cargo 91,200 111,100
Total 908,200 1,091,800
P&D Mid-range 2/

Passenger 871,500 1,095,000
Cargo 100,850 132,000
Total 972,350 1,227,000

1 SFO Cargo Operations included in passenger totals.
2/ The RASP and P&D forecasts did not actually include a

mid-range forecast. They are displayed to provide a
comparison with the A2A Mid-range forecast.
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FigureB.4
San Francisco International Forecasts Comparison
Total Passengers and Operations
Annual Commercial
‘ Annual Passengers Operations 3/

Forecast 2010 2020 2010 2020
A2A Mid-range 46,545,229 61,115,850 467,071 555,681
RASP High 50,020,000 416,753
RASP Low 41,660,000 320,513
RASP Mid-range 1/ 45,840,000 368,633
Master Plans 2/ 54,960,000 510,394
FAA Terminal Area 1997 60,680,000 572,450
FAA Terminal Area 1999 56,146,144 544,515
P&D High 56,972,000 71,242,000 495,000 584,300
P&DLow 50,262,000 57,772,000 436,700 473,800
P&D Mid-range 1/ 53,617,000 64,507,000 465,850 529,050

1/ The RASP and P&D forecasts did not actually include a mid-range forecast. They are

displayed to provide a comparison with the-R2A Mid-range forecast.

2/ SFO Master Plan forecast is for the year 2006.

3/ Passengers and air cargo.

FigureB.5
Oakland International Forecasts Comparison
Total Passengers and Operations
Annual Commercial
Annual Passengers Operations 3/

Forecast 2010 2020 2010 2020
A2A Mid-range 17,471,912 24,793,663 253,669 322,931
RASP High 15,560,000 208,373

RASP Low 11,300,000 153,094

RASP Mid-range 1/ 13,430,000 180,734

Master Plans 22,400,000 444 861

FAA Terminal Area 1997 17,220,000 223,843

FAA Terminal Area 1999 14,269,132 . 282,296

P&D High 19,788,000 30,548,000 332,000 463,600
P&D Low 17,458,000 24,774,000 287,100 364,000
P&D Mid-range 1/ 18,623,000 27,661,000 309,550 413,800

1/ The RASP and P&D forecasts did not actually include a mid-range forecast. They are displayed to
provide a comparison with the A2A Mid-range forecast.

21 SFO Master Plan forecast is for the year 2006.

3/ Passengers and air cargo.
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Figure 8.6
San Jose International Forecasts Comparison
Total Passengers and Operations
Annual Commercial
Annual Passengers Operations ¥

Forecast 2010 2020 2010 2020
A2A Mid-range 18,294,390 25,277,911 171,710 232,780
RASP High 16,100,000 228,033

RASP Low 13,420,000 162,390

RASP Mid-range 1/ 14,760,000 195,212

Master Plans 17,600,000 256,400

FAA Terminal Area 1997 17,720,000 196,567

FAA Terminal Area 1999 18,442,846 215,158

P&D High 18,444,000 30,822,000 209,500 314,300
P&D Low 16,270,000 24,996,000 184,400 254,000
P&D Mid-range 1/ 17,357,000 27,909,000 196,950 284,150

1/ The RASP and P&D forecasts did not actually include a midHange forecast They are displayed
provide a comparison with the A2A Mid-range forecast
2/ SFO Master Plan forecast & for the year 2006.

¥ Passengers and air cargo.
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Appendix A

Passenger Forecast Methodology

We have forecast three kinds of passengers which we define below. These three
groups together comprise all of the passenger travel to/from the Bay Area.

1. Domestic local passengers;

2. International gateway passengers; and

3. Domestic connecting passengers, composed of those connecting:
* to/from other domestic flights; and
« to/from international flights.

For each of these we use a different forecasting methodology. In the following
sections we describe the sources of data and the methodology for each passenger

type.
Domestic Local Passengers

Domestic local passengers made up the largest portion, just under 70%, of
passenger traffic in the Bay Area in 1998. By 2020 we expect that market share to
decline to about 63% as a result of the more rapid growth of international
gateway travel.

Definition

Local passengers (often called Origin and Destination or o &o passengers) are
passengers between two airports (for our illustration we will use San Francisco
International (SFO) and New York Kennedy (JFK)) for whom one point (say SFO) is
the beginning (origin) of their air journey and the other point (JFK) is the end
point (destination) of their air journey.

The concept is independent of the routing. Thus passengers traveling from

SO to JKK are local SO - JKK passengers whether they fly nonstop on United
flight 871, make an intermediate stop at St. Louis (STL) on TWA flight 66,

Al
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or change planes at Dallas/Ft. Worth (DFW) from American flight 606 to
American flight 716. See Figure A.1.! Passengers who begin their journey at SFO
are SFO origin passengers; if they end their air journey at jFK they are JEK
destination passengers.

Figure A.1.
Local or O&D Passengers Is a Measure of Journey
Beginnings and Endings and is Indifferent to Routings

nonstop v

| Everyone.whose air journey

z either.begins at SFO and

¢ ‘ends:at JFK orbegins at* -

i JFKandendsat SFOisa ™
SFO-JFK O&D passenger, .-~

¢ no matter the routing”

AA 606~

Figure A.1. Nllustration of Possible Routings for Local or O&D Passengers Between SFO and New York JFK.
Aggregation of Data by Air Service Area

Rather than making a global forecast for the market as a whole (i.e., the Bay Area
to all domestic points), we began by dividing the country into 75 Air Service
Areas (ASAs). We then forecast passengers between each ASA and the Bay Area, a
total of 75 “markets”.2 We show the 73 ASAs in the contiguous states in Figure 4.5.
(Alaska and Hawaii are each a separate ASA.)

Each AsA is composed of one or more US Economic Areas as defined by the
Bureau of Economic Analysis, Us Department of Commerce (BEA). The 172 BEA
Economic Areas encompass the entire population and land mass of the 50 states.

Many Economic Areas lack a major airport and thus their air passengers are
recorded as local passengers at an airport in an adjacent Economic Area. We
determined whether an Economic Area lacked a major airport by looking at its
per capita consumption of air travel. Nationally, the US population generates 2.95

1 When we cite the local passengers for a city pair it is the sum of the passengers in
both directions. Thus in counting local passengers, we count each leg of a roundtrip
journey separately so that a passenger traveling SFO-JFK-SFO is counted twice: once as an
SFO-JFK passenger and again as a JFK-SFO passenger.

2 The 75% market is passengers and service within the Bay Area ASA (e.g., a Monterey
— San Francisco flight).

ROBERTS
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Appendix A- Passenger Forecast Methodology

local domestic passengers per capita each year; not surprisingly, production from
Economic Area to Economic Area varies widely, in part because of the various
socioeconomic and tourism factors we discuss below and in part because of the
availability or lack of air service at a local airport.

For our purposes, we concluded that any Economic Area producing fewer than
one local domestic passenger per capita in 1998 lacked a significant airport and
we combined it with the adjacent Economic Area that includes the major airport
most likely used by a majority of the air passengers.3

For example we combined the Macon, Columbus, Augusta, and Albany, Georgia
and Chattanooga, Tennessee Economic Areas with the Atlanta Economic Area to
form the Atlanta ASA. That passengers from Macon, Columbus, Augusta, Albany,
and Chattanooga are using an airport outside their ASA can be surmised from the
per capita OXD travel consumed by the five Economic Areas at their own airports
compared with the per capita consumption of Atlanta. See Figure A.2.

FigureA.2.
Passengers to/from Neighboring Economic Areas
Are Part of the Atlanta Air Service Area

Domestic Local Population Passengers
BEA Economic Area Passengers (000) (000) Per Capita
Atlanta, GA-AL-NC 24,861 4,891 5.08
Chattanooga, TN-GA 541 689 0.78
Augusta-Aiken, GA-SC 415 592 0.70
Columbus, GA-AL 189 478 0.40
Albany, GA 132 445 0.30
Macon, GA 52 739 0.07
A2A Atlanta Air Service Area 26,191 7834 3.34
United States* 398,910 270,574 2.95

« For the nation, passengers per capita must be doubled to reflect both Origin and Destination.

Figure A.2. The Component Economic Areas of the Atlanta, ASA. SOURCE ofpopulation data: Exhibit SOI; of
passenger data: US DOT Origin-Destination Survey.

The Methodology

To forecast domestic local passengers we started with the assumption that
passenger air traffic is driven by a combination of:

«  air transportation-specific factors;
e socioeconomic factors; and

o tourism-related factors.

3 We did this to eliminate the distortions in reported o&o passengers that derive from
the fact that the origin/destination recorded in the data is not the actual surface

origin/ destination of the passenger but rather the airport at which the air portion of the
journey originated/terminated.
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Because there are many possible factors in each category that might be used to
predict air travel we used multiple regression models to relate domestic local
passengers (the dependent variable that we sought) with various combinations
of factors drawn from the three categories (the independent variables).

We subjected each proposed model to standard statistical tests to determine the
goodness of fit of the regression to the data and the significance of the
independent variables.*

Goodness of fit - the degree to which variations in the data can be explained by
the model - is measured by the 12 (r-squared) statistic. Possible values for 12
range from Oto 1 with a value of Oindicating no ability to explain variations and
a value of 1representing full explanatory capability.

The significance of any particular independent variable is measured by its
t-statistic; the calculated t-statistic might have a plus or minus sign but absolute
values greater than two indicate that the independent variable is significant.

The values for these statistical tests as generated by each of our selected models
accompany the models. Additional statistical validation is included in the
supplemental exhibits for each model. See The Models; below.

When we achieved models that adequately described the present - that is
models that both met the statistical tests and, when applied to the known
independent variables for the years covered by the model, proved themselves
reasonably able to "predict” the actual historic travel for each Bay Area - ASA
markets - we accepted the model for projecting travel into the future.

In the course of our analyses we considered a number of independent variables.
For a potential independent variable to be useable we needed an accurate source
of data for the historical period considered and either:

* amethod for forecasting future periods ourselves (e.g., yields); or

* acredible forecast of future periods made by another source, (e.g.,
population by Air Service Area).

In the sections below we describe the independent variables which we have
selected, the sources of historical data for each, and either the method by which
we made projections or the sources of projections made by others.

4 A detailed explanation of these statistical tests is beyond the scope of this paper but is
available in any statistics text.

5 The number of domestic local passengers in each city-pair market is captured by
the us Department of Transportation (DOT) in a database that samples 10% of all domestic
journeys and is reported by the DOT in various formats and publications as the domestic
Origin and Destination Survey. The totals are extrapolated from the sample. Our forecasts
are based on the most recent ten years for which full-year data is available, 1989 through
1998.
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The Independent Variables
Air Transportation Factors

Our experience in forecasting airline passenger travel over a long period of time
and in a wide variety of situations has taught us that two independent variables
relating directly to air travel in each market are most likely to be useful: the price
of the air transportation and the length of the joumey.¢

The specific forms of these independent variables as used in our model are:

*  Yield. The average price of passenger air travel, adjusted to 1987 dollars to
remove inflation, expressed in us cents(¢) per passenger mile.

The explicit premise on which the inclusion of this independent variable is based
is that air travel is at least somewhat price elastic, i.e., everything else being
equal, at a lower price more travel will be purchased while at a higher price less
will be purchased.

Source of data:

Yields are also captured by DOI'in the domestic Origin and Destination Survey.
Basis of projections:

Briefly, to project future yields we did the following. (See Chapter 4 for a further
discussion.)

«  constructed a distance-related yield curve based on actual yields in 1998
(Figure 4.3);

* adopted and extended to 2020 the FAA's projection that yields will continue
to decline in real terms but at a lesser rate than historically (-1.0% per annum
compared with-3.0%);

* constructed a distance-related yield curve based on projected yields in 2020
(Figure 4.3)(the curve that allows us to find the expected yield in any market
based on the distance);

* applied ourjudgment, discussed in Chapter 4, that the lower yields
historically enjoyed by Bay Area air markets will converge with the national
average yield curve by 2020, moving the yields in Bay Area markets from
present levels to convergence in equal annual percentage steps (Figure 4.4).

We summarize Bay Area domestic yields by geographic region in Figure A.3.
Note that for forecasting purposes we make the simplifying assumption that all

6 In attempting to forecast specific markets, one also takes account of the levels of
service provided and/or proposed. For very large scale forecasts - h e r e the Bay Area to
the entire nation - the gradual increase in services over time is incorporated into the
historic traffic and, therefore, assumed in projections of historic traffic forward.
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yields lie on the curve. We recognize that in reality yields in individual markets
will continue to vary from the curve.
Figure A.3.

Bay Area Yields Will Gradually Converge With National Averages
Domestic Yields to/from Bay Area by Region

California Western US Central US Eastem US Hawaii Alaska

1998 12.35¢ 9.42¢ 9.ﬁ¢ 7.34¢ 4.86¢ 7.04¢

2010 14.43¢ 10.83¢ 7.44¢ . 5.78¢ 4.84¢ 6.07¢

2020 16.39¢ 12.12¢ 6.42¢ 4.75¢ 4.83¢ 5.36¢
Annual Rate of Change

1998-2020 1.29% 1.15% -1.53% -1.96% -0.03% -1.23%

Figure A.3. Bay Area Domestic Yields by US Region, Actual 1998, Projected 2010 and 2020. SOURCE:
Exhibit 012.

* Distance. The length of each passenger journey expressed in miles.

The explicit premise on which the inclusion of this independent variable is based
is that, everything else being equal, pairs of cities closer together will generate
more air travel to/from each other than pairs of cities farther apart.

The distance data is unchanging over time and can be calculated by anyone with
the coordinates of the two airports. We relied on a standard industry tool, the
DOT's Distance Calculation program.

To simplify the analyses we used a single mileage to/from the Bay Area for each
ASA, namely the Great Circle mileage from SFO to the largest airport in each Air
Service Area, without regard to whether there is in fact nonstop air service
to/from the Bay Area at that airport.

Demographic Factors

We believe that passenger air travel is driven in part by demographic factors. We
tried a number of potential socioeconomic variables including various
classifications of population, income, and jobs. One problem with the
demographic data is that many of the categories overlap (greater population
tends to correlate with more jobs) so that the use of several in the same
regression can create problems with colinearity.

After a lot of trial and error we have found that the following two factors
produce good forecasts.

* People. The total population of each Air Service Area.

® Income. Per capita personal income for each Air Service Area, which
measures propensity to spend on air travel.7

7 Personal income is the sum of residence-adjusted earnings; rental income of persons;
personal dividend and interest income; and transfer payments; less contributions for
social insurance. Personal income is measured before the deduction of personal taxes.
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Source of data and projections:

All of the historical socioeconomic data, including the tourism-related data we
discuss below, is from the US Department of Commerce, Bureau of the Census.
We used historical data from 1981 through 1998 for each of the socioeconomic
independent variables. All of the projections are from the us Department of
Commerce, Bureau of Economic Analysis (BEA).

Tourism Factor

That tourism is a key cause of discretionary air travel is well known within the
industry and was confirmed for the Bay Area by the MTCs 1995 passenger
survey which indicates that vacations and conventions together account for more
than one third of air trips to and from the Bay Area. See Figure 5.2. Accordingly,
we believe that no listing of the independent variables affecting Bay Area
passenger air travel would be complete without a term for tourism.

There are a number of variables we might have used to account for tourism in
our models but we needed a term for which projections to 2020, by Air Service

Area, have been made. We found it in forecasts of tourist industry employment
made by the BEA

*  Tourism. Total employment in the industry group: hotels and other lodging
places.

Classification of Air Service Areas by Air Travel Characteristics

In developing our forecasts we found that no single model could describe all of
the markets. That different types of Air Service Areas produce different amounts
of passenger travel to/from the Bay Area is consistent with our own
understanding of the industry.

As a result, through a process of trial and error, we segmented the ASAs into five
categories, each with presumably distinct air travel characteristics. We briefly
speculate about some of these-below but the basis of the categorization is
primarily the quality of the statistical results. Separate analyses of each of the five
categories allows us to capture a more accurate description of differing demand
elasticity and market influences, thus producing a better forecast.

In statistical analyses of this sort there are usually data points, called outliers,
that in spite of having apparently similar characteristics with other members of
the class do not "fit" the model. The Los Angeles ASA, which looks very much
like one of the High Density Shuttle markets, is a good example; so also is
Philadelphia, clearly a large ASA that under-produces travel to/from the Bay
Area. For these exceptions we introduce dummy variables into the appropriate
model for the specific data point. Again, this is a standard statistical procedure
for which an explanation is available in any statistics text.

Historic and projected personal income are adjusted to 1987 dollars.
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The five groups of Air Service Areas are:

1. high density shuttle markets;

2. large air service areas;

3. small air service areas;

4. commuter markets; and,

5. Hawaii
We describe the five groups of ASAs below.
High-density shuttle Air Service Areas
Two criteria define the high-density shuttle markets. The first is that total Bay
Area passengers must exceed 500,000 per year, and the second is that it must be a
relatively shorthaul market in California or the nearby Western States. There are
eight markets that qualify. See Figure-A. 4. Collectively, these markets accounted
for 50% of all Bay Area domestic local passengers in 1998. By 2020 their market
share will have declined slightly to 49%.

Figure A.4.
The Eight ASAs That Are High Density Shuttle Markets for the Bay Area

Las Vegas, NV Reno, NV

Los Angeles, CA Salt Lake City, UT
Phoenix, AZ San Diego, CA
Porttand, OR Seattle, WA

Figure A.4. The Bay Area’s High Density Shuttle Markets. SOURCE: Exhibit 029.

We were not surprised that these markets behaved differently from other
markets. Indeed, we believe that the high density West Coast markets — because
they have been developed by short haul point-to-point airlines offering high-
frequency, low-fare service at multiple airports in the major metropolitan areas
for more than 40 years — are the first truly mature air transport markets in the
world; everything else being equal, we expect that these markets will no longer
out perform the economy of the West Coast.
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Large Air Service Areas

Large Air Service Areas are those not qualifying as high density shuttle markets
which have total ASA population equal to or exceeding three million. There are 25
large ASAs. See Figure A. 5. Collectively, these markets accounted for about 37%
of all Bay Area domestic local passengers in 1998 and will account for about the
same percentage in 2020.

Figure A.5.

The 25 ASAs That Are Large Markets for the Bay Area

Atlanta Dallas-Ft. Worth Milwaukee Philadelphia
Bimingham Denver Minneapolis-St. Paul Raleigh-Durham
Boston Detroit New Orleans St. Louis

Chicago Houston New York City Tampa

Cincinnati Indianapolis Orlando Upstate New York
Cleveland Miami-Fort Lauderdale Pittsburgh Washington-Baltimore
Columbus

Figure A.5. The Bay Area’s Large Markets. SOURCE: Exhibit 030.
Small Air Service Area Markets

Small air service areas are those that do not meet the criteria for high-density
shuttle markets, large air service areas, or what we later define as a commuter
Air Service Area. There are 37 of these. See Figure A.6. Collectively, these markets
accounted for 9% of all San Francisco domestic local travel in 1998 and we project
that that share will be 10% in 2020.
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Figure A.6.

The 37 ASAs That Are Small Markets for the Bay Area

Albuguerque Dayton Kansas City Omaha

Amarillo Des Moines Knoxvilie Richmond
Anchorage El Paso Little Rock San Antonio
Austin Ft. Myers Louisville Savannah
Boise Green Bay Memphis Spokane
Charleston Greensboro Montana Tucson
Charlotte Greenville-Spartanburg Nashville Tulsa
Columbia SC Jackson MS Norfolk West Texas
Corpus Christi Jacksonville Oklahoma City Wichita
Dakotas

Figure A.6. The Bay Area’s Small Markets. SOURCE: Exhibit S38.
Commuter Air Service Areas

Not surprisingly, the very short haul markets served primarily by commuter
carriers form a class of their own. These are the Bay Area ASA to/from the
Fresno, Sacramento, and Eugene ASAs as well as air travel internal to the Bay
Area ASA. See Figure A.7.

These air service areas are unique in that, on average, more than half of their
passenger enplanements are connecting at one of the Bay Area airports and
continuing to a third air service area. Collectively, these markets accounted for
roughly 2% of Bay Area domestic local passengers in 1998; that share will decline
to about 1% in 2020.
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Figure A.7.
The Four ASAs That Are Commuter Markets for the Bay Area

¢

=&
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Figure A.7. The Bay Area’s Commuter Markets. SOURCE: Exhibit S41.
Hawaii Air Service Areas

Finally, travel to/from Hawaii fit conveniently with none of the other groups of
ASAs and we have treated it as a separate group. In 1998, Hawaii accounted for
3% of Bay Area domestic local passengers; this will increase to 4% in 2020.

High, Low and Mid-range Forecasts

The use of ten year air passenger data which incorporates the severe downturn
experienced simultaneously by California and the global air transport industry in
the early 1990s produces very different projections than models that use only the
most recent five years.

We believe that neither measure represents a normal period of time but we also
believe that there is no such thing as a normal period of time. The use of still
longer data sets risks incorporating growth stimulated by the rapid expansion
and restructuring of the industry following deregulation, presumably a one-time
event. And, finally, any historic data set fails to take account of our view,
incorporated into our projection of yields (which deviates from the long term
trend), that the industry is gradually reaching a state of maturity from which it
will no longer grow more rapidly than the economy/population.

Thus, after considerable experimentation we have elected to use models based on
the five year data set to project a high forecast, those based on the ten year data
set to project a low forecast, and the mid point between them as a reasonable
estimate of the most probable outcome.

All
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The Models
We set out below the models together with the values generated by the statistical

tests for goodness of fit and significance and the forecasts for 2010 and 2020 each
model generates.

High Density Shuttle Markets

The total domestic local passengers may be described for the high and low
forecasts by the equations set out in Figure A.8:

FigureA.8.
The Models Describing the High Density Shuttle ASAs

High Low

High-density shuttle ASA's Coefficient  Coefficient
Nonstop Distance -406.232 -318.640
Yield 2,409 3,146
Population 124.540 86.349
Per Capita Income 6.397
Hotel Motel Employment 643 521
Los Angeles, CA -1,109,122 -568,117
Equation R2 0.99 0.98

Figure A.8. The High Density ASA Equations. SOURCE: Exhibits S34 and S35.

Note that we inserted a dummy variable for the Los Angeles ASA. Per capita
income proved to be a statistically insignificant variable for the high forecast
period, all other variables for each of the forecast periods proved to be

significant.

We list below the historical domestic local passengers, and the high forecast, low

forecast, and mid-range forecast totals (Figure A.9).

FigureA.9.

Forecasts for the High Density Shuttle ASAs

Year Actual High Low Mid-Range
1990 13,137,040
1995 19,483,520
1998 19,856,120
2010 30,147,538 26,904,966 28,526,252
2020 37,304,424 32,121,776 34,713,100

Figure A.9. The High, Low, and Mid-range Forecastsfor the High Density ASAs. SOURCE: Exhibits 029 and

A-04.

Large Markets

The total domestic local passengers may be described for the high and low

forecasts by the equations set out in Figure A.10.

A.12







2000 Regional Airport System Plan Update

Figure A.12.
The Models Describing the Small Market ASAs

High Low

Small ASA's Coefficient  Coefficient
Nonstop Distance -1.448 -2.201
Yield -616 -600
Population 2.248 2.228
Per Capita Income 0.470 0.589
Hotel Motel Employment 202 212
Anchorage, AK 9,016 8,092
Group 1 25,125 20,635
Group 2 17,958 14,460
Group 3 5,698 4,702
Equation R2 0.96 0.91

Figure A.12. The Small Market ASA Equations. SOURCE: Exhibits 541 and 542.

The small air service areas represent a greater mix of markets than are included
in the high-density shuttle ASAs or large ASAs. Approximately 100 separate .
iterations were attempted to derive the best equation for both the high and the
low forecasts. In the end, we recognized that the use of dummy variables to
describe groups of ASAs within the small air service areas would provide the best
results. We developed three groups of markets that met the following criteria.

Group 1: 1998 domestic local passengers greater than 300,000;
Group 2: 1998 domestic local passengers greater than 200,000;
Group 2: 1998 domestic local passengers greater than 90,000.

Finally, we added a separate dummy variable for Anchorage (actually, the entire
state of Alaska). We were not surprised that the Anchorage AsA did not fit the
model, given Alaska’s isolation and dependence on air transportation. Each of
the dummy variables proved to be statistically significant and improved the
significance of the independent variables.

The historical domestic local passengers, and the high, low, and midrange
forecast totals for the Small Air Service Areas are listed below (Figure A.13).

Figure A.13.
Forecasts for the Small Market ASAs
Year Actual High Low Mid-Range
1990 2,708,890
1995 3,296,730
1998 3,765,820
2010 4,558,410 4,604,801 4,581,605
2020 5,409,261 5,533,933 5,471,597

Figure A.13. The High, Low, and Mid-range Forecasts for the Small Market ASAs. SOURCE: Exhibits 539
and 032.

ROBERTS
ROACH &
Al4 ASSOCIATES

n - ‘“

HE BN N




Appendix A - Passenger Forecast Methodology

Commuter Markets

Figure A.14.
Ten Year Traffic History for the Commuter Markets

San Francisco-
Oakland-San Sacramento,

Year Fresno, CA Jose, CA CA Eugene, OR Total
1989 5,153 6,396 8,367 9,488 29,404
1990 6,396 10,317 18,232 8,497 43,442
1991 4,579 7,114 8,262 9,477 29,432
1992 4,639 6,702 6,697 10,144 28,182
1993 16,056 22,440 18,947 10,487 67,930
1994 2421 3,157 1,899 11,193 18,670
1995 6,404 75125 7,664 12,385 33,578
1996 7,049 6,015 4,955 13,664 31,683
1997 5,207 6,383 6,168 16,009 33,767
1998 4,130 4,719 4,767 15,936 29,552

Figure A.14. Historic Trnffic Between the Bny Aren nlld the Commuter ASAs. SOURCE: Exhibits 542.

The commuter air service areas are in a class by themselves because the majority
of passengers enplaned between the commuter ASAs and the Bay Area are
connecting to/ from points beyond the Bay Area airports, that is to say, they are
not Bay Area domestic local passengers. We choose trend analysis over use of a
multiple regression model for these markets, because

* the number of domestic local passengers in each is relatively small;
* the passenger totals in these ASAs fluctuate wildly (see Figure A.14);

e  the small number of data points, with only four markets consistently
reporting data over the last ten years.

Moreover, because only the Eugene Air Service Area has a reasonable trend (as
opposed to a random scattering of data points) we have used its five and ten year
growth rates (9.23% and 5.93%, respectively) to define the high and low growth
rates for all of the commuter markets. See Figure A.15.
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Figure A.15.
Historic and Projected Passengers for the
Bay Area — Eugene Commuter Market
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Figure A.15. Historic Growth, Projected to 2020 for the Bay Area — Eugene Market. SOURCE: Exhibits 033.

The historical domestic local passengers, and the high, low, and midrange )
forecast totals for the Commuter Air Service Areas are listed below (Figure A.16).

Figure A.16.
Forecasts for the Commuter Market ASAs

Year Actual High Low Mid-Range

1990 43,442

1995 33,578

1998 29,552

2010 85,287 59,001 72,144

2020 206,285 104,975 155,630

Growth Rate 9.23% 5.93%

Figure A.16. The High, Low, and Mid-range Forecasts for the Commuter Market ASAs. SOURCE: Exhibit
034.
Hawaii

Hawaii also stands apart from the rest of the Air Service Areas, a fact that we do
not find surprising given its dominance by tourist travel. Moreover, its erratic
pattern of travel over the last decade, with some years of substantial decline and
no net growth since 1990, reduce the credibility of any extrapolation.

Nonetheless, for want of a detailed understanding of the future appeal of this
apparently aging tourist destination and because the totals represent
considerably less than 5% of total Bay Area domestic local passengers we have
used trend analysis, as with the commuters ASAs, to project high and low traffic
levels and have used the mid-range of these as our forecast.
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Appendix A - Passenger Forecast Methodology

The 10-year historic passenger level is in Exhibit 543. Our forecast is set out
below in Figure A.17.

FigureA.17.
Forecasts for the Hawaii ASA

Year Actual High Low  Mid-Range
1990 128,105
1995 112,874
1998 130,937

2010 215,574 168,851 192,213
2020 326,618 208,708 267,663
Growth Rate 4.24% 2.14%

Figure A.17. The High, Low, and Mid-range Forewstsjor the Hawaii ASA. SOURCE: Exhibit 035.
Totals

In Figure A-18 we show the three forecasts for 2010 and for 2020 by ASA type and
the totals.

FigureA.18.
Summary of Forecasts by ASA Type

Actual/ Domestic Local 2010 Domestic Local 2020 Domestic Local

1990 1995 1998  Mid-Range High Low Mid-Range High Low
Shuttle T5.937,000 19483520 19,856,120 28526252 30,147,538 26,904,006  34713,100  37,304424  32120,776
Large 10780270 12210930 14514010 19962382 20417371 19507,394 25076599 26826321 25.126,878
Small 2708800 3206730 3765820 4581605 4558410 4,604,801 5471597 5400261 5533933
Commute 434420 335,780 295,520 721443 852,875 500010 1556301 2062849 1,049,753
Hawaii 1281050  1,128740 1,309,370 192124  2,155738 1688511 2676630  3266,183 2087077

Total 28341670 36455700 39,740,340 55713806 58,131931 53,295681  70,304.227 74,869,036  65.919.417

Figure A.18. Summary of Forecasts by Type of Market. SOURCES: Figures A.9, A.11, A.13, A.15, & A.17.

International Gateway Passengers

Our forecast of international air travel is based on segment passengers rather
than local passengers. Recall that local passengers between city A and city Bare
persons Whose air journey begins at A and ends at B or vice versa. We based our
domestic forecast on local traffic because we believe it to be the most accurate
gauge of traffic and because it is available; the US DOT publishes detailed statistics
for domestic local traffic. Comparable origin and destination data is not available
for international markets. Accordingly, we have based our international forecasts
on segment traffic between gateways.
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Figure A.19.
Segment Passengers Includes Everyone On Board the Airplane

London
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Segment traffic inicludes
.everyone on board a given
Eugene -..nonstop flight segment
b without regard-to their
: ~ origin/destination or where
they boarded the flight.
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Figure A.19. Hllustration of Segment Traffic Between St. Louis and New York Kennedy.

Segment or on-board passengers is a measure of the passengers on a specific
flight segment. A segment is one nonstop flight. United’s flight 871, SFO - JFK is a
single segment. See Figure A.1. TWA flight 66 consists of two segments: SFO - STL
and STL - JFK. See Figure A.19. The concept of segment passengers is indifferent to
the origin/destination or the routings of the passengers and is concerned only
with how many passengers are on board a given flight.

On the STL - JFK segment illustrated in Figure A.19 TWA's flight 66 might have on-
board passengers who are:

1. Local passengers traveling from SFO to:
e JFK and also

e points beyond New York (such as Boston, London, and Philadelphia) via
connections at JFK.

2. Local passengers traveling from points “behind” SFO who began their
journeys elsewhere (such as Eugene, Honolulu, or Monterey) and connected
at SFO for travel to:

e JFKor
e beyond JFK.

3. Local passengers traveling from STL to:
e JFK and also

¢ points beyond New York via connections at JFK.

4. Local passengers traveling from points “behind” STL who began their
journeys elsewhere (such as Kansas City, Des Moines, or Tulsa) and
connected at STL for travel to:

e JFKor

ROBERTS
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Appendix A- Passenger Forecast Methodology

e beyond JFK.

We explain our methodology for forecasting international gateway passengers in
detail in Chapter 4.

Connecting Passengers

Connecting passengers are those who change aircraft in the course of ajot n ey.
The concept is independent of passenger origins and destinations, being
concerned not with where the passengers are coming from/going to but rather
the routing by which they get there. Our theoretical SFO - JFK passenger traveling
on American Airlines via a connection at Dallas/Ft. Worth is an SFO - JFK local
passenger and a connecting passenger at DFW. See Figure A.1.

There are three types of connecting passengers that might be encountered in the
Bay area:

® passengers connecting between two domestic flights;

passengers connecting between a domestic flight and an international flight;
and

> ® passengers connecting between two international flights.

