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1.

INTRODUCTION

This Final Los Angeles International Airport (LAX) Specific Plan Amendment Study (SPAS) Report
identifies potential amendments to the LAX Specific Plan that plan for the modernization and
improvement of LAX in a manner that is designed for a practical capacity of 78.9 million annual
passengers while enhancing safety and security, minimizing environmental impacts on the surrounding
communities, and creating conditions that encourage airlines to go to other airports in the region,
particularly those owned and operated by Los Angeles World Airports (LAWA). The Final LAX SPAS
Report identifies the LAWA Staff-Recommended Alternative and the proposed amendments to the LAX
Specific Plan and LAX Plan associated with the SPAS alternatives, including the LAWA StaffRecommended Alternative.
LAWA prepared the Preliminary LAX SPAS Report to identify potential LAX Specific Plan amendments
consistent with the requirements of the LAX Specific Plan and the LAX Master Plan Stipulated
Settlement. The Preliminary LAX SPAS Report also documented the planning process used to identify
potential LAX Specific Plan amendments and potential alternative designs, technologies, and
configurations for the LAX Master Plan Program in accordance with the SPAS Process defined in
Section 7.H of the LAX Specific Plan and Section V of the LAX Master Plan Stipulated Settlement. The
amendments and alternatives identified in this Final LAX SPAS Report were addressed in the Final
Environmental Impact Report (EIR) prepared for the LAX SPAS. The Final EIR and the Final LAX SPAS
Report together make up the Specific Plan Amendment Study.
The SPAS is required under Section 7.H of the LAX Specific Plan and Section V of the Stipulated
Settlement, as discussed in more detail in Section 1.2 of the Preliminary LAX SPAS Report. Through the
SPAS process, nine alternatives were formulated to provide a broad range of options for improvements to
the north airfield, terminals, and the ground transportation system at LAX, all of which are identified in the
Preliminary LAX SPAS Report. As further described below in Chapter 2, a detailed description of the
proposed project, including the proposed alternatives, is provided in Section 1.4 and Chapter 6 of the
Preliminary LAX SPAS Report. The LAWA Staff-Recommended Alternative, which was derived from the
range of alternatives discussed in Section 1.4 and Chapter 6 of the Preliminary LAX SPAS Report, is
discussed below in Chapter 2.
LAWA has identified a range of potential improvements at LAX in conjunction with completion of the LAX
SPAS. The SPAS process includes the identification and evaluation of potential alternative designs,
technologies, and configurations for the LAX Master Plan Program that would provide solutions to the
problems that certain improvements within the Master Plan, referred to as "the Yellow Light Projects,"
were designed to address. The SPAS process also includes identification of potential amendments to the
LAX Specific Plan that plan for the modernization and improvement of LAX in a manner that is designed
for a practical capacity of 78.9 MAP while enhancing safety and security, minimizing environmental
impacts on the surrounding communities, and creating conditions that encourage airlines to go to other
airports in the region, particularly those owned and operated by LAWA. Presented herein is the Final
LAX SPAS Report, as further described below.
On July 27, 2012, LAWA published the Preliminary LAX SPAS Report, which was made available for
public review in conjunction with the SPAS Draft EIR, published on the same date. The SPAS Draft EIR
was circulated for public review for 75 days, providing an expanded opportunity for public review and
input beyond the 45-day review period required by Section 15105 of the State CEQA Guidelines, with the
SPAS Draft EIR review period closing on October 10, 2012. Additional means for public involvement
during the SPAS Draft EIR review and comment period were provided through three public meetings,
held during the comment period on August 25, 2012, August 28, 2012, and August 29, 2012, as well as
through a "virtual meeting" available online between September 10, 2012 and October 10, 2012, and
through a project website (laxspas.org). A total of 251 unique commentors submitted comments in
conjunction with the SPAS Draft EIR public review period, through written correspondence and e-mails to
LAWA, oral testimony and video-taped comments at the aforementioned public meetings, and comments
on the virtual meeting and project website. A total of 2,063 individual comments were received by LAWA.
Los Angeles International Airport
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Pursuant to Section 15088 of the State CEQA Guidelines, LAWA evaluated comments received from
persons who reviewed the SPAS Draft EIR and prepared written response to those comments. Those
comments and written responses, along with other information, are included as part of the SPAS Final
EIR, which was published on January 25, 2013.
The Final LAX SPAS Report, which accompanies the Final EIR, is presented in two parts, as follows:

Part I: Preliminary LAX SPAS Report and Technical Appendices
Part 1 consists of the six-volume Preliminary LAX SPAS Report. The Preliminary LAX SPAS Report
includes the Main Document (Chapters 1 through 8) and Appendices A through I.

