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EXECUTIVE SUMMARY
Air Traffic

The roles of air traffic control as well as the regulations and responsibilities of air traffic
are clearly defined and used to determine the competency of the current air traffic aidpsirol
Diego International Airport (SDIA).Relationships were found in both arrivals and departures
with time of day and the month of the yeddowever, there was no correlation of arrivals and
departures with day of the weekefficiencies in the currdrairport runway were found in some
departing routes resulting in delays and take off performance difficuliiéss can aid in the
planning of new airport developments.In addition, the application of NextGen Air
Transportation systems shows cost edfgies, technological advancements, and greater safety.
Ground Transportation and Infrastructure

It was determined that the congestion that the San Diego Region currently experiences
will worsen over time unless the increase in travel demand is addreSsednd traffic around
peak hours were analyzed and proposed sites showed the need to make adjustments to the
surrounding areas to accommodate for a large increase in traffic. Several projects would need to
be implemented to re&lve high traffic sites.This includes45 North Coast Corridor Project1b
Express Lanes Project, as well as new developmentsBfofthese projects include development
of new access roads, freeway expansion, and on/off ramp improvemiérgsarea needed to
provide adequatg@arking space was also determined and each site proved to have sufficient
spaceto accommodate the minimum acreagppropriate parking will assist in smooth travel
within the new airport. Also, utility structures were analyzed for each site. Necessary water
sources and sewage capacities were determined to support the future dBerding on the
site location, new lines can be added to existing structurdge addition of a new plarsolely
for airport uses
Public Transportation

Passenger, visitor, and employee numbers will increase the need for available public
transportation, which accounts for 30% of ground travel done within the airpatlways,
taxicabs, and buses were giza&ld for current demand and requirements for future demaAnd.
the existingairport there is no access available for railways and only one bus route available to a
station outside the airporfThis limited access and increasing demand drives the neeadofer
developed public transportation systems at the new &teh site presents limiting factors in
surrounding areasThese includasolation frompresentpublic transportation routes a built
out region causing problems laying new trackependent on these conditions, some sites prove
more conducive to public transportation accessibility.
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CHAPTER 1. INTRODUCTION
1.1 Statement of the Problem

As the lLhited Stateseconomy recovers, a growing demand in air travel can be seen.
According tothe 2013 EderalAviation Administration (FAA)Forecast, Udited Statesarrier
passenger growth for the next 20 years is expected to increase on average 2.2 percent each year.
As a result, the projected growth is expected to reach 1.3 billion passéyg2031 (FAA-
Forecast, 2012)

Currently, the toghreetravel destination states in the nation are Néwk, California,
and Florida. According tothe FAA, California is rated in the top five for international visitors,
export and domestic transportatiFAA NextGen, 2013).0On average, the total domestic travel
to California is expected to increase 2% in 2013 and 2.2% in 2014 he totalinternational
travel to California is expected to increase by 4.1% in 2013 and 4.3% in 3@ Oiego
Tourism Authority). According to the San Diego Tourism authorilye City of San Diego is
ranked one of the top five travel destinaiamthe Uhited States(2013 Annual report)In 2012
the San Diego International Airpo(EDIA) served an approximate 17.2 haoih passengers
(ACI, 2012)

Despite the increase in travel demand and the positive effect it has on the local economy,
there is still a caustr concern at the local leveban Diego City officials are questioning the
current air poringGhe grewing demangwWitlo dpproxionately &09 rdepartures
and arrivals daily, carrying oaverage 50,000 passengeBDIA is the busiest singieinway
commercial airport in the natios&nDiego AirportAuthority). Even the most recent expansion
of Terminal 2, withthe addition of 1@ates and duel level road ways into the airpbis still
maynot be enough to accommodate the growing demand.

Multiple studies have shown that in the next four decabesCity of San Diego is
projected to grow in multiple einographic aspectsThe 2050 Regional Transportation Plan
(RTP) estimate that San Diego will add 1.25ilion residents, resulting in the addition of
500,000 new jobs and 400,000mnbomes(2050 RTP) Further stidies from TheRicondo&
Associates Tearalso show that air travel in San Diego will reachn3ilion passagers a year
by the year 2030Such projections will obviously affect transportation in the er@itg of San
Diego; however the following sectiowill focus solely on their implications on public
transportation in and out of the new airpofithis project assumes that SDWll remain open
and functioning at full capacity, considering the new airport as a compliment not a competitor.
1.2 Statemendf Purpose

According to studies conducted bhe Ricondo &Associates Teanin 2016 SDIA will
have exceeded their capacity for operatiomilding a new airport in San Diego County is
therefore essential to keeping current with the growing demands of air traékel. research
examines the increase in traffic and demand for transportation in and around three proposed sites
for a new airportwithout obsoleting SDIA. Out of the proposed sites researchedTimne
Ricondo & Associates Teagrthis research will focus on MCAS Miramar, MCB Camp Pendleton
and Campo/BoulevardThe purpose of this study is to determine the implicatadrair, ground
and public transportation ogach otthe possiblenew airport sites.
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1.3 Research Questions & Hypothesis
Air

Quantitative Analysis:

This study is designed to statisticadigalyzethe peak hours of operation for air traffic at
the SDIA and ground traffic on Interstate 55)l It is the hypothesis that the number of
airplanes arriving and departing at SDIA is dependent on the time of the day, day of the week
and month.Higher airplane traffic is expected on weekdays than weekeslgell agluring the
morning hours then the evening hours.is also hypothesized that the number of cars on-the |
around SDIA is dependent on the day of the week and time of the idegh car trafic is
expected during the weekdays than weekerithe last hypothesis correlates the airplane traffic
and car traffic. It is hypothesized thahe number of cars on theS is depadent on the number
of airplanearrivals and departures.

Qualitative sudy:

In addition to understanding a relationship between air and ground traffic, this study also
analyzes current air traffic management nationwide at SDIFhis review of air traffic
management will also look at the implementation of NextGen, thegesdration of air traffic
control. The following research questions were formulated to better understand restrictions at
SDIA and the implication of NextGen: What are the current methods of air traffic control and its
management nationwideMow will NextGen affect air traffic control at SDIA®hat is the
impact of increased aircrafts on air traffic control personnel?

GroundTransportation & Infrastructure

Quantitative study:

This study is designed to find the peak hours of traffic congestion envdhous
Interstates and State Routes that people would be takingdesathe new airport locatiort is
the hypothesis that the peak hours are largely centered on rush hour ssdtiated with work
schedules.High traffic is expected on weekdaglaring the norning and early evening hourt.
is also hypothesized that without the proposed improvements to the roadways being
implemented, there will be no traffic relief and delays will continue to increase.

Basedon comparative analysis of otherports in the United States, the study will look
at the minimum space requirements needed to accommodate parking deriiaigisargely
centers on the projected demand for the year 2030 of 45 million travéfessmilar analyses,
this study will also tke into consideration the amount of utilities needed to support the new
development for each site and if new gas and electric lines will need to be adided.
hypothesized that the sites developed in urbanized areas will require minimum adjustments in
utilities, whereas sites developed in remote locations will require more enhancements.

Qualitative study:

It is evident that the new airport would require additional traffic lanes to be created as
well as onoff ramps to accommodate airporaffic. Thefollowing two research questions were
formulated to explain the implicationwWhat is the impact to motor vehicle traffic if an additional
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airportis added in San Diego County?ow will the current proposed changes to Interstates and
State Routes change accommdate the new airport location@/ill SANDAG need to modify
its current schedule?

Looking at each site independently, there are some questions that can to be answered
relative to parking infrastructureHow much land is required for theaking facilities on site
only? Will each site have sufficient land available to meet the minimum needs for parking?
Looking at utilities for each site and taking into consideration the comparative analysis in the
guantitative study the following questions haeen generatedHow much, if any, additional
lines should be added at each sitefdw much energy will each site require and what are the
most ecefriendly options?

Public Transportation

The Demand sectiorwill answer the question of who are the users of public
transportation. The Transport Meansectionwill address the question of what are the major
public transport means at the airp and the advantage of eacAnd finally, the Access Issues
sectionwill address where these means will be added, and how will they be used to collect and
process passengers.

1.4 Limitations of the Study

The projected demand, ingling population and air travéhcreases, will be the main
focus area of the study, however, each aspect of traffic and transportation will have its
limitations. While examining the needs of air traffic control atie implementation of the
NextGensystem, no special circumstances pertaining to a specific proposed location will be
considered in this sectiorF-or example, locations proposed near the United States and Mexico
border will not be addressirtge issue ofnternational shared air spacAdditionally, military
sites will not address shared air space with civilian use.

Data used to determine current and forecasted improvements to roadways throughout the
San Diego County region was limited to information readily available through reputable
websites. This allowed for the information presented to be feasible, real time solutitimes
studies for infrastructure were comparative analysis so the information is restricted to what is
publically available from the airportsLimitations also canalate to the design of the new
airport. For example, for parking structures, the structures could be-lenddied or single level
to the discretion of the designer.

Public transportation limitationsiclude existing rails and the distance relative the
location of the airport.Without an existing rail system, it could prove to be very costly to build
new irtercity and commuter railways.Additionally, a high speed railway system has been
proposed in the tate of California foryears;however,costcontinues to be the deterrent to the
implementation of the project.
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CHAPTER 2: METHODOLOGY
2.1 Air Traffic

Quantitative analysis:

It was hypothesized that the number of cars on-fharound the airport is dependent on
the number of airplaneariving and departing at SDIAIt was also hypothesized that there is a
relationship between times of the day and meathen airplanes arrive and depahh order to
test the hypothesis data was collected ftbmFAA and SANDAG website The FAA data
provided the actual number of ai@ples arriving and departif®DIA by the hour, starting from
July ' 2012 to June 30, 2013-he SANDAG database provided the average number of cars on
I-5, between Pacific Highway (north bound) and Grape Street (boutid). The averages for
the cars are broken down by the hour from J&fy2012 and June $02013.

Qualitative Analysis:

In order to answer the qualitative research questions, a review of research materials was
conducted. Information about SDIA wecollected from various government organizations
including but not limited tathe FAA, SANDAG andthe San Diego Airport Authority. In
addition, a review of scholarly articles and various feasibility studies was conducted to gather
relevantdata. Failed attempts were made to interview individuals working for the San Diego
Regional Airport Authority

2.2 GroundTransportation & Infrastructure

Quantitative analysis:

It was hypothesized that the peak hours are largely centered on rush hour traffic
associated with work scheduleldigh traffic wasexpected on weekdays during the morning and
early evening hourslit wasalso hypothesized that without the proposed improvements to the
roadways being implemented, there will be no traffic relief and delaly continue to increase.

In order to test the hypothesatawere collected from various websites, including SANDAG,
Caltrans and the Department of Transportation. SANDAG provided a regional plan for future
growth and development, whereas Caltrans dzcluded specific roadway improvemeniBhe
Department of Transportation website provided information on current and proposed projects
designed to alleviate traffic congestion.

In order to determine the parking requirements for the newdsitawerecollected from
several existing airports.These includghe Reagan Internationalirfport and the subsequent
addition of the Dulles International ifoort once Reagan reached capacityhe William P
Hobby and theGeorge Bush Intercomental Airports werealso taking into consideration when
developing a relationship between annual enplanements and number of parking Speees.
majority of thesedata came from theelevantairport websites, the FAA, th&irports Council
InternationalNorth America,and exsting information from Te Ricondo& Associates Team
study. The utilities comparisons also came from airports of similar size as the proposed site such
as the Logan International Airport in Boston, the Philadelphia International Airport, and the
Detroit Metropolitan Wayne County Airpor{The dataverecollected from their websites.

Qualitative Analysis:
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In order to answer the qualitative research questions, a reviewearob materials was
conducted. Information about San Diego County was collected from various government
organizations including but not limited to SANDAG, Caltrans, the San Diego Airport Authority,
as well agzheMaster Plans for the Campo/Boulevard area.