Because our forecast of domestic passengers is of domestic local passengers it
does not include passengers traveling on a domestic to/from a Bay Area airport
and making a connection there to another domestic flight for onward travel, the
first category listed above. We have forecast this separately as domestic
connecting traffic.

Similarly, our forecast of domestic local passengers does not capture passengers
traveling to/from a Bay Area airport on a domestic flight for a connection
to/from an international flight. We have forecast these passengers as so-called
"Domestic Portion of International Joumey"(DPIJ) passengers. On the other hand,
our forecast of international passengers is based on segment passengers, i.e., all
of the passengers on board the flight including both local and connecting
passengers. Thus our international forecast includes the international leg of trips
involving connections with domestic flights at a Bay Area airport. Together,

these two groups of international-domestic passengers form the second category
above.

Finally, the international to international passengers are counted in the on board
international passenger counts and included in our forecasts.

We have forecast domestic-domestic connecting passengers by applying the
average ratio of the past 5 years of domestic-domestic connecting passengers t©
domestic local passengers at the Bay Area airports (15.38%) to our forecasts of
domestic local passengers. Similarly, we have held steady the ratio of DPU
passengers as a percent of international gateway passengers by growing the DPI)
passengers at the same rate as we grow each market's international gateway
passengers.
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We set out our forecasts of these two types of connecting passengers in Figure
A.20 and depict them graphically in Figure A.21.

Figure A.20.
Forecasts for Connecting Passengers

Domestic-Domestic DPIlJ
Year Actual Forecast Actual Forecast
1995 6,581,590 3,138,200
1998 6,649,670 3,400,460
2010 8,565,998 6,245,020
2020 10,823,112 10,360,989

Figure A.20. Table Showing Historic and Forecast Domestic to Domestic and DPIJ Connecting Passengers.
SOURCE: Exhibit 036.

Figure A.21.
Historic and Forecast Connecting Passengers
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Figure A.21. Graphic Depiction of Historic and Forecast Domestic to Domestic and DPIJ] Connecting
Passengers. SOURCE: Exhibit 036.
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Appendix B

Methodology for Distributing the Airlines Services
and Passengers by Bay Area Airport

In Chapter 5 we explained that our approach to developing specific airport
forecasts rests on three theses.

First, that each airport has a natural catchment area which, given equivalent
airline service at each airport, will determine the passenger levels that each
airport will develop.

Second, that the share of a Bay Area air travel market captured by each airport is
strongly influenced by the quality/quantity/price of the air service it receives,
particularly as compared with the air service offered at its competition, viz., the
other two airports.

Third, that the specific services provided at each airport are to a substantial
extent functions of individual carrier route strategies.

We there set out our methodology for exploring each of these themes and
incorporating the results into an airport-by-airport, airline-by-airline scenario
describing a possible distribution of services, and therefore of traffic, among the
three airports, assuming our forecast of total Bay Area traffic.

Once these issues are addressed and, in particular, the strategies of the
individual carriers are incorporated in specific airport pair segments that they
might serve under the scenario, the calculation of flight numbers and
passengers becomes a mechanical task, complex to be sure, but straightforward.
Our purpose in this appendix is to lay out the steps.

Domestic Disaggregation Methodology

We set out below, step by step, our methodology for distributing the flights and
traffic among the Bay Area airports.

1 Calculate Bay Area Enplaned/Deplaned Passengers by ASA

8.1
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1.1

1.2.

Allocation of Itinerant Connecting Passengers on Commuter and
Hawaii Routes (i.e. ATL-SFO-MOD). Exhibit 525

1.1.1. Calculate the 1998 Seats by Air Service Area in the Commuter and
Hawaii Markets.

1.1.2. Calculate the forecast growth rates of Domestic Local Passengers
by Air Service Area from 1998 to 2010 and 2020.

1.1.3. Apply Growth rates in each Air Service Area to the 1998 Seats to
determine the seats in 2010 and 2020.

1.1.4. Using a boarding load factor of 70% (2010) and 73% (2020) for the
Commuter Markets and 1998 boarding load factor for Hawaii,
calculate the Total Onboard Passengers by Air Service Area.

1.1.5. Deduct the Forecasts Domestic Local Passengers from the Onboard
Passengers for each Air Service Area to determine the Itinerant

Connecting Passengers to Commuter and Hawaii Air Service Areas
(SLC-SFO-FAT).

Calculate Onboard Passengers in New Nonstop Service Air Service
Areas (i.e. OAK-RDU)

1.2.1. Professional Judgment to determine new service points. Exhibit
526

1.2.2. Establish the Percent of Nonstop passengers from historical and
forecast.

1.2.3. Multiply Percent of Nonstop by the Domestic Local Passengers to
determine the number of Nonstop Domestic Local Passengers.
Exhibit527

1.2.4. Establish the Number of Passengers per Departure from historical
data.

1.2.5. Divide the Number of Total Nonstop Passengers by the Nonstop
Passengers per Departures.

1.2.6. Professional Judgment to estimate the Average Seats per Departure

1.2.7. Multiply the Average Seats per Departure by the Number of
Annual Departures and the Load Factor (70%/73%) to determine
Onboard Passengers.

1.2.8. Subtract the Nonstop Domestic Local Passengers from the Onboard
Passengers to determine the number of Connecting Local
Passengers (i.e. OAK-RDU-BWI) onboard new service segments
(note: these include the Itinerant, Local and DPI] Connections).
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1.3. Calculate Nonstop Passengers in existing Markets (i.e. SFO-ATL)
Exhibit 528

1.3.1. Calculate the number of Coupons per Domestic Local Passenger in
each Air Service Area (excluding Commuter and Hawaii ASAs),

1.3.2. Calculate Percent Nonstop from Coupons per Domestic Local
Passenger.

1.3.3. Multiply Forecast Percent Nonstop (include analysis) and the sum
of Domestic Local Passengers and DPIJ Passengers to determine
Total Nonstop Passengers.

14. Calculate Historical Total Connecting Passengers to/from other ASAs
(All ASAs excluding Hawaii, Commuter and New Markets). Exhibit 529

1.4.1. Calculate the Total Number of Onboard Passengers (T-100).

1.4.2. Subtract the Total Nonstop Passengers from the Onboard
Passengers to deteri n e the Total Connecting Passengers to/from
another Air Service Area.

1.4.3. Sum Total Connecting Passengers and develop aratio to the Total
of other ASAs (excluding Hawaii, Commuter and N e w Markets).

1.5. Calculate the Number of Passengers to Allocate to other ASAs
(excluding Hawaii, Com uter and New Markets). Exhibit 530

1.5.1. Calculate Forecast Nonstop Passengers by multiplying Domestic
Local Passengers by Percent Nonstop from historical and forecast.
This percentis the greater of the historical for the ASA or the trend
line.

1.5.2. Subtract the Nonstop Passengers in the existing Markets from the
Total Passengers in the existing Markets to determine the Local
Connecting Passengers in existing Markets.

1.5.3. Add the Local Connecting Passengers i n existing Markets to the
Domestic Connections and International Connections (from the
Regional Forecast).

1.5.4. Subtract from the Local Connecting Passengers the Itinerant
Connecting Passengers to Hawaii and Commuter Markets (1.15)
and the Local Connecting Passenger in New Markets (1.2.8) to
determine the Total Connecting Passengers to allocate to/from
other ASAs (excluding Hawaii, Commuter and N ew Markets}.

1.6. Calculate Total Onboard Passengers to/from each ASA (excluding
Hawaii, Commuter and New Markets). Exhibit 531

1.6.1. Using the ratio of Historical Connecting Passengers (1.4.3),
multiply each ASAs percentage of Total Connecting Passengers
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and the Total Connecting passenger to allocate to/from other ASAs
(1.5.3).

1.6.2. Add the Total Connecting Passengers in each AS A to the Nonstop
Local Passengers (1.3.3) to determine the Total Onboard
Passengers.

1.7. Calculate Seats in each Market

1.7.1. Divide the Onboard Passengers by the Industry Load Factor for
each forecast year.

1.7.1.1. 2010 is 70%
1.7.1.2. 2020 is 73%.

2. Assign Total Onboard Passengers and Seats to specific Airport Pair
Operations.

2.1. Consider the following:
2.1.1. Forecast Seats and Passengers
2.1.2. Forecast service to New Air Service Areas
2.1.3. 1998 O AG electronic edition
2.1.4. Carrier Strategies
2.1.5. Conversation with airlines
2.1.6. Carrier Fleets (existing and announced orders/options)
2.1.7. Flight Stage lengths
2.1.8. Ground Access

2.1.9. Professional judgment

International Disaggregation Methodology

Since our forecast of international traffic is based on on-board or segment traffic
between gateways, we do not need to bother with the problems of routing traffic
via various intermediate points nor provision for connecting traffic. Thus the
method was a straightforward trial and error process of fitting various scenarios
based on carrier strategies to the forecast traffic, within the constraints of the

projected load factors and assumed aircraft sizes. See Chapter 5 for market-by-
market details.
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Appendix C

Forecast Methodology for County Air Passenger
Projections

Sources of Data

The key data source for determining the ground origin of air passengers using
Bay Area airports is the 1995 MT C Air Passenger Survei], Ground origin data was
collected by interviewing air passengers at each of the three Bay Area airports in
August and October, 1995. Specific information collected included the county of
origin, city of origin, and local address (street, intersection, major landmark, or
ZIP code).

We then applied various "weighting" factors to adjust this 1995 data to our 1998
base year. The weighting factors reflect the passenger levels at each airport in
1998 and the proportion of passengers at each airport flying to California,
domestic, and international destinations (see Figure 2.16).

The results of this weighting are shown in Figure C.1.

Overall Forecasting Approach

Our forecasting approach is based on the following key considerations:

* Passenger ground origin patterns vary depending on the air travel
market - California, domestic and international (see Figure C.2).

*  Each Bay Area county exhibits a different proportion of passengers
flying for personal, business, and vacation purposes (see Figure C.3).

* Air passengers from outside the nine county Bay Area must also be
considered in the county distribution of air passengers.

In Chapter 4 we describe the forecast of total air passengers by California,
domestic and international air travel markets. Our county air passenger
forecasts, therefore, are actually forecasts of the share of travel each county
would produce in the future.

We present the distribution of passengers by airportin Chapter 5 and describe
our methodology in making the distribution in Appendix B.

c.1
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Step by Step Methodology

Nine County Bay Area Air Travelers

We believe that changes in the future share of air passengers generated in each of
the nine Bay Area counties will be related to the factors that affect personal travel
(visit friends and relatives, family emergencies, school travel, etc.), business
travel (business and conference and convention), and vacation travel. We use
changes in population and employment as surrogates for personal and business
travel, respectively. For vacation travel, we assume that the overall percentage of
air travel for vacation purposes (29%) will remain constant. We also assume that
the current county shares of air passengers traveling for vacation purposes (both
tourists and residents of Bay Area leaving their county for a vacation) will not
change significantly in the future (see Figure C.4).

We then calculate a "growth factor" that is applied to each county for the
remaining 71% of the air passengers traveling for business and personal reasons.
For personal travel, we calculate the growth rate for population in each county
(1998-2010) and perform a similar calculation for employment. We then develop
a "weighted" growth factor based on the proportion of personal and business air
travel in each county (see Figure C.4). This growth factor is applied to the 1998
number of air passengers in each county.

Out of Region Air Travelers

Out of region air travelers come from a number of counties, but are dominated
by air passengers from Santa Cruz and Monterey counties who use the San Jose
International Airport. Our growth factors for out of region air travelers are based
on Department of Finance population projections (Figure C.5). Individual county
growth factors are weighted and then combined to come up with one aggregate
factor for out of region passengers as a group. We then adjust this aggregate
factor to reflect likely airline service developments at airports outside the Bay
Area. In other words, the gradual introduction of new airline service at these
airports would reduce the need for these air passengers to use the Bay Area
airports.

Combining Bay Area and Out of Region Air Travelers

After we have applied the growth factors to Bay Area and out of region air
passengers, we next adjust these numbers to match the California, domestic, and
international "control" totals for these air travel markets from Chapter 4 (i.e., the
forecasted number of passengers in 2010 and 2020). Adding the three air markets
together produces our total Bay Area air passenger forecast by county as shown
in Figure C.6.
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Appendix C- Forecast Methodology for County Air Passenger Projections

Figure C.1.

1998 Bay Area Local Air Passengers by County (Annual Passengers)

Passenger Origin California Domestic International Total
Alameda 2,303,730 3,769,476 538,028 6,611,234

Contra Costa 1,194,610 2,009,492 418,939 3,623,040

Marin 422,398 870,377 162,726 1,455 502

Napa 177,901 417,986 62,569 658,456
San Francisco 3,015,440 7,418,283 2,271,947 12,705,670

San Mateo 1,3514527. 4,058,669 909,510 6,319,706

Santa Clara 2,959,637 6,837,438 967,255 10,764,330

Solano 176,985 425,292 595,133 1,197,411

Sonoma 433,062 860,629 128,486 1,422,177

Bay Area Subtotal 12,035,290 26,667,642 6,054,593 44,757,525
Out of Region 711,761 1,688,914 362,787 2,763,462

TOTAL 12,747,051 28,356,556 6,417,380 47,520,987

Source: 1995 MTC Air Passenger Survey adjusted using 1998 Airport Activity Reports

Figure C2.

Percentage of Bay Area Air Passengers by County by Air Market
Passenger Origin California Domestic International Total
Alameda 18.10% 13.30% 8.40% 13.90%
Contra Costa 9.40% 7.10% 6.50% 7.60%
Marin 3.30% 3.10% 2.50% 3.10%

Napa 1.40% 1.50% 1.00% 1.40%
San Francisco 23.70% 26.20% 35.40% 26.70%
San Mateo 10.60% 14.30% 14.20% 13.30%
Santa Clara 23.20% 24.10% 15.10% 22.70%
Solano 1.40% 1.50% 9.30% 2.50%
Sonoma 3.40% 3.00% 2.00% 3.00%
Out Of Area 5.60% 6.00% 5.70% 5.80%
Total 100.00% 100.00% 100.00% 100.00%
Source: MTG 1995 Air Passenger Survey adjusted to 1998 activity levels.
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" Figure C.3.
Bay Area Air Passenger Trip Purpose by County
County Business Personal Vacation Total
Alameda 37.50% 37.00% 25.50% 100.00%
Contra Costa 37.90% 37.40% 24.70% 100.00%
Marin 28.70% 40.00% 31.30% 100.00%
Napa 23.70% 30.70% 45.60% 100.00%
San Francisco 39.30% 21.50% 39.20% 100.00%
San Mateo 36.10% 30.20% 33.70% 100.00%
Santa Clara 50.10% 29.20% 20.70% 100.00%
Solano 30.40% 40.20% 29.40% 100.00%
Sonoma 29.60% 43.80% 26.60% 100.00%
Source: MTC 1995 Air Passenger Survey
Figure C4.
Bay Area County Air Passenger Growth Factors

2010 Growth 2020 Growth Vacation Vacation Vacation
County Factor Factor California Domestic International
Alameda 1.106 1.223 16.70% 10.80% 9.70%
Contra Costa 1.154 1.317 7.30% 5.30% 6.90%
Marin 1.072 1.149 3.70% 2.90% 2.50%
Napa 1.16 1.348 2.30% 2.10% 1.10%
San Francisco 1.063 111 30.80% 34.50% 39.10%
San Mateo 1.069 1.148 10.10% 18.20% 20.40%
Santa Clara 1.103 1.19 25.10% 22.50% 16.20%
Solano 1.244 1475 1.10% 1.40% 1.70%
Sonoma 1.158 1.34 2.90% 2.30% 2.40%
TOTAL 100.00% 100.00% 100.00%
Note: Factors are weighted by population and job growth depending on the mix of personal and business
fravel.
C4

¥a

ROBERTS
ROACH &
ASSOCIATES



ROBERTS
ROACH&,
ASSOCIATES

Appendix C -

Forecast Methodology for County Air Passenger Projections

Figure .5,
Out of Region Growth Factors by County
2010 2020

Pop Growth Adjusted for Pop Growth Adjusted for
County Factor = County Weight Factor = County Weight
Mendicino 1.294 0.046 1.514 0.054
Lake 1.452 0.003 1.788 0.003
Colusa 1.401 0 1.756 0
Yolo 1.403 0.022 1.699 0.026
Sacramento 1.315 0.096 1.54 0.112
Placer 1.481 0.007 1.759 0.008
San Joaquin 1.407 0.131 1.738 0.162
Stanislaus 15 0.158 1.895 0.199
Merced 1.488 0.023 1.922 0.03
San Benito 1.535 0.045 1.924 0.056
Monterey 1.241 0.376 1.476 0.447
Santa Cruz 1.204 0.39 1.339 0.433
TOTAL 1.295 1:531

Source: Department of Finance

Adjusted Out of Region Growth Factors by Air Market

Unadjusted Reduce by this Revised
Growth Factor Adjustment Growth Factor
Market 2010 2020 2010 2020 2020 Comments
= : Additional service to So. Cal.
California 1.295 1.531 85% 75% 1.399  assumed at out of region
airports
L Slight in increase n
DOmeSt'C 1 295 1531 95% 90% 1 478 domestic ﬂights assumed at
out or region airports
International  1.295 1.531 100% 100% 1.295 1.531

CS




2000 Regional Airport System Plan Update

Figure C.6.

Air Passenger Forecasts by County and Air Market (Annual Passengers)

2010 Forecasts

County California Domestic International Total
Alameda 2,866,002 4,844,202 1,006,116 8,716,319
Contra Costa 1,471,057 2,624,788 788,165 4,884,011
Marin 542,509 1,133,220 284,887 1,960,616
Napa 274,490 657,725 120,228 1,052,443
San Francisco 4,042,355 10,657,895 4,077,021 18,777,271
San Mateo 1,651,659 5,774,660 1,791,437 9,217,757
Santa Clara 3,833,990 9,074,245 1,766,576 14,674,810
Solano 230,100 612,912 923,446 1,766,458
Sonoma 547,906 1,128,371 249,473 1,925,749
Bay Area Subtotal 15,460,069 36,508,018 11,007,349 62,975,435
Out of Region 1,041,233 2,704,486 775,707 4,521,427
TOTAL 16,501,302 39,212,504 11,783,056 67,496,862
Connecting Passengers 14,811,017
TOTAL AIR PASSENGERS 82,307,879
2020 Forecasts

County California Domestic International Total
Alameda 3,467,538 6,326,444 1,679,689 11,473,671
Contra Costa 1,825,598 3,515,983 1,346,900 6,688,481
Marin 641,853 1,445,586 465,276 2,552,715
Napa 342,067 885,807 208,033 1,435,908
San Francisco 4,704,231 13,377,059 6,542,141 24,623,432
San Mateo 1,955,898 7,380,929 2,932,687 12,269,514
Santa Clara 4,556,136 11,630,654 2,898,938 19,085,727
Solano 294,707 845,028 1,653,433 2,793,168
Sonoma 686,652 1,528,184 430,129 2,644,965
Bay Area Subtotal 18,474,681 46,935,675 18,157,227 83,567,582
Out of Region 1,279,094 3,704,777 1,391,809 6,375,681
TOTAL 19,753,775 50,640,452 19,549,036 89,943,263
Connecting Passengers 21,184,101
TOTAL AIR PASSENGERS 111,127,364
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Year
1989
1990
1991

1992
1993
1994
1995
1996
1997
1998

Year

1989
1990
1991

1992
1993
1994
1995
1996
1997
1998
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San Francisco Bay Area Passenger and Market Share

California

8,965,500

9,971,950
11,021,670

9,718,620
10,455,370
10,956,710
12,141,220
12,399,920
12,283,440
12,188,460

California

34.6%
35.2%
37.5%
33.3%
33.5%
32.7%
33.3%
31.9%
31.0%
30.7%

Western US
3,602,710
3,964,050
4,250,570
4,272,550
5,924,620
7,148,060
8,312,880
9,116,290
8,964,150
8,660,770

Western US

13.9%
14.0%
14.4%
14.6%
19.0%
21.4%
22.8%
23.4%
22.6%
21.8%

By Region
Calendar Years 1989 throught 1998

Domestic Local Passengers

Central US
4,692,520
5,133,130
5,076,910
5,570,880
5,459,960
5,789,290
6,028,290
6,805,980
7,006,720
7,135,310

Percent of Annual Total

Central US

18.1%
18.1%
17.3%
19.1%
17.5%
17.3%
16.5%
17.5%
17.7%
18.0%

Eastern US
7,454,810
7,888,680
7,768,000
8,245,950
8,040,980
8,341,490
8,734,780
9,231,480
9,951,510

10,319,070

Eastern US

28.8%
27.8%
26.4%
28.3%
25.7%
24.9%
24.0%
23.7%
25.1%
26.0%

Hawaii

1,082,010
1,281,050
1,193.490
1,263,150
1,242,390
1,108,880
1,128,740
1,213,300
1,303,670
1,309,370

Hawaii
4.2%
4.5%
4.1%
4.3%
4.0%
3.3%
3.1%
3.1%
3.3%
3.3%

Alaska

78,810
102,810
110,320
102,620
111,490
118,660
109,790
123,590
127,390
127,860

Alaska

0.3%
0.4%
0.4%
0.4%
0.4%
0.4%
0.3%
0.3%
0.3%
0.3%

Exhibit 001
Page 1of 1

Grand Total

25,876,360
28,341,670
29,420,960
29,173,770
31,234,810
33,463,090
36,455,700
38,890,560
39,636,880
39,740,840

Grand Total

100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
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San Francisco Bay Area Passengers By Air Service Area
Calendar Years 1989 through 1998
Domestic Local Passengers
Region Air Service Area 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
California  Los Angeles, CA 6,861,550 7,684,810 8,794,530 7,582,530 7,944,830 8,683,830 9,565,810 9,795350 9,704,280 9,571,470
San Diego, CA 1,904,790 1,937,690 2,023,590 1,955710 1,936,110 2,198,110 2,363,480 2,424,380 2,401,580 2,480,830
Sacramento, CA 83,670 182,320 82,620 66,970 189,470 18,990 76,640 49,550 61,680 47,670
San Francisco-Oakland-San Jose, C 63,960 103,170 71,140 67,020 224,400 31,570 71,250 60,150 63,830 47,190
Fresno, CA 51,530 63,060 45,790 46,390 160,560 24,210 64,040 70,490 52,070 41,300
California Total 8,965,500 9,971,950 11,021,670 9,718,620 10,455,370 10,956,710 12,141,220 12,399,920 12,283,440 12,188,460
Western US  Seattle, WA 880,100 943,830 934,110 970,570 1,395,870 1,702,790 2,096,320 2,252,640 2,190,290 2,075,540
Phoenix, AZ 894,140 921870 1,113460 987,600 1,096,010 1,239,130 1,287,540 1,391,020 1,393,260 1,358,900
Las Vegas, NV 496,690 629,240 638,020 703,680 975,840 1,382,100 1,543,180 1,766,770 1,768,100 1,706,530
Portland, OR 477,400 530,050 512,880 521,010 874,860 1,077,650 1,334,160 1,502,900 1,406,490 1,348,740
Reno, NV 167,020 212,950 375820 414670 587,680 476,610 580,310 623,940 615610 608,160
Spokane, WA 112570 126,850 132,220 134,230 146,190 220,720 261,810 267,540 258430 260,630
Tucson, AZ 138,740 153,100 124,560 115660 110,810 175980 213,370 240,800 248,050 238,800
Boise, ID 84,060 84,590 82,390 96,840 88,060 120,110 159,620 174,370 184,600 198,160
Eugene, OR 94,880 84,970 94770 101440 104,870 111,930 123,850 136,640 160,090 159,360
Western US Total 3,602,710 3,964,050 4,250,570 4,272,550 5,824,620 7,148,060 8,312,880 9,116,290 8,964,150 8,660,770
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Exhibit 002
. Page 3 0of 3
San Francisco Bay Area Passengers By Air Service Area
Calendar Years 1989 through 1998
Domestic Local Passengers

Region Air Service Area 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

Eastern US  New York City 2,073,800 2,100,860 2,117,090 2,164,390 2,067,230 2,168,900 2,324,290 2,402,280 2,556,510 2,683,750

Washington-Baltimore 935,600 955,610 991,880 1,071,610 1,066,010 1,063,960 1,089,660 1,126,320 1,252,320 1,326,860

Boston, MA 812,670 826,080 860,670 918,920 914,290 945,800 1,005,670 1,074,480 1,144,710 1,208,630

Atlanta, GA 322,740 380,720 360,340 430,330 431,310 452,270 479,670 560,070 596,600 596,560

Detroit, Ml 409,780 407,360 389,740 415,800 397,930 430,540 425,280 452,540 500,900 500,170

Miami-Fort Lauderdale, FL 397,740 458,820 426,260 419,290 420,550 390,640 418,890 428,790 481,200 467,640

Philadelphia, PA 397,880 382,310 383,410 395,650 396,170 410,330 436,790 461,480 498,470 479,180

Orlando, FL 222,520 289,250 287,510 309,500 284,420 285,580 301,860 307,900 341,150 374,650

Upstate New York 201,410 202,310 193,760 199,020 180,720 186,480 194,170 191,250 188,790 197,280

Cleveland, OH 172,960 171,950 155,250 166,660 155,570 190,460 182,980 193,920 206,870 224,490

Indianapolis, IN 143,680 146,030 142,720 157,420 147,140 155,440 186,840 225,140 237,010 237,940

Pttsburgh, PA 179,580 163,330 152,480 165,810 166,550 164,410 165,530 161,500 166,790 167,740

Tampa, FL 128,990 163,250 140,600 157,170 148,040 159,210 157,550 170,360 184,350 205,340

Raleigh-Durham, NC 97,140 121,920 112,320 125,010 130,830 134,930 143,360 158,570 187,340 187,480

Cincinnati,OH 107,070 125,050 119,540 123,370 119,340 126,970 120,200 143,300 174,310 150,450

Columbus, OH 80,280 89,030 90,480 121,990 117,270 127,700 138,340 161,060 157,280 172,690

Birmingham, AL 103,940 119,260 114,030 112,480 109,930 105,030 112,630 119,740 123,350 123,850

Nashville, TN 62,060 75,750 87,620 102,510 83,650 94,440 99,460 134,750 149,260 157,320

Charlotte, NC 60,060 68,510 67,280 70,470 82,030 87,960 89,670 99,670 109,000 137,900

Jacksonville, FL 59,720 75,910 66,390 73,880 67,700 68,780 73,760 74,530 84,700 81,710

Memphis, TN 65,190 68,290 56,270 59,140 56,100 59,580 67,110 67,340 75,860 74,570

Norfolk, VA 55,920 67,990 57,710 57,690 60,150 61,190 62,680 60,360 65,050 63,150

Little Rock, AR 39,680 48,550 46,190 53,470 56,210 66,470 66,140 66,160 64,440 70,100

Greensboro, NC 41,700 52,790 47,270 50,860 51,120 57,070 62,340 60,780 59,820 56,580

Louisville, KY 39,050 44,240 42,800 42,520 46,980 53,900 60,420 57,800 60,970 67,770

Dayton, OH 54,190 54,720 46,790 59,320 59,890 64,140 46,040 35,740 34,080 39,170

Richmond, VA 35,730 42,470 38,820 43,100 44,820 46,150 47,950 55,770 58,300 62,620

Knoxville, TN 32,900 35,290 34,110 38,090 36,920 37,760 36,850 37,280 35,860 35,150

Ft. Myers, FL 24,500 32,810 31,660 31,840 30,870 34,540 32,790 33,870 36,330 34,370

Greenville-Spartanburg, SC 24,890 29,110 26,790 27,390 29,440 29,740 29,210 30,260 30,820 32,090

Charleston, SC 18,880 23,640 21,090 21,460 21,590 23,890 24,230 + 23,630 24,980 26,190

Jackson, MS 19,580 24,660 20,950 22,980 23,100 20,140 18,800 20,210 26,670 32,430

Savannah, GA 15,710 18,840 18,890 16,640 17,790 19,580 17,310 18,480 20,020 25,820

Columbia, SC 17,270 21,970 19,290 20,170 19,320 17,510 16,310 16,150 17,400 17,430

Eastern US Total 7,454,810 7,888,680 7,768,000 8,245,950 8,040,980 8,341,490 8,734,780 9,231,480 9,951,510 10,319,070

Hawaii 1,082,010 1,281,050 1,193,490 1,263,150 1,242,330 1,108,880 1,128,740 1,213,300 1,303,670 1,309,370

Alaska 78,810 102,810 110,320 102,620 111,490 118,660 109,790 123,590 127,390 127,860

Grand Total 25,876,360 28,341,670 29,420,960 29,173,770 31,234,810 33,463,090 36,455,700 38,890,560 39,636,880 39,740,840
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Page 2 of 2
San Francisco Bay Area International Gateway Passengers and Market Share
By Region
Selected Calendar Years from 1970 through 1998
Share of International Gateway Passengers
Central South Africal
Year Canada Mexico Caribbean America America Europe Middle East East Asia South Pacific Unknown  Grand Total
1970 43.9% 0.1% 0.6% 0.1% 0.4% 11.8% 0.0% 42.9% 0.1% 0.0% 100.0%
1975 0.0% 1.3% 0.6% 0.0% 0.8% 11.2% 0.0% 85.8% 0.3% 0.0% 100.0%
1980 0.0% 18.4% 0.0% 0.0% 0.0% 28.0% 0.0% 48.2% 5.3% 0.0% 100.0%
1985 22.7% 14.0% 0.1% 0.5% 0.0% 26.2% 0.0% 36.0% 0.5% 0.0% 100.0%
1986 21.3% 13.0% 0.2% 0.6% 0.1% 25.4% 0.0% 36.8% 2.7% 0.0% 100.0%
1987 15.5% 13.5% 0.2% 0.4% 0.1% 29.4% 0.0% 37.2% 3.8% 0.0% 100.0%
1988 16.1% 14.0% . 0.1% 0.3% 0.0% 28.9% 0.0% 36.6% 3.8% 0.1% 100.0%
1989 16.2% 15.8% 0.2% 0.3% 0.0% 26.0% 0.0% 39.8% 1.6% 0.0% 100.0%
1990 14.6% 16.6% 0.0% 0.2% 0.0% 25.8% 0.0% 41.3% 1.4% 0.1% 100.0%
1991 14.2% 16.3% 0.2% 0.4% 0.1% 26.7% 0.0% 41.4% 0.8% 0.1% 100.0%
1992 13.1% 13.9% 0.2% 0.7% 0.1% 31.1% 0.0% 39.7% 1.2% 0.1% 100.0%
1993 11.8% 11.8% 0.1% 0.9% 0.0% 34.9% 0.0% 39.6% 0.5% 0.3% 100.0%
1994 10.5% 12.9% 0.0% 1.0% 0.0% 35.1% 0.0% 38.8% 1.0% 0.6% 100.0%
1995 10.7% 11.2% 0.0% 1.1% 0.0% 35.6% 0.0% 38.8% 21% 0.6% 100.0%
1996 12.0% 10.4% 0.0% 0.9% 0.0% 35.6% 0.0% 37.9% 2.9% 0.2% 100.0%
1997 12.5% 11.2% 0.0% 0.8% 0.0% 35.9% 0.0% 36.4% 3.0% 0.2% 100.0%
1998 13.2% 12.1% 0.0% 0.9% 0.0% 36.1% 0.0% 34.4% 3.0% 0.2% 100.0%
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Page 1 of 1
Summary of Connecting Passengers by Airport
Domestic Passengers Only
Calendar Years 1990 through 1998

Percent of

Outbound Total Outbound Outbound Total Domestic

Domestic Outbound DPIJ Outbound Passenger Connecting Connecting Passengers

Airport Year Passengers Passengers 1/ Passengers Coupons Passengers 2/ Passengers 3/ Connecting 4/
OAK 1990 2.597,690 21,310 2,619,000 2,659,460 40,460 80.920 1.6%
1991 2.862.460 18,120 2,880,580 2.967,325 86.745 173.490 3.0%

1992 2,913,400 17,100 2,930,500 3,020,402 89,902 179,804 3.1%

1993 3,434.830 19,060 3,453,890 3,502,268 48,378 96,756 1.4%

1994 3,804,580 15,030 3,819.610 4,001,486 181,876 363,752 4.8%

1995 4,399,020 19,650 4.418,670 4,749,058 330,388 660,776 7.5%

1996 4,384,550 23,630 4,408,180 4,673,072 264,892 529,784 6.0%

1997 4,130.300 26,190 4,156,490 4,366.425 209,935 419,870 5.1%

1998 4,153,890 29.410 4,183,300 4,400,494 217,194 434,388 5.2%

SFO 1990 9,011,420 1,238,860 10,250,280 12,672,542 2,422,262 4,844,524 26.9%
1991 9,397,040 1,240,320 10.637,360 13,223,933 2,586,573 5,173,146 27.5%

1992 9,206,820 1,401,730 10,608,550 13,235,252 2,626,702 5,253,404 28.5%

1993 9,326,610 1,436,780 10,763,390 12,956,776 2,193,386 4,386,772 23.5%

1994 9,240,300 1,440,100 10.680.400 13,550,204 2,869,804 5,739,608 31.1%

1995 9,840,670 1.465,590 11,306,260 14,113,564 2,807,304 5,614,608 28.5%

1996 10,547,740 1,617,290 12,165,030 15,162,963 2,997,933 5,995,866 28.4%

1997 11,062,830 1,699,910 12,762,740 15,708,145 2,945,405 5,890,810 26.6%

1998 10,993,990 1,537,660 12,531,650 15,544,806 3,013,156 6,026,312 27.4%

SJC 1990 2,562,610 83,370 2,645,980 3,258,386 612,406 1,2.24,812 23.9%
1991 2,469,130 88,750 2,557,880 3,288,666 730,786 1,461,572 29.6%

1992 2,499,000 109,960 2,608,960 3,240,345 631,385 1,262,770 25.3%

1993 2,874,940 106,870 2,981,810 3,220,159 238,349 476,698 8.3%

1994 3,715,980 84,000 3,799,980 3,982,684 182,704 365,408 4.9%

1995 4,013,990 83,860 4,097,850 4,250,953 153,103 306,206 3.8%

1996 4,535,570 96,140 4,631,710 4,782,994 151,284 302,568 3.3%

1997 4,648,820 122,570 4,771,390 4,835,607 64,217 128,434 1.4%

1998 4,728,520 133,160 4,861,680 4,956,165 94,485 188,970 2.0%

Total Bay 1990 14,171.720 1,343,540 15,515,260 18,590,388 3,075,128 6,150,256 21.7%
1991 14,728,630 1,347,190 16,075,820 19,479,924 3,404,104 6,808,208 23.1%

1992 14,619,220 1.528,790 16,148,010 19,495,999 3,347,989 6,695,978 22.9%

1993 15,636,380 1,562,710 17,199,090 19,679,203 2,480,113 4,960.226 15.9%

1994 16,760,860 1,539,130 18,299,990 21,534,374 3,234,384 6,468,768 19.3%

1995 18,253,680 1,569,100 19,822,780 23113,575 3,290,795 6,581,590 18.0%

1996 19,467,860 1,737,060 21,204,920 24,619,029 3,414,109 6,828,218 17.5%

1997 19,841,950 1,848,670 21,690,620 24,910,177 3,219,557 6,439,114 16.2%

1998 19,876,400 1,700,230 21,576,630 24,901,465 3,324,835 6,649,670 16.7%

1/ Domestic Portion of International Journey.