Part II: Final LAX SPAS Report
The second part of the Final LAX SPAS Report includes a description of the LAWA Staff-Recommended
Alternative (Chapter 2 of this document), which is a combination of two of the alternatives presented in
the Preliminary LAX SPAS Report; a description of potential amendments to the LAX Specific Plan and
LAX Plan (Chapter 3 of this document); and corrections and additions to information presented in the
Preliminary LAX SPAS Report (Chapter 4 of this document).
All of the documents described above, comprising the Final LAX SPAS Report, are available for public
review at:
Los Angeles World Airports
Capital Programming and Planning Division
One World Way
Los Angeles, CA 90045
Contact: Diego Alvarez
(424) 646-5179
The Final LAX SPAS Report is also available at www.lawa.org/laxspas/.
In addition to, and in conjunction with, completion of the SPAS process and the LAX SPAS Report, LAWA
prepared a Draft EIR for SPAS, identifying the environmental impacts of the nine alternatives originally
considered. The nine-volume Draft EIR was published in July 2012 concurrent with the Preliminary LAX
SPAS Report and is also available at www.lawa.org/laxspas/. LAWA has also prepared the Final EIR,
which describes the LAWA Staff-Recommended Alternative, identifies the proposed amendments to the
LAX Specific Plan and LAX Plan, provides comments and responses on the Draft EIR, and provides
minor corrections and additions to the July 2012 Draft EIR. The Final EIR is available for public review at:
Los Angeles World Airports
Capital Programming and Planning Division
One World Way
Los Angeles, CA 90045
Contact: Diego Alvarez
(424) 646-5179
The Final EIR is also available at www.lawa.org/laxspas/.
The Final LAX SPAS Report will be presented to the decision-makers for their use in considering the
project. Any interested persons may comment on the Final LAX SPAS Report in the course of the
decision-making process related to SPAS. However, LAWA is not required to provide responses to such
comments.

Los Angeles International Airport

1-2

LAX Specific Plan Amendment Study
Final Report
January 2013

2.
2.1

LAWA STAFF-RECOMMENDED
ALTERNATIVE
Introduction

2.1.1

Identification of the LAWA Staff-Recommended Alternative

Nine alternatives offering various options to the Yellow Light Projects, including one alternative that
provides for implementation of the Yellow Light Projects, were identified in the Preliminary LAX SPAS
Report. As described in Section 1.3 of the Preliminary LAX SPAS Report, the types of improvements
used to define the key characteristics of each SPAS alternative can be grouped into the following three
categories: airfield improvements, terminal improvements, and ground access improvements.
Alternatives 1 through 4 are "fully-integrated" alternatives that include specific improvements in all three
categories: airfield improvements, terminal improvements, and ground access improvements.
Alternatives 5 through 7 focus on variations to the airfield improvements, which, in turn, affect the terminal
improvements. Alternatives 8 and 9 focus on variations to the ground access improvements. Detailed
descriptions of each of these alternatives are provided in 6.3 of the Preliminary LAX SPAS Report and
Section 2.3 of the SPAS Draft EIR. The objectives associated with completion of the SPAS process are
described in Section 2.2 of the Preliminary LAX SPAS Report and Section 2.2 of the SPAS Draft EIR.
Table 1-2 of the SPAS Draft EIR provides an evaluation of how each alternative responds to these
objectives.
As noted in Section 1.4 of the Preliminary LAX SPAS Report, there is a certain amount of
interchangeability between the SPAS alternatives. Specifically, the airfield and terminal improvements in
Alternatives 5 through 7 are equally compatible with the ground access improvements in Alternatives 1, 2,
8, and 9. Likewise, the ground access improvements in Alternatives 8 and 9 are equally compatible with
the airfield and terminal improvements in Alternatives 1, 2, 5, 6, and 7. In other words, the proposed
ground transportation system incorporated into Alternatives 1 and 2 could function in the same manner
with Alternatives 5, 6, or 7. That would also be the case for the ground transportation systems under
Alternatives 8 and 9, which could be developed under Alternatives 5, 6, or 7, and could also replace the
ground transportation system associated with Alternatives 1 and 2.
Following completion of the SPAS Draft EIR, and receipt and review of public comments on the SPAS
Draft EIR, LAWA staff identified a recommended alternative. LAWA staff recommends an alternative that
combines the airfield and terminal components associated with Alternative 1 with the ground access
components associated with Alternative 9. The key features of the LAWA Staff-Recommended
Alternative include:


Relocation of Runway 6L/24R 260 feet north



Construction of a centerline taxiway



Easterly extension of Runway 6R/24L



Improvements to north airfield taxiways



Development/redevelopment/extension of Terminal 0, Terminal 3, Tom Bradley International
Terminal, and the future Midfield Satellite Concourse



153 passenger gates



Development of an Intermodal Transportation Facility (ITF), Consolidated Rent-A-Car Facility
(CONRAC), and parking outside the Central Terminal Area (CTA)



Construction of an Automated People Mover (APM) to link new facilities to the CTA and provide
connectivity with planned Metro facilities

The LAWA Staff-Recommended Alternative is illustrated in Figure 2-1. A complete description of the
alternative is provided in Section 2.2 of this document and Chapter 2 of the SPAS Final EIR.
Los Angeles International Airport
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2.1.2

Rationale for the LAWA Staff-Recommended Alternative

The LAWA Staff-Recommended Alternative seeks to achieve a balance between SPAS airfield-related
objectives and the SPAS objective of minimizing impacts on surrounding communities. The airfield
improvements associated with the LAWA Staff-Recommended Alternative, which are those associated
with Alternative 1 in the Preliminary LAX SPAS Report and the SPAS Draft EIR, support standard
operations on the north airfield, with the exception of Aircraft Design Group (ADG) VI aircraft when
visibility is less than ½ mile, a condition that occurs infrequently at LAX. This alternative provides pilot
line-of-sight to the end of Runway 6R/24L (the departures runway) for ADG V operations and includes
needed taxiway/taxilane improvements. The LAWA Staff-Recommended Alternative addresses existing
Runway Safety Area (RSA) deficiencies, and relocates the Runway 6L/24R Runway Protection Zone
(RPZ) such that residences would no longer be located within the RPZ. Addition of a centerline taxiway
would enhance the safe and efficient movement of aircraft at LAX and, by providing an airfield that can
accommodate Group VI aircraft in most weather conditions, the LAWA Staff-Recommended Alternative
would support LAX's role as an international gateway.
The ground access improvements associated with the LAWA Staff-Recommended Alternative, which are
those associated with Alternative 9 in the Preliminary LAX SPAS Report and the SPAS Draft EIR, would
better accommodate airport traffic, reduce congestion in the CTA, enhance security, and provide
connectivity with existing and planned Metro bus and transit systems.
Following is a summary of the relationship between the SPAS project objectives and the LAWA StaffRecommended Alternative.
1. Provide North Airfield Improvements that Support Safe and Efficient Movement of Aircraft at
LAX: The LAWA Staff-Recommended Alternative would provide for standardization of nearly all
airfield operations, substantially improve pilot situational awareness, address all airfield hazards, and
include efficiency features. Specifically, the configuration of the airfield would meet FAA design
standards for ADG V aircraft (i.e., Boeing 747) and would accommodate ADG VI aircraft (i.e., Airbus
A380) in good visibility conditions, although it would not permit standardized operation of ADG VI
aircraft on the centerfield taxiway in all visibility conditions (i.e., poor visibility). Improvements to
Taxilane D and Taxiway E would improve the ability of large aircraft to taxi to/from runways and
implementation of a centerfield taxiway would provide substantial safety benefits. The extension of
Runway 6R/24L would enhance departure capability on the north airfield complex and the westward
shift in the landing threshold on Runway 6L/24R would remove residential areas from RPZ.
2. Improve the Ground Access System at LAX to Better Accommodate Airport-Related Traffic,
Especially as Related to the Central Terminal Area: The LAWA Staff-Recommended Alternative
would redesign the CTA roadway segments/curbsides prone to traffic bottlenecks; reduce traffic
volumes within the CTA by providing transportation facilities outside of CTA; provide gradeseparated/dedicated access route into the CTA; and integrate CTA with regional transit facilities.
Development of an Intermodal Transportation Facility (ITF) on 98th Street, provision of surface
parking at Manchester Square, and the connection of those facilities, as well as the future Metro
transit station nearby, to the CTA via an APM would reduce traffic in and around the CTA.
3. Maintain LAX's Position as the Premier International Gateway in Supporting and Advancing
the Economic Growth and Vitality of the Los Angeles Region: The LAWA Staff-Recommended
Alternative would fulfill this objective by substantially meeting objectives 1 and 2 above, while at the
same time providing opportunity to modernize terminals and concourses for international passengers.
Airfield improvements at LAX that support the safe and efficient operation of large aircraft, which are
the predominant aircraft type used for international travel, would help maintain LAX's position as the
international gateway to Southern California. Ground access improvements are also considered to
be supportive of this objective.
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2. LAWA Staff-Recommended Alternative
4. Plan Improvements That Do Not Result in More Than 153 Passenger Gates at 78.9 MAP: The
LAWA Staff-Recommended Alternative would provide for no more than 153 passenger gates.
5. Enhance Safety and Security at LAX: The LAWA Staff-Recommended Alternative would enhance
safety at LAX by substantially fulfilling Objective 1 above. With appropriate security operations and
protocols, the LAWA Staff-Recommended Alternative would meet existing and anticipated future
federal security standards.
6. Minimize Environmental Impacts on Surrounding Communities: Implementation of applicable
LAX Master Plan commitments, LAX Master Plan mitigation measures, and SPAS-specific mitigation
measures would minimize impacts on surrounding communities.
7. Produce an Improvement Program that is Efficient, Sustainable, Feasible, and Fiscally
Responsible: The LAWA Staff-Recommended Alternative would have a low to moderate impact to
LAWA finances upon implementation, relative to other alternatives.