The ability to interpret the da collected and answer the research questions required
additional sources. The parking design | ayout
Design Manual and the parking spaces required from the website mdléantairport. The
research questns posed for the utilities required for the new site were answered usin
i nf ormati on f websites ashnvell as the gxistingt irfodmation gatheredefrort
from The Riconda& Associates Team

2.3 Public Transportation

This research was donsing quatitative and qualitative analysdo estimate projected
demand for public transportatiohe limitation however would be that future projections are
based on previous h@ic records, which maghange depending on consumer preferences and
tednologicaladvances that this researchynmet be able to foreseeThis research relied on a
mix of primary and secondary data gathered from a series of interviews, as well as publications
by credible authorities on the mattefhe major resources ahis study vere the San Diego
County Regpnal Airport Authority (SDCRAA) the San Diego Association ofo@ernment
(SANDAG) as well as the Metropolitan Transit System (MTS).
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CHAPTER 3: AIR TRAFFIC

3.1 Overview

Currently, the Wited States National Air Space (NAS) is governed by the Federal
Aviation Administration(FAA). TheFAA is responsible for operating and managing air traffic,
setting guidelines for airport design and appider operations.Air traffic control (ATC) and
air traffic management (ATM) systenin and around the airpoarealso governed by the FAA.

The objectives ofthe NAS are to accommodate the growth of aviation, replacing aging
equipment anthe useof satellitebased services for accuracy and incrdasdety ancexpanded
airport coveragé€Ashford, et al, 2008) The NAS is an integrated system, requiring 25,000 air
traffic controllers, aviation safety inspectors and technicians to oparateservice 19,000
airports, 600 air traffic control facilities and over 70,000 pieces of equipment used for
communication and radar surveillan@shford, et al, 2008) The NSA airspace is a series of
rods (airways) and nodes (fixesNodes are a fixed geographical position determined by visual
reference to the surface, radiavigatianal aid or celestial plottingRods are flight routes from
one part of NAS to anotherA flight route through NSA stasstand end at the airport and
navigats through six different classes of airspac&pgendix A). The communication
requiremets with a nearby controller are dependent on the airspace classification and the flight
condition @Ashford, et al, 2008).

The pilot has a critical position for maintaining communicatiorhe pilot is always
responsible for the flight operations and isconstant radio communication with the air traffic
controller regarding instructions for takdf and arrival sequencing and safeffter the aircraft
has taken off, control is passed from the control tower at the airport to the Terminal Radar
Approach ©@ntrol (TRACON). TRACON is a radar control facilityassociated with nearby
airports(Ashford, et al, 2008) Terminal controllers handle air traffic within 3D nautical mile
radius of an airportBetween TRACON, there are several Air Rout@fiic Control Centers
(ARTCC). An aircraft is handed off from one center to another until it reaches its destination.
The Los Angeles ARTCC includes the Southern California TRACON ceAgpefdix B).

During flight, aircrafts are tracked mainly by radafhroughout the United States, there are
thousands of radar stations or Very High Frequencyni@imectional Range finders (VOR).
Theseradars calculate the height and speed of the aircraft so that air traffic controllers can paint
a pictur e odurrentdemreralladatiort butanott pihmoint it. This results in greater
separation standards for aircrgf#shford, et al, 2008)

Depending orthe flight condition, a pilot is either operating the aircraft under Visual
Flight Rule (VFR) or Instrument Flig Rule (IFR). According to VFRa pilot will operate the
aircraft if the weather conditiear e ¢l ear enough for the pil ot
cockpit. As a result,the pilot assumes responsibility in distancing the aircraft from other
aircrafs as they are typically not assigned routes by ARiots mustalsoadhere to visibility
requirements when operating under VFBnder IFR, a pilot is under the control of ATC at all
times. There is no visibility requirement under IFR as ATC handles clearance for each part of
the flight.

3.2San Diegd Current Qperations

According to the San Diego Regional Airport Authoritye tairspace over San Diego has
the following classificationsClass A, B, D & G(AppendixA). All flights operating under VFR
enter SDIA under the control dfe Los Angeles ARTCC (SD Regional Airportithority). The
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control is then relayed to TRACON which provides information to the tower durimgg ai r cr af -
final approach. All aircraft landing in SDIA must contact TRACON before entering Class B
airspace. The air traffic control tower (ATCT) will give clearance and departing instructions to

all aircraft leaving SDIA. Aircrafts approaching SDIA and operaimnder Instrument Flight

Rule (IFR) are also controlled liie Los Angeles ARTCC.The Los Angeles ARTCC relays

control to TRACON by clearing the aircraft via Standard Terminal Arrival Route (STAR).

STAR is a preplanned arrival procedure foa pilot navigating with IFR. STARs use
intersections, altitudes, and sped3IDAMasber ir out
Plan 201). There are three STARs at SDIA.

Runways

All FAA certified runways are labeled based on the navigational compass, numbered
between 01 and 36 and designed based on the opposite direction of wind ieregfore planes
take off in the opposite direction of the winBor example, a runway labeld@8 is positioned at
180 (FAA AC No: 150/532%4B). A runway can be used from both direcsprweather
permitting.

At SDIA, weather conditions play a significant role the daily runways operations.
Currently there are two runways @DIA, Runway 9 andRunway 27. SDIA Runway 27 takes
off heading west.Therefore the wind is flowing in from the west at 270Runway 27 is used
over 99.9%of the timewhenthe cloud ceiling is greater than 700 feet and visibility is greater
than two miles. SDIA operatdke west flow 97% of the timethe east flow 2.5%of the time,
and 0.5% of time when there is mixed air patterhieavy delay is expecteah theeast flow
since air traffic controllers enforce a 5 nautioale (NM) in-trail separation. The ast flow
runway or Runway 9is used when visibility falls belowhe 700 feet cloud ceiling and visibility
is less than 2 milei$SDIA Master Plan2011)

Arrivals

At SDIA, thearrival capacity is equal for both east and west fltdowever, Rinway 27
operates more efficiently based on the layout of the airfidldcording to the San Diego Air
Traffic Control Tower, a runway occupancy time of 50 seconds or less enables the air traffic
controllers to decrease-trail separates between like @aft and allows thento maximize
runway efficiency. The required irtrail separabn is 2.5 nautical miles (NM)When visibility
falls below the visual flight rule (VFR), 5 NM dmmail separations is enforcedlhis allows the
aircrafts sufficient timeo land, slow down and exit the runway befoi@ itime for the next
aircraft to land. At no point can there be more than one aircraft on the runwaw runway
occupancy time and decreasedrial separation increases the aircraft arrival (821A Master
Plan 201)

Departure

Aircrafts departing SDIA must follow designated routes in the air after takinglo#re
is a minimum requirement of 2.5 NM of-trail separation between departing flight&.single
runway can have multiple departing resit These routes are equivalent to a fork in the route
as planes depathey take alternate routdRunway 27 has three departing rout&unway 9 is
limited to one departing route due meetropolitan obstructions.Therefore Runway 9 has a
lower departure rate and capacity than Runwayl@&ddition, ailwinds have a negative impact
on takeoff performanceWhen winds are blowing eastward, approximately 30% of the flights
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take a voluntary delay.At SDIA, pilots will choseto delay take off because during these
conditions there is low visibilityvhich can cause greaer flight risk. This is most common
during the monthof May and June when fog is pres€BDIA Master Plan2017).

SDIA Airfield Limitations

There are many limitations for SDIA to operate efficienfirst and foremost, SDIA has
a single runway.According to the San Diego County Regional Airport Authority, thestiex)
airfield taxi s yptandaednthalactesisticsoBaxiveay B, runnimg panallel to
Runway 27 is 362.5 ft. away from the runwaystandard separatiobetwea taxiway and
runways is 400 ft(SDIA Master Plan2011). Taxiway Bd senterline is 110 ft. away from a
service roadhat is south of and parallel t@Xiway B However the FAA recommends a 160 ft.
separatonAs a result, SDIA acquired a spetivab; wai
tail h-eDght adboér aft HoweveuGreoupheV t( @wiWpypantl LD
hei ghtt6®& () ohibited fronn aperating on a portion odXiway B. In order for Group V
aircrafts to depart, two risky crosssgf Runway 27are needed to join the departing queue
(SDIA Master Plan201]). In addition tohaving anoncompliant taxiway, Runway 9 lacks a
high speed exit taxiway This results in increagserunway occupancy time for landing aircraft
because the aircraft is forced to exit the runway at a slower speed.

3.3 San Diegd Air Traffic Statistical Analysis

To analyze the peak hours of operation &ir traffic at SDIA, various statistical tests
were conducted A Chi-Squared test was conducted to test the significance of the time of day,
day of the week and month the flights departed and arrifédreappears to ba relationship
between arrivals and time of da¥(108, N = 7) = 479.64p < 0.001. Therealso appears to be
relationshig betweerarrival and month of the yeax?(198, N=12) = 1934.1% < 0.0Q between
departure and time of the da¥?(102, N=7) = 35.37,p < 0.001 andbetweendepartures and
month of the yeaix’(187, N = 12) = 1327.3%1< 0.001.

To further investigate the resyltsn analysis of variance was conducteaneasure the
relationship between arrivals and departures and time of thelapyf the week and month of
the year which had high air traffic. The results founcho statistically significant relationships
between the arrivals and mont(11, 223) =.02p < 0.05; between arrivals and days of the
week,F(6, 133) = .018p < 0.05 between departures and morfi(]1,200) =-17.54,p <0.05 or
between departure and day of the welef9,126) = 0.02p < 0.05. As predicted, there is
significance between time of the day and arrivia(88,114 =122.17,p <0.05 and between time
of day anl departures(17,190) = 94.35p <0.05.

In order to determine which time of the dayhe busiest, a Scheffe F test was conducted.
Basedon the Scheffe F, the top four times of day which proved to tievhighest arrival traffic
were betweenl10:007 10:59am, 11:00 11:59am, 7:00 7:59pm, and 8:00 8:59pm. Thetop
four highest departure traffic times occurred betwe®®i 6:59am, 11:00 11:59am, 1:00
1:59pm and 7:00 7:59pm

Lastly, groundtraffic on 5 was correlated with air traffic.No significant correlation
was foundo existbetween ground and air traffic based on the time of ther@&§) = 0.23p <
0.05. Nor was a significant correlatidiound between ground and air traffic based on the month,
r(18) = 0.46p < 0.05.
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3.4 Air Traffic Controller

The nationo6s a(ATC) dsaffirgfisfbased othedenandoal theeairport.
The funding for the ATC comes directly from passenger fees anérarotthe general fund.
Therefore, the staffing level has a direct correlatigiin the passenger gwth and the runway
throughput. If there is a need to increase or decrease staffing for airport operatietays90f
airport traffic must be surveygdoint Planning & Development, 2006After the 90day traffic
survey, the airpamwill have to work withthe FAA to get approval for the increase in staff.

3.5 NextGen

The Next Generation Air Transportation System (NextGen) is a series of changes and
upgrades which will enable the National Air Space to be more effictenhnologically
advanced and environmental friendlyThis technology will not eliminate the need for new
airports and runways, bwtill allow them to operate more efficiently, ultimately increasing
capacityand output Current limitations on airport andunway capacity increase cost for
travelers since this limits the number of flights and competitors whictvesehe city (Butler
2008. In addition, delay due to capacity constraints not only inconvenience passengers in a
particular city, but other citis served by the aircrats well This ripple effect is more evident in
a hubbased airport (Butle2008§.