2/ Outbound Passenger Coupons minus the sum of Outbound Domestic Passengers and Outbound DPIJ Passengers.
3/ Outbound Connecting Passengers multiplied by 2.

41 Outbound Connecting Passengers divided by Outbound Domestic Passengers.

Source: DOT Origin-Destination Survey.
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Summary of DPlJ Passengers

By Bay Area Airport
Calendar Years 1990-1998

Exhibit 005
Page 1 of 1

Bay Area Airport Year DPIJ Outbound DPIJ Inbound DPIJ Total
OAK 1990 21,310 20,800 42,110
1991 18,120 17,687 35,807
1992 17,100 16,691 33,791
1993 19,060 18,604 37,664
1994 15,030 14,671 29,701
1995 19,650 19,180 38,830
1996 23,630 23,300 46,930
1997 26,190 26,980 53,170
1998 29,410 29,460 58,870
SFO 1990 1,238,860 1,215,969 2,454,829
1991 1,240,320 1,217,402 2,457,722
1992 1,401,730 1,375,830 2,777,560
1993 1,436,780 1,410,232 2,847,012
1994 1,440,100 1,413,491 2,853,591
1995 1,465,590 1,438,510 2,904,100
1996 1,617,290 1,601,030 3,218,320
1997 1,699,910 1,686,060 3,385,970
1998 1,537,660 1,523,920 3,061,580
SJC 1990 83,370 88,122 171,492
1991 88,750 93,809 182,559
1992 109,960 116,228 226,188
1993 106,870 112,962 219,832
1994 84,000 88,788 172,788
1995 83,860 88,640 172,500
1996 96,140 99,450 195,590
1997 122,570 124,240 246,810
1998 133,160 139,850 273,010
Bay Area 1990 1,343,540 1,324,892 2,668,432
1991 1,347,190 1,328,898 2,676,088
1992 1,528,790 1,508,749 3,037,539
1993 1,562,710 1,541,798 3,104,508
1994 1,539,130 1,516,949 3,056,079
1995 1,569,100 1,546,330 3,115,430
1996 1,737,060 1,723,780 3,460,840
1997 1,848,670 1,837,280 3,685,950
1998 1,700,230 1,693,230 3,393,460
%a ROBERTS
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Nonstop Service By Bay Area Airport
Average Daily Departures and Total Annual Operations
Calendar Year 1999
Average Daily Departures Annual Operations
Airport Code OAK SFO SJC Bay Area OAK SFO SJC Bay Area
Los Angeles. CA (LAX) LAX 29 51 29 110 21,384 37,368 21,264 80,016
Seattle, Washington SEA 13 26 14 55 10,752 19,176 10,584 40,512
San Diego, CA SAN 10 22 14 47 7,632 16,056 10,344 34,032
Portland, Oregon POX 12 18 12 42 8,400 13,104 8,856 30,360
Las Vegas, Nevada LAS 8 20 12 40 6,072 14.400 9,048 29,520
Orange County, CA SNA 13 10 14 37 9,144 7,608 10,296 27,048
Phoenix, Arizona PHX 8 18 10 36 6,192 13,200 7,008 26,400
Burbank, California BUR 1% 13 7 A 10,176 9,408 5,328 24912
Chicago, IL (O'Hare) ORD 3 20 1 34 2,280 14,832 7,752 24,864
Dallas/Fort Worth, TX (DFW)  DFW 6 15 9 29 4,440 10,608 6,288 21,336
Denver, Colorado DEN 5 18 6 28 3,528 13,080 4,104 20,712
Ontario, California ONT 12 6 7 24 8,712 4,248 4,896 17,856
Sacramento, CA SMF 0 21 0 21 0 15,648 0 15,648
Reno, Nevada RNO 7 5 8 20 4,872 3,600 6,168 14,640
New York, NY (JFK) JFK 0 16 2 18 0 12,024 1,440 13,464
Fresno, California FAT 0 18 O 18 0 12,960 0 12,960
Newark, New Jersey EWA 0 15 1 16 0 10,896 864 11,760
Salt Lake City, Utah SLC 3 10 3 15 2,040 7,032 2,136 11,208
Monterey, California MAY 0 14 0 14 0 9,936 0 9,936
Houston, TX (Intcntl) IAH 0 10 3 13 0 7,104 2,088 9,192
Boston, MA BOS 0 10 3 12 0 7,008 2,064 9,072
Minneapolis, MN MSP 0 9 3 12 0 6,576 2,088 8,664
Washington, DC (Dulles) IAD 0 8 2 10 0 6,096 1,296 7,392
Atlanta, Georgia ATL 0 8 2 10 0 5,736 1,416 7,152
Arcata/Eureka, CA ACV 0 10 0 10 0 7,080 0 7,080
Vancouver, Canada YVR 0 9 0 9 0 6,504 0 6,504
St Louis, Missouri STL 0 6 3 9 0 4,224 2,112 6,336
Honolulu, Hawaii HNL 0 8 0 8 0 5,976 0 5,976
Redding, California ADD 0 8 0 8 0 5,760 0 5,760
Santa Barbara, CA SBA 0 4 4 8 0 2,880 2,640 5,520
Boise, Idaho 801 1 4 2 7 720 2,880 1,440 5,040
Philadelphia, PA PHL 0 7 0 7 0 4,968 0 4,968
Tokyo, Japan (Narita) NAT 0 5 1 6 0 3,576 720 4,296
Chico, CA CIC 0 6 0 6 0 4,200 0 4,200
San Luis Obispo, CA SBP 0 6 0 6 0 4,200 0 4,200
Toronto, Canada vyz 0 4 1 5 0 2,880 720 3,600
London, UK (Heathrow) LHR 0 5 0 5 0 3,600 0 3,600
Eugene, Oregon EUG 0 5 0 5 0 3,600 0 3,600
Bakersfield, CA BFL 0 5 0 5 0 3,480 0 3.480
Modesto. California MOD 0 5 0 5 0 3,480 0 3,480
Detroit, Michigan (Wayne Co.) DTW 0 4 0 4 0 3,168 0 3,168
Cincinnati, Ohio CVG 0 4 0 4 0 2,880 0 2,880
Spokane, Washington GEG 1 3 0 4 720 2,160 0 2,880
Palm Springs, CA PSP 0 4 0 4 0 2,880 0 2,880
Miami, Florida MIA 0 4 0 4 0 2,880 0 2,880
Medford, Oregon MFR 0 4 0 4 0 2,880 0 2,880
Kahului, Hawaii OGG 0 4 0 4 0 2,688 0 2,688
Austin, Texas AUS 0 1 3 4 0 720 1.920 2,640
Guadalajara, Mexico GDL 1 2 1 4 480 1,440 720 2,640
Taipei, Taiwan TPE 0 3 0 3 0 2,472 0 2,472
Baltimore, Maryland BWI 0 3 0 3 0 2,304 0 2,304
Bend/Redmond, Oregon ADM 0 3 0 3 0 2,160 0 2,160
Hong Kong, Hong Kong HKG 0 3 0 3 0 2,160 0 2,160
Charlotte, NC CLT 0 3 0 3 0 2,160 0 2,160
Pittsburgh, PA PIT 0 3 0 3 0 2,136 0 2,136
Cleveland, Ohio CLE 0 3 0 3 0 2,112 0 2,112
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Nonstop Service By Bay Area Airport
Average Daily Departures and Total Annual Operations
Calendar Year 1999
Average Daily Departures Annual Operations

Airport Code OAK SFO sic Area 0AK SFO sic Bay Area
Chicago, IL (Midway) MDW 0 3 0 3 0 1,848 0 1248
Seoul, South Korea SEL 0 2 0 2 0 1,752 0 1,752
Paris, R (Charles De Gaulle) DG 0 2 0 2 0 1,440 0 1,440
Calgary, Canada YYC 0 2 0 2 0 1,440 0 1,440
Lake Tahoe, CA TVL 0 0 2 2 0 0 1,440 1,440
Mexico City, Mexico MEX 0 2 0 2 0 1,440 0 1440
Kansas City, MO md 2 0 0 2 1,440 0 0 1,440
Memphis, Tennessee MEM 0 2 0 2 0 1,416 0 1416
Albuquerque, NVI ABO 2 0 0 2 1,344 0 0 134
Santa Rosa, CA STS 0 2 0 2 0 1320 0 1,320
Morelia, Mexico MLM 0 1 0 2 312 624 312 1,248
Amsterdam, NL AMS 0 1 0 1 192 720 0 912
Milan, Italy MXP 0 1 0 1 0 720 0 720
Hartford, CT BDL 0 1 0 1 0 720 0 720
Yosemite, California oYs 1 0 0 1 720 0 0 720
Crescent City, CA CEC 0 1 0 1 0 720 0 720
Puerto Vallarta, MX PVR 0 1 0 1 0 720 0 720
New Orleans, LA MSY 0 1 0 1 0 720 0 720
Grand Canyon, AZ GON 1 0 0 1 720 0 0 720
Orlando, Florida MCO 0 1 0 1 0 720 0 720
San Salvador, SV SAL 0 1 0 1 0 720 0 720
Manila, Philippines MNL 0 1 0 1 0 720 0 720
Sydney, Australia SYD 0 1 0 1 0 720 0 720
Osaka, Japan KX 0 1 0 1 0 720 0 720
Frankfurt, Germany FRA 0 1 0 1 0 720 0 720
Munich, Germany MUG 0 1 0 1 0 720 0 720
Kona, Hawaii KOA 0 1 0 1 0 720 0 720
San Jose Del Cabo, MX SID 0 1 0 1 0 720 0 720
Nashville, Tennessee BNA 1 0 0 1 720 0 0 720
Milwaukee, Wisconsin MKE 0 1 0 1 0 696 0 696
Zurich, Switzerland ZRH 0 1 0 1 0 528 0 528
Beijing, China PEK 0 1 0 1 0 408 0 408
Anchorage, Alaska ANC 0 1 0 1 0 408 0 408
Leon-Guanajuato, VX BIX 1 0 0 1 384 0 0 384
Shanghai, China SHA 0 0 0 0 0 216 0 216
Montreal, Canada YUL 0 0 0 0 0 192 0 192
Zacatecas, Mexico ZCL 0 0 0 0 120 0 0 120
Helsinki, Finland HEL 0 0 0 0 0 120 0 120
Kauai Island, Hawaii LH 0 0 0 0 0 96 0 96
Mazatlan, Mexico MZT 0 0 0 0 0 96 0 96
Moscow, Russia SVo 0 0 0 0 0 96 0 96
St Petersburg, RU LED 0 0 0 0 0 96 0 9%

155 561 188 904 113,496 409,224 137,352 660,072

Source: Official Airline Guide, Electronic Edition
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Carrier Passengers and Market Share by Bay Area Airport
1981 and 1998

1981 1998
Airline Code OAK SFO SJC Bay Area OAK SFO SJC Bay Area -
United Airlines UA 0 3,478,450 173,280 3,651,730 1,037,960 11,005,600 881,380 12,924,940
Southwest Airlines  WN 0 0 0 0 5,589,070 0 3,451,320 9,040,390
American Airlines AA 0 1,004,490 146,670 1,151,160 0 1,935,850 1,186,870 3,122,720
Alaska Airlines AS 0 0 0 0 928,600 0 942,290 1,870,890
Delta Airlines DL 0 682,260 0 682,260 0 1,763,910 0 1,763,910
Reno Air QQ 0 0 0 0 0 0 1,605,820 1,605,820
Continental Airlines CO 0 0 0 0 0 1,197,180 0 1,197,180
PSA PS 740,170 1,820,670 861,100 3,421,940 0 0 0 0
AirCal ocC 528,630 617,430 801,300 1,947,360 0 0 0 0
TWA TW 0 1,316,930 0 1,316,930 0 0 0 0
Western Airlines WA 0 1,072,120 0 1,072,120 0 0 0 0
World Airways WO 461,390 0 0 461,390 0 0 0 0
Air West RwW 152,330 0 165,370 317,700 0 0 0 0
Other Other 276,410 2,083,280 368,960 2,728,650 778,080 6,014,790 1,422,120 8,214,990
Total 2,158,930 12,075,630 2,516,680 16,751,240 8,333,710 21,917,330 9,489,800 39,740,840
1981 1998

Airline Code OAK SFO SJC Bay Area OAK SFO SJC Bay Area
United Airlines UA 0% 29% 7% 22% 12% 50% 9% 33%
Southwest Airlines  WN 0% 0% 0% 0% 67% 0% 36% 23%
American Airlines AA 0% 8% 6% 7% 0% 9% 13% 8%
Alaska Airlines AS 0% 0% 0% 0% 11% 0% 10% 5%
Delta Airlines DL 0% 6% 0% 4% 0% 8% 0% 4%
Reno Air QQ 0% 0% 0% 0% 0% 0% 17% 4%
Continental Airlines CO 0% 0% 0% 0% 0% 5% 0% 3%
PSA PS 34% 15% 34% 20% 0% 0% 0% 0%
AirCal 0]6; 24% 5% 32% 12% 0% 0% 0% 0%
TWA T™W 0% 11% 0% 8% 0% 0% 0% 0%
Western Airlines WA 0% 9% 0% 6% 0% 0% 0% 0%
World Airways WO 21% 0% 0% 3% 0% 0% 0% 0%
Air West RW 7% 0% 7% 2% 0% 0% 0% 0%
Other Other 13% 17% 15% 16% 9% 27% . 15% 21%

: Grand Total 100% 100% 100% 100% 100% 100% 100% 100%
Total 100% 100% 100% 100% 100% 100% 100% 100%

221
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Summary Passengers Forecasts
Domestic Local Passenger Trends

Calendar Years 1989-2020

Domestic Local Passenger Growth

10Vear
Year Actual A2A Boeing Airbus FAA Trend
1989 25,876
1990 28,342
1991 29,421
1992 29,174
1993 31,235
1994 33,463
1995 36,456
1996 38,891
1997 39,637
1998 39,741 39,741 39,741 39,741 39,741 39,741
1999 40,876 40,933 40,893 40,571 43,399
2000 42,043 42,161 42,079 41,878 45,649
2001 43,243 43,426 43,300 43,232 48,016
2002 44,478 44,729 44,555 44,971 50,507
2003 45,748 46,071 45,847 46,786 53,126
2004 47,054 47,453 47,177 48,681 55,881
2005 48,398 48,876 48,545 50,660 58,778
2006 49,780 50,343 49,953 52,652 61,827
2007 51,201 51,853 51,401 54,730 65,033
2008 52,663 53,408 52,892 56,897 68,405
2009 54,167 54,957 54,162 59,157 71,953
2010 55,714 56,551 55,461 61,516 75,684
2011 57,032 58,191 56,792 63,709 79,609
2012 58,382 59,878 58,155 65,989 83,737
2013 59,763 61,615 59,551 68,362 88,079
2014 61,178 63,402 60,980 70,830 92,647
2015 62,625 65,240 62,444 73,399 97,451
2016 64,107 67,132 63,943 76,038 102,505
2017 65,624 69,079 65,477 78,772 107,821
2018 67,177 71,083 67,049 81,605 113,412
2019 68,767 73,144 68,658 84,539 119,293
2020 70,394 75,265 70,306 87,579 125,480
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Long Term Domestic Airline Yield
Reported Yield and Contant Dollar (1987)
Calendar Years 1929-1998
Consumer Consumer

Reported Price Index CPI Adusted Reported Price Index CPI Adusted

Year Yield (1987=100) Yield Year Yield (1987=100) Yield
1929 12.00 15.05 79.73 1964 6.12 27.29 22.42
1930 8.30 14.70 56.46 1965 6.06 27.73 21.84
1931 6.70 13.38 50.08 1966 5.83 28.52 20.45
1932 6.10 12.06 50.58 1967 5.64 29.40 19.19
1933 6.10 11.44 53.30 1968 5.61 30.63 18.33
1934 5.90 11.80 50.02 1969 5.79 32.31 17.91
1935 5.70 12.06 . 47.26 1970 6.00 34.15 17.56
1936 5.70 12.24 46.59 1971 6.33 35.65 17.75
1937 5.60 12.68 4418 1972 6.40 36.80 17.40
1938 5.18 1241 41.74 1973 6.63 39.08 16.97
1939 5.10 12.24 41.70 1974 7.52 43.40 17.33
1940 5.07 12.32 41.11 1975 7.68 47.36 16.21
1941 5.04 12.94 38.95 1976 8.16 50.09 16.29
1942 5.27 14.35 36.76 1977 8561 53.35 16.14
1943 5.35 15.23 35.11 1978 8.49 57.39 14.79
1944 5.34 15.49 34.48 1979 9.12 63.91 14.27
1945 4.95 15.85 31.23 1980 11.86 72.54 16.34
1946 4.63 1717 26.98 1981 13.28 80.02 16.60
1947 5.05 19.63 25.72 1982 1251 84.95 14.72
| 1948 5.76 21.21 27.15 1983 12.16 87.68 13.87
1949 5.78 20.95 27.57 1984 12.88 91.46 14.09
1950 5.56 21.21 26.23 1985 12.24 94.72 12.93
1951 5.61 22.89 24.52 1986 11.03 96.48 11.43
1952 5.57 23.33 23.87 1987 11.43 100.00 11.43
1953 5.46 23.50 23.22 1988 12.31 104.14 11.82
1954 4.58 23.68 19.35 1989 13.06 109.15 11.96
1955 4.75 23.59 20.15 - 1990 13.43 115.05 11.67
1956 5.33 23.94 22.25 1991 13.34 119.89 11.13
1957 5.31 24.74 ~ 21.47 1992 12.92 123.50 10.46
1958 5.64 25.44 22.19 1993 13.84 127.20 10.88
1959 5.88 25.62 22.94 1994 13.19 130.46 10.11
1960 6.09 26.06 23.37 1995 13.55 134.15 10.10
1961 6.28 26.32 23.87 1996 13.83 138.12 10.01
1962 6.45 26.58 24.25 1997 13.89 141.29 9.83
1963 6.17 26.94 22.92 1998 13.89 1435 9.83

Bureau of Labor Statistics Consumer Price Index {All ltems)
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Domestic Bay Area Yield by Region
Constant Dollar Yield (1987=100)
Selected Calendar Years
Region Yield (1987 e per Mile)
Year California Western US Central US Eastern US Hawaii Alaska Total
1981 17.74 18.03 14.33 10.86 7.17 13.94 12.65
1985 18.90 19.00 11.03 8.94 7.79 1341 11.12
1990 16.93 19.25 11.11 8.07 5.17 11.79 10.07
1995 11.44 8.49 9.21 713 4.92 851 8.03
1998 12.35 9.42 9.02 7.34 4.86 7.04 8.20
2000 12.67 9.58 8.71 7.04 4.86 6.86 7.97
2005 1853 10.22 8.03 6.37 4.85 6.45 7.54
2010 14.43 10.83 7.44 5.78 4.84 6.07 7,11
2015 15.38 11.46 6.91 5.24 4.84 5.70 6.72
2020 16.39 12.12 6.42 4.75 4.83 5.36 6.39
Annual Rate of Change
Year California Western US Central US Eastern US Hawaii Alaska Total
1981-1998 -2.11% -3.74% -2.69% -2.28% 2.26% -3.94% 2.51%
1998-2020 1.29% 1.15% 1.53% -1.96% -0.03% 1.23% 1.13%
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Air Service Area Domestic Local Passengers
Historical and Mid-Range, High & Low Forecasts
Calendar Years 1989 and 2010 & 2020
Mid-Range Forecast High Forecast Low Forecast
Region Air Service Area Name 1998 2010 2020 2010 2020 2010 2020
Amarillo, TX 27,830 59,638 71,820 53,070 64,294 66,205 79,346
Corpus Christi, TX 33,030 51,426 67,329 49,417 64,606 53,434 70,052
West Texas 17,340 47,059 58,779 41,125 51,950 52,992 65,608
Central US Total 7,135,310 9,206,094 11,388,615 9,362,133 11,646,753 9,050,055 11,130,476
Eastern US New York City 2,683,750 2,604,462 2,842,183 2,697,960 2,948,526 2,510,964 2,735,840
Washington-Baltimore 1,326,860 1,422,038 1,788,508 1,478,194 1,869,205 1,365,881 1,707,811
Boston, MA 1,208,630 1,242,824 1,588,628 1,287,987 1,657,155 1,197,661 1,520,102
Detroit, Mi 500,170 1,077,567 1,420,961 1,106,172 1,473,035 1,048,962 1,368,886
Atlanta, GA 596,560 909,224 1,266,447 932,311 1,314,070 886,137 1,218,824
Philadelphia, PA 479,180 976,247 1,424,408 1,005,440 1,485,677 947,054 1,363,138
Orlando, FL 374,650 1,170,393 1,867,739 1,234,549 1,982,348 1,106,237 1,753,129
Miami-Fort Lauderdale, FL 467,640 722,756 795,221 739,504 813,216 706,008 777,227
Indianapofis, IN 237,940 438,745 561,323 437,541 566,053 439,950 556,593
Upstate New York 197,280 328,200 509,269 321,739 515,128 334,661 503,410
Birmingham, AL 123,850 479,040 746,720 481,568 767,608 476,512 725,832
Pttsburgh, PA 167,740 340,014 516,169 334,545 522,906 345,483 509,433
Cleveland, OH 224,490 299,826 370,917 286,991 361,136 312,661 380,699
Raleigh-Durham, NC 187,480 344,204 589,519 342,447 604,903 345,961 574,135
Tampa, FL 205,340 294,906 408,901 287,987 407,192 301,825 410,611
Cincinnati,OH 150,450 217,977 315,910 202,837 306,901 233,117 324,918
Columbus, OH 172,690 139,467 208,282 122,354 193,461 156,579 223,104
Nashville, TN 157,320 174,628 201,301 175,291 200,733 173,964 201,869
Charlotte, NC 137,900 156,638 191,477 158,552 192,328 154,724 190,626
Jacksonville, FL 81,710 124,470 157,646 122,062 154,206 126,877 161,085
Memphis, TN 74,570 116,198 160,907 111,320 154,666 121,075 167,148
Little Rock, AR 70,100 91,604 113,481 87,953 108,896 95,254 118,066
Greensboro, NC 56,580 101,991 123,460 99,419 120,073 104,564 126,847
Norfolk, VA 63,150 80,806 97,525 79,388 95,341 82,224 99,708
Louisville, KY 67,770 83,150 100,973 78,655 95,352 87,646 106,594
Richmond, VA 62,620 84,394 111,546 80,735 106,912 88,052 116,179
Dayton, OH 39,170 59,289 75,314 55,377 70,577 63,200 80,051
Ft. Myers, FL 34,370 93,114 128,308 87,972 121,739 98,255 134,878
Eastern US Knoxville, TN 35,150 67,632 92,347 65,010 88,877 70,254 95,817
(cont.) Greenvifle-Spartanburg, SC 32,090 79,936 114,253 77,288 110,450 82,583 118,055
Jackson, MS 32,430 60,172 72,971 58,005 69,914 62,340 76,027
Charleston, SC 26,190 37,486 58,767 36,191 56,546 38,781 60,989
Columbia, SC 17,430 37,603 59,573 35,912 57,080 39,294 62,066

Savannah, GA 25,820 35,549 48,139 34,160 45,994 36,937 50,285
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Air Service Area Domestic Local Passengers
Historical and Mid-Range, High & Low Forecasts
Calendar Years 1989 and 2010 & 2020
Mid-Range Forecast High Forecast Low Forecast
Region Air Service Area Name 1998 2010 2020 2010 2020 2010 2020
Eastern US Total 10,319,070 14,492,545 19,129,094 14,743,415  19,638.207 14,241,675 18,619,981
Alaska Anchorage, AK 127,860 153,753 172,556 152,748 170,484 154,758 174,628
Alaska Total 127,860 153,753 172,556 152,748 170,484 154,758 174,628
Hawaii Honolulu, H 1,309,370 1,922 124 2,676,630 2,155,738 3,266.183 1,688,511 2,087,077
Hawaii Total 1,309,370 1,922,124 2,676,630 2,155,738 3,266,183 1,688,511 2,087,077
39,740,840 55,713,806 70,394.227 58,131,931 74,869,036 53,295,681 65,919,417
















San Francisco Bay Area Gateway Traffic by Region
Transatlantic Region
Historical Traffic 1989-1998

Actual Total US Gateway Traffic
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Other United
Year Africa France Germany Middle East Netherlands Europe Kingdom Grand Total
1989 162,803 3,064,041 4,203,149 642,596 1,476,498 7,884,584 9,827,807 27,261,478
1990 180,242 3,401,145 4,800,987 619,731 1,612,367 8,307,121 10,722,217 29,643,810
1991 174,386 3,123,999 4,742,740 604,150 1,772,798 7,368,141 10,171,862 27,958,076
1992 269,829 3,694,246  5.422.483 709,782 2,003,990 8,247,240 11,803,529 32,151,099
1993 306,377 3,636,022 5,710,614 803,977 2,447,022 8,431,952 12,676,441 34,012,405
1994 370,342 3,911,756 5,667,081 953,898 2,745,348 9,024,064 13,103,926 35,776.415
1995 465,140 3,913,768 6,009,485 1,196,147 3,026,196 9,396,219 14,318,123 38,325,078
1996 482,202 4,202,409 6,154,557 1,379,801 3,415,405 9,944,130 15,297,537 40,876,041
1997 586,075  4.473,031 6,725,570 1,476,258  3,995511 10,999,023 16,616,708 44,872,176
1998 627,127  4,812.404 6,768,213 1,500,980 4,146,399 11,894,989 17,995,659 47,745,771
San Francisco Bay Area Gateway Traffic
Other United

Year Africa France Germany Middle East Netherlands Europe Kingdom Grand Total
1989 60 85,545 186,116 158 8,889 10,128 608,169 899,065
1990 0 82,801 206,627 0 3,907 8,066 729,757 1,031,158
1991 155 72,937 178,360 0 6,921 1,320 780,352 1,040,045
1992 40 129,426 189,000 217 10,867 5,173 983,798 1,318,521

0 157,483 253,849 0 105,326 31,814 1,080,645 1,629,117
1994 0 189,581 218,473 0 135,383 43,710 1,256,995 1,844,142
1995 0 227,789 250.482 0 125,535 38,377 1,450,215 2,092,398
1996 0 300,876 281,525 727 160,076 45,929 1,564,088 2,353,221
1997 0 319,533 351,110 0 208,629 63,126 1,548,017 2,490,415
1998 4 379,237 308,358 0 213,696 139,195 1,413,964  2,454.454
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San Francisco Bay Area Gateway Traffic by Region I
Transatlantic Region
Historical Traffic 1989-1998 ' '
Forecast Total US Traffic 2000, 2005, 2010, 2015 & 2020
Historical San Francisco Bay Area Market Share l
Other Unijted
Year Africa France Germany Middle East Netherlands Europe  Kingdom Grand Total
1989 0.0% 2.8% 4.4% 0.0% 0.6% 0.1% 6.2% 3.3% '
1990 0.0% 2.4% 4.3% 0.0% 0.2% 0.1% 6.8% 3.5%
1991 0.1% 2.3% 3.8% 0.0% 0.4% 0.0% 7.7% 3.7%
1992 0.0% 3.5% 3.5% 0.0% 0.5% 0.1% 8.3% 4.1% I
1993 0.0% 4.3% 4.4% 0.0% 4.3% 0.4% 8.5% 4.8%
1994 0.0% 4.8% 3.9% 0.0% 4.9% 0.5% 9.6% 5.2%
1995 0.0% 5.8% 4.2% 0.0% 4.1% 0.4% " 101% 5.5%
1996 0.0% 7.2% 4.6% 0.1% 4.7% 0.5% 10.2% 5.8% l
1997 0.0% 71% 5.2% 0.0% 5.2% 0.6% 9.3% 5.6%
1998 0.0% 7.9% 4.6% 0.0% 5.2% 1.2% 79% 5.1% I
Forecast San Francisco Bay Area Market Share ~ l
Other United
Year Africa France Germany Middle East Netherlands Europe Kingdom Grand Total
1999 0.0% 7.0% 4.5% 0.0% 4.1% 1.1% 7.6%
2000 0.0% 6.7% ' 4.5% 0.0% 41% 1.2% 7.5% l
2001 0.0% 6.5% 4.4% 0.0% 4.1% 1.2% 7.3%
2002 0.0% 6.2% 4.4% 0.0% 4.1% 1.3% 72%
2003 0.0% 5.9% 4.3% 0.0% 4.1% 1.4% 7.0% I
2004 0.0% 5.6% 4.3% 0.0% 4.1% 1.5% 6.9%
2005 0.0% 5.4% 4.2% 0.0% 4.1% 1.6% 6.7%
2006 0.0% 51% 4.2% 0.0% 4.0% 1.7% 6.6% I
2007 0.0% 4.8% 4.1% 0.0% 4.0% 17% 6.4%
2008 0.0% 4.5% 4.1% 0.0% 4.0% 1.8% 6.3%
2009 0.0% 4.3% 4.0% 0.0% 4.0% 1.9% 6.1%
2010 0.0% 4.0% 4.0% 0.0% 4.0% 2.0% 6.0% I
2011 0.0% 4.0% 4.0% 0.0% 4.0% 2.0% 6.0%
2012 0.0% 4.0% 4.0% 0.0% 4.0% 2.0% 6.0%
2013 0.0% 4.0% 4.0% 0.0% 4.0% 2.0% 6.0% l
2014 0.0% 4.0% 4.0% 0.0% 4.0% 2.0% 6.0%
2015 0.0% 4.0% 4.0% 0.0% 4.0% 2.0% 6.0%
2016 0.0% 4.0% 4.0% 0.0% 4.0% 2.0% 6.0% .
2017 0.0% 4.0% 4.0% 0.0% 4.0% 2.0% 6.0%
2018 0.0% 4.0% 4.0% 0.0% 4.0% 2.0% 6.0%
2019 0.0% 4.0% 4.0% 0.0% 4.0% 2.0% 6.0% I
2020 0.0% 4.0% 4.0% 0.0% 4.0% 2.0% 6.0%
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San Francisco Bay Area Gateway Traffic by Region