2.2

LAWA Staff-Recommended Alternative
Description

2.2.1

Features of the LAWA Staff-Recommended Alternative

Overview
The LAWA Staff-Recommended Alternative is a fully-integrated alternative, consisting of airfield, terminal,
and ground access components. The distinguishing airfield improvement feature of this alternative is the
movement of Runway 6L/24R 260 feet north, along with the addition of a centerfield taxiway, the
extension of Runway 6R/24L, improvements to Taxilane D and Taxiway E, and relocation of the service
road. Terminal Improvements include addition of new Terminal 0, loss or modifications to concourse
areas and/or gates at Terminals 1, 2, and 3, and the modification and potential northward extension of
concourse area and gates at TBIT and the future MSC. Ground access improvements include
modification of Sky Way; development of an Intermodal Transportation Facility (ITF) at 98th Street west of
Airport Boulevard; development of a CONRAC and parking at Manchester Square; development of an
Automated People Mover (APM) along 98th Street; and the relocation of Lincoln Boulevard, a portion of
which would be below grade and/or tunneled. The APM would be located within an elevated/dedicated
corridor along 98th Street, with a bridge over Sepulveda Boulevard and stops at Manchester Square, the
future Metro LAX/Crenshaw Light Rail Transit Station at/near Century and Aviation Boulevards, the ITF,
and the CTA. Within the CTA, the APM would be located on a new elevated guideway. This alternative
is illustrated in Figure 2-1.

2.2.1.1

Airfield Facilities

The LAWA Staff-Recommended Alternative meets FAA airport (runway) design standards for ADG V with
a Category II/III outboard runway (Runway 6L/24R) and Category I inboard runway (Runway 6R/24L),
and provides sufficient space between Runway 6R/24L and the centerfield taxiway for ADG V aircraft to
hold prior to crossing the runway with a pilot line-of-sight of the end of Runway 24L. This alternative
provides the FAA standard ADG VI runway-to-taxiway separation between Runway 6L/24R and the
centerfield taxiway for approach visibility at or above one-half mile (Category I approaches). Taxiway E
and Taxilane D dimensions would meet ADG V standards.