The implementation of NextGen will also have an effect on the current ATC and ATM
systems.As discussed earliethe current method for takeff and arrival requires constant radio
communication between pilot and air traffic controllefsrcrafts in flight are tracked by radar.
There are four major technological changes which create the backbone of NeXttgse. four
changes are Required Naatpn Performance, Automatic Dependent SurveilleBicEadcast,
Continuous Descent Approadind Surface Area Movement Managemenhie implementation
of these technologies iexpected toreduce noise, fuel consumption and emissions while
increasing airporand runway capacity.

A. The Required Navigation Performance (RNP) allows an aircraft to flyagist path
between two points.All new Airbus and Boeing planes built since 1995 are equipped
with RNP technologies With the help of Global Positioning Syste(GPS) satellitg
routes with exact turns and altitudeangeareprogramedlirectly into the aircraft. RNP
allows the pilot and crew to fly a complicated approach and deparfinese routes can
be designed to separate arriving and departing pkargiacrease the rate of departures.

B. Radar surveillance is being replaced by Automatic Dependent SurveillaBicEadcast
(ADS-B). Voice communication is being replaced by digital data.linknertial
navigation is being replaced by GPS (Air Traffic ol Quarterly, NetGen Takes
Flight). Using GPS, ADSB can accurately identify an
altitude. ADSB/In allows planes to recedvsignals from other planes, wheredBS-

B/Out allows planes to send signals to other plan®BS-B/In and Out will allow the

pilot to see all aircrafts nearby, as well as their direction of flight, speed and altitude.

This technology is important fequencing, allowindor better merging and reduces

spacingort h e a ifinakcappaohct(Buider).

C. Continuous Descent Approa¢BDA) allows aircrafs to desced to theairport ata low
power setting (engine idle)This approach allows the aircraft to arrive into the airport at
an efficient altitude, avoiding the step down approa8ireamlining ofaircraft flow
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results inthe reduction of fuel and noise and automates the spacing between each aircraft
(Butler).

D. Surface Area Movement Managemd®AMM) allows pilot in the cockpit to see the
traffic moving into the airport. SAMMcoupled with the cerdl system, which provides
arrival timesone to twohours ahead, will assist in sequencing the aircrafts arriving in the
correct order. The will resultin the maximum use of gates and minimittee taxi time
and separation between aircrafts during arriRaitler).

Required Navigation Performance (RNP), Automatic Dependent Surveillance (ADS),
Continuous Descent Approach (CDA), and Surface Area Movement Maragé8AMM) are
means and methoekamples of NextGen technologie$hese NextGen technologies alldar
the opportunity to improve the efficiency of the National Air Spade.addition to the fore
mentioned benefits, this technological approach is also synergistic in that it provides for greater
safety as well as potential consumer savings.
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CHAPTER 4: GROUND TRANSPORTATION & INFRASTRUCTURE

4.1 Current Needs and Inefficiencies

Resulting from the dramatic increase in motorized travel, coupled with an inadequate
financi al capacity to keep pace with the den
facilities are operatig at or beyond their capacitylraffic congestion in the San Diego region
will most likely continue to worsen over time unless travel demand, especially during peak
periods, is address¢8ANDAG, 2007) As of 2007, thgopulation vithin the San Diego region
was making an estimated 16.7 millianps daily by some form tbomotorized travel. It is
estimated that by 203@atvel demanavill increase to 22 milliotrips daily.

Similar to mostmajor metropolitan areas around the counting City of San Diego has
seen a gradual decline in commuting by both carpool and publsgttiarfiavor of driving alone.
Following the current trend, it is projected that the miles travelled in 2030 will be three times
higher than they were fifty yesago in 198SANDAG, 2007) As of the year 2000, over 70
percent of San Diego and Imperial County commuters drove alone to work versus less than 20
percent who carpooled (SANDAG, 2009).

As of the Census 2000, the San Diego metropolitan area wasdradkin average déy
travel time for motorists.Currently there is a peaking of travel demand during short periods
throughout the day that strain the transportation system, with exgeasitgaduring offpeak
periods. These times are generabigtween 7:00 and 8:00 in the morning, and then again at 5:00
in the early eveninSANDAG, 2007)

Figure4.l illustrates the increase in miles travelled and its relation to both the population
and the total miles travelle(BANDAG, 2006). From 1982 ¢ 2002 each of these areas has
experienced dramatincreaseshowever ppulation and roadway miles paile comparison to
the total increase in miles traledl over the same time perio@his graphic further illustrates the
need for traffic relief on theoadways throughout San Diego County.

Figure4.1l: Growth in Road Capacity Lags Travel Time
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4.2 Future Transportation Development Improvemér@®astal Region
MCB Camp Pendleton is located in Northern San Diego County, east of Interstate 5 and
north of State Route 76.Forty miles northwest of the San Diego Central Business District and
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seventeen miles southeast of the San Diego County/Orange County lingpopuseaal airport

site will draw from the populations of North San Diego, Riverside and Orange Counties
(Ricondo and Associates Team, 2Q0Bhe airport site will be located approximately three miles
south of the existing military airfield, in the south@artion of MCB Camp PendletdiiRicondo

and Associates Team, 2006)

In order to accommodate the already over capacitated Interstates, there were several
proposed improvements to Interstate 5 and State Routes 76 and 78 from ThdoR§co
Associates Team in 2006Specifically, additional traffic lanes should be added between State
Route 76 and 78, and on State Route 76 betwetenstate 5 and EI Camino Real.astly,
additional travel lanes should be added on segments of State Rowdevé@rb Interstate 5 and
Interstate 1§Ricondo and Associates Team, 2006)

Located in central San Diego County, the proposed airport addition at MCAS Miramar
would be located on the soutkental portion of the air stationThis site would be bordered by
military training, the Miramar landfill, and the Miramar Mwds National Natural Landmarlés
included in The Ricondo & Associates Team report, civilian access would occur via a new road
connecting to an improved Inteas¢ 5/Miramar Way interchangeThere are also proposed
relocations and/or realignments of segments of Interstate 15, State Route 163, and Kearney Villa
Road north of Highway 5¢Ricondo and Associates Team, 2006)

SANDAG and Caltrans have partnered to develop a Transportation Demand Manage
(TDM) Plan to improve traffic congestion along the Interstate 5 North Coast Corridor, which
stretches approximately from La Jolla Village Drive in San Diego to Harbor Drive in Oceanside
(TransNet, 2013) For the proposedite at MCB Camp Pendleton this would aid in supporting
the increase in traffic with the addition of an airp@ANDAG, 2013) The Interstate 5 North
Coast Corridor is the lifeline connecting San Diego to Los Angeles Countyg®©€ounty, and
Baja Calibrnia. Currently, there is an average of more than 200,000 vehicles travelling
throughout dayto-day traffic, and this number is expected to increasaore than 300,000 by
2030. Important to commuter commercial and recreational travel, withoaapacity
improvements Interstate 5 will suffer from bottleneck delays throughout the day, not just during
the morning (7:00 to 8:00 a.m.) and early evening (5:00 p.m.) rush hours that were previously
mentioned SANDAG, 2013)

With a cost estimated to 3.5 billion, in 2011 dollars, anthe projected completion
date in 30 years (2043), the-Bile project would add two Express Lanes for both northbound
and southbound traffic, operational improvements (auxiliary lanes and local freeway interchange
modifications), as well as environmental enhancements that will aim to preserve, protect, and
restore hundreds of acres of critical coastline ha#aNDAG, 2013)

The Interstate 5 Express Lanes project will allow for a more dependable, con@estion
travel alternative throughout the North Coast Corridor and is slated to contain more than 22
noisemitigating walls along theoute. The operational improvements are set to include the
Interstate 5/Genesee Avenue Interchange Project, Interstate 5/56 InterEmajegpe and the
Interstate 805 HOV/Carroll Canyon Road Extension Project. Fig@ralustrates the location
of the Interstate 5 North Coast Corridor Project along Interstate 5.

Figure4.2: lllustration of Interstate 5 North Coast Corridor Project
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The Interstate 5/Genesee Avenue Interchange will include the replacement of the existing
overcrossing, the widening of freeway access ramps and the addition of auxiliary lanes as well as
a Class 1 lmycle and pedestrian facilityThe Interstate 5/56 Intelnange is proposed to improve
traffic operations between Del Mar Heights Road and Carmel Valley Road, and State Route 56
between Interstate 5 and Carmel Coun®pad (TransNet, 2013) The Interstate 805
HOV/Carroll Canyon Road Extension includes the exten®f Carroll Canyon Road under
Interstate 805, construction of two miles of HOV lanes in each direction, and a northerly Direct
Access Ramp from the Carroll Canyon Road HOV lgesnsNet, 2013)

Aside from the Interstatec North Coast Corridor Project, there have also been
improvements made inland with the Interstate 15 Express Lanes Pr8jeetching from State
Route 163 north to State Route 78, the four lane, 20 mile express lane median was designed to
meet the variosl needs of local travelers, commuters, as well as commercedowéhin the
San Diego region.With four distinct segments (North, Middle, South, and Bus Transit) that
have been opening segmentsince 2008, the total project cost is over $1.2 bil(fdbransNet,
January 2013). Figure 4.3 illustrates the portion of the project that will benefit the MCAS
Miramar location.

Figure4.3: I-15 Express Lanes Project Map
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There are northbound and southbound immediateess points from Miramar Way.
Although this will aid in freeway congestion, the proposed improvements from the Ricondo &
Associates Team via the new road connecting to an improved Interstate 5/Miramar Way
interchange Wl also need to be completedin addition, a new Bus Rapid Transit (BRT) System
is expected to start in 2014 and will provide high frequency transit seliceg the Express
lanes route.These buses are designed to run more often and provide a convenient service that is
similar to thatof a light rail systemand will encourage a lessened use of personal vehicles
(TransNet, January 2013)

Currently, Interstate 15 is experiencing traffic volumes fluctuating from0D97to
312,000 vehicles dailyBy 2020, it is expected that daityaffic volumeswill exceed 380,000
vehicles. Prior to the Express Lanes projeatverage traffic delays added anywhere from 30 to
45 minutes t o aute Withaltthe icampletibntsthisqpmjecmit is estimated
that these delays would irease anywhere from 80 to 90 minufésansNet, January 2013)
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4.3 Future Transportation Development Improvemértdand Region

The Campo/Boulevard site is located south of Interstate 8, 69 miles east of thee§an D
Central Business DistrictLargely vacated with scattered rural, residential developments, space
would not appear to be a constraint for this Eiam, 2006) With a current population of over
5,800, the expected population in 2030 is expected to increaseebB4% to 8,800San Diego
PlanningCommission, 2011) Despite this increase in population over the next 17 years, it still
appears that there would be sufficient space for an airport Jigking into consideration
Imperial County as a whole, it istesated that the population will see a 270 percent increase
from 2000 to 250 to almost 388,000 peo@A&NDAG, 2009).

With the wish to preserve the rur al at mo
development proposals shall demonstrate a diligent dfforétain significant existing natural
features characteri st i 0nadditiontolhes it is ootedithabanyngwd s | a
developments must provide a buffer to residential areas from incompatible activities that create
heavy traffic, nae, and lightingSan DiegoPlanningCommission, 2011) This constraint will
force the design of the airport, as well as any additions to the Interstate and surface streets to
reduce the visual impacts it ates as well as its placemeribue to the neetb buffer traffic,
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noise and lighting it is suggested that an airport in the Campo/Boulevard area be placed well
away from residentially populated areas.

The Mountain Empire Subregional Plan also stipulates that development must ensure the
careful managment of enviromental resources in the area.Therefore a complete
Environmental Impact Review (EIR) will need to be comgdlearound the desired locatioim
addition to the specific requirements set forth in the Mountain Empire Subregional Plan,
accordng to the National Environmental Policy Act of 1969 and the Airport and Airway
Devel opment Act of 1970, Afdue consideration
environment and the surrounding communities in regard to airport expansion, use and
de v e | o p(MWASA,tnal). Therefore, for any of the proposed airport locations, prior to
building a new facility or expanding an existing one, an impact study or feasibility study must be
completel.