Transpacific Region
Historical Traffic 1989-1998

Actual Total US Gateway Traffic

— Other Far South
Year Japan Korea East  Philippines  Singapore Pacific Talwan Thailand Grand Total
1989 8,233,992 1,224,616 220,276 447,418 140,123 1,981,950 473,345 79,889 12,801,609
1990 8,994,738 1,547,786 258,277 440,151 245,159 2,253,523 661,163 73,246 14,474,043
1991 8,944,040 1,586,307 237,958 455,260 207,179 2,260,014 851,302 99,654 14,641,714
1992 9,764,291 1,857,068 288,532 556,172 198,115 2,325,754 926,339 147,019 16,063,290
1993 9,756,536 2,031,285 334,541 566,915 272,942 2,332,485 1,222,050 116,621 16,633,375
1994 10,091,928 2,247,681 403,192 602,666 314,666 2,258,995 1,632,176 100,626 17,651,930
1995 11,131,979 2,588,336 455,715 678,765 290,904 2,385,434 1,862,462 99,047 19,492,642
1996 12,546,150 2,899,244 545,446 654,284 325,602 2,493,267 1,962,935 112,118 21,539,046
1997 13,540,179 3,086,729 755,412 717,088 397,998 2,627,787 2,008,063 140,487 23,273,743
1998 13,116,563 2,215,825 833,300 492,663 336,970 2,525,345 2,013,901 162,498 21,697,065

San Francisco Bay Area Gateway Traffic

"Other Far South

Year Japan Korea East  Philippines  Singapore Pacific Taiwan Thailand Grand Total
1989 1,060,295 91,108 53,253 51,803 21,175 54,284 95,554 927 1,428,399
1990 1,109,023 160,184 54,192 64,221 94,864 55,349 167,236 1,414 1,706,483
1991 998,891 152,480 52,909 82,696 54,994 29,382 263,517 3,383 1,638,252
1992 1,041,389 170,294 69,625 88,080 27,815 50,021 289,275 362 1,736,861

1,079,819 249,250 61,540 87,346 24,468 23,023 346,195 1 1,871,642
1994 1,093,154 313,756 58,280 66,298 10,973 54,292 495,626 0 2,092,379
1995 1,109,529 492,684 65,526 90,279 1,243 125,076 520,331 648 2,405,316
1996 1,199,828 548,155 70,400 105,885 26,698 194,926 557,165 0 2,703,057
1997 1,187,207 519,121 96,748 38,638 118,823 206,545 559,057 2,469 2,728,608
1998 1,134,261 355,940 106,175 59,457 97,419 206,487 583,201 5,368 2,548,308
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San Francisco Bay Area Gateway Traffic by Region
Transpacific Region

Historical Traffic 1989-1998
Forecast Total US Traffic 2000, 2005, 2010, 2015 & 2020

Historical San Francisco Bay Area Market Share

Ofher Far South
Year Japan Korea East  Philippines  Singapore Pacific Taiwan Thailand Grand Total
1989 12.9% 7.4% 24.2% 11.6% 151% 2.7% 20.2% 1.2% 11.2%
1990 12.3% 10.3% 21.0% 14.6% 38.7% 2.5% 25.3% 1.9% 11.8%
1991 11.2% 9.6% 22.2% 18.2% 26.5% 1.3% 31.0% 3.4% 11.2%
1992 10.7% 9.2% 24.1% 15.8% 14.0% 2.2% 31.2% 0.2% 10.8%
1993 11.1% 12.3% 18.4% 15.4% 9.0% 1.0% 28.3% 0.0% 11.3%
1994 10.8% 14.0% 14.5% 11.0% 3.5% 2.4% 30.4% 0.0% 11.9%
1995 10.0% 19.0% 14.4% 13.3% 0.4% 5.2% 27.9% 0.7% 12.3%
1996 9.6% 18.9% 12.9% 16.2% 8.2% 7.8% 28.4% 0.0% 12.5%
1997 8.8% 16.8% 12.8% 5.4% 29.9% 7.9% 27.8% 1.8% 11.7%
1998 8.6% 16.1% 12.7% 12.1% 28.9% 8.2% 29.0% 3.3% 11.7%

Forecast San Francisco Bay Area Market Share

Other Far South
Year Japan Korea East  Philippines  Singapore Pacific Taiwan Thailand Grand Total
2000 12.2% 17.2% 13.5% 15.7% 26.8% 8.6% 28.9% 6.9%
2005 11.2% 16.2% 13.5% 14.7% 24.6% 9.5% 26.6% 8.6%
2010 10.2% 15.2% 13.5% 13.7% 22.4% 10.0% 24.2% 10.3%
2015 10.0% 15.0% 13.5% 13.5% 22.0% 10.0% 23.8% 10.6%
2020 10.0% 15.0% 13.5% 13.5% 22.0% 10.0% 23.8% 10.6%
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San Francisco Bay Area Gateway Traffic by Region

Americas Region

Historical Traffic 1989-1988

Actual Total US Gateway Traffic

Exhibit 018
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Year Caribbean Central America South America Grand Total
1989 10,691,920 1,957,240 3,730,474 16,379,634
1990 11,402,610 2,302,692 4,142,877 17,848,179
1991 10,430,979 2,484,356 4,578,272 17,493,607
1992 10,177,128 2,761,694 5.019,512 17,958,334
1993 11,248,692 3,096,148 5,671,378 20,016,218
1994 11,314,900 3,140,908 6,456,201 20,912,009
1995 11,893,333 3,351,039 7,446,398 22,690,770
1996 11,951,499 3,269,672 7,615,243 22,836,414
1997 12,224,919 3,418,398 8,546,229 24,189,546
1998 12,347,096 4,144,626 9,017,970 25,509,692
San Francisco Bay Area Gateway Traffic
Year Caribbean Central America South America Grand Total
1989 6,942 9,876 164 16,982
1990 687 9,301 79 10,067
1991 6,161 14,366 2,067 22,594
1992 9,378 29,053 3,031 41.462
1993 3,683 44,212 0 47,895
1994 1,890 51,916 1,878 55,684
1995 2,563 61,781 144 64,488
1996 785 57,497 390 58,672
1997 818 53,798 506 55,122
1998 375 60,071 1,017 61,463
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San Francisco Bay Area Gateway Traffic by Region
Americas Region
Forecast Total US Traffic 2000, 2005, 2010, 2015 & 2020
Historical San Francisco Bay Area Market Share
Year Caribbean Central America South America Grand Total
1989 0.1% 0.5% 0.0% 0.1%
1990 0.0% 0.4% 0.0% 0.1%
1991 0.1% 0.6% 0.0% 0.1%
1992 0.1% 1.1% 0.1% 0.2%
1993 0.0% 1.4% 0.0% 0.2%
1994 0.0% 1.7% 0.0% 0.3%
1995 0.0% 1.8% 0.0% 0.3%
1996 0.0% 1.8% 0.0% 0.3%
1997 0.0% 1.6% 0.0% 0.2%
1998 0.0% 1.4% 0.0% 0.2%
Forecast San Francisco Bay Area Market Share
Year Caribbean Central America South America Grand Total
2000 0.03% 1.5% 0.02%
2005 0.03% 1.5% 0.02%
2010 0.03% 1.5% 0.02%
2015 0.03% 1.5% 0.02%
2020 0.03% 1.5% 0.02%
Forecast San Francisco Bay Area Traffic 2000, 2005, 2010, 2015 &2020
High Forecast San Francisco Bay Area Gateway Traffic
Year Caribbean Central America South America Grand Total
2000 4.237 68,934 1,664 74,835
2005 5,485 89,243 2,196 96,924
2010 7,007 114,005 2,892 123,903
2015 8,773 142,752 3,797 155,323
2020 10,986 178,748 4,986 194,720
Low Forecast San Francisco Bay Area Gateway Traffic
Year Caribbean Central America South America Grand Total
2000 4,141 67,372 1,627 73,139
2005 5,062 82,363 2,027 89,452
2010 6,171 100,400 2,519 109,089
2015 7,507 122,152 3,124 132.783
2020 9,134 148,616 3,874 161,625
Mid-Range Forecast San Francisco Bay Area Gateway Traffic
Year Caribbean Central America South America Grand Total
2000 4,189 68,153 1,645 73,987
2005 5,213 85,803 2111 93,188
2010 6,589 10,202 2705 116,496
2015 8,140 132,452 3,461 114,053
2020 10,060 163,682 4,430 178,172
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San Francisco Bay Area Gateway Traffic by Region

Transborder Region
Historical Traffic 1989-1988

Actual Total US Gateway Traffic
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Year Canada Mexico Grand Total

1989 8,345,577 7,472,687 15,818,264

1990 9,123,819 8,439,775 17,563,594

1991 8,351,236 8,700,017 17,051,253

1992 8,716,037 8,923,150 17,639,187

1993 9,153,895 9,149,023 18,302,918

1994 8,925,642 9,732,729 18,658,371

1995 10,129,422 9,454,067 19,583,489

1996 12,507,878 10,735,653 23,243,531

1997 13,071,507 11,743,055 24,814,562

1998 13,578,887 12,089,023 25,667,910

San Francisco Bay Area Gateway Traffic

Year Canada Mexico Grand Total

1989 560,874 546,464 1,107,338

1990 582,552 665,692 1,248,244

1991 551,860 633,295 1,185,155

1992 554,810 588,377 1,143,187

550,920 551,144 1,102,064

1994 552,440 676,802 1,229,242

1995 627,220 657,528 1,284,748

1996 794,990 688,641 1,483,631

1997 865,621 776,508 1,642,129

1998 898,806 826,766 1,725,572
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San Francisco Bay Area Gateway Traffic by Region
Transborder Region
Historical Traffic 1989-1988
Forecast Total US Traffic 2000, 2005, 2010, 2015 & 2020

High Forecast Total US Gateway Traffic

Year Canada Mexico Grand Total
2000 14,658,694 18,532,017 28,190,711

2005 17.748,964 17,938,696 35,687,660
2010 21,284,367 23,466,770 44,751,136
2015 25,157,265 30,093,098 55,250,363
2020 29,734,875 38,590,506 68,325,381

Low Forecast Total US Gateway Traffic
Year Canada Mexico Grand Total
2000 14,405,841 13,226,793 27,632,635
2005 16,700,318 16,562,008 33,262.327
2010 19,303,912 20,678,795 39,982,707
2015 22,270,102 25,769,541 48,039,643
2020 25,692,069 3251181537/ 57,805,605
Mid-Range Forecast Total US Gateway Traffic

Year Canada Mexico Grand Total
2000 14,532,268 13,379.405 27,911,673
2005 17,224,641 17,250,352 34,474,993
2010 20,294,139 22,072,783 42,366,922
2015 23,713,683 27,931,319 51,645,003
2020 27,713,472 35,352,021 63,065,493
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San Francisco Bay Area Gateway Traffic by Region
Transborder Region
Historical Traffic 1989-1988
Forecast Total US Traffic 2000, 2005, 2010, 2015 & 2020

Historical San Francisco Bay Area Market Share

Year Canada Mexico Grand Total

1989 6.7% 7.3% 7.0%

f 1990 6.4% 7.9% 7.1%

"} 1991 6.6% 7.3% 7.0%

- 1992 6.4% 6.6% 6.5%

§ 1993 6.0% 6.0% 6.0%
1994 6.2% 7.0% 6.6% B

/ 1995 6.2% 7.0% 6.6%

1996 6.4% 6.4% 6.4%

1997 6.6% 6.6% 6.6%

j 1998 6.6% 6.8% 6.7%

Forecast San Francisco Bay Area Market Share

Year Canada Mexico Grand Total
2000 - 6.4% 6.9%
2005 6.4% 6.9%
2010 6.4% 6.9%
2015 6.4% 6.9%
2020 6.4% 6.9%
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San Francisco Bay Area Gateway Traffic by Region

Transborder Region

Historical Traffic 1989-1988
Forecast San Francisco Bay Area Traffic 2000, 2005, 2010, 2015 & 2020

High Forecast San Francisco Bay Area Gateway Traffic
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Year Canada Mexico Grand Total

2000 939,273 931,982 1,871,255

2005 1,137,286 1,235,480 2,372,766

2010 1,363,821 1,616,212 2,980,033

2015 1,611,982 2,072,583 3,684,564

2020 1,905,297 2,657,819 4,563,116

Low Forecast San Francisco Bay Area Gateway Traffic

Year Canada Mexico Grand Total

2000 923,071 910,960 1,834,032

2005 1,070,093 1,140,665 2,210,757

2010 1,236,921 1,424,197 2,661,118

2015 1,426,983 1,774,809 3,201,792

2020 1,646,250 221515735 3,857,985

Mid-Range Forecast San Francisco Bay Area Gateway Traffic

Year Canada Mexico Grand Total

2000 931,172 921,471 1,852,643

2005 1,103,689 1,188,072 2,291,762

2010 1,300,371 1,520,205 2.820,576

2015 1.519,482 1,923,696 3,443,178

2020 1-775,773 2,434,777 4,210,551
%a ROBERTS
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Passengers and Service at the Bay Area Airports
Markets With and Without Nonstop Service

Calendar Year 1998
Oakland San Francisco San Jose Bay Area
Air Service Area Passengers Nonstop Passengers Nonstop Passengers Nonstop Passengers AT
Los Angeles, CA 3,512,070 Y 3,268,780 Y 2,790,630 Y 9,571,480 Y
New York City 58,110 N 2,441,220 Y 184,430 Y 2,683,760 N
San Diego, CA 652,790 Y 1,041,440 Y 786,600 Y 2,480,830 Y
Seattle, WA 593,490 Y 882,320 Y 599,730 Y 2,075,540 Y
Las Vegas, NV 483,910 Y 638,050 Y 584,570 Y 1,706,530 Y
Chicago, IL 131,690 Y 984,030 Y 249,770 Y 1,365,490 Y
Phoenix, AZ 339,660 Y 591,550 Y 427,690 Y 1,358,900 Y
Portland, OR 374,780 Y 495,380 Y 478,580 Y 1,348,740 Y
Washington-Baltimore 128,350 N 978,770 Y 219,740 Y 1,326,860 N
Honolulu, HI 3,800 N 1,302,460 Y 3,110 N 1,309,370 N
Denver, CO 147,570 Y 824,910 Y 269,150 Y 1,241,630 Y
Boston, MA 54,290 N 895,320 Y 259,020 Y 1,208,630 N
Dallas-Ft. Worth, TX 156,750 Y 399,620 Y 230,480 Y 786,850 Y
Salt Lake City, UT 223,620 Y 313,990 Y 168,340 Y 705,950 Y
Reno, NV 190,930 Y 149,610 Y 267,620 Y 608,160 Y
Atlanta, GA 32,070 N 449,890 Y 114,600 Y 596,560 N
Houston, TX 59,390 N 350,380 Y 100,520 Y 510,290 N
Minneapolis-St. Paul 15,310 N 407,230 Y 85,660 Y 508,200 N
Detroit, Mi 63,000 N 339,940 Y 97,230 Y 500,170 N
Philadelphia, PA 20,360 N 411,040 Y 47,780 N 479,180 N
Miami-Fort Lauderdale 48,880 N 357,230 Y 61,530 N 467,640 N
Orlando, FL 48,120 N 241,890 Y 84,640 N 374,650 N
Austin, TX 31,510 N 102,060 Y 188,370 Y 321,940 N
Albuquerque, NM 83,270 N 158,530 Y 75,580 N 317,380 N
St. Louis, MO 46,670 N 190,280 Y 71,780 Y 308,730 N
Kansas City, MO 66,480 Y 166,310 N 43,060 N 275,850 N
New Orleans, LA 47,850 N 172,860 Y 44,820 N 265,530 N
Spokane, WA 89,270 Y 106,730 Y 64,630 N 260,630 N
Tucson, AZ 84,600 Y 72,300 N 81,900 N 238,800 N
Indianapolis, IN 18,060 N 183,520 N 36,360 N 237,940 N
Cleveland, OH 20,890 N 170,290 Y 33,310 N 224,490 N
Milwaukee, Wi 7,730 N 193,150 Y 21,710 N 222,590 N
Tampa, FL 27,620 N 136,870 N 40,850 N 205,340 N
Boise, ID 34,900 Y 114,420 Y 48,840 Y 198,160 Y
Upstate New York 10,580 N 153,210 N 33,480 N 197,280 N
Raleigh-Durham, NC 9,550 N 133,070 N 44,860 N 187,480 N
Columbus, OH 14,960 N 121,900 N 35,830 N 172,690 N
San Antonio, TX 47,830 N 78,720 N 42,590 N 169,140 N
Pttsburgh, PA 5,930 N 148,030 Y 13,780 N 167,740 N
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Passengers and Service at the Bay Area
Airports Markets With and Without Nonstop
Service Calendar Vear 1998
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Oakland FrancSi220 San Jose Bay Area
Air Service Area Passengers nonstop _Passengers Nonstop ~ Passengers nonstop ~ Passengers All
Eugene, OR 7,440 N 143,920 y 8,000 N 159,360 N
Nashville, TN 46,010 y 66,340 N 44,970 N 157,320 N
Cincinnati.OH 8,730 N 127,240 y 14,480 N 150,450 N
Omaha, NE 29,250 N 83,460 N 32,220 N 144,930 N
Charlotte, NC 5,160 N 122,340 y 10,400 N 137,900 N
Anchorage, AK 24,080 N 74,500 y 29,280 N 127,860 N
Birmingham, AL 19,540 N 74,420 N 29,890 N 123,850 N
Montana 21,000 N 59,440 N 25,990 N 106,430 N
Des Moines, 1A 9,100 N 63,860 N 20,200 N 93,160 N
ElPaso, TX 30,900 N 27,350 N 32,290 N 90,540 N
Oklahoma City, OK 17,280 N 42,870 N 27,010 N 87,160 N
Jacksonville, FL 15,080 N 54,350 N 12,280 N 81,710 N
Tulsa, OK 18,750 N 41,380 N 21,010 N 81,140 N
Memphis, TN 6,860 N 58,390 y 9,320 N 74,570 N
Little Rock, AR 17,480 N 37,050 N 15,570 N 70,100 N
Louisville, KY 8,430 N 47,630 N 11,710 N 67,770 N
Norfolk, VA 5,540 N 46,410 N 11,200 N 63,150 N
Richmond, VA 4,770 N 48,140 N 9,710 N 62,620 N
Dakotas 5,740 N 40,470 N 13,750 N 59,960 N
Greensboro, NC 2,650 N 47,470 N 6,460 N 56,580 N
Green Bay, W 1,870 N 43,790 N 7,140 N 52,800 N
Sacramento, CA 280 N 47,050 y 340 N 47,670 N
Wichita, KS 3,310 N 37,840 N 6,220 N 47,370 N
Bay Area 180 y 46,730 y 280 y 47,190 y
Fresno, CA 80 N 41,220 y N 41,300 N
Dayton, OH 2,440 N 28,120 N 8,610 N 39,170 N
Knoxville, TN 2,330 N 27,620 N 5,200 N 35,150 N
Ft. Myers, FL 1,150 N 28,140 N 5,080 N 34,370 N
Corpus Christi, TX 7,340 N 14,850 N 10,840 N 33,030 N
Jackson, MS 8,650 N 19,730 N 4,050 N 32,430 N
G'ville-Spartanburg 550 N 27,960 N 3,580 N 32,090 N
Amarillo, TX 8,300 N 11,850 N 7,680 N 27,830 N
Charleston, SC 660 N 23,280 N 2,250 N 26,190 N
Savannah, GA 490 N 23,320 N 2,010 N 25,820 N
Columbia, SC 330 N 14,400 N 2,700 N 17,430 N
West Texas 5,310 N 7,120 N 4,910 N 17,340 N
Other 2,960 N 73,720 N 10,280 N 86,960 N
Grand Total 8,336,670 21,991,070 9,500,080 39,827,820
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Summary of Departures To New Air Serivce Areas
By Bay Area Airport and Bay Area Total
Calendar Years 1998, 2010 and 2020
1998 2010 2020
Airport  Air Service Area Depariures Enplaned Seats ~ Departures Enplaned Seats ~ Departures Enplaned Seats
OAK Albuguerque, NM 0 25 47 4 473 676 4 552 756
St. Louis, MO 0 0 0 3 313 447 4 435 596
Birmingham, AL 3 341 487 4 552 756
San Antonio, TX 0 0 0 2 192 274 2 218 298
Oklahoma City, OK 0 0 0 2 192 274 2 218 298
Boise, ID 1 45 78 2 237 - 338 2 276 378
Washington-Baltimore 0 1 1 A 104 149 1 138 189
Orlando, FL 1 104 149 2 247 338
New Orleans, LA 1 132 189 2 218 298
Minneapolis-St. Paul, MN 0 0 0 1 105 150 1 110 150
Miami-Fort Lauderdale, FL 0 0 0 1 132 189 1 138 189
Indianapolis, IN 1 104 149 2 218 298
Houston, TX 0 0 0 1 113 162 2 210 288
Honolulu, HI 0 1 1 1 259 278 2 523 556
Boston, MA 0 0 1 2 276 378
Eugene, OR 0 0 1 4 400 548
Detroit, Ml 0 0 0 1 138 189
Jacksonville, FL 1 109 149
New York City 0 1 1 1 109 149
Atlanta, GA 0 0 1 2 237 324
Raleigh-Durham, NC 1 138 189
San Francisco-Oakland-San Jose, CA 0 22 57
Upstate New York 2 247 338
OAK Total 1 102 195 24 2,802 3,911 45 5,703 7,652
SFO Miiwaukee, WI 1 54 67 4 361 516 5 488 668
Indianapolis, IN 0 25 38 2 294 420 2 307 420
Tampa, FL 1 162 231 1 169 231
Anchorage, AK 0 61 ° 78 1 124 177 1 129 177
Columbus, OH 0 0 0 1 110 150
SFOQ Total 1 160 208 8 941 1,344 10 1,202 1,646
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Air Service Area Operaitons Summary
By Carrier
Years 1998, 2010 and 2020
1998 2010 2020

Air Service Area Carrier Flights  Onboard Seats Flights  Onboard Seats Flights  Onboard Seats
Los Angeles, CA WN 65,428 5,643,040 8,726,111 65,700 7,545,426 10,779,180 73,000 9,010,273 12,342,840
UA 51,872 4,727,563 6,805,698 62,050 6,138,132 8,768,760 69,350 7,268,223 9,956,470

AS 6,839 581,065 957,460 8,760 1,085,364 1,550,520 8,760 1,131,880 1,550,520

DL 2,625 197,608 433,816 3,650 339,815 485,450 3,650 333,595 456,980

co 1,407 83,914 187,896 1,460 165,564 236,520 1,460 172,660 236,520

AA 8 1,180 1,707 14,600 1,655,640 2,365,200 17,520 2,071,915 2,838,240

DN 2,190 302,154 413,910

Los Angeles, CA Total 128,179 11,234,370 17,112,688 156,220 16,929,941 24,185,630 175,930 20,290,700 27,795,480
Seattle, WA AS 17,206 1,618,765 2,408,666 19,710 2,242,779 3,203,970 22,630 2,852,081 3,906,960
UA 12,280 1,132,228 1,554,718 11,680 1,173,256 1,676,080 12,410 1,289,618 1,766,600

WN 7,053 596,046 951,501 11,680 1,422,624 2,032,320 14,600 1,865,150 2,555,000

AA 5 324 783 3,650 413,910 591,300 5,110 604,309 827,820

Seattle, WA Total 36,544 3,347,363 4,915,668 46,720 5,252,569 7,503,670 54,750 6,611,157 9,056,380
San Diego, CA WN 21,112 1,813,972 2,856,314 19,710 2,207,009 3,152,870 22,630 2,823,837 3,868,270
UA 10,593 977,374 1,369,800 10,950 1,003,604 1,433,720 10,950 1,074,326 1,471,680

AA 4,380 496,692 709,560 5,840 690,638 946,080

San Diego, CA Total 31,705 2,791,346 4,226,114 35,040 3,707,305 5,296,150 39,420 4,588,802 6,286,030
Portland, OR AS 12,232 986,303 1,712,480 13,870 1,580,523 2,257,890 16,060 1,995,178 2,733,120
UA 8,457 709,748 1,068,563 5,110 470,120 671,600 5,110 504,123 690,580

WN 6,744 426,384 914,883 6,570 726,131 1,037,330 6,570 821,199 1,124,930

DL 7 1,004 1,278 1,460 71,540 102,200 2,920 198,239 271,560

AA 2,190 248,346 354,780 2,920 345,319 473,040

Portland, OR Total 27,440 2,123,439 3,697,204 29,200 3,096,660 4,423,800 33,580 3,864,058 5,293,230
Phoenix, AZ HP 11,426 1,021,826 1,468,366 14,600 1,346,996 1,924,280 18,250 1,859,821 2,547,700
WN 8,668 658,914 1,164,011 10,950 1,182,965 1,689,950 11,680 1,440,962 1,973,920

UA 5,338 450,055 669,454 5,110 443,548 633,640 5,840 528,637 724,160

AA 1 137 139 2,190 248,346 354,780 2,920 345,319 473,040

Phoenix, AZ Total 25,433 2,130,932 3,301,970 32,850 3,221,855 4,602,650 38,690 4,174,739 5,718,820
Chicago, IL UA 15,283 2,000,742 2,828,832 10,950 1,725,136 2,464,480 14,600 2,323,444 3,182,800
"AA 8,669 902,344 1,274,943 10,950 1,513,071 2,161,530 12,410 1,718,070 2,353,520

WN 2,920 365,876 522,680 - 4,380 561,677 769,420

Tz 1,460 236,082 337,260 1,460 246,200 337,260

Chicago, IL Total 23,952 2,903,086 4,103,775 26,280 3,840,165 5,485,950 32,850 4,849,390 6,643,000
Las Vegas, NV WN 9,761 883,463 1,300,207 13,140 1,356,194 1,937,420 15,330 1,695,155 2,322,130
UA 8,549 838,249 1,093,944 8,760 833,952 1,191,360 10,220 1,183,038 1,620,600

HP 5,186 373,675 670,843 6,570 735,840 1,051,200 8,760 1,039,155 1,423,500

AA 9 1,041 1,251 4,380 496,692 709,560 5,110 604,309 827,820
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1998 2010 2020
Air Service Area Carrier Flights Onboard Seats Flights Onboard Seats Flights Onboard Seats
Las Vegas, NV Total 23,505 2,096,428 3,066,245 32,850 3,422,678 4,889,540 39,420 4,521,657 6,194,050
Dallas-Ft. Worth, TX AA 16,584 1,697,562 2,454,802 13,870 1,856,974 2,652,820 155830 +2.2747/53 3,111,990
DL 3,818 368,174 581,883 5,840 719,488 1,027,840 8,030 1,068,997 1,464,380
UA 708 63,844 104,445 2,920 367,920 525,600 3,650 479,610 657,000
Dallas-Ft. Worth, TX Total 21,110 2,129,580 3,141,130 22,630 2,944,382 4,206,260 27,010 3,820,360 5,233,370
New York City UA 9,761 1,197,604 1,812,162 5,110 765,478 1,093,540 4,380 771,639 1,057,040
AA 3,775 521,594 764,144 2,190 361,788 516,840 2,190 377,293 516,840
co 3,378 463,265 614,846 3,650 625,975 894,250 4,380 783,363 1,073,100
DL 1,052 176,798 223,082 1,460 250,390 357,700 1,460 261,121 357,700
W 71 102,862 135,218 730 76,650 109,500 730 79,935 109,500
FF 516 153,022 243,212 730 191,625 273,750 730 199,838 273,750
WN 730 79,402 108,770
ON 730 91,469 130,670 730 95,389 130,670
New York City Total 19,193 2,615,145 3,792,664 14,600 2,363,375 3,376,250 15,330 2,647,980 3,627,370
Reno, NV WN 9,026 641,837 1,214,482 8,760 840,084 1,200,120 10,220 1,028,497 1,408,900
UA 4,725 405,334 593,139 5,840 573,342 819,060 6,570 663,993 909,580
AR 1 122 133 4,380 450,702 643,860 5,110 604,309 827,820
Reno, NV Total 13,752 1,047,293 1,807,754 18,980 1,864,128 2,663,040 21,900 2,296,799 3,146,300
Salt Lake City, UT DL 7,285 827,468 1,145,801 8,030 900,382 1,286,260 8,030 1,080,188 1,479,710
UA 2,188 208,015 274,098 2,190 245,280 350,400 2,920 351,714 481,800
WN 2,113 184,331 287,291 6,570 675,031 964,330 8,030 980,003 1,342,470
AR 2 133 278 1,460 165,564 236,520 2,190 258,989 354,780
Salt Lake City, UT Total 11,588 1,219,947 1,707,468 18,250 1,986,257 2,837,510 21,170 2,670,895 3,658,760
Boston, MA UA 4,902 562,294 862,284 3,650 487,494 696,420 3,650 558,479 765,040
AA 3,622 336,376 679,994 3,650 453,768 648,240 3,650 431,649 591,300
WN 1,460 201,436 275,940
Boston, MA Total 8,524 898,670 1,542,278 7,300 941,262 1,344,660 8,760 1,191,564 1,632,280
Houston, TX CO 7,071 812,132 1,074,466 7,300 891,184 1,273,120 8,030 1,075,925 1,473,870
UA 728 79,030 134,552 1,460 153,300 219,000 2,190 255,792 350,400
Houston, TX Total 7,799 891,162 1,209,018 8,760 1,044,484 1,492,120 10,220 1,331,717 1,824,270
Honolulu, H UA 4,946  1,355286 1,590,224 3,650 1,059,084 1,138,800 4,380 1,284,566 1,366,560
HA 805 189,286 244,720 1,460 377,468 405,880 2,190 572,291 608,820
TZ 800 248,774 289,456 730 200,276 215,350 1,460 404,858 430,700
DL 728 125,078 213,006 730 166,331 178,850 730 168,119 178,850
AA 730 148,000 159,140 1,460 317,711 337,990
Honolulu, H Total 7,274 1,918,424 2,337,406 7,300 1,951,159 2,098,020 10,220 2,747,545 2,922,920
Eugene, OR UA 6,439 569,678 820,657 13440 721,532 1,030,760 16,790 1,132,945 1,551,980
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1998 2010 2020
Air Service Area Carrier Flights  Onboard Seats Flights  Onboard Seats Flights  Onboard Seats
WN 2,920 292,029 400,040
AA 5,840 192,377 263,530
Eugene, OR Total 6,439 569,678 820,657 13,140 721,532 1,030,760 25,550 1,617,352 2,215,550
St. Louis, MO T™W 6,394 660,358 947,481 8,760 825,776 1,179,680 8,760 983,733 1,347,580
WN 1 18 137 2,190 228,417 326,310 2,920 317,608 435,080
UA 1 203 206 730 76,650 109,500 1,460 159,870 219,000
St. Louis, MO Total 6,396 660,579 947,824 11,680 1,130,843 1,615,490 13,140 1,461,212 2,001,660
Atlanta, GA DL 5,585 874,488 1,211,241 8,030 1,255,016 1,792,880 10,220 1,617,884 2,216,280
UA 724 66,045 104,002 730 76,650 109,500 1,460 159,870 219,000
Atlanta, GA Total 6,309 940,533 1,315,243 8,760 1,331,666 1,902,380 11,680 1,777,754 2,435,280
Minneapolis-St. Paul, MN NW 5,555 744,936 1,000,189 5,110 647,948 925,640 6,570 903,798 1,238,080
UA 6 858 1,121 2,190 229,950 328,500 2,190 239,805 328,500
SY 1,460 193,158 275,940 1,460 201,436 275,940
Minneapolis-St. Paul, IVN Total 5,561 745,794 1,001,310 8,760 1,071,056 1,530,080 10,220 1,345,040 1,842,520
Washington-Baltimore UA 4,452 673,547 946,813 5,110 800,737 1,143,910 5,110 921,384 1,262,170
AA 258 16,468 48,504 1,460 148,701 212,430 2,190 275,509 377,410
WN 2 215 274 730 76,139 108,770 730 100,718 137,970
Washington-Baltimore Total 4,712 690,230 995,591 7,300 1,025,577 1,465,110 8,030 1,297,612 1,777,550
Philadelphia, PA us 2,373 302,413 417,326  ° 5,110 698,026 997,180 5,840 960,286 1,315,460
UA 2,111 185,150 326,480 1,460 153,300 219,000 2,190 239,805 328,500
Philadelphia, PA Total 4,484 487,563 743,806 6,570 851,326 1,216,180 8,030 1,200,091 1,643,960
Detroit, Ml NW 3,512 453,036 647,890 5,840 820,666 1,172,380 7,300 983,733 1,347,580
WN 730 100,718 137,970
Detroit, M Total 3,512 453,036 647,890 5,840 820,666 1,172,380 8,030 1,084,452 1,485,550
Boise, ID UA 3,052 255,644 378,301 2,190 203,378 290,540 2,190 212,094 290,540
WN 416 32,787 56,722 1,460 172,718 246,740 1,460 201,436 275,940
AS 730 64,386 91,980 1,460 134,291 183,960
Boise, ID Total 3,468 288,431 435,023 4,380 440,482 629,260 5,110 547,821 750,440
Spokane, WA UA 2,192 190,472 272,224 2,190 190,092 271,560 2,190 212,094 290,540
WN 732 57,363 99,804 1,460 152,278 217,540 1,460 158,804 217,540
AA 730 26,645 36,500
Spokane, WA Total : 2,924 247,835 372,028 3,650 342,370 489,100 4,380 397,543 544,580
Miami-Fort Lauderdale, FL AA 2,175 272,330 415,615 2,190 276,962 395,660 2,190 288,832 395,660
UA 724 130,979 209,204 730 63,364 90,520 730 79,935 109,500
WN 730 96,579 137,970 730 100,718 137,970
Miami-Fort Lauderdale, FL Total 2,899 403,309 624,819 3,650 436,905 624,150 3,650 469,485 643,130
Cincinnati,OH DL 2,782 321,200 460,985 2,920 422,086 602,980 3,650 579,795 794,240
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Air Service Area Carrier Flights ~ Onboard Seats Flights = Onboard Seats Flights  Onboard Seats
Cinclnnatl,OH Total 2,782 321,200 460,985 2,920 422,086 602,980 3,650 579,795 794,240
Pitsburgh, PA us 2,698 347,031 446,832 3,650 356,678 509,540 2,920 319,740 438,000
UA 5 738 892 1,460 205,422 293,460 2,920 456,162 624,880
Pttsburgh, PA Total 2,703 347,769 447,724 5,110 562,100 803,000 5,840 775,902 1,062,880
Austin, TX AA 1,652 160,921 228,033 1,460 165,564 236,520 1,460 172,660 236,520
UA 719 56,593 80,586 730 63,364 90,520 730 66,080 90,520
Austin, TX Total 2,371 217,514 308,619 2,190 228,928 327,040 2,190 238,739 327,040
Charlotte, NC us 2,057 230,114 324,698 2,920 308,644 440,920 2,920 387,951 531,440
Charlotte, NC Total 2,057 230,114 324,698 2,920 308,644 440,920 2,920 387,951 531,440
Cleveland, OH (¢/0) 1,728 157,697 219,077 2,190 211,554 302,220 2,190 266,983 365,730
Cleveland, OH Total 1,728 157,697 219,077 2,190 211,554 302,220 2,190 266,983 365,730
San Francisco-Oakland-San Jose, CA UA 1,398 95,201 235,008 26,280 837,529 1,196,470 36,500 1,,648,260 2,257,890
AA 7,300 1245,667 336,530
San Francisco-Oakland-San Jose, CA Total 1,398 95,201 235,008 26,280 837,529 1,196,470 43,800 1,893,927 2,594,420
Memphis, TN NW 1,361 153,294 208,622 2,190 231,994 331,420 2,920 308,016 421,940
Memphis, TN Total 1,361 153,294 208,622 2,190 231,994 331,420 2,920 308,016 421,940
Kansas City, MO WN 1,085 111,500 148,510 1,460 172,718 246,740 1,460 180,120 246,740
Kansas City, MO Total 1,085 111,500 148,510 1,460 172,718 246,740 1,460 180,120 246,740
Orlando, FL UA 731 102,046 137,388 1,460 188,048 268,640 1,460 196,107 268,640
WN 730 76,139 108,770 1,460 180,120 246,740
AA 730 82,782 118,260 1,460 172,660 236,520
Orlando, FL Total 731 102,046 137,388 2,920 346,969 495,670 4,380 548,887 751,900
Nashville, TN WN 725 71,627 99,295 730 96,579 137,970 730 100,718 137,970
Nashville, TN Total 725 71,527 99,295 730 96,579 137,970 730 100,718 137,970
New Orleans, LA UA 7AW 71,607 93,444 730 63,364 90,520 730 79,935 109,500
WN 730 96,579 137,970 1,460 158,804 217,540
New Orleans, LA Total 717 71,607 93,444 1,460 159,943 228,490 2,190 238,739 327,040
Tucson, AZ WN 702 51,641 95,499 2,920 286,160 408,800 2,920 338,924 464,280
Tucson, AZ Total 702 51,641 95,499 2,920 286,160 408,300 2,920 338,924 464,280
Milwaukee, WI X 428 38,141 47,432 2,920 263,676 376,680 3,650 355,977 487,640
Milwaukee, WI Total 428 38,141 47,432 2,920 263,676 376,680 3,650 355,977 487,640
Albuquerque, NM WN 249 18,470 33,948 2,920 345,436 493,480 2,920 402,872 551,880
Albuquerque, NM Total 249 18,470 33,948 2,920 345,436 493,480 2,920 402,872 551,880
Anchorage, AK AS 164 15,217 22,960 730 90,447 129,210 730 94,323 129,210
Anchorage, AK Total 164 15,217 22,960 730 90,447 129,210 730 94,323 129,210
Indianapolis, IN TZ 151 16,832 20,211 1.460 214,620 306,600 1,460 223,818 306,600
WN 730 76,139 108,770 1,460 158,804 217,540
E
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Air Service Area Carrier Flights Onboard Seats Flights Onboard Seats Flights Onboard Seats
Indianapolis, IN Total 151 16,832 26,211 2,190 290,759 415,370 2,920 382,622 524,140
Sacramento, CA UA 16 1,510 2,518 32,120 541,660 773,800 37,960 1,222,473 1,674,620
Sacramento, CA Total 16 1,510 2,518 32,120 541,660 773,800 37,960 1,222,473 1,674,620
Fresno, CA UA 1 139 12,410 225,351 321,930 14,600 513,716 703,720

AA 2,190 76,650 109,500 4,380 159,870 219,000
Fresno, CA Total 1 139 14,600 302,001 431,430 18,980 673,586 922,720
Denver, CO WN 5,840 711,312 1,016,160 9,490 1,245,387 1,706,010

F9 2,190 274,407 392,010 2,920 381,556 522,680

UA 17,520 2,421,118 3,458,740 18,250 2,823,304 3,867,540
Denver, CO Total 25,550 3,406,837 4,866,910 30,660 4,450,248 6,096,230
San Antonio, TX WN - 1,460 140,014 200,020 1,460 158,804 217,540
San Antonio, TX Total 1,460 140,014 200,020 1,460 158,804 217,540
Birmingham, AL WN 2,190 248,857 355,510 2,920 402,872 551,880
Birmingham, AL Total 2,190 248,857 355,510 2,920 402,872 551,880
Oklahoma City, OK WN 1,460 140,014 200,020 1,460 158,804 217,540
Oklahoma City, OK Total 1,460 140,014 200,020 1,460 158,804 217,540
Columbus, OH HP 730 79,935 109,500
Columbus, OH Total 730 79,935 109,500
Jacksonville, FL WN 730 79,402 108,770
Jacksonville, FL Total ‘ 730 79,402 108,770
Tampa, FL DN 730 118,041 168,630 730 123,100 168,630
Tampa, FL Total 730 118,041 168,630 730 123,100 168,630
Raleigh-Durham, NC ' WN 730 100,718 137,970

AA 730 102,711 146,730 730 107,113 146,730
Raleigh-Durham, NC Total 730 102,711 146,730 1,460 207,831 284,700
Upstate New York WN 1,460 180,120 246,740
Upstate New York Total 1,460 180,120 246,740
Grand Total 452,071 44,855,453 66,777,650 671,600 70,594,300 100,159,650 811,030 91,637,396 124,689,840
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1998 2010 2020
Air Service Area ~Opeérations  Passengers Seats ~ Operations  Passengers Seats ~ Operations _ Passengers Seats
OAK Los Angeles, CA 69 5,551 9,117 75 7,370 10,549 83 8,989 12,310
Seattle, WA 14 1,187 1,916 22 2,346 3,358 28 3,186 4,363
Portland, OR 1 788 1,544 14 1,315 1,883 17 1,768 2,421
San Diego, CA 1 960 1,449 12 1,149 1,644 16 1,741 2,384
Las Vegas, NV 9 709 1,157 13 1,252 1,792 16 1,760 2,410
Denver, CO 5 493 679 10 1,149 1,644 14 1,774 2,430
Phoenix, AZ 6 497 795 1 1,094 1,566 14 1,578 2,161
Reno, NV 7 476 97 10 957 1,370 1l 1,171 1,603
Chicago, IL 3 298 440 8 927 1,327 1 1,325 1,815
Dallas-Ft. Worth, TX 7 577 907 7 792 1,134 9 1,065 1,458
Salt Lake City, UT 4 334 552 8 817 1,170 - 1 1,198 1,641
Albuquerque, NM 0 24 47 4 472 676 4 552 756
Tucson, AZ 1 68 131 4 391 560 4 464 636
Birmingham, AL 0 0 0 3 340 487 4 552 756
Honolulu, HI 0 1 1 1 258 278 2 523 556
St. Louis, MO 0 0 0 3 312 447 4 435 596
Kansas City, MO 1 144 203 2 236 338 2 247 338
Orlando, FL 0 0 0 2 236 338 3 356 487
Spokane, WA 1 75 137 2 208 298 2 218 298
San Antonio, TX 0 0 0 2 191 274 2 218 298
Eugene, OR 0 0 1 0 0 0 4 400 548
Oklahoma City, OK 0 0 0 2 191 274 2 200 274
Washington-Baltimore 0 1 1 1 104 149 2 276 378 .
Nashville, TN 1 94 136 1 132 189 1 138 189
New Orleans, LA 0 0 0 1 132 189 2 218 298
Indianapolis, IN 0 0 0 1 104 149 2 218 298
Boston, MA’ 0 0 1 0 0 0 2 276 378
Houston, TX 0 0 0 1 88 126 2 184 252
Miami-Fort Lauderdale, FL 0 0 0 1 132 189 i 138 189
Boise, ID 1 43 78 1 104 149 i 109 149
Upstate New York 0 0 0 0 0 -0 2 247 338
Atlanta, GA 0 0 1 0 0 0 2 237 324
Minneapolis-St. Paul, MN 0 0 0 1 105 150 1 110 150
New York City 0 1 1 0 0 0 1 138 189
Detroit, M 0 0 0 0 0 0 1 138 189
Raleigh-Durham, NC 0 0 0 0 0 0 1 138 189
Jacksonville. FL 0 0 0 0 0 0 1 109 149
San Francisco-Oakland-San Jose, CA 1 2 85 0 0 0 0 0 0
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By Bay Area Airport and Air Service Area
Calendar Years 1998, 2010 and 2020
1998 2010 2020
Air Service Area Operations _ Passengers Seals ~ Operalions Passengers Seats ~ Operations  Passengers Seats
Sacramento, CA 0 3 5 0 0 0 0 0 0
Anchorage, AK 0 0 0 0 0 0 0 0 0
Cincinnati,OH 0 0 0 0 0 0 0 0 0
Des Moines, 1A 0 0 1 0 0 0 0 0 0
Omaha, NE 0 0 0 0 0 0 0 0 0
Pttsburgh, PA 0 0 0 0 0 0 0 0 0
Amarillo, TX 0 0 0 0 0 0 0 0 0
West Texas 0 0 0 0 0 0 0 0 0
Tulsa, OK 0 0 0 0 0 0 0 0 0
Milwaukee, W! 0 0 0 0 0 0 0 0 0
Charlotte, NC 0 0 0 0 0 0 0 0 0
El Paso, TX 0 0 1 0 0 0 0 0 0
Austin, TX 0 0 0 0 0 0 0 0 0
QAK Total 153 12,347 20,361 223 22,906 32,697 285 32,391 44,198
SFO Los Angeles, CA 85 6,641 10,223 103 9,382 13,429 108 10,588 14,500
Chicago, IL 22 3,082 4,303 23 3,247 4,648 26 3,951 5,410
New York City 26 3,538 5,120 22 3,104 4,443 22 3,245 4,444
Seattle, WA 25 2,314 3,319 27 2,783 3,984 30 3,327 4,556
Denver, CO 18 2,412 3,249 19 2,686 3,845 21 3,188 4,366
Honolulu, HI 12 3,170 3,909 9 2,186 2,355 11 2,761 2,936
San Diego, CA 23 2,017 3,071 24 2,279 3,262 24 2,491 3,411
Phoenix, AZ 19 1,585 2,456 23 2,208 3,160 24 2,447 3,351
Las Vegas, NV 17 1,577 2,211 20 1,911 2,736 24 2,471 3,384
Dallas-Ft. Worth, TX 14 1,495 2,186 16 1,961 2,807 18 2,420 3,314
Portland, OR 17 1,309 2,152 17 1,538 2,202 19 1,850 2,534
Atlanta, GA 7 1,078 1,449 8 1,290 1,846 9 1,526 2,090
San Francisco-Oakland-San Jose, CA 42 237 1,487 36 1,145 1,639 50 2,259 3,093
Salt Lake City, UT 9 923 1,282 10 1,156 1,655 12 1,428 1,955
Washington-Baltimore 8 1,227 1,682 8 1,086 1,554 8 1,157 1,584
Minneapolis-St. Paul, MN 6 834 1,089 9 1,150 1,646 10 1,405 1,924
Houston, TX 9 1,030 1,414 9 1,081 1,547 10 1,250 1,712
Eugene, OR 10 780 1,152 18 986 1,412 23 1,552 2,126
Philadelphia, PA 6 669 1,020 8 1,059 1,516 10 1,535 2,102
Boston, MA 9 1,014 1,662 7 920 1,317 7 1,002 1,372
St. Louis, MO 6 652 894 9 907 1,298 9 1,116 1,528
Sacramento, CA 38 61 1,024 44 741 1,060 52 1,675 2,294
Detroit, Mi 4 548 765 6 870 1,246 7 997 1,366
Pitsburgh, PA 4 476 613 6 664 950 7 954 1,306
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1998 2010 2020
Air Service Area Operations  Passengers Seals Operations P gers Seats Operations  Passengers Seats
Reno, NV 6 556 814 7 697 998 8 838 1,148
Cincinnati,OH 4 440 631 5 605 866 6 808 1,106
Miami-Fort Lauderdale, FL 4 552 856 4 465 666 4 505 692
Charlotte, NC 3 315 445 4 422 604 4 532 728
Boise, 1D 4 350 518 4 347 496 4 362 496
Fresno, CA 18 18 503 17 308 441 20 704 964
Memphis, TN 2 211 287 3 317 454 4 422 578
Cleveland, OH 2 216 300 3 289 414 3 366 501
Spokane, WA 3 261 373 3 260 372 3 291 398
Milwaukee, WI 1 54 67 3 286 410 4 410 562
Orlando, FL 1 140 188 2 239 342 2 269 368
Indianapolis, IN 0 25 38 2 293 420 2 307 420
Tampa, FL 0 0 0 1 161 231 1 169 231
Anchorage, AK 0 61 78 1 124 177 1 129 177
New Orleans, LA 1 99 129 1 87 124 1 110 150
Austin, TX 1 78 111 1 87 124 1 N 124
Albuquerque, NM 2 127 212 0 0 0 0 0 0
Columbus, OH 0 0 0 0 0 0 1 110 150
Kansas City, MO 0 17 20 0 0 0 0 0 0
Omabha, NE 0 5 6 0 0 0 0 0 0
San Antonio, TX 0 1 2 0 0 0 0 0 0
Dakotas 0 1 1 0 0 0 0 0 0
Amarillo, TX 0 1 1 0 0 0 0 0 0
Tucson, AZ 0 1 1 0 0 0 0 0 0
Oklahoma City, OK 0 1 1 0 0 0 0 0 0
Birmingham, AL 0 0 0 0 0 0 0 0 0
El Paso, TX 0 0 1 0 0 0 0 0 0
Des Moines, IA 0 0 0 0 0 0 0 0 0
Little Rock, AR 0 0 0 0 0 0 0 0 0
West Texas 0 0 0 0 0 0 0 0 0
Greensboro, NC 0 0 0 0 0 0 0 0 0
Richmond, VA 0 0 0 0 0 0 0 0 0
Louisville, KY 0 0 0 0 0 0 0 0 0
Wichita, KS 0 0 0 0 0 0 0 0 0
Corpus Christi, TX 0 0 0 0 0 0 0 0 0
Ft. Myers, FL 0 0 0 0 0 0 0 0 0
Greenville-Spartanburg, SC 0 0 0 0 0 0 0 0 0
Upstate New York 0 0 0 0 0 0 0 0 0
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1998 2010 2020
Air Service Area Operations  Passengers Seats Operations  Passengers Seats Operations Passengers Seats
SFO Total 488 42,204 63,317 542 51,327 72,696 610 63,015 85,451
SJC Los Angeles, CA 58 4,258 7,231 65 6,409 9,174 78 8,233 11,274
Seattle, WA 12 1,106 1,740 19 2,047 2,930 22 2,533 3,469
San Diego, CA 15 1,164 1,969 16 1,636 2,342 18 2,034 2,786
Las Vegas, NV 11 896 1,462 15 1,522 2,179 18 1,963 2,688
Portland, OR 12 822 1,623 14 1,379 1,974 16 1,669 2,285
Dallas-Ft. Worth, TX 9 775 1,210 10 1,268 1,815 13 1,741 2,384
Phoenix, AZ 10 773 1,275 11 1,103 1,579 15 1,696 2,322
Chicago, IL 9 792 1,248 8 1,063 1,522 10 1,376 1,885
Reno, NV 8 568 1,149 9 898 1,286 10 1,136 1,555
Denver, CO 5 587 800 7 829 1,186 8 1,127 1,543
Salt Lake City, UT 4 382 557 7 748 1,071 9 1,027 1,406
Atlanta, GA 2 201 352 4 531 760 5 673 922
St. Louis, MO .3 242 405 4 327 468 5 451 618
Boston, MA 3 235 580 3 367 525 3 355 486
Houston, TX 2 183 243 3 314 450 4 394 540
Minneapolis-St. Paul, MN 2 181 285 2 210 300 3 329 450
Austin, TX 2 211 313 2 226 324 2 237. 324
Detroit, MI 1 71 125 2 251 360 3 351 480
Honolulu, HI 0 0 0 1 202 218 2 435 463
Washington-Baltimore 1 47 110 2 226 324 3 355 486
Boise, ID 2 78 134 2 176 252 3 276 378
New York City 0 44 77 1 113 162 2 237 324
San Francisco-Oakland-San Jose, CA 0 23 59 0 0 0 10 337 461
Fresno, CA 0 1 3 3 105 150 6 219 300
Raleigh-Durham, NC 0 0 0 1 140 201 1 147 201
Eugene, OR 0 0 0 0 0 0 8 264 361
Philadelphia, PA 0 0 0 1 105 150 1 110 150
Pttsburgh, PA 0 0 0 1 105 150 1 110 150
Milwaukee, Wi 0 1 1 1 74 106 1 77 106
Orlando, FL 0 0 0 0 0 0 1 118 162
Spokane, WA 0 0 1 0 0 0 1 37 50
Cleveland, OH 0 1 1 0 0 0 0 0 0
Kansas City, MO 0 1 1 0 0 0 0 0 0
Sacramento, CA 0 1 2 0 0 0 0 0 0
Amaritlo, TX 0 1 1 0 0 0 0 0 0
Omaha, NE 0 0 1 0 0 0 0 0 0
Albuguerque, NM 0 0 1 0 0 0 0 0 0
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By Bay Area Airport and Air Service Area
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1998 2010 2020
Air Service Area ‘Operations  Passengers Seats = Operations Passengers “Seals ~ Operations _ Passengers ~Seals
West Texas 0 0 1 0 0 0 0 0 0
Cincinnati,OH 0 0 1 0 0 0 0 0 0
Upstate New York 0 0 1 0 0 0 0 0 0
indianapolis, IN 0 0 0 0 0 0 0 0 0
Birmingham, AL 0 0 0 0 0 0 0 0 0
Miami-Fort Lauderdale, FL. 0 0 0 0 0 0 0 0 0
Nashville, TN 0 0 0 0 0 0 0 0 0
El Paso, TX 0 0 0 0 0 0 0 0 0
Des Moines, 1A 0 0 0 0 0 0 0 0 0
Little Rock, AR 0 0 0 0 0 0 0 0 0
New Orleans, LA 0 0 0 0 0 0 0 0 0
SJC Total 172 13,647 22,962 214 22,376 31,958 282 30,043 41,009
Bay Area Total 814 68,197 106,641 979 96,609 137,351 1,177 125,450 170,658
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Annual Historical and Forecast Operations, Passengers and Seats
By Bay Area Airport and Air Service Area
Calendar Years 1998, 2010 and 2020
1998 2010 2020

Air Service Area Operations Passengers  Seats  Operations Passengers Seals ~ Operations Passengers Seats
OAK Los Angeles, CA 50,080 4,052,005 6,655,164 54,750 5,379,843 7,700,770 60,590 6,562,032 8,986,300
Seattle, WA 10,193 866,184 1,398,391 16,060 1,712,533 2,451,340 20,440 2,325,763 3,184,990
Portland, OR 8,186 575,336 1,127,356 10,220 960,304 1,374,590 12,410 1,290,551 1,767,330
San Diego, CA 7,835 700,493 1,057,678 8,760 838,417 1,200,120 11,680 1,270,827 1,740,320
Las Vegas, NV 6,870 517,683 844,703 9,490 913,895 1,308,160 11,680 1,284,687 1,759,300
Denver, CO 3,643 360,091 495,534 7,300 838,417 1,200,120 10,220 1,295,348 1,773,900
Phoenix, AZ 4,703 362,471 580,393 8,030 798,638 1,143,180 10,220 1,151,954 1,577,530
Reno, NV 5,290 347,376 708,704 7,300 698,681 1,000,100 8,030 854,503 1,170,190
Chicago, IL 2,489 217,257 321,386 5,840 676,751 968,710 8,030 967,513 1,324,950
Dallas-Ft. Worth, TX 4,758 421,164 662,469 5,110 578,324 827,820 6,570 777,209 1,064,340
Salt Lake City, UT 3,031 244,005 402,966 5,840 596,684 854,100 8,030 874,760 1,197,930
Albuquerque, NM 250 17,665 34,074 2,920 344,751 493,480 2,920 402,997 551,880
Tucson, AZ 702 49,299 95,499 2,920 285,592 408,800 2,920 339,029 464,280
- Birmingham, AL 2,190 248,363 355,510 2,920 402,997 551,880
Honolulu, HI 3 723 943 730 188,360 202,940 1,460 381,645 405,880
St. Louis, MO 2 126 277 2,190 227,964 326,310 2,920 317,707 435,080
Kansas City, MO 1,085 104,836 148,510 1,460 172,375 246,740 1,460 180,176 246,740
Orlando, FL 1,460 172,375 246,740 2,190 259,603 355,510
Spokane, WA 733 54,771 99,920 1,460 151,976 217,540 1,460 158,853 217,540
San Antonio, TX 1 78 128 1,460 139,736 200,020 1,460 158,853 217,540
Eugene, OR 4 98 510 2,920 292,120 400,040
Oklahoma City, OK 2 188 278 1,460 139,736 200,020 1,460 146,060 200,020
Washington-Baltimore 3 437 561 730 75,988 108,770 1,460 201,499 275,940
Nashville, TN 725 68,284 99,295 730 96,387 137,970 730 100,749 137,970
New Orleans, LA 730 96,387 137,970 1,460 158,853 217,540
Indianapolis, IN 730 75,988 108,770 1,460 158,853 217,540
Boston, MA 2 203 376 1,460 201,499 275,940
Houston, TX 2 228 324 730 64,258 91,980 1,460 134,332 183,960
Miami-Fort Lauderdale, FL. 1 166 188 730 96,387 137,970 730 100,749 137,970
Boise, ID 417 31,407 56,848 730 75,988 108,770 730 79,427 108,770
Upstate New York 1,460 180,176 246,740
Atlanta, GA 2 128 426 1,460 172,713 236,520
Minneapolis-St. Paul, MN 1 63 126 730 76,498 109,500 730 79,960 109,500
New York City 5 580 848 730 100,749 137,970
Detroit, M! 2 182 273 730 100,749 137,970
Raleigh-Durham, NC 730 100,749 137,970
Jacksonville, FL 730 79,427 108,770

San Francisco-Oakland-San Jose, CA 948 15,657 62,279
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Exhibit 024

Page 2 of 5
Annual Historical and Forecast Operations, Passengers and Seats
By Bay Area Airport and Air Service Area
Calendar Years 1998, 2010 and 2020
1998 2010 2020
Air Service Area Operations  Passengers Seals ~ Operations Passengers Seals ~ Operalions Passengers  Seals
Sacramento, CA 27 2,170 3,657
Anchorage, AK 2 244 328
Cincinnati,OH 2 233 313
Des Moines, I1A 3 227 399
Omaha, NE 2 218 273
Pttsburgh, PA 2 186 252
Amarillo, TX 2 180 278
West Texas 2 178 278
Tulsa, OK 1 131 137
Milwaukee, WI 1 111 126
Charlotte, NC 1 88 126
El Paso, TX 7 70 929
Austin, TX 1 70 128
OQAK Total 112,020 9,013,293 14,863,650 162,790 16,721,597 23,868,810 208,050 23,645,676 32,264,540
SFO Los Angeles, CA 62,168 4,848,245 7,462,469 75,190 6,848,602 9,803,170 78,840 7,729,445 10,585,000
Chicago, IL 15,981 - 2,249,934 3,141,003 16,790 2,370,415 3,393,040 18,980 2,883,883 3,949,300
New York City 18,898 2,582,756 3,737,511 16,060 2,265,868 3,243,390 16,060 2,368,942 3,244,120
Seattle, WA 18,475 1,689,336 2,422,538 19,710 2,031,784 2,908,320 21,900 2,428,645 3,325,880
Denver, CO 13,210 1,761,057 2,371,927 13,870 1,960,896 2,806,850 15,330 2,327,363 3,187,180
Honolulu, Hi 9,048 2,313,911 2,853,649 6,570 1,595,637 1,719,150 8,030 2,015,308 2,143,280
San Diego, CA 17,063 1,472,108 2,241,523 17,520 1,663,574 2,381,260 17,520 1,818,285 2,490,030
Phoenix, AZ 13,641 1,156,883 1,793,220 16,790 1,611,556 2,306,800 17,520 1,786,301 2,446,230
Las Vegas, NV 12,532 1,151,124 1,614,040 14,600 1,395,322 1,997,280 17,520 1,803,893 2,470,320
Dallas-Ft. Worth, TX 10,126 1,091,178 1,595,533 11,680 1,431,531 2,049,110 13,140 1,766,578 2,419,220
Portland, OR 12,475 955,718 1,570,881 12,410 1,122,989 1,607,460 13,870 1,350,787 1,849,820
Atlanta, GA 4,896 787,176 1,058,046 5,840 941,434 1,347,580 6,570 1,114,106 1,525,700
San Francisco-Oakland-San Jose, CA 30,781 173,180 1,085,296 26,280 835,867 1,196,470 36,500 1,648,771 2,257,890
Salt Lake City, UT 6,458 673,747 935,770 7,300 844,027 1,208,150 8,760 1,042,142 1,427,150
Washington-Baltimore 6,139 895,725 1,227,854 5,840 792,518 1,134,420 5,840 844,375 1,156,320
Minneapolis-St. Paul, MN 4,185 608,940 794,904 6,570 839,437 1,201,580 7,300 1,025,617 1,404,520
Houston, TX 6,334 751,778 1,032,004 6,570 788,948 1,129,310 7,300 912,608 1,249,760
Eugene, OR 7,111 569,678 840,805 13,140 720,100 1,030,760 16,790 1,133,297 1,551,980
Philadelphia, PA 4,489 488,632 744,928 5,840 773,139 1,106,680 7,300 1,120,503 1,534,460
Boston, MA 6,769 740,181 1,213,219 5,110 671,652 961,410 5,110 731,365 1,001,560
St. Louis, MO 4,301 475,943 652,424 6,570 661,962 947,540 6,570 814,524 1,115,440
Sacramento, CA 27,454 44,203 747,213 32,120 540,585 773,800 37,960 1,222,852 1,674,620
Deiioit, il 2,014 400,295 ££8,268 4,380 635,443 909,580 5,110 728.167 997.180
Pttsburgh, PA 2,703 347,774 447,781 4,380 484,487 693,500 5,110 696,183 953,380
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Exhibit 024
Page 3 of 5
Annual Historical and Forecast Operations, Passengers and Seats
By Bay Area Airport and Air Service Area
Calendar Years 1998, 2010 and 2020
1998 2010 2020

Air Service Area Operations  Passengers Seats ~ Operations  Passengers Seats  Operations Passengers Seats
Reno, NV ' 4,732 405,998 594,310 5,110 508,966 728,540 5,840 611,959 838,040
Cincinnati,OH 2,782 321,200 460,985 3,650 441,648 632,180 4,380 589,570 807,380
Miami-Fort Lauderdale, FL 2,899 403,309 624,819 2,920 339,651 486,180 2,920 368,881 505,160
Charlotte, NC 2,057 230,114 = 324,698 2,920 308,032 440,920 2,920 388,071 631,440
Boise, ID 3,052 255,644 378,301 2,920 252,953 362,080 2,920 264,400 362,080
Fresno, CA 13,184 13,293 367,146 12,410 224,904 321,930 14,600 513,875 703,720
Memphis, TN 1,366 153,959 209,426 2,190 231,534 331,420 2,920 308,112 421,940
Cleveland, OH 1,729 157,874 219,283 2,190 211,134 302,220 2,190 267,066 365,730
Spokane, WA 2,193 190,573 272,340 2,190 189,715 271,560 2,190 212,160 290,540
Milwaukee, WI 437 39,450 49,108 2,190 209,094 299,300 2,920 299,583 410,260
Orlando, FL 732 102,125 137,578 1,460 174,415 249,660 1,460 196,168 268,640
Indianapolis, IN 162 18,319 28,024 1,460 214,194 306,600 1,460 223,887 306,600
Tampa, FL 730 117,807 168,630 730 123,138 168,630
Anchorage, AK 347 44,287 56,988 730 90,268 129,210 730 94,353 129,210
New Orleans, LA 719 71,926 93,812 730 63,238 90,520 730 79,960 109,500
Austin, TX 722 56,860 81,009 730 63,238 90,520 730 66,100 90,520
Albuguergue, NM 1,136 92,607 154,437