Interstate 8 is used primarily by Imperial Couatyricultural producers to shipqatucts
into the San Diego arealhis has been particularly true since the parallel railway was téstup
in 1976 and again in 1983nterstate 8 therefore provides access to suppliers of the agricultural
support industrig, as well as connects distribution centers and consumers between the San Diego
region and the Calexico/Mexicali region and bey@ddpartment of Transportation,d).

Currently, Interstate 8 is a four lane freewaf2 lanes each directionjvhich
accommaoates the majority of the east twest Southern California traffic.  The
Campo/Boulevard area is accessed by State Rout&l8te arecurrently two oroff ramps that
serve Campo/Boulevard, Crestwood Road and Ribbonwood R®ad Diego Planning
Commission 2013) With an approximate addition of 20 million passengers by 2030 to the new
airport site, if full capacity is achieved, additionalaffi ramps will be necessary to account for
the inceased traffic on the roadwaysAn exit dedicated to airpotraffic would be ideal to
lessen the use of sade streets used by residenar example, SDIA has multiple entrance and
exit points tohelp alleviatébottlenecks omndoff the freeway.

From looking at multiple documents, there is no claadication that the
Campo/Boulevard area is experiencing leotcks due to excess traffitn general, 89 percent
of Imperial County commuters are experiencing a travel time to work of less than 40 minutes
(SANDAG, 2009). Traffic volumes on State Roug currently range from 1,300 daily vehicles
in the east portion of the county to 87,000 daily vehicles to the wesSaaadbiego CountyIn
contrast, Interstate 8 daily traffic volumes range from 12,000 daily vehicles to nearly 90,000 as
you approach ECajon (SANDAG, 2009).Although it will take time for traffic congestion to
develop in the Campo/Boulevard area, there are currently congestion issues along Interstate 8 as
motorists moveloser to the San Diego are@herefore, in relation to the Cammw@evard area,
the 29 Avenue exit in El Cajon will serve as a relatively close, populated exit off the freeway for
gathering traffic statistics.

From Figurest.4 and4.5, it can be seen that there is a distinct rush hour of traffic in the
morning hourswhen traveling westbound and in the evening when traveling eastbound when
comparing 2010, 2011 and 2012 déiepartment of Transportatiom.d). These rush hour
peaks remain consistent today.

Figure4.4: -8 Average Westbound Weekly Hourly Delay5(to 2" Street)
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Figure4.5: -8 Average Eastbound Weekly Hourly Delay(to 2" Street)
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Aside from the limited access, this section of Interstate 8 isnelyttlosed due to high
winds. Although this will generally only affect campers and largailers, the weather
conditions may hinder airport operations with regards to cargo transport if large taadlarst
able to enter the arealhese high winds might also contribute to a more turbulent atmosphere
for the plane to takeoff and land inb. Because of this, the layout of the airport will bical
for passenger safetyMountain winds are usually stronger than valley winds, espedaliyng
thewinter monthdNASA, n.d).

As mentioned within the Ricondo & Associates Team sttltbre are several e#irport
improvements that will need to be made in order for an airport to be feasible in the
Campo/Boulevard arealhe three biggest improvements being additional lanes along sections of
Interstate 8, the optional development ofighbspeed transit system, and the extension of utility
corridors b handle the influx of peopleFrom research conducted, if a high speed transit system
were to be developed it would connect major cities along the (®ABIDAG, n.d). Because it
would rot include stops in Imperial County, a high speed transit system would not be a feasible
transportation option for the Campo/Boulevard area.

There are several projects that are aimed at reducing current and future congestion on
Interstde 8 in Imperial ©unty. Although none of the current projects are specific to the
Campo/Boulevard area, as traffic increases these improvements would be expected to help
alleviate congestion throughout the Interstate 8 rautese to the City of San Diegdestimated
to be complete in the summer of 2014 and cost roughly $33.1 million, Caltrans is working to
lessen the current congestion at the Inte¥sBaDogwood Road Interchang&.he Interstate 8
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Dogwood Road interchange has experienced rapid commercial and residemgidpment.
Construction will widen the ramps from one to two lanes and will add four lanes to the bridge
overcrossing, includg two designated turn lane3raffic studies have shown that by widening
the ramps on and off the freeway, as well as addiggals to and widening the bridge, traffic
congestion should be alleviated.Figure 4.6 illustrates the location of the improvement
(Department of Transportation, 2013)

Figure4.6: Interstate 8 Dogwood Road Interchange Project
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With an estimated@¢ompletion of 2018 (and also when funding is established) and a cost
of $42 million, Caltrans is also proposing to reconstruct the interchangeeastdn¢ 8 and
Imperial Avenue.With approximately 16,000 to 27,000 vehicles accessing this roadway,rsimila
to other sections of highway, Imperial Avenue experiences congestion during the morning and
early evening rush hoursThis project is proposing to install two ramps that will provide direct
access to the southern sections of Imperial Aeeinom Intersdte 8. With traffic on this portion
of Interstate 8 projected to nearly double by 2025, it is vital that improvements occur prior to in
order to keep pace th anticipated demandFigure 4.7 illustrates the location of the

improvemen{Department of Tramortation, Interstate 8 Imperial Avenue Interchange, 2013)

Figure 47: Interstate 8 Imperial Avenue Interchange
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4.4 Airport Parking

Airport infrastructure requires specific planningThe proposed development should
serve the needs of the community while maintaining certain flexibility during a changing
environment. The level of development will depend on the neefdhe community it is serving
as well as the projected demand for #igoort. Well managed infrastructure development
ensures the protection and safety of the travelers as well as taking into account the effects on
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surrounding areasAdditionally, the scale of the project needs to be taken into account together
with sizeand building requirements.

Infrastructure covers a wide variety of airport staes including terminal facilities
access roads, and parkifagilities. This section will be primarily focused on parkinglany
factors need to béaken into accountvhen developig parking areas and structuré&hen
considering building the parking facilities, the right quality and mix of space is an important
issue to addreg$AA 2012, September)4 An airport needs to have short term and long term
parking availabled the passengersEven more important to consider is the land available for
developmentandshould be involved in the airport layout plafihe amount of land available for
future expansion is a key element when deciding on the most efficient sites foewhairport
(FAA n.d. Airport Planning & Capacity.

Each site has its own advantages and disadvantadesiever, each site will have to
have the capability to meet the future demand of the greater San Diego Sire@ each
proposed site will range in their size and complexity it would be best to cothpdoeatiors to
existing airports with similar layou{§&AA n.d. Commercial Service Airports

Taking into account the parking structures available on site trdgn be seen that the
San DiegdAirport is already falling short for their current demand for enplanemdihtis. is not
taking into account the people leaving the airport as they no longer will require a parking spot.
In keeping with the Ricondo & Aesci at es Team of a Aferlfureni ng
expansionof 45 million passengers per year we can determine the minimum area needed for
each site to provide sufficient parkingince the current San Diego Airport will not be obsolete
we can assumthat it will still work at their capacity o15 million passengers per yearhis
leaves the new site to accommodate the remaining 30 millitetble 4.1 shows San Diego
International Airport parking spaces and annual enplanements in comparison with other similar
airports that have added a supplemental ai@azi-NA, 2013, August 28)

Table4.1: Airport Parking Space and Annual Enplanements

Parking Total Parking Enplanements

Structures Spots (2012)
Reagan International Airport 3 8,872 9,462,231
Dulles International Airport 3 20,365 10,816,216
William P Hobby Airport 3 4,000 5,043,737
George Bush Intercontinent
Airport 4 25,000 19,039,000
San Diego International Airport 3 4,085 8,686,621

In this table a comparison can be made of the total parking spotheofan Digo
International Arport with other cities that added an additional airpdithe Reagan International
airport had startetb reach its capacity only a few short years after its opeftegropolitan
Washngton Airports Authority n.dReagan. The Dulles Iternational Arport ste had been
quickly decided on; it was developeda40,000 acre site with three runways. Site®pening
the demand continually increased each year and now they offer over 20,000 parking spots
(Metropolitan Waskmgton Airports Authority n.d.Dulles). The William P Hobby Arport
opened in 1927 as a private airpohhternational flights startedhdingandthe airport quickly
reached its capacityThe George Bush Intercontinental Airport was opened in 1969. This airport
was proposed due to litations on expansion at the Hobbypgort. Both theReagan and the
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William P Hobby Arports had similar limitations to the San Diego International Airporhe
Dulles and the George Bushrports opened to give relief to tleistingairports but with larger

parking capabilities of over 20,000 parking spots.

Figure 48: Number of Parking Spas to Annual Enplanements
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The total enplanements for the Reagan International Airport are similar td that an
Diego Airport however, it can be seen tlia¢ total number of spots available is over double
(ACI-NA, 2013, August 28) Since the projected future amount far exceeds the capabilities of
SDIA the new site should be able to accommodate parking structures for a potential of 30 million
travelers. Staying in comparison with these airpotte subsequent airport in San Diegowdd
have quite a few more parking spaces than the current airport; possibly around 20,000 spaces.
To further expand on this number of spaces the new proposed site can be compared to an
existing airport of similar @mand such as the Philadelphiaphrt.

The PhiladelphiaAirport (PHL), according to thé\irports Council InternationaNorth
America, had30.25 million travelers in the year 2012, similar to the projected 30 million
passengers that the new site would need to accountlfctuding long term ad shoriterm
parking, PHL offers over 19,000 spaces and several parking stryctanegarable to the Dulles
International Airport with 20,365 and the George Bush Intercontinental Airport with about
25,000 (Philadephia International Airport n.Jl. The lbcation of the new site should closely
resembl e Phil adel whith carbbeseep mApfendix@. Siack thdprojectede s

number of travelers for SDAI coincide wi t h

PHLO6s ,Prhnd aldep phs eardgerl s

be used to model the layout of the new airp@hiladephia International Airport n.jl.
Although Philadelphia is one of the better options to model, San Diego ordinances should be

followed.

Section 6792 of the Zoning Ordinanstates that eagarkingspot should be a minimum
of nine feet wide and eighteen feet lamgf including handicap accessible spothis is enough
for a standard full size vehicléddditionally, one way aisles of the parking structure need to be a
minimum of 12 feet and a two way aisle a minimum of 24 f€able 4.2 exhibitshe minimum
requirements for parking design from the San Diego County Parking Design M&anaDiego

County2012, Jung.
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Table4.2: Minimum Design Measurements

Parking Angle
Figure 3 0"
Label Design Component (Parallel] 30° 45° &0° F0°
A Stall Width gy F F ' '
B Stall Length 22 18 18' 18 18
C Stall Width Parallel to Aisle NS A 1a-o" 12'-9" 10-5" -0
D Stall Depth to Curb or Wall M A 146-10" 19-1" 201" 18-0"
E Stall Depth to Inferlock M A 12-11" | 15-11" 17-10" 18-0"
. - One-Way 13 14 14 19 NSA
: B R ST Two-Way 24 22 24 24 26’
Module Cne-Way Aisle M A 439" 51-0° 44-11" MAA
G Width
Wall/Curt to Two-Way Aisle NS A 519" 590" s1-11" 62'-0"
Interock
Module Cne-Way Alsle NS A 39-10" | 47100 S54'-8" NSA
H Width
Interock to Two-Way Aisle NS A 47-10" | 55-107 598" 420"
Interock
Module One-Way Aisle 31-o" 47'-8" 542" 592" NSA
mof shown | Width
in Figure 3 | Wall/Curb to Two-Way Aisle 42'-0" 55-8" &£2'-2" &£4'-2" 420"
Wall/Cur
| Cross Aisle COne-Way 15' 15 15 15 15'
Width# Two-Way 22 22 22 22 22

: 8" width applies o on-streel parking stalls

® The Director may require greater aisle width due to emergency San Diege County Fire Authority eguipment access needs. Aisles less
than 24' shall nol be designated as Fire Access.
NiA — Mat Applicable

Figure 4.9corresponds to the design measurements laid out in the tinee

Figure4.9: Drawing forTable4.2
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Just taking into account the space needed for the parking spots alone, the new site should
have a minimum of 162 square feet per spad® accommodate the projected 30 million
passengefa nd using Philadel phiads parking space a
3,078,000square feet or about 70 acrda.table 4.3are the calculations used determining these
minimum requirement§San Diego Count2012, Jung.