Columbus, OH 2 153 256 730 79,960 109,500
Kansas City, MO 108 12,268 14,498

Omaha, NE 27 3,597 4,237

San Antonio, TX 9 1,076 1,420

Dakotas 5 943 1,064

Amarilio, TX 5 609 695

Tucson, AZ 5 470 654

Oklahoma City, OK 4 454 631

Birmingham, AL 2 240 327

El Paso, TX 3 220 425

Des Moines, IA 2 199 307

Little Rock, AR 2 195 332

West Texas 2 191 286

Greensboro, NC 1 182 182

Richmond, VA 1 142 168

Louisvilte, KY 1 136 149

Wichita, KS 1 126 145

Corpus Christi, TX 1 115 141

Ft. Myers, FL 1 114 188

Greenville-Spartanburg, SC 1 106 126

Upstate New York 1 82 144 X
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Page 5 of 5
Annual Historical and Forecast Operations, Passengers and Seats
By Bay Area Airport and Air Service Area
Calendar Years 1998, 2010 and 2020
1998 ' 2010 2020

Air Service Area Operations  Passengers Seats Operations  Passengers Seals Operations Passengers eats

West Texas 3 282 417

Cincinnati,OH 3 265 409

Upstate New York 2 189 376

Indianapolis, IN 2 172 265

Birmingham, AL 1 164 180

Miami-Fort Lauderdale, FL 1 163 188

Nashville, TN 1 155 180

El Paso, TX 1 123 139

Des Moines, |A 1 111 126

Little Rock, AR 1 94 139

New Orleans, LA 1 74 126
SJC Total 125,415 9,962,019 16,762,477 156,220 16,334,663 23,329,340 205,860 21,931,470 29,936,570
Bay Area Total 594,019 49,783,970 77,847,571 714,670 70,524,823 100,266,230 859,210 91,578,328 124,580,340
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ASSOCIATES

Code Airport Name City
ABO Albuquerque International Albuquerque, NM
ACV Arcata Arcata/Eureka, CA
ANC Anchorage International Anchorage, AK
ATL William B Hartsfield International Atlanta, GA
AUS Robert Mueller Muni Austin, TX
BDL Bradley International Hartford, CT
BFL Meadows Field Bakersfield, CA
BHM Birmingham International Birmingham, AL
BNA Nashville International Nashville, TN
BOI Boise Air Terminal /Gowen Fld/ Boise, ID
BOS General Edward Lawrence Logan International Boston, MA
BUF Greater Buffalo International Buffalo, NY
BUR Burbank-Glendale-Pasadena Burbank, CA
BWI Baltimore-Washington International Baltimore, MD
CEC Jack Mc Namara Field Crescent City, CA
CLE Cleveland-Hopkins International Cleveland, OH
CLT Charlotte/Douglas International Charlotte, NC
CMH Port Columbus International Columbus, OH
CVG Cincinnati/Northern Kentucky International Cincinnati, OH
DFW Dallas/Fort Worth International Dallas/Fort Worth, TX (DFW)
DIA Denver International Denver, CO
DTW Detroit Metropolitan Wayne County Detroit, MI
EUG Mahlon Sweet Field Eugene, OR
EWR Newark International Newark, NJ
FAT Fresno Air Terminal Fresno, CA
FLL Fort Lauderdale/Hollywood International Fort Lauderdale, FL
GEG Spokane International Spokane, WA
HNL Honolulu International Honolulu, HI
IAD Washington Dulles International Washington, DC (Dulles)
IAH Houston Intercontinental Houston, TX (Bush)
IND Indianapolis International Indianapolis, IN
JAX Jacksonville International Jacksonville, FL
JFK John F Kennedy International New York, NY (Kennedy)
KOA Keahole-Kona International Kailua/Kona, HI
LAS Mc Carran International Las Vegas, NV
LAX Los Angeles International Los Angeles, CA (International)
LGB Long Beach /Daugherty Field/ Long Beach, CA
MCE Merced Municipal/Macready Field Merced, CA
MCl Kansas City International Kansas City, MO
MCO Orlando International Orlando, FL
MDW Chicago Midway Chicago, IL (Midway)
MEM Memphis International Memphis, TN
MFR Rogue Valley International - Medford Medford, OR
MIA Miami International Miami, FL
MKE General Mitchell International Milwaukee, WI
MOD Modesto City-County--Harry Sham Field Modesto, CA
MRY Monterey Peninsula Monterey, CA
MSP Minneapolis-St Paul International/Wold-Chamberlain/  Minneapolis, MN
MSY New Orleans International/Moisant Fld/ New Orleans, LA
OGG Kahului Kahului, H
OKC Will Rogers World Oklahoma City, OK
ONT Ontario International Ontario, CA
ORD Chicago O'Hare Intemational Chicago, IL (O'Hare)
POX Portland International Portland, OR

- PHL Philadelphia International Philadelphia, PA
PHX Phoenix Sky Harbor International Phoenix, AZ
PIT Pittsburgh International Pittsburgh, PA
PSP Palm Springs Regional Palm Springs, CA
PVD Theodore Francis Green State Providence, R
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Code Airport Name City

RDU Raleigh-Durham International Raleigh/Durham, NC
RNO Reno/Tahoe International Reno.NV

SAN San Diego International-Lindbergh Fid San Diego, CA
SAT San Antonio International San Antonio, TX
SBA Santa Barbara Muni Santa Barbara, CA
SEA Seattle-Tacoma International Seattle, WA

SLC Salt Lake City International Salt Lake City, UT
SMF Sacramento Metropolitan Sacramento, CA
SNA John Wayne Airport-Orange County Santa Ana, CA
STL Lambert-St Louis International St Louis, MO

STS Sonoma County Santa Rosa, CA
TPA Tampa International Tampa, FL

TUS Tucson International Tucson.AZ
ROBERTS
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Total Operations, by Airport, Principal Fixed Wing Airports, Nine County SF Bay Area

1995
Annual operations* Rank in United States
General
Airline/ Air  Aviation  GA less Air
Code Airport County Total Airline Taxi (GA) Taxi GA  Airline Total
Air carrier
SFO  SAN FRANCISCO INTL SAN MATEO 430,380 287,742 393,234 139,966 34,474 805 13 21
SJC SAN JOSE INTERNATIONAL SANTA CLARA 298,220 105,314 122,719 192,062 174,657 59 52 37
OAK  METROPOLITAN OAKLAND INTL ALAMEDA 470,901 130,335 188,105 339,722 281,952 10 35 15
General aviation
FCH SONOMA COUNTY SONOMA 155,922 36 7,661 155,176 147,551 87 395 165
082 BUCHANAN FIELD CONTRA COSTA 224,398 0 949 223,819 222,870 19 64
088 GNOSS FIELD MARIN 135,000 0 500 135,000 134,500 106 211
023 NAPA COUNTY NAPA 219,950 0 52 219,437 219,385 20 67
60CA SAN CARLOS SAN MATEO 135,557 0 2 135,537 135,535 103 208
061 NUT TREE SOLANO 133,700 0 700 133,700 133,000 112 217
CEC PALO ALTO SANTA CLARA 207,404 0 313 207,169 206,856 28 82
HWD HAYWARD AIR TERMINAL ALAMEDA 159,239 0 979 158,630 157,651 72 153
049 HEALDSBURG MUNI SONOMA 31,400 0 0 31,400 31,400 884 1,061
060 PETALUMA MUNI SONOMA 69,800 0 500 69,800 69,300 334 522
LVK LIVERMORE MUNI ALAMEDA 250,292 0 122 249,644 249,522 13 52
S51 REID-HILLVIEW SANTA CLARA 169,457 0 6,042 169,429 163,387 65 134
C83 HALF MOON BAY SAN MATEO 60,150 0 150 60,150 60,000 424 621
PVF  SOUTH COUNTY ARPT SANTA CLARA 55,000 0 0 55,000 55,000 473 677
006  VIRGIL O PARRETT FIELD NAPA 12,100 0 100 12,100 12,000 1,755 1,909
032 SONOMA VALLEY SONOMA 11,500 0 0 11,500 11,500 1,811 1,960
CLG CLOVERDALE MUNI SONOMA 10,900 0 0 10,900 10,900 1,886 2,025
71CA  RIO VISTA MUNI SOLANO
004 SONOMA SKYPARK SONOMA
308 SMUDGEONR 1 SONOMA
CIC BYRON CONTRA COSTA
003 LAKE BERRYESSA NAPA
Military/government
FAT  TRAVIS AFB SOLANO
NUO MOFFETT FEDERAL AIRFIELD ALAMEDA
NGZ ALAMEDA NAS /NIMITZ FIELD/ ALAMEDA
MTCTotals 3,241,270 523,427 722,128 2,710,141 2,511,440
California Totals 15,445,566 1,394,721 2,479,624 13,871,275 12,786,372
MTC percent of California A 21.0% 37.5% 29.1% 19.5% 19.6%
US Totals 129,813,360 13,285,936 27,137,816 108,340,378 94,488,498
MTC percent of US 2.5% 3.9% 2.7% 2.5% 2.7%

* Absence of data indicates no report.
SOURCE:
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Exhibit 027
Page 1 of 4
Air Service Area Passenger and Airport Market Share
By Bay Area Airport
Calendar Years 1998, 2010 and 2020
1998 2010 . 2020
OAK SFO SJC Total OAK SFO SJC Total OAK SFO SJC Total
California  Los Angeles, CA 4,052,005 4,848,245 3,107,998 12,008,248  5379,843 6,848,602 4,678,612 16,907,057 6,562,032 7,729,445 6,009,777 20,301,255
34% 40% 26% 100% 32% 4% 28% 100% 32% 38% 30% 100%
San Diego, CA 700,493 1,472,108 850,029 3,022,630 838,417 1,663574 1,104,387 3,696,379 1,270,827 1,818,285 1,485,120 4,574,232
23% 49% 28% 100% 23% 45% 32% 100% 28% 40% 32% 100%
Bay Area 15657 173,180 16,793 205,630 835,867 835,867 1,648,771 245743 1,894,514
8% 84% 8% 100% 0% 100% 0% 100% 0% 87% 13% 100%
Sacramento, CA 2,170 44,203 525 46,898 540,585 540,585 1,222,852 1,222,852
5% 94% 1% 100% 0% 100% 0% 100% 0% 100% 0% 100%
Fresno, CA 13,293 845 14,138 | 224,904 76,498 301,402 513,875 159,920 673,794
0% 94% 6% 100% 0% 75% 25% 100% 0% 76% 24% 100%
California Passengers 4,770,325 6,551,029 3,976,190 15,297,544 6,218,260 10,113,533 5,949,497 22,281,289 7,832,860 12,933,228 7,900,559 28,666,647
31% 43% 26% 100% 28% 45% 27% 100% 27% 45% 28% 100%
Western US  Seattle, WA 866,184 1,689,336 807,271 3,362,791 1,712,533 2,031,784 1,494259 5,238,576 2,325,763 2,428,645 1,849,203 6,603,612
26% 50% 24% 100% 33% 39% 29% 100% 35% 37% 28% 100%
Las Vegas, NV 517,683 1,151,124 654,149 2,322,956 913,895 1,395322 1,111,260 3,420,476 1,284,687 1,803,893 1,432,879 4,521,459
22% 50% 28% 100% 27% 1% 32% 100% 28% 40% 32% 100%
Phoenix, AZ 362,471 1,156,883 564,464 2,083,818 798,638 1,611,556 805,268 3,215462 1,151,954 1,786,301 1,237,777 4,176,033
17% 56% 27% 100% 25% 50% 25% 100% 28% 43% 30% 100%
Portland, OR 575336 955,718 600,057 2,131,111 960,304 1,122,989 1,006,712 3,090,005 1,290,551 1,350,787 1,218,054 3,859,392
27% 45% 28% 100% 31% 36% 33% 100% 33% 35% 32% 100%
Salt Lake City, UT 244,005 673,747 278,930 1,196,682 596,684 844,027 546,195 1,986,906 874,760 1,042,142 749,490 2,666,392
20% 56% 23% 100% 30% 42% 27% 100% 33% 39% 28% 100%
Reno, NV 347,376 405998 414,878 1,168,252 698,681 508,966 655,842 1,863,489 854,503 611,959 828,916 2,295,379
30% 35% 36% 100% 37% 27% 35% 100% 37% 27% 36% 100%
Eugene, OR 98 569,678 74 569,850 720,100 720,100 202,120 1,133,297 192,437 1,617,853
0% 100% 0% 100% 0% 100% 0% 100% 18% 70% 12% 100%
Baise, ID 31,407 255644 56,685 343,736 75988 252,953 128,516 457,457 79,427 264,400 201,499 545,326
9% 74% 16% 100% 17% 55% 28% 100% 15% 48% 37% 100%
Spokane, WA 54,771 190,573 105 245,450 151,976 189,715 341,691 158,853 212,160 26,653 397,667
22% 78% 0% 100% 44% 56% 0% 100% 40% 53% 7% 100%
Tucson, AZ 49,299 470 49,769 285,592 285,592 339,029 339,029
99% 1% 0% 100% 100% 0% 0% 100% 100% 0% 0% 100%
Western US Passengers 3,048,632 7,049,171 3,376,613 13,474,416 6,194,290 8,677,412 5,748,052 20,619,755 8,651,648 10,633,584 7,736,908 27,022,140
23% 52% 25% 100% 30% 42% 28% 100% 32% 39% 29% 100%
Central US  Chicago, IL 217,257 2,249,934 578,501 3,045,692 676,751 2,370,415 776,199 3,823,365 967,513 2,883,883 1,004,828 4,856,224
7% 74% 19% 100% 18% 62% 20% 100% 20% 59% 21% 100%
Denver, CO 360,091 1,761,057 428,347 - 2,549,495 838,417 1,960,896 604,843 3,404,157 1,295,348 2,327,363 822,520 4,445,231
14% 69% 17% 100% 25% 58% 18% 100% 29% 52% 19% 100%
Dallas, TX 421,164 1,091,178 565,393 2,077,734 578,324 1,431,531 925625 2,935,480 777,209 1,766,578 1,270,827 3,814,614
20% 53% 27% 100% 20% 49% 32% 100% 20% 46% 33% 100%
Houston, TX 228 751,778 133,693 885,699 64,258 788,948 229,494 1,082,700 134,332 912,608 287,855 1,334,795
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Exhibit 027

Page 2 of 4
Air Service Area Passenger and Airport Market Share
By Bay Area Airport
Calendar Years 1998, 2010 and 2020
1998 2010 2020

OAK SFO SJC Total OAK SFO SJC Total OAK SFO SJC Total
0% 85% 15% 100% 6% 73% 21% 100% 10% 68% 22% 100%
St. Louis, MO 126 475943 176,959 653,028 227,964 661,962 238,673 1,128,599 317,707 814,524 329,434 1,461,665
0% 73% 27% 100% 20% 59% 21% 100% 22% 56% 23% 100%
Minneapolis, MN 63 608,940 131,789 740,792 76,498 839,437 152,996 1,068,931 79,960 1,025,617 239,879 1,345,457
0% 82% 18% 100% 7% 79% 14% 100% 6% 76% 18% 100%
Albuguerque, NM 17,665 92,607 288 110,560 344,751 344,751 402,997 402,997
16% 84% 0% 100% 100% 0% 0% 100% 100% 0% 0% 100%
Austin, TX 70 56,860 154,347 211,277 63,238 165,235 228,474 66,100 172,713 238,813
0% 27% 73% 100% 0% 28% 72% 100% 0% 28% 72% 100%
Mitwaukee, WI 111 39,450 744 40,304 209,094 54,059 263,153 299,583 56,505 356,088
0% 98% 2% 100% 0% 79% 21% 100% 0% 84% 16% 100%
New Orleans, LA 71,926 74 72,000 96,387 63,238 159,626 158,853 79,960 238,813
0% 100% 0% 100% 60% 40% 0% 100% 67% 33% 0% 100%
Kansas City, MO 104,836 12,268 528 117,633 172,375 172,375 180,176 180,176
89% 10% 0% 100% 100% 0% 0% 100% 100% 0% 0% 100%
San Antonio, TX 78 1,076 1,154 139,736 139,736 158,853 158,853
7% 93% 0% 100% 100% 0% 0% 100% 100% 0% 0% 100%
Oklahoma City, OK 188 454 642 139,736 139,736 146,060 146,060
29% 71% 0% 100% 100% 0% 0% 100% 100% 0% 0% 100%

Omaha, NE 218 3,597 355 4,170
5% 86% 9% 100% 0 0 0 0 0 0 0 0

Amarillo, TX 180 609 373 1,163
16% 52% 32% 100% 0 0 0 0 0 0 0 0

Dakotas 943 943
0% 100% 0% 100% 0 0 0 0 0 0 0 0

West Texas 178 191 282 651
. 27% 29% 43% 100% 0 0 0 0 0 0 0 0

Des Moines, IA 227 199 111 537
42% 37% 21% 100% 0 0 0 0 0 0 0 0

El Paso, TX 70 220 123 413
17% 53% 30% 100% 0 0 0 0 0 0 0 0

Tulsa, OK 131 131
100% 0% 0% 100% 0 0 0 0 0 0 0 0

Wichita, KS 126 126
0% 100% 0% 100% 0 0 0 0 0 0 0 0

Corpus Christi, TX 115 115
0% 100% 0% 100% 0 0 0 0 0 0 0 0
Central US Passengers 1,122,881 7,219,471 2,171,907 10,514,259 3,355,198 8,388,760 3,147,124 14,891,082 4,619,010 10,176,214 4,184,562 18,979,786
1% 69% 21% 100% 23% 56% 21% 100% 24% 54% 22% 100%
Sastern US  New York City 580 2,582,788 31,824 2615161 2,265 868 82,A18 2,348,486 100.749 2,368,942 172713 2,642,404
0% 99% 1% 100% 0% 96% 4% 100% 4% 90% 7% 100%
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Exhibit 027
Page 3 of 4
Air Service Area Passenger and Airport Market Share
By Bay Area Airport
Calendar Years 1998, 2010 and 2020
1998 2010 2020

OAK SFO SJC Total OAK SFO SJC Total OAK SFO SJC Total
Atlanta, GA 128 787,176 146,627 933,931 941,434 387,589 1,320,024 172,713 1,114,106 491,486 1,778,305
0% 84% 16% 100% 0% 71% 29% 100% 10% 63% 28% 100%
Washington, DC 437 895725 33962 930,124 75988 792,518 165235 1,033,742 201,499 844,375 259,070 1,304,944
0% 96% 4% 100% 7% 77% 16% 100% 15% 65% 20% 100%
Boston, MA 203 740,181 171,198 911,583 671652 267,743 939,394 201,499 731,365 259,070 1,191,934
0% 81% 19% 100% 0% 71% 29% 100% 17% 61% 22% 100%
Philadelphia, PA 488,632 112 488,744 773,139 76,498 849,637 1,120,503 79,960 1,200,463
0% 100% 0% 100% 0% 91% 9% 100% 0% 93% 7% 100%
Detroit, Ml 182 400,295 51,562 452,029 635443 183595 819,038 100,749 728,167 255871 1,084,788
0% 89% 1% 100% 0% 78% 22% 100% 9% 67% 24% 100%
Pttsburgh, PA 186 347,774 99 348,059 484,487 76,498 560,985 696,183 79,960 776,143
0% 100% 0% 100% 0% 86% 14% 100% 0% 90% 10% 100%
Cincinnati,OH 233 321,200 265 321,698 441,648 441,648 589,570 589,570
0% 100% 0% 100% 0% 100% 0% 100% 0% 100% 0% 100%
Miami, FL 166 403,309 163 403,638 96,387 339,651 436,038 100,749 368,881 469,630
0% 100% 0% 100% 22% 78% 0% 100% 21% 79% 0% 100%
Orlando, FL 102,125 102,125 172,375 174,415 346,790 259,603 196,168 86,357 542,127
0% 100% 0% 100% 50% 50% 0% 100% 48% 36% 16% 100%
Charlotte, NC 88 230,114 230,202 308,032 308,032 388,071 388,071
0% 100% 0% 100% 0% 100% 0% 100% 0% 100% 0% 100%
Memphis, TN 153,959 153,959 231,534 231,534 308,112 308,112
0% 100% 0% 100% 0% 100% 0% 100% 0% 100% 0% 100%
Indianapolis, IN 18,319 172 18,491 75,988 214,194 290,182 158,853 223,887 382,741
0% 99% 1% 100% 26% 74% 0% 100% 42% 58% 0% 100%
Birmingham, AL 240 164 404 248,363 248,363 402,997 402,997
0% 59% 41% 100% 100% 0% 0% 100% 100% 0% 0% 100%
Cleveland, OH 157,874 734 158,608 211,134 211,134 267,066 267,066
0% 100% 0% 100% 0% 100% 0% 100% 0% 100% 0% 100%
Raleigh-Durham, NC 102,507 102,507 100,749 107,146 207,895
0 0 0 0 0% 0% 100% 100% 48% 0% 52% 100%
Nashville, TN 68,284 155 68,439 96,387 96,387 100,749 100,749
100% 0% 0% 100% 100% 0% 0% 100% 100% 0% 0% 100%
Tampa, FL 117,807 117,807 123,138 123,138
0 0 0 0 0% 100% 0% 100% 0% 100% 0% 100%
Upstate New York 82 189 271 180,176 180,176
0% 30% 70% 100% 0 0 0 0 100% 0% 0% 100%
Columbus, OH 153 153 79,960 79,960
0% 100% 0% 100% 0 0 0 0 0% 100% 0% 100%
Jacksonville, FL 79,427 79,427
0 0 0 0 0 0 0 0 100% 0% 0% 100%

Little Rock, AR 195 94 289
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Exhibit 027
Page 4 of 4
Air Service Area Passenger and Airport Market Share
By Bay Area Airport
Calendar Years 1998, 2010 and 2020
1998 2010 2020

OAK SFO sJC Total OAK SFO SJC Total OAK SFO SJC Total
0% 68% 32% 100% 0 0 0 0 0 0o - 0 0

Greensboro, NC 182 182
0% 100% 0% 100% 0 0 0 ] 0 0 0 0

Richmond, VA 142 142
0% 100% 0% 100% 0 0 0 0 0 0 0 0

Louisville, KY 136 136
0% 100% 0% 100% 0 ] 0 0 0 0 ] 0

Ft. Myers, FL 114 114
0% 100% . 0% 100% 0 ] 0 0 0 0 0 0

Greenville-Spart., SC 106 106
0% 100% 0% 100% 0 0 0 0 0 ] 0 0
Eastern US Passengers 70,488 7,630,789 437,309 8,138,586 765,489 8,602,954 1,342,283 10,710,726 2,160,513 10,148,495 1,791,632 14,100,640
1% 94% 5% 100% 7% 80% 13% 100% 15% 72% 13% 100%
Hawai Honolulu, HI 723 2,313,911 2,314,634 188,360 1,595,637 147,707 1,931,703 381,645 2015308 317,809 2,714,762
0% 100% 0% 100% 10% 83% 8% 100% 14% 74% 12% 100%
Hawaii Passengers 723 2,313,911 2,314,634 188,360 1,595,637 147,707 1,931,703 381,645 2015308 317,809 2,714,762
0% 100% 0% 100% 10% 83% 8% 100% 14% 74% 12% 100%
Alaska Anchorage, AK 244 44,287 44,531 90,268 90,268 94,353 94,353
1% 99% 0% 100% 0% 100% 0% 100% 0% 100% 0% 100%
Alaska Passengers 244 44,287 44,531 90,268 90,268 94,353 94,353
1% 99% 0% 100% 0% 100% 0% 100% 0% 100% 0% 100%
Total Passengers 9,013,293 30,808,658 9,962,019 49,783,970 16,721,597 37,468,564 16,334,663 70,524,823 23,645,676 46,001,182 21,931,470 91,578,328
18% 62% 20% 100% 24% 53% 23% 100% 26% 50% 24% 100%
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Exhibit 028
Page 1 of 1
Regional Passengers and Passenger Operations
) By Bay Area Airport
Calendar Years 1998, 2010 and 2020
1998 2010 2020
Passengers OAK SFO SJC Total OAK SFO SJC Total 0AK SFO SJC Total
Domestic California 4,770,325 6,551,029 3,976,190 15,297,544 6,218,260 10,113,533 5,949,497 22,281,289 7,832,860 12,933,228 7,900,559 28,666,647
Western US 3,048,632 7,049,171 3,376,613 13,474,416 6,194,290 8,677,412 5,748,052 20,619,755 8,651,648 10,633,584 7,736,908 27,022,140
Central US 1,122,881 7,219,471 2,171,907 10,514,259 3,355,198 8,388,760 3,147,124 14,891,082 4,619,010 10,176,214 4,184,562 18,979,786
Eastern US 70,488 7,630,789 437,309 8,138,586 765,489 8,602,954 1,342,283 10,710,726 2,160,513 10,148,495 1,791,632 14,100,640
Hawaii 723 2,313,911 2,314,634 188,360 1,595,637 147,707 1,931,703 381,645 2,015,308 317,809 2,714,762
Alaska 244 44,287 44,531 90,268 90,268 94,353 94,353
Domestic Passengers 9,013,293 30,808,658 9,962,019 49,783,970 16,721,597 37,468,564 16,334,663 70,524,823 23,645,676 46,001,182 21,931,470 91,578,328
International Transborder 71,696 1,413,222 240,654 1,725,572 564,119 1,623,135 633,323 2,820,576 781,421 2,456,474 972,654 4,210,550
Transatlantic 64,323 2,390,131 2,454,454 364,285 2,652,954 219,630 3,236,869 688,912 3,621,248 597,814 4,907,974
Transpacific 9,141 2,433,707 105,460 2,548,308 5,095,037 514,077 5,609,114 8,711,935 1,540,405 10,252,340
The Americas 83 61,367 13 61,463 116,496 116,496 . 178,172 178,172
International Passengers 145,243 6,298,427 346,127 6,789,797 928,403 9,487,621 1,367,030 11,783,055 1,470,333 14,967,829 3,110,874 19,549,036
Total Passengers 9,158,536 37,107,085 10,308,146 56,573,767 17,650,000 46,956,185 17,701,693 82,307,878 25,116,010 60,969,010 25,042,344 111,127,364"
1998 2010 2020
Passenger Operations OAK SFO SJC Total OAK SFO SJC Total OAK SFO SJC Total
Domestic California 58,890 150,651 53,491 263,031 63,510 163,520 61,320 288,350 72,270 185,420 81,760 339,450
Western US 40,129 80,673 43,131 163,932 62,050 94,170 56,210 212,430 78,840 107,310 74,460 260,610
Central US 12,252 57,318 23,524 93,094 29,930 65,700 27,010 122,640 38,690 73,000 33,580 145,270
Eastern US 745 58,547 5,269 64,561 6,570 64,970 10,950 82,490 16,790 70,810 14,600 102,200
Hawaii 3 9,048 9,051 730 6,570 730 8,030 1,460 8,030 1,460 10,950
Alaska 2 347 349 730 730 730 730
Domestic Passengers 112,020 356,583 125,415 594,019 162,790 395,660 156,220 714,670 208,050 445,300 205,860 859,210
International Transborder 1,259 17,834 4,826 23,919 5,527 14,600 6,257 26,384 6,987 20,857 8,760 36,604
Transatlantic 117 6,574 6,691 1,251 12,931 1,043 15,226 2,294 14,600 2,816 19,710
Transpacific 0 12,659 723 13,382 19,449 2,190 21,639 31,077 5,944 37,021
The Americas 0 1,236 0 1,236 730 730 1,147 1,147
International Passengers 1,375 38,303 5,548 45,227 6,779 47,711 9,490 63,979 9,281 67,681 17,520 94,483
Total Operations 113,396 394,886 130,964 639,246 169,569 443,371 165,710 778,649 217,331 512,981 223,380 953,693
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Exhibit029

Page 1of 2
Forecast Model Inputs
High Density Shuttle Air Service Areas
Calendar Years 1989 through 1998
Domestic
Nonstop Local Average Per Capita Hotel/Motel

Air Service Area Distance Year Passengers Yield Population Income Jobs
Las Vegas, NV 414 1989 49,669 20.60 1,191 14,481 9
Las Vegas, NV 414 1990 62,924 19.00 1261 14,656 101
Las Vegas, NV 414 1991 63,802 17.14 1,330 14418 104
Las Vegas, NV 414 1992 70,368 15.10 1,383 14,697 114
Las Vegas, NV 414 1993 97,584 11.97 1,445 14,864 128
Las Vegas, NV 414 194 138,210 10.77 1,532 15,364 140
Las Vegas, NV 414 1995 154,318 1027 1,612 15,644 143
Las Vegas, NV 414 1996 176,677 10.12 1,686 16,048 148
Las Vegas; NV 414 1997 176,810 11.22 1,765 16,177 152
Las Vegas, NV 414 1998 170,653 11.76 1,850 16,457 156
Los Angeles, CA 337 1989 686,155 19.73 15,591 17,737 78
Los Angeles, CA 337 1990 768,481 18.24 15,970 17,687 84
Los Angeles, CA 337 1991 879,853 13.06 16,231 17,049 87
Los Angeles, CA 337 1992 758,253 16.05 16,509 16,830 84
Los Angeles, CA 337 1993 794,483 15.13 16,685 16,479 %)
Los Angeles, CA 337 1994 868,383 12.92 16,681 16,913 79
Los Angeles, CA 337 1995 956,581 1212 16,755 17,129 &
Los Angeles, CA 337 1996 979,535 1342 16,879 17,333 84
Los Angeles, CA 337 1997 970,428 13.40 17,079 17,632 85
Los Angeles, CA 337 1998 957,147 13.25 17,213 17,878 87
Phoenix, AZ 651 1989 89,414 11.04 2,337 15,432 27
Phoenix, AZ 651 1990 92,187 10.50 2,372 15,266 25
Phoenix, AZ 651 1991 111,346 8.77 2415 14,954 23
Phoenix, AZ 651 1992 98,760 9.75 2,466 15,047 23
Phoenix, AZ 651 1993 109,601 853 2529 15,220 23
Phoenix, AZ 651 194 123913 7.68 2,690 15,656 25
Phoenix, AZ 651 1995 128,754 822 2,805 16,025 26
Phoenix, AZ 651 1996 139,102 848 2901 16,376 26
Phoenix, AZ 651 1997 139,326 9.02 2,992 16,771 27
Phoenix, AZ 651 1998 135,890 9.00 3,100 17,161 28
Portland, OR 550 1989 47,740 25.13 2,262 15,515 14
Portland, OR 550 1990 53,005 25.23 2,326 15,626 13
Portland, OR 550 1991 51,288 25.32 2,387 15,472 13
Portland, OR 550 1992 .+ 52,101 23.76 2,440 15,694 12
Portland, OR 550 1993 87,486 1329 2497 15,856 12 -
Portland, OR 550 1994 107,765 929 - 2548 16,487 13
Portland, OR 550 1995 133416 7.85 2,602 16,918 14
Portland, OR 550 1996 150,290 7.74 2,660 17,404 15
Portland, OR 550 1997 140,649 9.03 2,710 17,842 15
Portland, OR 550 1998 134,874 9.02 2,767 18,318 16
Reno, NV 192 1989 16,702 40.10 490 18,203 37
Reno, NV 192 1990 21,295 40.92 515 17,897 39
Reno, NV 192 1991 37,582 2342 529 17,929 37
Reno, NV 192 1992 41,467 21.73 541 18211 39
Reno, NV 192 1993 58,768 21.07 554 18,323 42
Reno, NV 192 194 47,661 15.80 568 18,060 42
Reno, NV 192 1995 58,031 19.96 583 18,340 46
Reno, NV 192 1996 62,394 17.06 603 18,643 47
Reno, NV 192 1997 61,561 17.10 621 18,670 48
Reno, NV 192 1998 60,816 1745 640 18,879 50
Salt Lake City, UT 599 1989 25711 24.76 1,881 12,230 13
Salt Lake City, UT 599 1990 27,660 25383 1,907 12,301 14
Salt Lake City, UT 599 1991 24,234 2321 1,946 12,402 14
Salt Lake City, UT 599 1992 22,685 20.34 1,993 12,600 14
Salt Lake City, UT 599 1993 54,443 10.96 2,040 12,775 14

ROBERTS
ROACH &
ASSOCIATES




Exhibit 029

Page 2 of 2
Forecast Model Inputs
High Density Shuttle Air Service Areas
Calendar Years 1989 through 1998
Domestic

Nonstop Local Average Per Capita Hotel/Motel
Air Service Area Distance Year Passengers Yield Population Income Jobs
Salt Lake City, UT 599 1994 64,104 9.74 2,119 13,105 14
Salt Lake City, UT 599 1995 71,272 9.20 2,165 13,515 15
Salt Lake City, UT 599 1996 75,967 9.11 2,191 13,964 16
Salt Lake City, UT 599 1997 73,923 9.18 2,232 14,325 17
Salt Lake City, UT 599 1998 70,595 10.07 2,271 14,758 18
San Diego, CA 447 1989 190,479 10.48 2,440 17,332 22
San Diego, CA 447 1990 193,769 10.77 2,513 17,126 25
San Diego, CA 447 1991 202,359 9.11 2,556 16,628 24
San Diego, CA 447 1992 195,571 9.76 2,602. 16,556 23
San Diego, CA 447 1993 193,611 9.76 2,612 16,354 24
San Diego, CA : 447 1994 219,811 8.77 2,627 16,873 23
San Diego, CA 447 1995 236,348 841 2,641 17,057 24
San Diego, CA 47 1996 242,438 9.15 2,674 17,307 25
San Diego, CA 447 1997 240,158 9.29 2,724 17,670 26
San Diego, CA 447 1998 248,083 9.21 2,757 17,944 27
Seattle, WA 678 1989 88,010 20.41 3,348 17,624 17
Seattle, WA 678 1990 94,383 21.29 3,472 17,814 18
Seattle, WA 678 1991 93411 19.52 3,550 17,890 19
Seattle, WA 678 1992 97,057 17.42 3,639 18,240 18
Seattle, WA 678 1993 139,587 1121 3,710 18,023 20
Seattle, WA 678 1994 170,279 8.05 3,746 18,569 19
Seattle, WA 678 1995 209,632 6.56 3,807 18,910 19
Seattle, WA 678 1996 225,264 6.71 3,866 19,382 20
Seattle, WA 678 1997 219,029 7.49 3,938 20,238 22
Seattle, WA 678 1998 207,554 7.68 4,003 20,827 23
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Forecast Year Inputs and Results
High Density Shuttle Air Service Areas
Calendar Years 2010 and 2020

Exhibit 030
Page 1of 1

Domestic Local Passengers

Hotel/Motel

Nonstop Population Employment

Distance Yield (000) (000) Mid-Range High - Low
2010
Las Vegas, NV 414 13.39 2,160.6 22309 2,610,866 2,766,232 2455501
Los Angeles, CA 337 15.12 20,582.8 11060 13,314,224 14,249,116 12,379,331
Phoenix, AZ 651 10.14 3,388.0 4128 2,015699 2,084,583 1,946,815
Portland, OR 550 10.66 3,082.1 2240 1,963,540 2,004,937 1,922,144
Reno, NV 192 21.00 698.1 59.78 1,008,669 979,651 1,037,687
Salt Lake City, UT 599 10.86 2,684.6 28.83 1,294,245 1,356,989 1,231,501
San Diego, CA 447 11.72 34349 4446 2,854,676 3,030,145 2,679,207
Seattle, WA 678 9.23 4,765.0 4251 3,464,333 3675886 3,252,779
2020
Las Vegas, NV 414 14.92 2,509.1 299.60 3,465,850 3,729,154 3,202,546
Los Angeles, CA 337 16.88 22,5426 135.13 15,565,663 16,889,914 14,241,413
Phoenix, AZ 651 11.20 3,823.3 56.73 2,612,080 2,751,561 2,472,599
Portland, OR 550 1224 3,396.1 3039 2,383,670 2485633 2,281,706
Reno, NV 192 2450 7704 7097 1,188,140 1,225,930 1,150,350
Salt Lake City, UT 599 11.55 3,000.0 4458 1,759,056 1,867,820 1,650,291
San Diego, CA 47 14.32 3,849.1 6792 3,471,050 3,759,583 3,182,516
Seattle, WA 678 10.76 5,322.5 7170 4,267,592 4,594,827 3,940,356

£d
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Exhibit 031
Page 1 of 2

Forecast Year Inputs and Results

Large Market Air Service Areas
Calendar Years 2010 and 2020

Domestic Local Passengers

Hotel/Motel
Nonstop Population Employment

Distance Yield (000) (000) Mid-Range High Low

2010
Atflanta, GA 2139 6.59 8,805.8 47.08 909,224 932,311 886,137
Birmingham, AL 2013 6.10 5,627.1 28.80 479,040 481,568 476,512
Boston, MA 2704 5.61 10,543.5 68.77 1,242,824 1,287,987 1,197,661
Chicago, 1L 1846 7.03 13,015.4 6224 1,496,441 1,544,806 1,448,077
Cincinnati,OH 2036 6.51 4,311.0 14.16 217,977 202,837 233,117
Cleveland, OH 2161 5.64 5,349.4 13.50 299,826 286,991 312,661
Columbus, OH 2121 5.16 3,805.6 10.34 139,467 122,354 156,579
Dallas-Ft. Worth, TX 1464 8.92 8,729.1 4406 1,077,503 1,103,569 1,051,438
Denver, CO 967 9.85 4,781.5 62,00 1,389,758 1,444,831 1,334,685
Detroit, Mi 2079 6.06 10,948.9 ’ 48,72 1,077,567 1,106,172 1,048,962
Houston, TX 1635 7.20 7,051.2 20.24 619,347 619,314 619,381
indianapolis, IN 1944 5.27 4,.833.5 19.62 438,745 437,541 439,950
Miami-Fort Lauderdale, FL 2585 5.07 6,120.1 39.95 722,756 739,504 706,008
Milwaukee, Wi 1845 5.65 3,366.1 22.05 509,468 514,224 504,712
Minneapolis-St. Paul, MN 1589 7.48 5,719.6 30.69 757,172 770,218 744,126
New Orleans, LA 1911 5.61 3,668.4 27.47 418,465 422,498 414,433
New York City 2586 5.87 27,226.6 106.11 2,604,462 2,697,960 2,510,964
Orlando, FL 2445 5.06 4,303.3 84.69 1,170,393 1,234,549 1,106,237
Philadelphia, PA 2521 5.99 9,005.4 100.07 976,247 1,005,440 947,054
Ptisburgh, PA 2253 -6.10 4,412.8 23.30 340,014 334,545 345,483
Raleigh-Durham, NC 2400 6.04 4,294.4 29.90 344,204 342,447 345,961
St. Louis, MO 1736 6.68 5,939.8 31.29 686,339 697,788 674,889
‘Tampa, FL 2392 4.99 3,701.8 19.20 294,906 287,987 301,825
Upstate New York 2361 5.57 5,285.8 23.57 328,200 321,739 334,661
Washington-Baltimore 2419 5.80 9,954.7 72.65 1,422,038 1,478,194 1,365,881
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Forecast Year Inputs and Results
Large Market Air Service Areas
calendar Years 2010 and 2020

Exhibit 031
Page 2 of 2

Domestic Local Passengers

Hotel/Motel

Nonstop Population Employment

Distance Yield (000) (000) Mid-Range High " o LOW
2020
Atlanta, GA 2139 5.13 9,660.1 62.49 1,266,447 1,314,070 1,218,824
Birmingham, AL 2013 5.14 6,083.2 40.33 746,720 767,608 725,832
Boston, MA 2704 4.46 11,382.6 84.01 1,588,628 1,657,155 1,620,102
Chicago, IL 1846 5.64 13,924.1 72.50 1,775,183 1,841,815 1,708,550
Cincinnati,OH 2036 5.25 4,617.1 14.51 315,910 306,901 324918
Cleveland, OH 2161 5.07 5,603.6 12.78 370,917 361,136 380,699
Columbus, OH 2121 5.04 4,083.3 10.19 208,282 193,461 223,104
Dallas-Ft. Worth, TX 1464 6.52 9,459.0 55.21 1,387,649 1,436,194 1,339,104
Denver, CO 967 8.51 5,297.5 83.67 1,822,439 1,908,922 1,735,955
Detroit, MI 2079 5.23 11,563.6 64.88 1,420,961 1,473,035 1,368,886
Houston, TX 1635 6.11 7,653.4 18.58 699,877 703,281 696,474
Indianapolis, IN 1944 5.32 5,167.9 22.96 561,323 566,053 556,593
Miami-Fort Lauderdale, FL 2585 4.52 6,865.0 37.45 795,221 813,216 777,227
Milwaukee, WI 1845 5.56 3,600.7 28.85 687,201 702,524 671,879
Minneapolis-St. Paul, MN 1589 6.08 6,142.4 34.89 920,973 945,087 896,859
New Orleans, LA 1911 5.50 3,922.5 34.19 588,894 603,178 574,611
New York City 2586 4.60 28,701.2 111.78 2,842,183 2,948,526 2,735,840
Orlando, FL 2445 4.67 4,974.1 125.32 1,867,739 1,982,348 1,753,129
Philadelphia, PA 2521 4.66 9,665.7 122.29 1,424,408 1,485,677 1,363,138
Pttsburgh, PA 2253 4.95 4,676.1 29.14 516,169 522,906 509,433
Raleigh-Durham, NC 2400 4.70 4,727.0 39.38 589,519 604,903 574,135
St. Louis, MO 1736 5.83 6,374.3 37.76 873,276 896,799 849,753
Tampa, FL 2392 4.66 4,209.9 20.88 408,901 407,192 410,611
Upstate New York 2361 4.75 5,516.3 30.40 509,269 515,128 503,410
Washington-Baltimore 2419 4.73 10,863.7 89.04 1,788,508 1,869,205 1,707,811
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Forecast Year. Inputs and Results
Small Market Air Service Areas
Calendar Years 2010 and 2020

Exhibit 032
Page 1of 2

Domestic Local Passengers

Hotel/Motel
Nonstop Population Employment ,
Distance Yield (000) (000) Mid-Range High Low
2010
Albuquerque, NM 896 8.48 1,784.7 32.40 353,349 367,507 339,192
Amarillo, TX 1186 6.83 1,010.2 3.58 59,638 53,070 66,205
Anchorage, AK 2018 6.07 727.3 7.05 153,753 152,748 154,758
Austin, TX 1499 7.13 1,341.4 9.73 307,922 323,926 291,918
Boise, ID 522 12.32 745.2 10.48 210,480 217,925 203,034
Charleston, SC 2395 5.69 672.1 7.52 37,486 36,191 38,781
" Charlotte, NC 2296 6.26 2,618.6 14.57 156,638 158,552 154,724
Columbia, SC 2313 6.47 1,005.7 4.70 37,603 35,912 39,294
Corpus Christi, TX 1594 6.10 1,602.8 8.10 51,426 49,417 53,434
Dakotas 1403 6.73 1,819.0 30.95 128,344 121,647 135,042
Dayton, OH 2051 6.08 1,229.0 3.54 59,289 55,377 63,200
Des Moines, IA 1549 6.72 2,974.7 19.89 133,997 127,906 140,089
El Paso, TX 993 8.32 1,291.0 4.32 89,489 89,800 89,178
Ft. Myers, FL 2481 5.00 7744 15.49 93,114 87,972 98,255
Green Bay, WI 1836 5.74 1,720.2 20.02 103,355 98.693 108,016
Greensboro, NC 2333 5.75 2,783.1 10.85 101,991 99,419 104,564
Greenville-Spartanburg, SC 2233 6.00 1,795.3 12.96 79,936 77,288 82,583
Jackson, MS 1859 5.70 1,732.1 6.63 60,172 58,005 62,340
Jacksonville, FL 2366 5.56 2,900.3 22.74 124.470 122,062 126,877
- Kansas City, MO 1498 6.10 3,125.6 10.40 287,973 299,320 276,626
Knoxville, TN ‘ 2120 6.34 1,675.6 9.74 67,632 65,010 70,254
Little Rock, AR . 1689 6.12 2,415.5 11.40 91,604 87,953 95,254
Louisville, KY 1989 5.29 1,451.8 9.06 83,150 78,655 87,646
Memphis, TN 1807 6.95 2,283.0 23.99 116,198 111,320 121,075
Montana. 768 8.57 1,083.3 15.02 129,147 125,842 132,452
Nashville, TN 1968 5.27 2,534.3 18.94 174,628 175,291 173,964
Norfolk. VA 2519 5.16 1,897.3 12.57 80,806 79,388 82,224
Oklahoma City, OK 1383 6.66 1,787.5 3.20 118,561 118,629 118,494
Omaha, NE 1433 6.34 1,857.6 7.80 145,794 144,152 147,435
Richmond, VA 2449 6.01 1,484.2 12.64 84,394 80,735 88,052
San Antonio, TX 1482 6.40 2,282.6 11.60 146,638 146,752 146,524
Savannah, GA 2350 5.45 702.5 4.81 35,549 34,160 36,937
Spokane,WA 733 8.78 1,800.9 14.97 257,184 266,022 248,347
Tucson, AZ 751 9.27 1,054.7 11.28 223,931 233,537 214,324
Tulsa, OK 1465 6.35 1,739.1 3.89 70,146 65,205 75,087
West Texas 1209 7.12 839.9 - 2.74 47,059 41,125 52,992
Wichita, KS 1364 6.55 1,208.3 8.00 78,762 71,895 85,629
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Forecast Year Inputs and Results
Small Market Air Service Areas
Calendar Years 2010 and 2020

Exhibit 032
Page 2 of 2

Domestic Local Passengers

Hotel/Motel

Nonstop Population Employment

Distance Yield (000) (000) Mid-Range High - Low
2020
Albuquerque, NM 896 8.49 1,964.5 57.47 416,834 428,922 404,747
Amarillo, TX 1186 6.62 1,049.4 4.36 71,820 64,294 79,346
Anchorage, AK 2018 5.36 786.4 8.98 172,556 170,484 174,628
Austin, TX 1499 6.43 1,495.2 13.31 331,419 346,374 316,464
Boise, D 522 11.96 815.4 20.25 242,184 248,318 236,051
Charleston, SC 2395 4.71 736.8 10.54 58,767 56,546 60,989
Charlotte, NC 2296 4.90 2,871.3 20.90 191,477 192,328 190,626
Columbia, SC 2313 4,88 1,094.8 5.91 59,573 57,080 62,066
Corpus Christi, TX 1594 5.69 1,747.2 10.19 67,329 64,606 70,052
Dakotas 1403 6.15 1,929.1 58.71 199,486 190,612 208,360
Dayton, CH 2051 5.15 1,303.6 3.93 75,314 70,577 80,051
Des Moines, 1A 1549 5.75 3,140.2 27.43 166,783 159,562 174,004
B Paso, TX 993 8.40 1,406.3 4.94 98,877 98,485 99,268
Ft Myers, FL 2481 4.41 905.4 24.98 128,308 121,739 134,878
Green Bay, WM 1836 5.51 1,854.1 34.19 144,650 138,476 150,824
Greensboro, NC 2333 4.72 3,007.0 12.09 123,460 120,073 126,847
Greenville-Spartanburg, SC 2233 4.87 1,959.6 20.63 114,253 110,450 118,055
Jackson, MS 1859 5.56 1,830.9 7.64 72,971 69,914 76,027
Jacksonville, FL 2366 4.75 3,246.5 29.15 157,646 154,206 161,085
Kansas City, MO 1498 6.20 3,359.2 9.46 298,667 309,177 288,158
Knoxville, TN 2120 4.96 1,813.7 12.53 92,347 88,877 95,817
Little Rock, AR 1689 5.80 2,613.3 15.54 113,481 108,896 118,066
Louisville, KY 1989 5.17 1,548.2 11.99 100,973 95,352 106,594
Memphis, TN 1807 5.54 2,446.0 35.76 160,907 154,666 167,148
Montana 768 8.08 1,173.8 21.18 154,505 150,093 158,918
Nashville, TN 1968 5.29 2,753.5 25.50 201,301 200,733 201,869
Norfolk, VA 2519 4.59 2,061.6 13.93 97,525 95,341 99,708
Oklahoma City, OK 1383 6.40 1,918.9 2.45 128,682 128,009 129,354
Omaha, NE 1433 6.40 1,973.0 8.49 157,602 155,018 160,186
Richmond, VA 2449 4.67 1,605.3 16.67 111,546 106,912 116,179
San Antonio, TX 1482 6.15 2,494.9 13.05 163,496 162,722 164,270
Savannah, GA 2350 4.74 767.5 4.54 48,139 45,994 50,285
Spokane, WA 733 9.83 1,951.8 21.51 275,107 282,723 267,491
Tucson, AZ 751 10.10 1,163.5 17.16 240,641 249,097 232,184
Tulsa. OK 1465 6.18 1,866.6 3.27 80,133 74,416 85,849
West Texas 1209 6.72 873.0 2.88 58,779 51,950 65,608
Wichita, KS 1364 6.35 1,274.6 10.39 94,060 86,237 101,883

ROBERTS
ROACH &
ASSOCIATES




Exhibit 033
Page 1 of 1
Forecast Model Inputs
Commuter Market Air Service Areas
Calendar Years 1989 through 1998
Domestic

Nonstop Local Average Per Capita Hotel/Motel
Air Service Area ) Distance Year Passengers Yield Population income Jobs
Eugene, OR 451 1989 9,488 29.32 678 13,436 3
Eugene, OR 451 1990 8,497 32.19 693 13,318 4
Eugene, OR 451 1991 9,477 26.49 705 13,102 4
Eugene, OR 451 1992 10,144 27.46 716 13,283 4
Eugene, OR 451 1993 10,487 23.48 728 13,429 4
Eugene, OR 451 1994 11,193 15.84 739 13,971 4
Eugene, OR 451 1995 12,385. 15.61 749 14,212 4
Eugene, OR 451 1996 13,664 16.99 758 14,517 4
Eugene, OR 451 1997 16,009 16.25 768 14,769 4
Eugene, OR 451 1998 15,936 16.34 778 15,046 4
Fresno, CA 158 1989 5,153 59.93 1,145 13,091 3
Fresno, CA 158 1990 6,396 51.90 1,177 13,243 3
Fresno, CA 158 1991 4,579 53.64 1,213 12,610 3
Fresno, CA 158 1992 4,639 54.65 1,243 12,793 3
Fresno, CA 158 1993 16,056 33.26 1,269 12,657 3
Fresno, CA 158 1994 2,421 32.04 1,286 12,826 3
Fresno, CA 158 1995 6,404 42.24 1,298 12,729 3
Fresno, CA 158 1996 7,049 37.64 1,313 12,848 3
Fresno, CA 158 1997 5,207 37.10 1,328 12,806 3
Fresno, CA 158 1998 4,130 35.76 1,342 12,799 3
Sacramento, CA 86 1989 8,367 54.27 2,195 15,400 8
Sacramento, CA 86 1990 18,232 51.02 2,263 15,594 8
Sacramento, CA 86 1991 8,262 48.67 2,323 15,292 9

Sacramento, CA 86 1992 6,697 51.08 2,360 15,400 1 -
Sacramento, CA 86 1993 18,947 41.90 2,383 15,309 11
Sacramento, CA 86 1994 1,899 36.28 2,398 15,810 12
Sacramento, CA 86 1995 7,664 40.97 2,426 16,054 12
Sacramento, CA 86 1996 4,955 38.22 2,456 16,163 12
Sacramento, CA 86 1997 6,168 37.12 2,487 16,457 13
Sacramento, CA 86 1998 4,767 34.99 2,517 16,679 13
San Francisco-Oakland-San Jose, CA 250 1989 6,396 48.90 7,922 19,776 51
San Francisco-Oakland-San Jose, CA 250 1990 10,317 48.51 8,057 19,919 55
San Francisco-Oakland-San Jose, CA 250 1991 7,114 44.46 8,170 19,410 56
San Francisco-Oakland-San Jose, CA 250 1992 6,702 47.75 8,278 19,725 56
San Francisco-Oakland-San Jose, CA 250 1993 22,440 41.44 8,357 19,655 55
San Francisco-Oakland-San Jose, CA 250 1994 3,157 40.29 8,389 20,335 53
San Francisco-Oakland-San Jose, CA 250 1995 7,125 37.90 8,440 20,875 55
San Francisco-Oakland-San Jose, CA 250 1996 6,015 35.82 8,530 21,542 57
San Francisco-Oakland-San Jose, CA 250 1997 6,383 33.99 8,657 22,314 58
San Francisco-Qakland-San Jose, CA 250 1998 4,719 33.42 8,749 23,016 60
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Commuter Market Air Service Areas
5-Year (High) and 10-Year (Low) Trend Model
Summary Output

Exhibit 034
Page 1 of 1

Eugene, OR
Period Growth
5-Year 9.23%
10-Year 5.93%
5-Year(High) Forecast
San Francisco-
Oakland-San
Year Fresno, CA Jose, CA Sacramento, CA  Eugene,OR Total
1994 2,421 3,15-7 1,899 11,193 18,670
1995 6,404 7,125 7,664 12,385 33,578
1996 7,049 6,015 4,955 13,664 31,683
1997 5,207 6,383 6,168 16,009 33,767
1998 4,130 4,719 4,767 15,936 29,552
Forecast
2005 7,664 8,757 8,846 29,572 54,840
2010 11,919 13,619 13,758 45,992 85,287
2015 18,537 21,181 21,396 71,527 132,641
2020 28,829 32,941 33,276 111,240 206,285
10 Year (Low)-Year Forecast
San Francisco-
Oakland-San
Year Fresno, CA Jose, CA Sacramento, CA  Eugene,OR Total
1989 5,153 6,396 8,367 9,488 29,404
1990 6,396 10,317 18,232 8,497 43,442
1991 4,579 7,114 8,262 9,477 29,432
1992 4,639 6,702 6,697 10,144 28,182
1993 16,056 22,440 18,947 10,487 67,930
1994 2,421 3,157 1,899 11,193 18,670
1995 6,404 7,125 7,664 12,385 33,578
1996 7,049 6,015 4,955 13,664 31,683
1997 5,207 6,383 6,168 16,009 33,767
1998 4,130 4,719 4,767 15,936 29,552
Forecast
2005 6,182 7,063 7,135 23,853 44,233
2010 8,246 9,422 9,517 31,816 59,001
2015 10,999 12,567 12,695 42,439 78,700
2020 14,671 16,763 16,933 56,608 104,975
ROBERTS
ﬁ.a ROACH &
ASSOCIATES




Hawaii Market Air Service Areas
5-Year (High) and 10-Year (Low) Trend Model
Summary Output

Period Honolulu, HI Growth
5-Year 4.24%
10-Year 2.14%

5-Year(High) Forecast

Year Honolulu, Hr
1994 110,888
1995 112,874
1996 121,330
1997 130,367
1998 130,937
Forecast
2005 175,135
2010 215,574
2015 265,349
2020 326,618

_10 Year (Low)-Year Forecast

Year ~ Honolulu, HI
1989 108,201

1990 128,105
1991 119,349
1992 126,315
1993 124,239
1994 110,888
1995 112,874
1996 121,330
1997 130,367
1998 - 130,937

Forecast

2005 151,875
2010 168,851

2015 187,725
2020 208,708
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Domestic and International Connecting Passengers
Historical and Forecast Passengers
Selected Calendar Years 1990-2020

Domestic . International
Connectlions as

Local a % of Gateway DPIJ Connections as a Total Connecting
Year Passengers Connections Passengers Passengers Connections % of Passengers Passengers
Historic
1990 28,341,670 6,150,256 . 21.70% 3,998,923 2,668,432 66.7% 8,818,688
1991 29,420,960 6,808,208 23.14% 3,890,647 2,676,088 68.8% 9,484,296
1992 29,173,770 6,695,978 22.95% 4,244,547 3,037,539 71.6% 9,733,517
1993 31,234,810 4,960,226 15.88% 4,666,897 3,104,508 66.5% 8,064,734
1994 33,463,090 6,468,768 19.33% 5,250,463 3,056,079 58.2% 9,524,847
1995 36,455,700 6,581,590 18.05% 5,881,817 3,115,430 53.0% 9,697,020
1996 38,890,560 6,828,218 17.56% 6,611,707 3,460,840 52.3% 10,289,058
1997 39,636,880 6,439,114 16.25% 6,928,893 3,685,950 53.2% 10,125,064
1998 39,740,840 6,649,670 16.73% 6,789,796 3,393,460 50.0% 10,043,130
Forecast®
2000 45,114,340 6,936,330 15.38% 7,861,833 4,166,771 53.0% 11,103,101
2005 50,134,735 7,708,215 15.38% 9,649,976 5,114,487 53.0% 12,822,703
2010 55,713,806 8,565,998 15.38% 11,783,056 6,245,020 53.0% 14,811,017
2015 62,625,317 9,628,642 156.38% 15,091,062 7,998,263 53.0% 17,626,905
2020 70,394,227 10,823,112 16.38% 19,549,036 10,360,989 53.0% 21,184,101
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Hawaii and Commuter Air Service Areas
Seats and Connecting Passengers
Forecast Years 2010 and 2020
Forecast Passenger
Domestic Local Passengers Growth
1998 2010 2020 2010 2020
Honolulu, HI 1,309,370 1,922,124 2,676,630 146.8% 204.4%
Eugene, OR 159,360 389,040 839,240 244 1% 526.6%
Fresno, CA 41,300 100,824 217,499 244.1% 526.6%
Sacramento, CA 47,670 116,375 251,045 244 1% 526.6%
San Francisco-Oakland-San Jose, CA 47,190 115,203 248,517 244.1% 526.6%
Available Seats 1/ Forecast Load Factor 2/
1998 2010 2020 2010 2020
Honolulu, HI 1,424,559 2,091,219 2,912,101 93.00% 94.00%
Eugene, OR 421,898 1,029,965 2,221,847 70.00% 73.00%
Fresno, CA 175,541 428,542 924,454 70.00% 73.00%
Sacramento, CA 317,861 775,983 1,673,956 70.00% 73.00%
San Francisco-Oakland-San Jose, CA 491,657 1,200,265 2,589,220 70.00% 73.00%

Forecast Onboard

Passengers Connecting
Through a Bay Area

Passengers 3/ Airport 4/
2010 2020 2010 2020
Honolulu, HI 1,944,834 2,737,374 22,709 60,745
Eugene, OR 720,975 1,621,948 331,935 782,709
Fresno, CA 299,979 674,851 199,155 457,353
Sacramento, CA 543,188 1,221,988 426,813 970,942
San Francisco-Oakland-San Jose, CA 840,186 1,890,130 724,982 1,641,613

1/ 1998 Seats from the OAG electronic edition, 2010 and 2020 Seats forecast from Domestic Local Passenger Growth Rate.
2/ The greater of the actual load factor or the forecast load factor for the industry, 70% and 73% for 2010 and 2020, respectively.

3/ Available Seats times load factor.

4/ Forecast Onboard Passengers less Domestic Local Passengers.
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Exhibit 038
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Air Service Areas Without Nonstop Service*
Annual Passengers and Operations
Calendar Years 1994 through 1998
1994 1995 1996 1997 1998
Region Air Service Area Passengers Operations Passengers Operations Passengers Departures Passengers Departures Passengers  Departures
Central US  Amarillo, X 2,661 3 2,713 6 2,890 6 2,723 8 2,783 11
Corpus Christi, TX 3,363 0 2,992 2 3,215 0 3,443 1 3,303 1
Dakotas 5,748 5 5,487 1 5,797 1 5,632 4 5,996 5
Des Moines, 1A 8,083 4 8,910 5 9,454 5 9,101 10 9,316 6
El Paso, TX 11,006 6 10,368 12 10,124 19 9,256 33 9,054 11
Green Bay, Wi 3,411 0 3,551 0 4,491 0 4,554 0 5,280 0
Milwaukee, WI 18,730 616 18,614 476 22,030 476 22,621 459 22,259 446
Montana 8,188 0 8,984 0 9,520 0 10,491 0 10,643 0
Oklahoma City, OK 8,061 11 7,866 6 8,385 9 8,450 8 8,716 6
Omaha, NE 10,342 25 11,663 9 11,807 14 12,361 8 14,493 32
San Antonio, TX 13,794 1 13,540 6 15,407 8 16,029 26 16,914 10
Tulsa, OK 6,685 1 6,537 2 9,278 3 10,289 2 8,114 1
West Texas 1,709 5 1,702 3 1,683 2 1,676 8 1,734 7
Wichita, KS 3,198 1 3,282 3 3,880 1 4177 3 4,737 1
Central US Total 104,979 - 678 106,209 531 117,961 544 120,703 570 123,342 537
Eastern US  Birmingham, AL 10,503 1 11,263 3 11,974 3 12,335 2 12,385 3
Charleston, SC 2,389 0 2,423 0 2,363 0 2,498 0 2,619 0
Columbia, SC 1,751 0 1,631 0 1,615 0 1,740 2 1,743 0
Columbus, OH 12,770 1 13,834 0 16,106 2 15,728 2 17,269 2
Dayton, OH 6,414 0 4,604 2 3,574 0 3,408 2 3,917 0
Ft. Myers, FL 3,454 0 3,279 0 3,387 0 3,633 0 3,437 1
Greensboro, NC 5,707 0 6,234 1 6,078 2 5,982 1 5,658 1
Greenville-Spartanburg, S 2,974 2 2,921 1 3,026 0 3,082 0 3,209 1
Indianapolis, IN 18,684 505 22,514 470 23,701 387 23,794 164
Jackson, MS 2,014 0 1,880 0 2,021 0 2,667 0 3,243 0
Jacksonville, FL 6,878 1 7,376 0 7,453 0 8,470 0 8,171 0
Knoxville, TN 3,776 3 3,685 0 3,728 2 3,586 1 3,515 0
Little Rock, AR 6,647 1 6,614 1 6,616 0 6,444 1 7,010 3
Louisville, KY 5,390 1 6,042 2 5,780 3 6,097 1 6,777 1
Norfolk, VA 6,119 0 6,268 0 6,036 0 6,505 1 6,315 0
Raleigh-Durham, NC 13,493 0 14,336 0 15,857 0 18,734 0 18,748 0
Richmond, VA 4,615 4 4,795 0 5,577 0 5,830 0 6,262 1
Savannah, GA 1,958 0 1,731 0 1,848 0 2,002 0 2,582 0
Tampa, FL 15,921 2 15,755 0 17,036 1 18,435 0 20,534 0
Upstate New York 18,648 4 19,417 1 19,125 6 18,879 1 19,728 3
Eastern US Total 131,421 20 152,772 516 161,714 489 169,756 401 176,916 180
Alaska 11,866 200 10,979 201 12,786 349
Grand Total 248.266 898 269.960 1.248 279.675 1.033 290.459 971 313,044 1,066

* Air Service Areas with fewer than 625 flights (One round trip operation six days per week).
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Forecast Air Service Areas With New Nonstop Service
Nonstop Operations and Passengers
Forecast Years 2010 and 2020
Passengers
Nonstop Passengers Connecting to
Nonstop Domestic Local Percent Passengers Connecting via Daily Seats per Onboard Another ASA
Air Service Area Distance Passengers Nonstop 1/ 2/ Another ASA 3/ Operations 4/ Departure 5/ Total Seats 6/ Passengers 7/ Onboard /8
2010
Anchorage, AK 2018 153,753 34.1% 52,359 101,394 1.9 177 120,160 84,112 31,753
Birmingham, AL 2013 479,040 34.2% 163,621 315419 5.8 162 345,228 241,660 78,039
Columbus, OH 2121 139,467 139,467
Indianapolis, IN 1944 438,745 35.6% 156,192 282,553 5.9 189 409,114 286,380 130,187
Jacksonville, FL 2366 124,470 124,470
Milwaukee, WI 1845 509,468 37.8% 192,469 316,999 8.0 126 367,409 257,186 64,717
Oklahoma City, OK 1383 118,561 49.8% 59,098 59,463 3.7 126 170,979 119,685 60,587
Raleigh-Durham, NC 2400 344,204 27.1% 93,205 250,998 23 189 161,953 113,367 20,162
San Antonio, TX 1482 146,638 47.0% 68,878 77,760 4.0 126 182,286 127,600 58,722
Tampa, FL 2392 294,906 27.2% 80,240 214,666 2.0 189 140,433 98,303 18,063
Upstate New York 2361 328,200 328,200
2020
Anchorage, AK 2018 172,556 34.1% 58,762 113,794 21 177 134,855 98,444 39,682
Birmingham, AL 2013 746,720 34.2% 255,050 491,670 9.1 162 538,137 392,840 137,790
Columbus, OH 2121 208,282 32.0% 66,677 141,605 2.2 150 118,197 86,284 19,607
indianapolis, IN 1944 561,323 35.6% 199,830 361,493 7.6 189 523,413 382,091 182,261
Jacksonville, FL 2366 157,646 27.6% 43,568 114,078 1.1 189 78,056 56,981 13,413
Milwavukee, Wi 1845 687,201 37.8% 259,614 427,587 10.8 126 495,583 361,776 102,162
Oklahoma City, OK 1383 128,682 49.8% 64,143 64,539 4.0 126 185,574 135,469 71,326
Raleigh-Durham, NC 2400 589,519 27.1% 159,633 429,886 4.0 189 277,378 202,486 42,853
San Antonio, TX 1482 163,496 47.0% 76,796 86,700 44 126 203,242 148,367 71,570
Tampa, FL 2392 408,901 27.2% 111,257 297,644 2.8 189 194,717 142,143 30,886
Upstate New York 2361 509,269 27.7% 141,167 368,102 37 189 254,055 185,460 44,293