Table 4.3: Minimum Parking Requirement

Width of one Space 9'
Length of one Space 18'
Total Sq.Ft per Space 9x18 = 162sq.ft.
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PHL Spaces x Totéq.Ft per Space 19,000 x 162
3,078,000 square feet ~70 acres

Note: this is not taking into account the space for the aisles, whether the aisles are one or two
way, or loading areas.

With a minimum space needed for parking determindctre are a few other
considerations that need to be addressed on a per site Adsi$.the sites meet the minimum
area needed to build the parking structures but the type of structure must also be de@hevith.
type of structure used at each site should minimally impact the area so several structures can be
considered.The desigrand aesthetics of the parking area should coincide with the surrounding
area as well.The future demand and the minimum space have been deternvimatds left for
each site is the structure design, safety of design, and layout of the parkiparkstg Structure
Technical Repom.d.)

At the Campo/Boulevard site the land requirements are sufficient enough to
accommodate the minimum parking requiremeni&e proposed ground transportation and
parking area should serve well enouglowever environmeal factors should be taken into
consideration. If the area has a certain height limit, a miéitel parking garage may not be
feasible. In this case, there needs to be enough land area ol exjgavards instead of upwards.
Since the area surroundinhet site is fairly undeveloped this may not be an issue for future
expansion.

Similar to the Camp®oulevardsite, MCB Camp Pendleton has an area surrounding the
proposed site that would allow for future expansitvith the total area of the site encorapimg
2,700 acres and undeveloped surroundings, this would also be a feasible area for a larger airport
that can accommodate the minimum amount of parking spaces.

Unlike CampdBoulevard or MCB Camp Pendletonthe MCAS Miramar site $
surrounded by devegbed land. If chosen, this site can accommodate the minimum requirements
but future developments should be considergtie total area of the site encompasses 23,000
acres which far exceeds the minimum requirements for parkiayvever, developers need to
consider the joint use for military as well as once the area is fully developed there will be little to
no room left for future expansions.

4.5 Utilities

Utilities are an important aspect of airport planningot only is it needed to make the
airport operational but also environmental contracts need to be in place for waste and storm
water runoff. Sanitary sewer capacity, natural gas, main water, electrical systems, and storm
water detention are all part dhe utilities that should be taken into caasration when
developing a new airportThe focus of this section will be on sewer capacity and water supply
and ech presents its own unique situation so, using comparative analysis of airports that
currently serve around 30 million travelers, the typesystems and minimum requirements of
these systems can be determined.

4.5.1Sanitary Sewer Capacity

First, looking atheDet r oi't Metropolitan Wayne County
capacity the airportds tot aDTWdesvesiag annualaBp.aaci t y
million travelers so would be a good airport to look at minimum requirementhdéondw
development. Table 4.4 shows the different sub systems, the size and location of their sewers
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but more importantly shows capacity designeath sub systemT a k e n

23

plan the total design capacity is roughly 29 million gallons per (Wégyne County Airport

Authority. n.d).

Table 44 Sanitary Sewer Capacity

Sub System Size Location Design Capacity
#1 24" McNamara 4,134,000gal/day
#1 Outlet 42" McNamara 12,504,000 gal/day
#2 15" North Terminal 1,616,000 gal/day
#3 21" North Terminal 3,237,000 gal/day
#4 15" North Terminal 1,616,000 gal/day
#5 10" North Terminal 749,000 gal/day
#4/#5 Outlet 24" North Terminal 4,134,000gal/day
#6 12" North Terminal 1,079,000 gal/day
Total 29,069,000 gal/day

In addition to DTW the Minneapolis StPaul International Airport (MSP), which serves
an annual of 33.2 travelers, can be used in a comparative anai®igever, contrary to the

Detroit Airport, MSP operates its own plant that has a design capacity of 250 million gallons per

day. This plant is called the Metropolitan Courtgilvironmental Services (MCE$)etropolitan
Wastewater Treatment Planthis plart serves over 66ommunities including the MSPivort
and a total population of about 1.8 million per day (Metropolitan Airports Commission. n.d.).

These two options should be considered when designing the new airport for San Diego.

As each site beingonsidered has vartis conditions surrounding it mne option may be best
for all sites. As stated by the Ricondo & Associatéeam, the Campo/Boulevaritesis in a
rather undeveloped aredn this case the plant may be the best opti&wen though tere are

current waste systems in place they are for the purpose of serving relatively small communities

as opposed to an airport that is expected to senestimate®0 million people a year.
On the other hand, both MCB Camp Pendleton and the MCAS Miraites have

developed cities surrounding the proposed locations that have the ability to add additional sub

systems to, similar to Detroit Metropolitan Wayn County Ai r p oAdding thess u b
sub systems would be far less costly than buildingva plant.

Currently the Carlsbad Sanitary District serves a population of about 104,652, estimated
by the California Department of Finance in 2009, and the City of Carlsbad wastewater service

area covers about 30.5 square miles or an estimated 78%tofahety area.The proposed site

of the new airport would be adjacent to the system so additional sub systems would need to be

developed to accommodate the needs of the aif@dyt of Carlsbajl
Similar to the MCB Camp Pendleton site, MCAS Miramas lthe City of Miramar to

add sub systems toAccording to theict y 6 s

s e w,elTable 4.5 shawsdtlaer cdysis

currently running at the following capaci§ity of Miramar)

Table4.5. Miramar Peak Sewer Amounts

Population in Thousands
FlowRange, MGDADF**

Hourly
Peak Factor

0.000 to 0.100

4

form DTWOs

sy



TRAFFIC AND TRANSPORTATION 24

0.100 to 0.250 3.5
0.250 to 1.000 3
1.000 to 4.000 2.5

* MGD: millions gallons per day
*ADF: average daily flow

The Miramar Treatment Plant currently serves 140 million gallons of water per day but in the
winter of 2008 the City of San Diego propose.
gallons a day.This will rival the Metropolitan Wastewater Treatmé&iant in Minneapolis and

assist in the building requirements if the Miramar site is chd¥éater and Wastewater
Departments. n.d.).

4.5.2 Water Sources

Water sources are another important aspect otiegil Water uses can range from
passenger amenities in the terminals to irrigatigkgain, | ooki ng at t he DTWGs
source we can start to get a breakdown of what may be needed for the nel@BBftehas three
main water systems to support their fagilittigure 4.10includesthe system layout in orange.
These systems support the terminals as well as the hangars and irrigation siteaitis also
managed by this layo@¥ayne County Airport Authority. n.jl

Figure 410 DTW Main WaterSupply
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In addition tohaving an #ective water system in place the water sources need to be sufficient
enough to provide for altf thea i r preeds. sTllie MSPA r por t 6 s ‘Wraughgim s our
around 916,000 gallons per day in 2@detropoitan Airports Commission. n.d.

Significant construction would be required to support the water systems at the
Campo/Boulevard site.This can lead to contamination of the water supply from the surface
water resources particulaiity the Jewel Valley Grek. Groundwater and surface water will need
to be utilized to support the needs of an airpbthe size that is proposed.

MCB Camp Pendleton would also require additional construction including earthwork
which could also lead to contamination of gwerounding watersHowever, since this area is
developed it already has storm water treatment facilities that are not expected to be impacted.
Additional lines will have to be added to the Carlsbad Municipal Water District which currently
serves about®o of the communityCarlsbad Municipal Water District

MCAS Miramar would involve additional development which could lead to
contamination of surrounding canyon®evelopment to the Miramar Water Treatment Plant
may also be an option for this sit€his plant is currently serving 500,000 people drinking water
from its main sourcethe Miramar Reservoir.lts current capacity is 144 million gallons of
treated water a dayThis would need to be increased in comparison to the 916,000 gallons that
supplies the MSPAIirport (Water. n.d).

For all sitesadditional building would be required forvger treatment and water supply.

The extent of this building will depend on the sites and thieent capacities of each sitdt. is
important to meet the demangresented by the Ricondo & Associates Team and to incorporate
the costs of the developmenthe Campo/Boulevard site auld require the most building3oth

the MCB Camp Pendleton andCAS Miramar sites have facilities that can be expanded on but
the exent of the expansion will vary for each site.

4.6 Safety ImplicationsGeneral

Public Safety as a whole will likely see an increase in the number of responses due to an
influx of people on the roads leading into and ofiany of the proposed airport sitesThe
increase in population, through both residents and travelers will place an increased demand for
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law enforcement agencies as well as fire departments throughout the area as lwaly dsea
International Border.In orde to ensure the safest possible environment, each of the locations
will need to determine the current and future needs of their public safety agehgiesection
will focus more on the needs of fire and police departments, as standards for thetsaiporil
be set by the Federal Aviation Administration (FAA), Peace Officer Standards Training (POST),
and National Fire Protection Association (NFPA) for each branch of public safety.

The Campo/Boulevard area as well as MCB Camp Pendleton will ldvgedgrviced by
the San Diego Coasnelas tehnelitary poficevbereasfMCAS Miramar
will be serviced by the City of San Diego Police Departnantvell as the military policeln
addition to local support there would likely be perseindedicated to the airport site, as there is
atthe SDIA. Figure 4.1lindicates the current locations of the San Diego County Sheriff as they
relate to the Campo/Boulevard locatibnSan Di ego County Shekirég ff os
services will be mvided by the Boulevard Fire & Rescue Departmami Campo Fire and
Rescuefor the Campo/Boulevard argathe Camp Pendleton and City of Oceanside Fire
Departmeh 6 s f or t he MCB, aGdthepCASeViraimiareamndCity ofsSant Déego
FireDepart ment 6s for the MCAS Miramar site.

Figure 411 San Diego County SheriSubstatiorLocations

Imperial
County

Pine Valley
Substation

@ Boulevard/Jacumba
Office

Baja California, Mexico

4.7 Safety Implications Campo/Boulevard

With regards to the Campo/Boulevasitle, and the closeness of the international border
and its uncontrolletature, there have been numerous documented incidents of drug and human
trafficking (San DiegoPlanningCommission, 2013) This safety concern is unique to the area
and will have to be examined with the possitdeelopment of an airport sitdn turn, tis will
also create a greater demand on law enforcement as well as border protéct2004, an
estimated 10 million passenger vehicles entered into Imperial County through the United
States/Mexico border (SANDAG, 2009).

The Campo/Boulevard areaeaurrently served by San Diego County Sheriff officers as
well as UnitedStates Border Patrol officersThe San Diego County Sheriff Campo Substation
was established in 1987 and serves an unincorporated area of nearly 300 square miles with a
population of approximately 2,000 personsThe area includes the San Diego backcountry
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communities of Campo, Potrero, Tecate and Dulfuaa n Di ego County- Sher.i
Campo, 2013) The San Diego County Sheriff Boulevard Substation is a satellite affitee

Pine Valley Substation.The office serves an area encompassing over 200 square miles which
includes the communities of Boulevard and Jacumba, with a population of over (3890

Di ego County Shbkoulaevdrd, ZD83) Depart ment

In 2012, the Sabiego County Sheriff personnel division reviewed over 4,200 applicants
and hired 365 new personnel to assist in border prote¢ti@a n Diego County
Department, 2012)1t is likely that the addition of an airpernd in turna dramatic increase
people entering the area will require the addition of more border protectimers In
accordance, additional Sher@fficerswill likely be needed at each of these substations.

In addition to law enforcement, fire protection activities will al@lly experience an
increase in dispatched respons@he Boulevard Fire & Rescue Department is currently made
up of 15 volunteer firefighters responding out of a single fire stdBonlevard Fire and Rescue
Department, 2013)This indicates a clear sef improvements needed for théire service.The
resources needed to respond to asrishl environment will dramatically increase, and in most
cases the capabilities of a volunteee filepartment will not sufficeNot only will the equipment
needs mcrease, but the skill level and training necessary to respond to a greater variety of
incidents will also increase.

Campo Fire & Rescue is a not for profiorporation who seres the Campo Community.

With one fire station and a crew of volunteer figkfiers, the depth of this department is similar

to that of the Boulevard Fire & Rescue Departm@ampo Fire and Rescue, n.d.)imited

funds and equipment will hinder the response capabilities of Campo Fire & Rescue personnel to
a full scale incident at an airporiThis further demonstrates the need for additional funds to be
provided to these fire departmenés well asa full-time crew to be stationed at the airpatio

are trained for an airport response.

To gain perspective, th®an Diego FirdRescue Department maintains crash and rescue
equipment at two of its fire stations tleae dedicated to the airpoith addition to the equipment
maintained by the fire departmeihe San Diego Regional Airport Authority maintains four
rescue apparatus (Rescue 1, 2, 3, and 5) at th®i®go International AirportRescue 1 has the
capacity to carry 1,000 gallons of water, 130 gallons of foam (light water) and 500 pounds of
Halon 1211, a cheiral designed to smother fird&Rescue 2 and &ach have the capacity to carry
3,200 gallons ofvater and 410 gallons of foanlLastly, Rescue 5 can carry 3,200 gallons of
water and 410 gallons of foamTlhese four apparatus are always staged and do not leave the
airport groundgSan Diego Fire and Reue Department, 2012)igure 4.12illustrates what the
Rescue Apparatus look like.

Figure4.12 Rescue Apparatus
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The addition of an airport in the area will mandate the addition of an ARFF unit on site as
well as additinal law enforcement personnehAs part of the Feder al AV i
(FAA) Part 139 Airport Certification, an airport must agree to certain operational and safety
standards based upon its size and the type otdligiiat will be made availabldncluding such
things as firefighting and rescue equipment, approximately 3% Airport Certification Safety
Inspectors typically conduct yearly inspections, but can also make unannounce@FAsits
2013)

One of the requirements with regardsaiccraft rescue and firefighting inspection is to
conduct a timedesponse drill, review aircraft rescue and firefighting personnel training records,
including annual livdire drill and documentation of basic emergency medical care training, and
lastly tocheck equipment and protective clothing for operation, condition, and avail&BbA#y,

2013) In addition, per Part 139.315, the holder of a Class |, Il, IIl, or IV airport will comply
with the following four stipulations: (1) pr&ranged firefightigp and emergency medical
response procedures, including agreements with responding services, (2) means for alerting
firefighting and emergency medical response personnel, (3) type of rescue and firefighting
equipment to be provided, and (4) training of mesping firefighting and emergency medical
personnel on airport familiarization and communicati@sA, 2004)

4.8 Safety Implications MCAS Miramar and MCB Camp Pendleton

In contrast to the Campo/Boulevard area, MCAS Miramar and MCB Camp Pendleton
havemore resources when it comes to lafoecement and fire protectiorBoth military bases
have their own law enforcement and fire departments, and they would also be able to utilize the
servicesof neighboring jurisdictionsMCAS Miramar would be able teesource the City of San
Diego Police and Fire Departments in theem of an emergency incidentMCB Camp
Pendl eton would be able to utilize both the
the City of Oceanside wid be the nearest agencyor fire protection services the closest
agencies they would be able to utili@euld beNorth County Fire Protection as well as the City
of Oceanside.

MCAS Miramar employs their own, full service, -aikk fire department which covers
approximately23,015 acres and employs skine personnel in two fire stationsWith crews
covering the military base 365 days a yearh@drs a day, there is a consistent fire department
presence in the argMiramar, n.d.) Although they are farther along tharetholunteer fire
departments of Campo and Boulevard with regards to equipment and resources, formal and
structured training events are often varying and centered around wildland fire suppression rather
than structure fires, disaster preg@dmess, and reseuwperations. In addition, training with
neighboring jurisdictions is often nonexistgiMiramar Fire Department, 20Q7)A civilian
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airport site here would mean additional training as well as equipment to be able to effectively
respond to an emergencyident.

With eleven fire statiomand over 120 active firefighters, t@amp Pendleton Fire
Department is charged with protecting the more than 125,000 acres that make up the marine base
(Pendleton, n.d.) With training more entered around the ability of an-akk response, as well
as periodic training evolutions with neighboring jurisdictions (Carlsbad, Oceanside, Vista, North
County, Encinitas, and Rancho Santa Fe Fire Departments), the Camp Pendleton Fire
Department appesto be better equipped for an emergency response.



TRAFFIC AND TRANSPORTATION 30
CHAPTER 5: PUBLIC TRANSPORTATION

5.1 Demand

Although they represent the largest demand for public transportation in an airport, air
travelers are not the only users of such a service. Aigroployees, senders, greeters and
airport visitors (cargo, shipping and servicing personnel) also represent a very large portion of
the demand for public transportation in any given airport. For simplicity however, the total
number of senders and greetersddition to the number of vendors will be lumped together into
one category Acedrding tb Ndrwan sshford and hisseathors of the book
AAI rporetr iEnnggianned De s i g n 0 airpartacorfsistcof an averdge of6586d St ¢
air passengers, 10% airport employees, and close to 35% are whahadrel e d o0 (Ashford,i t or s
Mumayiz & Wright, 2011).In order to have a comprehensive understanding of the total demand
for public transportation, the demand formula must contain allhef dategories mentioned
above:

Total Demand = Total Passengers + Total Employees + Total Visitors

5.1.1 Passengers

According to the San Diego County Regional Airport Authority, the San Diego Airport
served 172250,265 passengers in year 2@4a@n.org, 2018 This number is expected to reach 30
million passengers by 2030, using a 3.5% growth rate. Furthermore, the Regional Transportation
Plan prepared by the San Diego Association of Governments (SANDAG) also expects that total
demand for flights in and out &an Diego to also cater to anywhere between 45 million to 50
million passengers by the year 2050. Building a new airport with a capacity of 45 million
passengers a year, will be a very costly and time consuming project. Therefore, it would be safe
to assime that building a smaller airport with a capacity of 35 million passengers a year will be a
more cost and time efficient procesdhis process will allow the current SDIA to remain
functional at a capacity of 15 million passengers a y&€ombined both airports will have the
capacity of 50 million passengers a year, which will meet all demand progeetiiotheway to
year 2050.

On average 75% of total passengers use private velicbecess the airport, while the
rest use public transport meangyt to the airporfAirport Transit Plan, 2008)According to a
study done the HNTE orporation 10 to 15% out of the 75%bovementioned use rental cars,
while the rest get dropped gfftked up byfamily or friends Thereforeit would be projected
that by the year 2B an average between@4 million passengenger yeawill need to rent a
car. Another 10% to 12% of passengeseuaxi cabs, leading to a potential demand of 3 to 3.2
million taxi rides peryear, also assuming a total demand ofrBillion passengers per yeafhe
rest are spread out between buses, shuttles, and rail based modes which will account to an
avelge of 15% of total passengers (Airport Transit Plan, 2008)

5.12 Employees
It is very important to estimate the number ofpéoyees that wilbe working at the new
airports becauseaccor di ng t o t he AAI rport Transit P
employees represent two thirds of the ftoisage of public transit (bus afight rail) leading to
the airport here in San Diego.
Norman Ashford and his eauthos estimate that on average, United Statieports
employ anywhere between 900 t¢2A0 employees for every one million passengers at the
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airport (Ashford, Mumayiz & Wright, 2011) Currently San Diego International ioort
employs 4900 employees, given that it serviced 17,250,265 passengers iris2dl@g, 2013)

That is a ratio of 280 employees for every 1 million passengéos Angeles International
Airport (LAX) on the other hand, serviced close to 61 million pagers in 2012 and employed
59,000 employeesepresentinga ratio of 968 employees for every 1 million passemger
(lawa.org, 2013). JFK employed 995 employees per 1 million passemngsnploying 35,000
individuals and servicing close to 49.2 million pasgga's (panynj.gov, 2018 It becomes
apparent that the San Diego International Airport is an outlier that falls far below national
averages in airport employment. The main reason for the shortfall would be associated with the
limited capacity the currerdgirport functions under. It falls on a smaller lot of landrtrany

major airports in the United Statesnd also does not service any international flights at the
moment except for Mexico, London, Canada and Japan. Such limitations result in the absenc

a duty free zone and all the potential employees that such a zone may attract. It also results in
not needing as many TSA agents, security of§iceaw enforcement agents, transportation
personneland administrative personnel in the airport.

It would then be expected that at the new airport, the employegsats s e maijoe r 0 s
should increase dramatically as the need for the above mentioned senilicalso increase.
Given thatSan Diego is smallehanLos Angeles and New York in population, it would then be
fair to estimate that thnew airportill fall on the lower end of the averages employing close to
900 employees for every 1 million passersgerWith a suggested capacity of 35 million
passengera year this will result in a total of 31,500 employees at the new site. According to
Andy Boyd atthe Metropolitan Transit System (MTS), route 992 currently services close to
1,000 passengers a day to and from the airport. And the HNTB has alreadfjeidehét two
thirds of the users are airport employees, which is close to 640 passeeigdsy. This is an
average of 13% of all employees at the airpoAssuming,that a similar percentage of
employees will still use public transport at the new aigpthis number will now be close to
4,725 individualsalmost quadrupling the current demand for public transport.

5.13 Visitors

Other than the air travelers and the airport employees, airports are visited by senders,
greeters, business partners, maintenance crews, shipping and cargo personnel and a plethora of
other individuals who come to the airport without the intentions ohdlyi For reasons of
simplicity, these individuals willltisactualypbe | um
estimated that 35% to 40% of all airport ground traffic is caused by gisitirby air passengers
(Ashford, Mumayiz & Wright, 2011l According to the San Diego County Regional Airport
Authority (SDCRAA), ina study done in July 20040% of all traffic in allthe terminals and
parking lots of the airport was caused by private vehicles, and the other 30% was caused by all
other means fopublic transportatior{Airport Transit Plan, 2008).According to another study
done by SDCRAA in 2004, an average ¢330 vehicles drove through non passenger related
drives, streets, entrances and parking lofhat is an annual avage of 1,952,750private
vehicles that did not carry any passengers. This represent close to 12% of total passengers in
2014 which was 16,377,30hich falls below the national avera@san.org, 2013).The new
airport will have far more facilitiesand capacities what witd push this average back updo
little over 12%, expecting to normalize at 35% of all traffic in the airport.

By the time the new airport is built and fully functional, it would be expected to service
35,000,000 air passengers, 31,500 employees, ard t 15,000,000 visitors for total demand
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for transportation close to 50,000,000 ugsesyear. It becomes apparent that such a massive
operation would need to be organized in the most efficienyt possible to keep it running.
Public transportationral mass transportation of users would be one of the most effective ways
of reducing traffic from the roads, while also bringing down dtress level of airport users.
Public transportatianhowever is something that San Diegans do not heavily rely dn ye

order to make it more appealing to passengers and users, public transportation must be
organized, accessible, convenient and very well maintained or alileniot serve the purpose it

was built for.