1/ Source: Figure C.01

2/ Percent Nonstop times Domestic Local Passengers

3/ Domestic Local Passengers less Nonstop Passengers

4/ Source: Figure C.02 (Note: Inbound and Outbound Flights)
5/ Professional Judgement

6/ Annual Seats per Departure times Daily Operations

7/ Industry Load Factor of 70% in 2010 and 73% in 2020

8/ Onboard Passengers less Nonstop Local Passengers

¥d
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Calculation of Nonstop Domestic Local Passengers

Domestic Local Passengers and the Percent Nonstop

Forecast Years 2010 and 2020

Domestic Local Passengers

Percent Nonstop 1/

Nonstop

Exhibit 040
Pagle 1of 1

Domestic

Local Passengers

Air Service Area Name 1998 2010 2020 1998 2010 2020 2010 2020
Albuquerque, NM 317,380 353,349 416,834 35.1% 66.8% 66.8% 235,904 278,288
Atlanta, GA 596,560 909,224 1,266,447 70.7% 70.7% 70.7% 643,020 895,655
Austin, TX 321,940 307,922 331,419 67.8% 67.8% 67.8% 208,722 224,649
Boise, ID 198,160 - 210,480 242184 80.7% 83.6% 83.6% 175,872 202,364
Boston, MA 1,208,630 1,242,824 1,588,628 70.9% 70.9% 70.9% 881,771 1,127,116
Charlotte, NC 137,900 156,638 191477 68.8% 68.8% 68.8% 107,736 131,698
Chicago, IL 1,365,490 1,496,441 1,775,183 79.3% 79.3% 79.3% 1,186,097 1,407,030
Cincinnati.OH 150,450 217,977 315,910 66.8% 66.8% 66.8% 145,588 210,998
Cleveland, OH 224,490 299,826 370,917 61.8% 61.8% 61.8% 185,193 229,104
Dallas-Ft. Worth, TX 786,850 1,077,503 1,387,649 79.9% 79.9% 79.9% 861,075 1,108,924
Denver, CO 1,241,630 1,389,758 1,822,439 82.4% 82.4% 82.4% 1,145,597 1,502,262
Detroit, Ml 500,170 1,077,567 1,420,961 59.8% 59.8% 59.8% 644,308 849,633
Houston, TX 510,290 619,347 699,877 72.0% 72.0% 72.0% 446,047 504,044
Kansas City, MO 275,850 287,973 298,667 35.7% 46.5% 46.5% 133,973 138,948
Las Vegas, NV 1,706,530 2,610,866 3,465,850 96.5% 96.5% 96.5% 2,519,403 3,344,435
Los Angeles, CA 9,571,470 13,314,224 15,565,663 98.7% 98.7% 98.7% 13,137,688 15,359,276
Memphis, TN 74,570 116,198 160,907 65.2% 65.2% 65.2% 75,799 104,965
Miami-Fort Lauderdale, FL 467,640 722,756 795221 57.8% 57.8% 57.8% 417,659 459,535
Minneapolis-St. Paul, MN 508,200 757,172 920,973 73.7% 73.7% 73.7% 557,916 678611
Nashville, TN 157,320 174,628 201,301 45.6% 45.6% 45.6% 79,576 91,731
New Orleans, LA 265,530 418,465 588,894 27.1% 36.3% 36.3% 151,952 213,837
New York City 2,683,750 2,604,462 2,842,183 75.9% 75.9% 75.9% 1977120 2,157,581
Orlando, FL 374,650 1,170,393 1,867,739 27.3% 27.3% 27.3% 319,035 509,123
Philadelphia, PA 479,180 976,247 1,424,408 67.0% 67.0% 67.0% 653,891 954,070
Phoenix, AZ 1,358,900 2,015,699 2,612,080 96.7% 96.7% 96.7% 1,949,326 2,526,070
Portland, OR 1,348,740 1,963,540 2,383,670 96.8% 96.8% 96.8% 1,901,233 2,308,031
Pittsburgh, PA 167,740 340,014 516,169 65.9% 65.9% 65.9% 224,047 340,122
Reno, NV 608,160 1,008,669 1,188,140 99.8% 100.0% 100.0% 1,008,669 1,188,140
Salt Lake City, UT 705,950 1,294,245 1,759,056 92.3% 92.3% 92.3% 1,194,480 1,623,462
San Diego, CA 2,480,830 2,854,676 3,471,050 98.6% 98.6% 98.6% 2815449 3,423,353
Seattle, WA 2,075,540 3,464,333 4,267,592 96.5% 96.5% 96.5% 3,341,876 4,116,741
Spokane, WA 260,630 257,184 275,107 68.1% 73.6% 73.6% 189,343 202,538
St. Louis, MO 308,730 686,339 873,276 70.5% 70.5% 70.5% 483,737 615,493
Tucson, AZ 238,800 223,931 240,641 21.8% 72.8% 72.8% 163,090 175261
Washington-Baltimore 1,326,860 1,422,038 1,788,508 64.6% 64.6% 64.6% 918,046 1,154,633
Domestic Local Passengers Connecting 41,080,239 50,357,719

1 h Air Service Areas withotut Nonstop Service, all passengers connect. h other Air Service Areas, the greater of the existing
Percent of Nonstop Passengers or the rate per Figure C.01.

2/ Todal Domestic Local Passengers less Domestic Local Passengers Traveling Nonstop.
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Exhibit 041

Page 1of 1
Connecting Passengers Index by Air Service Area
Total Onboard Passengers Less Nonstop Passengers
Calendar Year 1998
Passengers Index of
Domestic Percent Nonstop Onboard Connecting to Connecting

Air Service Area Passengers 1/ Nonstop 2/ Passengers 3/ Passengers4/ Another ASA5/ Passengers

Albaquerque, NM 321,160 35.1% 112,739 180,309 67,570 0.43%
Atlanta, GA 684,770 70.7% 484,282 940,533 456,251 2.88%
Austin, TX 336,280 67.8% 171,495 347,778 176,283 0.06%
Boise, ID 212,610 80.7% 171,495 347,778 176,283 1.11%
Boston, MA 1,299,430 70.9% 921,933 957,869 36,936 0.23%
Charlotte, NC 142,370 68.8% 97,922 230,206 132,284 0.83%
Chicago, IL 1,667,770 79.3% 1,321,894 3,085,525 1,763,631 11.13%
Cincinnati, OH 198,470 66.8% 132,559 321,721 189,162 1.19%
Cleveland, OH 230,860 61.8% 142,595 161,614 19,019 0.12%
Dallas-Ft. Worth, TX 928,150 79.9% 741,721 2,129,938 1,388,217 8.76%
Denver, CO 1,313,130 82.4% 1,082,432 2,591,650 1,509,218 9.53%
Detroit, Ml 555,610 59.8% 332,215 454,357 122,142 0.77%
Houston, TX 660,620 72.0% 475,771 901,512 425,741 2.69%
Kansas City, MO 281,280 35.7% 100,398 124,320 23,922 0.15%
Las Vegas, NV 1,847,700 96.5% 1,782,972 2,384,646 601,674 3.80%
Los Angeles, CA 10,007,850 98.7% 9,875,154 12,406,640 2,531,486 15.98%
Memphis, TN 78,780 65.2% 51,391 153,959 102,568 0.65%
Miami-Fort Lauderdale, FL 686,580 57.8% 396,754 403,653 6,899 0.04%
Minneapolis-St. Paul, MN 549,280 73.7% 404,732 746,724 341,992 2.16%
Nashville, TN 159,630 45.6% 72,619 78,397 5,778 0.04%
New Orleans, LA 279,520 27.1% 75,797 85,233 9,436 0.06%
New York, NY 3,152,750 75.9% 2,393,341 2,638,531 245,190 1.55%
Orlando, FL 406,080 27.3% 110,692 129,691 18,999 0.12%
Philidelphia, PA 539,240 67.0% 361,184 490,023 128,839 0.81%
Phoenix, AZ 1,419,490 96.7% 1,372,749 2,220,690 847,941 5.35%
Portland, OR 1,444,770 96.8% 1,398,925 2,194,669 795,744 5.02%
Pittsburgh, PA 183,130 65.9% 120,671 348,072 227,401 1.44%
Reno, NV 639,180 99.8% 637,817 1,208,787 570,970 3.60%
Salt Lake City, UT 748,280 92.3% 690,600 1,223,604 533,004 3.36%
San Diego, CA 2,546,550 98.6% 2,511,557 3,454,142 593,830 3.75%
Seattle, WA 2,258,380 96.5% 2,178,551 3,454,142 1,275,591 8.05%
St. Louis, MO 334,750 70.1% 235,935 668,406 432,471 2.73%
Tuscon, AZ 241,360 21.8% 52,729 130,103 77,374 4.60%
Washington DC-Baltimore 1,484,620 64.6% 958,448 1,033,342 74,894 0.47%
Grand Total 38,113,940 32,214,875 48,057,577 15,842,702 100.00%

1/1 Domestic Local Passengers plus DPIJ Passengers
2/1 Percentage of Domestic Local Passengers Traveling Nonstop.
3/1 Domestic Local Passenger plus DPIJ Passengers times the Percentage of Domestic Local Passengers Traveling Nonstop.

4/1 Source: DOT T-100 Carrier Segment and Market Reports.
5/1 Onboard Passengers less Nonstop Passengers.

6/1 ASA Connecting Passengers and a percent of Total Connecting Passengers.
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Total Connecting Passengers
to Allocate to Air Service Areas with
Existing Nonstop Service

; 2010 2020
REGIONAL DOMESTIC FORECAST TOTALS
Total Domestic Local Passengers 55,713,806 70,394,227
Total Domestic Connecting Passengers 8,565,998 10,823,112
International Connecting Passengers (DPIJ) 6,245,020 10,360,989
TOTAL DOMESTIC PASSENGERS 70,524,824 91,578,328
DISTRIBUTED PASSENGERS
Commuter Air Service Areas
Nonstop Domestic Local Passengers - Exhibit 525 721,443 1,556,301
Connecting and DPIJ Passengers - Exhibit 525 1,682,886 3,852,617
Total Commuter ASAs 2,404,329 5,408,918
Hawaii Air Service Area
Nonstop Domestic Local Passengers - Exhibit 525 1,922,124 2,676,630
Connecting and DPIJ Passengers - Exhibit 525 22.709 60,745
Total Hawaii ASA 1,944,834 2,737,374
Nonstop Domestic Local Passengers - Exhibit 527 866,063 1,436,497
Connecting and DPIJ Passengers - Exhibit 527 462,230 755,844
Total ASAs with New Nonstop Service 1,328,293 2,192,340
Nonstop Domestic Local Passengers - Exhibit 530 41,080,239 50,357,719
TOTAL DISTRIBUTED PASSENGERS 46,757,694 60,696,351
TOTAL DOMESTIC PASSENGERS LESS TOTAL
DISTRIBUTED PASSENGERS 23,767,129 30,881,977
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Calculation of Total Onboard Passengers by Air Service Area
Nonstop Comestic Local Passengers and Connecting Passengers
Forecast Years 2010 and 2020

Exhibit 43

Nonstop Nonstop
Domestic Domestic Total Total
Local Local Index of Connecting Connecting  Onboard Onboard

Passengers Passengers Connecting Passengers/ Passengers Passengers?2 Passengers
Air Service Area Name 2010 2020 Passengers 2020 1/ 2020 2010 2/ 2020
Albuquerque, NM 235,904 278,288 0.43% 101,368 131,714 337,273 410,002
Amarillo, TX 0 0 0.00% 0 0 0 0
Anchorage, AK 52,359 58,762 0.00% 31,753 39,682 84,112 98,444
Atlanta, GA 643,020 895,655 2.88% 684,465 889,364 1,327,485 1,785,019
Austin, TX 208,722 224,649 0.06% 13,891 18,050 222,614 242,699
Birmingham, AL 163,621 255,050 0.00% 78,039 137,790 241,660 392,840
Boise, ID 175,872 202,364 1.11% 264,459 343,627 440,331 545,990
Boston, MA 881,771 1,127,116 0.23% 53,911 70,050 935,683 1,197,166
Charleston, SC 0 0 0.00% 0 0 0 0
Charlotte, NC 107,736 131,698 0.83% 198,451 257,859 306,187 389,557
Chicago, IL 1,186,097 1,407,030 11.13% 2,645,789 3,437,824 3,831,886 4,844,854
Cincinatti, OH 145,588 210,998 1.19% 283,779 368,730 429,367 579,729
Cleveland, OH 185,193 229,104 0.12% 28,532 37,074 213,725 266,178
Columbia, SC 0 0 0.00% 0 0 0 0
Columbus, OH 0 66,677 0.00% 0 19,607 0 86,284
Corpus Christie, TX 0 0 0.00% 0 0 0 0
Dakotas 0 0 0.00% 0 0 0 0
Dallas-Ft. Worth, TX 861,075 1,108,924 8.76% 2,082,596 2,706,034 2,943,670 3,814,958
Dayton, OH 0 0 0.00% 0 0 0 0
Denver, CO 1,145,597 1,502,262 8.76% 2,264,120 2,941,900 3,409,718 4,444,162
Des Moines, 1A 0 0 0.00% 0 0 0 0
Detroit, Ml 644,308 839,240 0.00% 331,935 782,709 720,978 1,621,948
El Paso, TX 0 0 0.00% 0 0 0 0
Eugene, OR 389,040 839,240 0.00% 199,155 457,353 299,979 674,851
Fresno, CA 100,824 217,499 0.00% 199,155 457,353 299,979 674,851
Ft. Myers, FL 0 0 0.00% 0 0 0 0
Green Bay, WI 0 0 0.00% 0 0 0 0
Greensboro, NC 0 0 0.00% 0 0 0 0
Greenville-Spartanburg, 0 0 0.00% 0 0 0 0
SC
Honolulu, HI 1,922,124 2,676,630 0.00% 22,709 60,745 194,834 2,737,374
Houston, TX 446,047 504,044 2.69% 638,695 829,892 1,084,741 1,333,936
Indianapolis, IN 156,192 199,830 0.00% 130,187 182,261 286,380 382,091
Jackson, MS 0 0 0.00% 0 0 0 0
Jacksonwville, FL 0 43,568 0.00% 0 13,413 0 56,981
Kansas City, MO 133,973 138,948 0.15% 35,887 46,631 169,860 185,579
Knoxville, TN 0 0 0.00% 0 0 0 0
Las Vegas, NV 2,519,403 3,344,435 3.80% 902,628 1,172,836 3,422,031 4,517,271
Little Rock, AR 0 0 0.00% 0 0 0 0
Los Angeles, CA 13,137,688 15,359,276 15.98% 3,797,720 4,934,593 16,935,408 20,293,869
Louiville, KY 0 0 0.00% 0 0 0 0
Memphis, TN 75,799 104,965 0.65% 153,873 199,935 229,672 304,900
2/'Liam“F°rt Lauderdale, 417,659 459,535 0.04% 10,349 13,447 428,008 472,982
Milwaukee, WI 192,469 259,614 0.00% 64,717 102,162 257,186 361,776



Minneapolis-St. Paul,
MN

Montana

Nashville, TN

New Orleans, LA
New York, NY
Norfolk, VA
Oklahoma City, OK
Omaha, NE
Orlando, FL
Philidelphia, PA
Phoenix, AZ
Portland, OR
Pittsburgh, PA
Raleigh-Durham, NC
Reno, NV
Richmond, VA
Sacramento, CA
Salt Lake City, UT
San Antonio, TX

San Diego, CA

San Francisco-Oakland-
San Jose, CA
Savannah, GA
Seattle, WA
Spokane, WA

St. Louis, MO
Tampa, FL

Tucson, AZ

Tulsa, OK

Upstate New York
Washington-Baltimore
West Texas
Wichita, KS

557,916

0

79,576
151,952
1,977,120
0

59,098

0

319,035
653,891
1,949,326
1,901,233
224,047
93,205
1,008,669
0

116,375
1,194,480
68,878
2,815,449

115,203

0
3,341,876
189,343
483,737
80,240
163,090
0

0
918,046
0

0

678,611

0

91,731
213,837
2,157,581
0

64,143

0

509,123
954,070
2,526,070
2,308,031
340,112
159,633
1,188,140
0

251,045
1,623,462
76,796
3,423,353

248,517

0
4,116,741
202,538
615,493
111,257
175,261

0

114,167
1,154,633
0

0

2.16%

0.00%
0.04%
0.06%
1.55%
0.00%
0.00%
0.00%
0.12%
0.81%
5.35%
5.02%
1.44%
0.00%
3.60%
0.00%
0.00%
3.36%
0.00%
3.75%

0.00%

0.00%
8.05%
0.64%
2.73%
0.00%
0.49%
0.00%
0.00%
0.47%
0.00%
0.00%

513,054

0

8,669
14,156
367,833

0

60,587

0

28,502
193,284
1,272,076
1,193,771
341,146
20,162
856,566

0

426,813
799,609
58,722
890,860

724,982

0
1,913,634
152,991
648,791
18,063
116,077
0

0
112,356
0

0

666,640

0

11,264
18,394
477,946
0

71,326

0

37,034
251,145
1,652,881
1,551,134
443,271
42,853
856,566

0

970,942
1,038,977
71,570
1,157,545

1,641,613

0
2,486,493
198,790
843,011
30,886
150,825
0
44,293
146,990
0

0

1,070,970

0

88,245
166,108
2,344,953
0

119,685

0

347,536
847,176
3,221,402
3,095,005
565,193
113,367
1,112,985
0

543,188
1,994,090
127,600
3,706,309

840,186

0
5,255,510
342,335
1,132,528
98,303
279,167
0

0
1,030,402
0

0

1/ Hawaii and Commuter Markest from Exhibit 525, Service in New ASAs from Exhibit 527, Service Existing
from Index times 23, 767, 129 in 2010 and 30,881,997 in 2020
2/ Nonstop Domestic Local Passengers plus Connecting Passengers

Exhibit 43

1,345,251

0

102,994
232,232
2,635,527
0

135,469

0

546,156
1,205,215
4,178,950
3,859,165
783,392
202,486
2,301,125
0
1,221,988
2,662,440
148,367
4,580,898

1,890,130

0
6,603,234
401,328
1,458,503
142,143
326,086

0

185,460
1,300,624
0

0



Exhibit 044
Page 1 of 2

Scheduled Departures and Seat Departures by Bay Area Airport, by Region

2010
Departures Share of Market Seats Share of Market Passengers Share of Market
Week Annual  atairport Bay Area Annual  atairport Bay Area Annual* at airport Bay Area
San Francisco International (SFO)
Transpacific 187 9,725 40.8% 30.4% 3,391,997 53.1% 42.5% 5,095,037 53.7% 43.2%
Americas 7 365 1.5% 1.1% 73,365 1.1% 0.9% 116,496 1.2% 1.0%
Transatlantic 124 6,466 27.1% 20.2% 1,762,950 27.6% 22.1% 2,652,954 28.0% 22.5%
Canada 56 2,920 12.2% 9.1% 486,545 7.6% 6.1% 675,938 7.1% 57%
Mexico 84 4,380 18.4% 13.7% 678,170 10.6% 8.5% 947,197 10.0% 8.0%
Totals 458 23,855 100.0% 74.6% 6,393,027 100.0% 80.1% 9,487,621 100.0% 80.5%
San Jose International (SJC)
Transpacific 21 1,095 23.1% 3.4% 341,640 36.3% 4.3% 514,077 37.6% 4.4%
Transatlantic 17 521 11.0% 1.6% 146,000 15.5% 1.8% 219,630 16.1% 1.9%
Canada 35 1,825 38.5% 57% 252,945 26.8% 3.2% 351,407 25.7% 3.0%
Mexico 25 1,304 27.5% . 41% 201,845 21.4% 2.5% 281,916 20.6% 2.4%
Totals 98 4,745 100.0% 14.8% 942,430 100.0% 11.8% 1,367,030 100.0% 11.6%
Oakland International (OAK)
Transatlantic 12 626 18.5% 2.0% 242,151 37.4% 3.0% 364,285 39.2% 3.1%
Canada 27 1,408 41.5% 4.4% 196,526 30.4% 2.5% 273,026 29.4% 2.3%
Mexico 26 1,356 40.0% 4.2% 208,415 32.2% 2.6% 291,092 31.4% 2.5%
Totals 65 3,389 100.0% 10.6% 647,093 100.0% 8.1% 928,403 100.0% 7.9%
Bay Area
Transpacific 208 10,820 33.8% 3,733,637 46.8% 5,609,114 47 .6%
Americas 7 365 1.1% 73,365 0.9% 116,496 1.0%
Transatlantic 153 7,613 23.8% 2,151,101 26.9% 3,236,869 27.5%
Canada 118 6,153 19.2% 936,016 11.7% 1,300,371 11.0%
Mexico 135 7,039 22.0% 1,088,430 13.6% 1,520,205 12.9%
Totals 621 31,990 100.0% 7,982,550 100.0% 11,783,055 100.0%

* Passengers are inbound and outbound
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Scheduled Departures and Seat Departures by Bay Area Airport, by Region

2020
Departures Share of Market Seats Share of Market Passengers Share of Market
Week Annual atairport Bay Area Annual at airport Bay Area Annual* at airport Bay Area
San Francisco Internatiot
Transpacific 298 15,539 45.9% 32.9% 5,639,459 57.6% 44.0% 8,711,935 58.2% 44.6%
Americas 11 574 1.7% 1.2% 115,288 1.2% 0.9% 178,172 1.2% 0.9%
Transatiantic 140 7,300 21.6% 15.5% 2,345,281 24.0% 18.3% 3,621,248 24.2% 18.5%
Canada 74 3,859 11.4% 8.2% 637,029 6.5% 5.0% 924,277 6.2% 4.7%
Mexico 126 6,570 19.4% 13.9% 1,051,930 10.7% 8.2% 1,632,198 10.2% 7.8%
Totals 649 33,841 100.0% 71.6% 9,788,987 100.0% 76.3% 14,967,829 100.0% 76.6%
San Jose International (S
Transpacific 57 2,972 33.9% 6.3% 995,094 48.5% 7.8% 1,540,405 49.5% 7.9%
Transatlantic 27 1,408 16.1% 3.0% 386,900 18.9% 3.0% 597,814 19.2% 3.1%
Canada 48 2,503 28.6% 5.3% 354,624 17.3% 2.8% 514,529 16.5% 2.6%
Mexico 36 1,877 21.4% 4.0% 314,526 15.3% 2.5% 458,125 14.7% 2.3%
Totals 168 8,760 100.0% 18.5% 2,051,144 100.0% 16.0% 3,110,874 100.0% 15.9%
Oakland International (O
Transatlantic 22 1,147 24.7% 2.4% 443,944 45.2% 3.5% 688,912 48.9% 3.5%
Canada 32 1,669 36.0% 3.5% 232,244 23.7% 1.8% 336,967 22.9% 1.7%
Mexico 35 1,825 39.3% 3.9% 305,140 31.1% 2.4% 444 454 30.2% 2.3%
Totals 89 4,641 100.0% 9.8% 981,329 100.0% 7.7% 1,470,333 100.0% 7.5%
Bay Area
Transpacific 355 18,511 39.2% 6,634,553 51.7% 10,252,340 52.4%
Americas 11 574 1.2% 115,288 0.9% 178,172 0.9%
Transatlantic 189 9,855 20.9% 3,176,126 24.8% 4,907,974 25.1%
Canada 154 - 8,030 17.0% 1,223,897 9.5% 1,775,773 9.1%
Mexico 197 10,272 21.7% 1,671,596 13.0% 2,434,777 12.5%
Totals 906 47,241 100.0% 12,821,459 100.0% 19,549,036 100.0%

* Passengers are inbound and outbound
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Regional Airport System Plan
Metropolitan Transportation Commission

Study of the Relationship Between Cost of Fuel, Airfares and Traffic Growth

Our research indicates that there is no long term direct linkage between fuel cost and
airline fares ' or traffic growthz.WhiIe fuel is a key component in airline cost, second
only to labor, it has one major difference in that it is widely variable. Since deregulation
in 1978, fuel, & apercentage of total operating expense, has varied from ahigh of nearly
30% to alow ofjust under 10%. The current spike in prices has resulted in the imposition
of fuel surcharges by some carriers, on some routes. While making headlines, these
temporary charges have historically been short lived and have had no extended effect on
either fare trends or traffic growth. The effect is similar to that of high gasoline prices for
motorists which cause significant grumbling but very little behavioral change.

It must be noted at the outset that this study is designed only to address the fluctuation of
price within the parameters of the past 20-25 years. Any huge, permanent adjustment in
the price platform, or any significant, sustained interruption ofthe supply chain would
surely have other, negative effects. However, such changes would have major socio-
economic effects worldwide and are beyond the scope of this inquiry.

There is certainly no doubt that low fuel prices are the preference of the airlines, as they
are for drivers, shippers, and homeowners. Airline fuel costs in 1998-99 were amongst
the lowest in decades and surely contributed to the record profits recorded by most of the
airline industry. However, it must be noted that the very low prices of this period were &
much of an anomaly & is the current run-up and it is because of this relatively low 1999
base cost that year on year increases how seem SO impressive.

The picture is further complicated by fuel hedging 3 which establishes avery uneven
playing field as fuel costs increase. For those carriers which properly anticipate a fuel
cost increase, and protect against it, the effect of any increase is significantly moderated
and their need to increase fares is similarly reduced. Given the fierce competition within
the industry, those carriers experiencing higher cost are simply forced to absorb it and
watch yields decline. Other than short-term surcharges, there is little, if any, precedent for
unilateral fares increases. As one example, since Southwest has not imposed fuel
surcharges in the current environment, all other carriers are foregoing such charges on
competitive routes and fare types, even ifthey impose them elsewhere.

! Exhibit 1
Exhibit 3
} Fuel is primarily purchased at a fixed contract price ﬁl‘future delivery (hedging) or at the going rate (spot

pricing). Each method has benefits and drawbacks, though in a period o f escalating prices, hedging serves
an obvious purpose. -
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It is also true that airline fleets are increasingly composed of newer aircraft with
significantly improved fuel efficiency. This fleet mix will certainly help to keep total fuel
expenditures constant, even in the face of increasing prices. Additionally, the airlines
have sought other cost efficiencies, most recently in the marketing/distribution area
which will serve to maintain yields in the face of short term fuel cost increases.

In the end, if historical evidence is to be observed, the short term effects of higher fuel
prices will most likely be manifest in reduced airline yields and profitability. In the past,
fuel cost spikes have simply resulted in losses by the carriers rather than fare increases
and/or traffic reductions. This is due to a number of reasons. First, while fuel is a notable
cost, it is still a variable cost. The huge fixed cost investments that airlines carry are far
more significant liabilities than any short term fuel cost increases. Allowing fixed cost
deficits to develop for the sake of a variable cost component is simply bad economics.
Second, there is ample evidence to support the considerable price elasticity of travel,
especially in the leisure sector. Since, again, the fixed cost assets are not easily variable,
there comes a price point at which carriers must absorb additional variable cost rather
than further increase price and dampen demand. Historically, many of the industry's most
damaging fare wars have corresponded with weak traffic periods. Finally, since fuel cost
spikes have always been rather short lived, stopgap measures such as surcharges have
proven useful in allowing for additional revenue collection without fundamentally
altering the overall fare platform.

With few exceptions the demand for air transportation has demonstrated an incredibly
constant gtowth pattern, diminishing, but rarely faltering, even during periods of
recession and political unrest. Because margins in the industry tend to be very small;
minimal fluctuations can have powerful bottom line effects. While profitability has
suffered, these bobbles have rarely had strong effects on pricing or demand. Using
historical precedent and fundamental economic models, it is highly unlikely that this or
future fuel price fluctuations will have significant effects on overall fare levels. As has
been the case in the past, this current price spike will likely be of short duration.
Furthermore, even if prices fail to return to 1999 levels, they will still be well within the
normal parameters of the past 20 years* giving little credibility to any assumptions of
rapid fare escalation or slackening demand.

4 Exhibit 2
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Exhibits

Exhibit 1 This chart plots the computed "average fare" between San Francisco and
five domestic destinations against the average cost of fuel. It is clear that fares bear little
relation to the cost of fuel,- which actually shows an inverse relationship to fare levels in
the late '90s. The fare graphs, which show considerable fluctuation, are far more
reflective of capacity and competitive issues than of any other external factor. For
instance, the 1992 drop in Seattle fares is directly attributable to SO11thwest's market
entry. Similarly, the JFK upward trend can be attributed to the increase of Premium
(First and Business) seats in the market which has steadily skewed the average.

Exhibit 2 This table shows that amongst the various airline cost factors, fuel cost, in
the first quarter 02000 is actually an indexed figure lower than was evident 18 years
ago; this despite significant percentage increases over first quarter 1999.

Exhibit 3 TlIns chart indexes the cost of fuel since deregulation, and its relative
percentage of total operating expense, with the overall pattern of traffic growth during the
same period. It is obvious that the factors have little in common and that the price of fuel

is in no way a determinant of traffic growth, which has displayed a pattern of consistent
growth.

ROBERTS
ROACH &
ASSOCIATES



1

haABIINES
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Fuel Cost vs. Average Fare from SFO
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Note: For display purposes, fuel price is shown per 100 gallons.

Source: Air Transport Assoclation
0 & D, Data Base Products




o Exhibit 2
Study of the Relationship Between Cost of Fuel, Airfares and Traffic Growth

AIRLINE COST INDEX

MAJORS AND NATIONALS (See Appendix 1)

10TROO
PERCENT CHANGE
FROM
PREVIOUS PERCENT
FROM QUARTER OF TOTAL
LNDEX SAME QUARTER A TANNUAL OPERATING
.(_728_2_—_1@)- LA.ST YEAR RATES EXPENSES-
LABOR :
169.2 3.0
( EMPLOYMENT COST PER EMPLOYEE) : 46 345
FUEL
( COSTPER GALLON) 725 671 81.0 13.2
AIRCRAFT FLEET 2435 }
( COSTPER SEAT) ' 191 -18.8 ' 9.3
INTEREST :
63.8 5.6
(INTEREST ON DEBT) - -31.5 20
INSURANCE
40.8 -9.0
( COSTPER RTM + 40% HULL NETBOOK VALUE) T 81 0.3
MAINTENANCE MATERIAL 200.9
( COST PER AIRBORNE HOUR) . 16 119 32
LANDING
FEES 178.0 34
( COST PER AIRCRAFT TON LANDED) ~ - 218 1.8
TRAFFIC COMMISSIONS 87.0
( COSTPER RPM) : -18.8 6.4 48
COMMUNICATION 1431
( COSTPER ENPLANEMENT) : 8.6 145 17
ADVERSTISING & PROMOTION 58.0
( COSTPER RTM) " 7.2 97 12
PASSENGER FOOD 106.2
( COSTPER RPM) ) -17 -15.8 29
ALL
OTHER 1504 "
(IMPLICIT DEFLA TOR - ODP) : 30 252
COMPOSITE 1453 09 100 1000

» Based on total operating expenses for passenger and cargo carriers.

Source: Air Transport Association



Exhibit 3
Study of the Relationship Between Cost of Fuel, Airfares and Traffic Growth
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