5.2 Transportation Means

Access modes in armlt of the airport could be split into two main models: Road Based
Models and Rail Based Model&:oad Based Mdels consist of means that usgular roads as
their acess ways such as private cars, rental cars, taxis, busef#tidss The Rail Based
Model consists of means that need an existhtay in place for it to be operational,casuch
means could be like theght rail service, intercity rail, commuter rail, and also high spedd r
which is notyet existent in California.Currently @ SDIA there is no rail based transportation,
and B only being served by the Busnk Route 992.Figure 5.1 illustrates the current
transportation distributions at SDIAirport Master Plan, 2008)

Figure: 5.1 Current TransportatioDistributionsat SDIA

M Private Vehicles
m Taxis

Buses

5.2.1 Private Cars

Either by being dropped off at the airport or driving down to the airports, using private
cars remains the prevalent mode of airport access in the Unites States and thethrest of
devdoped countries Such modes of transportation represem0% of all passengers being
dropped off or picked up at the San Diegernational Airport(Airport Master Plan, 2008
Most people prefer this mode of transportation because of the flexilaitity convenience it
offers, espeially for large families withchildrenand luggage.Thesetransportation modeare
also common in counties where the cites distancedrom each otherSpecificallyin areas
wherethe airportis agreater travel distandeom mostof the passengers &t use it. This isthe
disadvantage that the new airport is going to face, regardless of the location where it will be
built.
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According to a quarterly customer satisfaction surgeyductedoy SDIA, 58% of all
passengers travelled to the airport in pievaeehicles(Airport Transit Plan, 2008) At the new
airport, where capacity will be at 35 million passengensyear, the number will become close
to 20,300,000 private vehicles a year. The same survey also found that close to 15% of all
passengers used rental cars to get to or from the airdbithe new airport this will translate into
5,250,000 rental carper year. Combined the new airport should have the capacity to
accommodate 25,550,000 private cars a year to circulate through it.

The down side for private cars however is mainly the traffic that they cause. Private cars
have lower capacity for transgiation compared to other means of public transportation, causing
the freeways and the streets leading in and of the airport to get cong&stela.congestions
typically end up forcing individuals to leave their houses earlier than their sctidligies or
risk arriving late.

5.2.2 Taxicabs

A 1994 study done by the airport authority showed that demand for taxis was 7.3% of
overall transportation.In 2004 demand increased to 8.F%drport Transit Plan, 2008).The
most recent survey conducted $&nDiego County Regional Airport Authorityn collaboration
with the HNTB reported that taxiab rides have increased to 12% of overall passenger count
(Airport Master Plan, 2008)Figure 5.2 below depicts the increasing trend in taxi cab use at the
airpott.

Figure5.2 Percentage demand for Taxis through the years
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The increasing trend ilemandfor taxis could be linked to the increasing demand for
travel in San Diegpin general, oto business related traffidn fact, studies have shown thite
demand for taxis is the highest where business travel is prevalent and where there is a small
distance between the airport and the center of(agirford, Mumayiz & Wright, 2011)

Taxis are used because of their congroe and speed of transactioActually, when
using a taxi, passengers do matve to worry about parking their vehiclegh addition taxis
have their own designated lanes resulting in a speedy and centverperience for travelers.
However, taxis could get pricey for individusdavelers andstill remain subject to traffic
congestions comainto and travéng out ofthe airport.
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5.2.3 Buses

Bus tansportationis currently the second most common use of transportation, after
private cars.Bus transport in San Diego currently represents 18% of dwexasportation at the
airport(Airport Master Plan, 2008)However there are different kinds d@fus services at the San
Diego Airport, and not all of them are equal in market sharee bebw presentation will go
over the different types of buses, and their share of market.

High Frequency Local Bus

This type of lis facilitates short distanced trips that are usually five to ten miles long, not
to exceed 25 miles because of their aveisgggeds of 12 miles per ho{@hapter6, RTP 2050)
In San Diego this miis known as the Red Bus and is operated by the WiffSa capacity to
serve 40 to 50 riders attime. High Frequency Local Busgseen in Figure 5.3jrculate with
an average fragency intervals ofen minutes each, and have the benefit of integrating well with
street traffic and using transit lanes when availéBleapter6, RTP 2050)

Figure 5.3 MTS High Frequency Local Bus

Rapid Bus

With a capacity of 40 seataddividuals and 20 standing@nd an average speed of 25
miles per hour, theapid bus provides higher speegiternatives to passengers with further
destinations then the city where they are locd@uapter6, RTP 2050)The average trip that
this bus traels is 15 miles with a maximum capacity of 30 miles per trip and a frequerncwe of
bus evey 15 minutes (Chapter6, RTP 2050)his bus also shas similar advantages with the
local us as farasintegmating well with street and freay traffic while alwgs reserving the
right to ug thetransit lanes whe available. When integrating rapid uses to a city plan or
airport plan howeverit is alwaysrecommendedthat ithave its own access lanes aratishs for
maximum efficiency. The typical stabn spacing for Rapid buses are typically distanced at one
mile, to one and half miles each.

Bus Rapid Transit (BRT)

BRT sysems as seen in Figure 5.4re the most complex of tHaus transit systems.
They are designed for high capacity (60 to 80spagerspndlonger distanced trips averaging
around 30 milegChapter6, RTP 2050).The BRT system does not integrate well with street
traffic, and requires a complanetworkof designated lanes for IBRT systems require special
access ways on the sid@eets of the airpbras well as the High Occupan¥ehicles (HOV)
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lanes on the freewalpr its multi-city trips. The typical speed for such buses could re&éh
miles per houy and hey typically share the same staticass the apid busesas theydo not
require their owr{Chapter6, RTP 2050)

Figure 5.4 MTS Bus Rapid Transit

Courtesy Shuttles

Courtesy shuttles are typicalpresent at airports of touridestinations, and are usually
offered by hotels, resorts, and business centerseldaeery close to the airporin addition to
hotels and resorts, rental car compaaiedextended stay parking lotend to offer such servise
for their customersin San Diego, courtesy shuttles represent close to 12% of all public transport
at the &port. 10% out of the 12% comes from car rental shuttles, while the other 2% comes from
hotels and resorts located in San Diégoport Master Plan, 2008) Couttesy shuttles use the
same kindof buses as the High Frequency Local Buses, with similarctasyChapter6, RTP
2050)

5.24 Rail Based Modes
Light Rail (Trolley)

The Light Rail System used in San Diego would be equivalent to the MTS Tralley
seen in Figure 5,%r to the Printer béween Oceanside and Escondidthe benefits of such
system are that it is relatively che#&p build and maintain, and hagry easy aca&s points
throughout the city. Light Rail Systems work best in small cities where the destinations are
relatively close to each otherThe disadvantages of the trolleye that it is inconvenient for
travelers with luggage, dargefamilies. Because they are designed &horter distances, light
rail services are at a disadvantage in distdraies like San Diego County, because they also do
not have the capacity taatrel long distances.
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Figure 5.5 MTS Trolley

Such systemsra typically electric odieselpowered, and travelst speeds not exceeding
50 miles pehour(Chapter 6, RTP 2050)Their relative small sizallows them tdntegrate very
well with city traffic and surroundingsand their lines are néonger than 25 miles each.
Typically light rail g/stens are equipped withthree cars each, and eapacity of 60 seated
passengers and 4tarding passengers per ¢@hapter 6RTP 2050).

Intercity Rail

Intercity rail does not share tlsmame railing system agght rail, and most of the time
requires its own railing network Intercity rail is typically used for longer distance &igith
longer station spacingin Southern California the intercity rail is represented ey Amtrak and
the Pacific Surf Iner trains shown in Figure 5.6.The intercity rail system at the new airport
will allow international travelers to travel beyortetlocal city, linking San Diegt Irvine, Los
Angeles, and Santa Barba@nd extend all the way nortbh San Francisco.Building such a
complex systenmowever is no easy tasidtypically happens by adding railing to an already
existent infrastructure of rails Thesesystems run oniesel powered engines with average
speeds of 80 miles per hogometimes reaching 100ilmper hour. This system would be very
comfortable to use for travelers, because of the spaced out cars, and plenty of room for luggage
and comfor{Chapter 6, RTP 2@j.
Figure 5.6 Amtrak Train, an Example dfe Intercity Rail
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Currently the Trolley and the Amtrak share the sameosté San Diego, the Santa Fe
Station. The Santa Fe Station is linked to the airport by route 992, which is a bus route that
trarsports passengers to and from the station.

High Speed Trains

High speed trains are not yet existent in California, however they could be compared
Francesd TGV or tTheytare desighddHor ey higippea long distance
intercity trips with very long station spacing. They also would need their own railing sysem
they cannot use the same ones as the intercity systems. This project has beenuprivutite
state of California multiple tnes, and is auently on the list of projects on the RTP 2050.
Figure 5.7 illustrates the proposed design of the California High Speed Rail.

This system has been presented as a link between Sacramengamrdiego and
eventually to the r eestltisefpect€dthat duch trains il lsavertha j o r
capacity to carry approximately 1,300 passengers per train, and will have the ability to travel at
200 miles per hour (Chapter 6, RTP 2050)

Figure5.7: Potential Design of California High Speed Rail

The disadvantage da systemlike this is that it will cost billiors of dollars to build,;
currenty estimate at $4.3 billion in the RTP 2050ust for thecompletion of thefirst phase
Funding for such a project willeed tocome from the county, citystate and federal level in
addition to any grants that it may receive from donors.

5.3 Access Issues andddning

I n 2008 only 1.2% of Sa dthelbusat@t@aelsto and frohi ne
the airport, while the naihal average is rigraround 6%(Airport Transit Plan, 2008) More
recentlythis numberas becomslightly higher. According to Andy Boyd from the MTS the
bus serves close to 2000 passenggrerday to and from the airport, whickpresents aannual
average of 85,000 pasengers Unfortunately and according to a study done by the HNTB, two
thirds of who used the buses leading in and out of the airport were airport employees, while only
one third of those were airline passend@isport Transit Plan, 2008)Realisticall, an average
of 330 pasengers used the bus to travel per day, or 120,450 passenggrarp&hat represents
0.7% of total passengers in 201ZThere could be avariety of reasons whySan Diego
passengés use of public transport means is so IbMmwe\er, the most obvious reasons are:
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1) There isno raiway at the airport, and passengers have to take route 992 to downtown
San Diego first before diverting into rail based transit.
2) Availability of only one bus route at the moment, route 992 which transipalitsduals
into the offsite bus station which then redistributes passengers.
3) Limited access of kses to the rest of the countyhish is something that is currently
being worked on according to the 2050 RTP prepared by SANDAG.
The lack of railway statizs at the airport is a direct resufttbe space limitations that
havealready ben mentioned in this researcl&DIA is currently at capacityniterms of space
and acreage, and has no room for anyurther expansion. This issue should definitely be
addressed and actually resolved at the new location, as railway stations nexsstbat at the
airport andnot offsite for easieraccess and useThe location of the new airport will be a
determining factor of the feasibility, the cost and the poss#venues from such a project.
SANDAG has already established the RTP 2050 laying out all future projects the
association 9 planning to implement in theoGnty of San Diego The project has already
identified major emlpyment areas and the respectivavél corridors needed for thems seen
in Appendix E, SANDAG has already identified San Marcos/Vista, University City, Sorrento
Mesa, Kearny Mesa, and Otay M&3ty Ranch as major employment areasnfmow through
the year 2050. The above mentioneldusiness centemwill naturally createhigh activity areas
around them.The RTP 2050 identified thesities as Oceanside, Saviarcos, Escondido and
the San Diego city limitsSANDAG is well on its way to implement some of the projects already
proposed, ad has shown a very strong commitméor future projects as well.Therefore it
would make most sense to take their projects into consideration when looking for an ideal
location for a new airport.

5.3.1 Campo/Boulevard Site

When it comes tthe availability of space, the suggested CarBoalevardsite would be
the best answer since spacenisarly unlimited in that part of town. However with the
availability of space come many challenges in accessibility and existing infrastru€igree
5.8shows the relative distance between Campo (Site B) and the tlbs#iey Station to it.

Figure 5.8 Relative distance between Campo/Bouleand the closes Trolley Stations

Lj_
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In fact Campo is 55 miles awaydm downtown San Diego (Site A48 miles away from
Santee, Site A5mies away from El Cajon, Site, Bnd46 miles away from San Ysidro, Site D
(Google Maps, 2013) Therefore on average, the MTS would be looking at adding at least 50
miles of newlines that danot currentlyexist in orde to link the Campo/Boulevardite to the rest
of the county. According to Brent Boyd at the MTS the last project they accomplished was
adding 11 miles of lines to the mabst trolley extension and that cost them $lilBob to
accomplish. Mr. Boyd also highlighted the fact that this expansion happened without any
elevation, should there be elevatand like theravould bein Campo/BoulevardMr. Boyd said
that the cost wouldave increased exponentially.

Furthermorethe Amtrak station is at th&anta Fe Station in downtown San Diego, and
has no other preseea in either, San Ysidro, El Cajon or Santéfethe Amtrak wants to add their
lines to the new airport they would be looking at adding at least 60 miles of line, and as already
mentioned addig new railway for intercity rail like Amtrak or the Coaster is far more costly
then adding for the trolley lanes.

When it come to the possibility of adding high speedil ras well, which the RTP
mentioned that it is going to do, the Campo/Boulevardistmomes further away from reality.
According to the RTP, the HSR will start in downtown San Diego and will go straight north
towardsthe Riverside/Ontario area to head back into Los Angeles and up the(Apasindix
D). Therewere no mentions of anylgns to expand a better transportation network in the
Campo/Boulevard areay the RTP 2050.This strengthens the beli#fat adding the airport in
the Campo/Boulevard rea will be the highest costand inefficient when taking public
transportation into caideration.

5.32 MCAS Miramar Location

The MCAS Miramar location is quite central in relation to rest of the county especially
relative to Campo/Boulevard aidCB Camp PendletonThe airport would have to be located
on the eastern side of the freewayhere space is plentiful. The closest trolley station to
Miramar would be in either Mission Valley or Downtown San Diego, which is an average of 15
miles to either city.If the MTS looks at establishing lines at this location, they would face an
extensve need for infrastructure in that side of Miramar since it has been a militaryfaroae
period of time, an@lsodue to the elevation.

Both Amtrak and the Coast&ail Systers would also facechallengesn adding rail in
Miramar. At the moment both copanies run theiines along the @ast, and Miramar is at least
8 miles (Straight line assumption) deeper to the east then where their lines currently run
addition to the distance, the companies will also face the challenges of elevation sinaegye To
Pines hills, as well as the Sorrento Vallels would be a hurdle to overcomé.is doubtful that
the companies will be able to simply establish a straight shot line from Miramar to Torrey Pines
like it was assumed aboyvbecause there are tviieeways that woul@lso prevent them from
doing so, 15 andI-805. Thereforeit would likely be far more cHeenging to add lines, and if
they do chose to move forward with it, it will be far longer than gught miles. The only ralil
based project &t the RTP 2050 currently is considering close to that arth& extension of the
Trolley Route 51@o Mira Mesavia Sorrento Valley.

The RTP 2050 di mention that the high speedlrsystem may pagsom Miramar, on its
way up to the Ontari®iversice aregAppendix D) If the HSR does end up getting the adequate
funding, then the MCAS Miramar location would definitely be ideal li@r trajectory of such a
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train. The new airport would then have a HSR station, \&ifidallow travelers from dowtown
San Diego as well as Ontario and Riverside to enjoy the new airport.

As far as Road Based Modes, Miramar is again in a central location wgherexi
freeways surrounding it.It is conveniently located off of thell5, and is surrounded by the
freeway 52to its south and Freeway 56 to its north, both withfiva mile distance.Access of
cars and buseshould not be an issue to tlesationeither The only projects suggestég the
RTP 2050 that would benefit tMCAS Miramar location weréo simply bettethe HOV lanes
already mentioned on thelb North/South.Developmentdike this have already begun on this
freeway Such improvemenstare noticeable especially with the additionteb new lanes of
HOV/Carpool from Miramar to Escondido. Ti& addition was an answer tan existing
inefficiency when the carpbdanes were the same for northbound and dmuthd lanes
openingthemaccording to rush hour trafficl n addi ti on to side street
new Bus Rapid Transit (BRT) rtes, six new Rapid Bus Routes and three shuttles and local bus
r o u {Ghapter 6, RTP 205@hat will better connect North County with South County, as well
as some of theast Counties withthe Coasts. According to chapter 6 of the Regional
Transportab n Pl an, titled ASystems Devebm@ohthent : of
suggest improvements include new BRT routes linking:

1 Oceanside to Sorrento Mesa

1 Escondido to Mira Mesa and Sorrento Mesa
1 Escondido to UCSD

1 Escondido to Kearny Mesa

5.3.3 MCB CampPendleton Site

Although MCB Camp Pendleton is 40 miles away from downtown San Diego, this
locationhas many attractive feature3he 40 mile distance to downtov@an Diegono longer
becomes as great of an issue, especially if the current 8Ains in businessThis location
would not only attract passengers from San Diego, but also from San Clemente, Mission Viegjo,
Irvine and possibly Newport Beacfihe biggest advantage to the suggested location is that it is
right at the coast, where masitthe railway already existpotentiallysaving billions of dollars
in new infrastructure.

As far as light rail goes, th®ICB CampPendleton location would rely more on the
Sprinter that currently links Oceaide to Escondido then the Trolley The Oceanside Transit
Statilm where the sprinter starts is within a twole distance oMCB Camp Pendleton and
currently services a straighné from Oceanside to Escondidémtrak, also shres the same
station with the Brinter, makingit fairly easy for mssengers to take intercity rail going either
down to San Diego or up to Orange County and Irvine.

As previously mentioned, the RTP 2050 plans on extending the HSR system towards
Riverside/Ontario more than Oceanside avi@B Camp Pendleton.Therefore one of the
disadvantages of this location would be that it may not be able to take advantage of the high
speed ralil project that macur in the future

The RTP 2050 will bring avide rangeof improvements o t hat areaédé.s Rai l
This will make MCB CampPendletomuite an attractive location assaggested airport.Some
of the planned improvements are:

1 Double tacking and increasing frequency of the Coaster from Oceansidevtatown

San Diego/PETCO Park, thus increasing connectivity datintown San Diego.
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1 Doubletrackingto increasdhe frequency of the Sprier from Oceanside to Escondido,
which will also increaséne connectivity of Oceanside to the eastern cities.

As far as road based transportation modes, SANDAG has projectelytlgatir 2035
there will be significant improvements to freeways] I-15 and 4805 which all run north to
south, linking downtown San DOge to Escondido and Oceansidenprovements will come in
form of lare expansions and the additiohDV lanes for easr vehicle and bus travelMost of
the new street lines that the RTP will implement benefit the suggkki&li CampPendleton
location, and the two most important additions would be:

1 Downtown Escondido: Connecting the Escondido Transit Station to downtow
Escondido, by adding an East/West street to Fig Street
1 Downtown OceansideConnecting the Oceansidaansit Center to Coast Highway
Sprinter $ation.
The RTP also suggests introducingew rapid lis routes to further improve ground
transportation ito Oceanside. Route 473 will conneCtceanside to UTC via highway 10dnd
Route 474 which wilhlsolink Oceanside to Vista via Mission AvenardSanta Fe corridor.
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CHAPTER 6: DISCUSSION

6.1 Air Traffic

According to the ttistical analysisno correlation was found between the air traffic at
SDIA and ground traffidrom I-5. Therefore, ground traffic is independent of air traffitased
on the results of th&? testing, there was a relationshiptween arrivals and time of day and
there wasa relationship between departures and time of the dawen though nctatistically
significant relationship was found between ground and air traffic, this study was able to
determine the peak hours of operations for arrivals and departures at 8Déving the peak
hours will assist irairportplanning for high traffidcime period. SDIA can plan to have sufficient
gates, terminals and personnel available during this tireak air traffic flow can be routedot
the new airport to reby airports such @alomar McClellan Airport or Brown Airport.

A review of other studies and literature fouhdimplementation of NextGen technology
will assistfor airports similar to SDIA to increase their capacity without having to build a new
runway or airport. Limitations at SDIA prevent any further expansion to the runway, therefore
limiting number and size of planes arriving and departinghe four main technologies
encompassing NextGeRNP, ADSB, CDA and SAMM will provide more precision control on
arrivals This collection or processes and technologigishelp increase capacity while reducing
in-trail separation between airplanes.

6.2 Ground Transportation & Infrastructure

There are numerous improvements #ua either proposed or seeing fruition throughout
the existing roadway# San Diego Countyin orderto accommodate the continuing increase of
traffic. Peak rush hour times during 7:00 and 8:00 in the morning and 5:00 in the early evening
are causing thgreatest bottlenecks for the system. Curesitancementareaidingthe system,
however,traffic delays should be continuoustyudiedin order toremainas far ahead of the
demand as possibleThe Campo/Boulevard area would see the greatest influsafiic as it
currently services agricultural transports. The addition of an airport here would require an
expansion of the current infrastructure. Both the MCB Camp Pendleton and MCAS Miramar
locations are already surrounded by expansive roadways, bBowey also have experienced a
continued increase in traffic congestion.

SDIA parking structures are falling short to the amount of annual enplanements. The
George Bush Intercontinental Airport as well as the Reagan International Awdrithe
William P Hobby International Airport and the Dulles International Airport, respectively. Both
added an average of 22,500 parking spots to accommodate growing dedsarglPhiladelphia
International Airport and San Diego County Parking Design Miathe minimum amount of
space per spot was determinedt. is recommended that the new site has at least 70 acres
available for parking spaces only.

One of two approaches can be taken for the sanitary sewer system for the new site: to
expand on existingasitary plants and adding new sub systems to the existing system or to build
a plant for the sole purpose to support the airport. It is feasible to build a plant for the
Campo/Boulevard site however it will be costl less costly option would be to exipd the
plants in the city of Carlsbad and Miram&imilar to the sewer systems, the water systems will
also need to be developedlinneapolis St Paul International Airport consumes about 916,000
gallons of water per dayThe new site should have a plahat can accommodate roughly this
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amount of turnover with as little construction or contamination brought to the surrounding
environments.

6.3 Public Transportation

With the projected increase demand fompublic transportation, the new airport mbst
well equiped to not only accommodate tlismand but also attract more of it. Therefdres
important to have a harmonized public transportation system in place to meet future demand and
meet the expectatiored travelers In order to do so,hie rew airport musbe easily accessible
and be betteconnected to theurroundingcities and counties This can k& accomplished by
having a trifecta of private vehicles, public vehicles, and a rail system in place that will allow the
future traveler to havilhe option of choosing.

Some of the suggested locations had these options more readily available then others.
With regards to spaceheé Campf(Boulevardsite appears to be a more feasible locatidine
MCAS Miramar location was definitely the best answ@ centrality and easy access from all
sides of the countyBoth ofthese locations lack ahilway infrastructure, making them a costly
expansion site for the new airporEven though it was not quite central for the county M8
Camp Pendleton lation proved to be best equipped in existent infrastructure. Freevwhyils
west, SR76 to the east, and SFB to its south, in addition to a complex mix of lightl and
intercity rail station makeMCB Camp Padleton an easier projedVith the exstene of SDIA,
most San Diegankboking for local travel could revert back to it as their local hub, and for
international travelers around the county, driving uMB CampPendleton remains 80 miles
shorter of a trip then travelling up to LAX.
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