Runway Modifications
Runway 6L/24R


Relocate 260 feet north of current location to accommodate a new centerfield parallel taxiway (see
below) and to provide for ADG V separation distances



Extend 604 feet west so that the RPZ no longer extends over residential areas

Los Angeles International Airport
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Establish dual displaced thresholds to remove existing residences from the RPZ (east end displaced
threshold) and maintain existing westerly aircraft landing heights (west end displaced threshold)



Widen to 200 feet to meet FAA standards

Runway 6R/24L


Remains in its current location



Extend 1,250 feet east to meet RSA requirements and maximize aircraft takeoff length



Shift 6R landing threshold 104 feet east to meet RSA requirements



Reconstruct east 2,000 feet for grade compliance

Taxiway Modifications
Centerfield Taxiway


Construct an 82-foot-wide centerfield taxiway between Runways 6L/24R and 6R/24L, with a
centerline separation distance of 500 feet to Runway 6L/24R and 460 feet to Runway 6R/24L, to
enhance safety and reduce incursions and other airfield hazards, while providing for ADG V
separation distances; also provide exit taxiways from Runway 6L/24R to the centerfield taxiway,
taxiways from the centerfield taxiway to and across Runway 6R/24L, and other related airfield taxiway
improvements

Taxiway E


Rebuild western 2,190 feet to straighten alignment (0 to 64 feet southerly relocation)



Extend 950 feet east to support easterly extension of Runway 6R/24L and to provide additional hold
area for departing aircraft

Taxilane D


Relocate varying distances (ranging from 15 to 19 feet) north to provide ADG V separation distances
between the taxiway and APLL



Extend 745 feet east to support easterly extension of Runway 6R/24L and 5,145 feet west to provide
for dual full-length taxiways in the north airfield

Other Airfield-Related Features


Cover the entire length of the Argo Drainage Channel (9,857 linear feet) such that the weight of an
aircraft could be supported within the RSA by converting the existing open unlined channel to a
concrete box culvert



Relocate Lincoln Boulevard northward between Sepulveda Boulevard and Westchester Parkway, and
depress the eastern portion of the road segment to be compatible with the object free area
requirements for the east end of Runway 6L/24R, which would require approximately 540 linear feet
of the road segment to be tunneled



Relocate the service road that currently lies between Taxiway E and Taxilane D to a location 142 feet
south of Taxilane D centerline to increase the separation between the two taxiways to allow for
simultaneous operations with larger aircraft than currently accommodated, improve safety and
efficiency, and meet FAA standards



Taxiway E and Taxilane D dimensions, based on proposed improvements, would meet ADG V
standards

Los Angeles International Airport

2-6

LAX Specific Plan Amendment Study
Final Report
January 2013

2. LAWA Staff-Recommended Alternative


In the eastern portion of the airfield, the APLL would move south to a location 852 feet south of the
existing Runway 6R/24L centerline. Beginning just west of Taxiway S, the APLL would move south
an additional 50 feet (902 feet south of the Runway 6R/24L centerline).



Relocate and/or remove existing facilities as specifically described in Section 2.2.2 and as listed in
Table 2-2 below and as shown in Figure 2-10 of the SPAS Draft EIR

2.2.1.2

Terminal Facilities

Proposed modifications to terminal facilities, including aircraft gates, under the LAWA StaffRecommended Alternative would include the following:


Construct a new Terminal 0 with seven gates in the western portion of the area now occupied by Park
One to replace gates lost or downsized at Terminals 1 through 3



Demolish approximately 177 feet of the Terminal 1 concourse to accommodate the southerly
movement of the APLL



Demolish and reconstruct the Terminal 3 concourse and associated gates, with the building centerline
shifted 40 feet to the west to increase the width of the alleyway between Terminals 2 and 3 to allow
for dual-directional aircraft movement and comply with FAA standards



Demolish and replace the northerly end of the TBIT concourse and associated gates (with new
concourse and gates in line with the new Bradley West concourse) to the LAWA Staff-Recommended
Alternative APLL



Provide the opportunity to extend the northerly end of the future MSC to the LAWA StaffRecommended Alternative APLL



As a result of moving the APLL south to meet ADG V standards, several gates would be eliminated or
downsized (i.e., would accommodate smaller aircraft types)



The commuter facility currently in use east of Sepulveda Boulevard would be maintained



Use of west remote gates would be eliminated upon completion of the airfield and terminals
improvements



The total number of gates used at LAX for scheduled passenger service would be 153

2.2.1.3

Ground Access Facilities

Ground Access
Under the LAWA Staff-Recommended Alterative, the characteristics of the airport ground access system
would be as follows:


Maintain private vehicle access to the CTA



Relocate Sky Way (upper and lower level roadways) eastward between the future Terminal 0 and
Sepulveda Boulevard to provide additional roadway and curbfront in the CTA, while allowing the
development of Terminal 0



Add new curbside space at Terminal 0



Relocate the commercial vehicle holding lot south of 96th Street, between Sepulveda Boulevard and
the relocated Sky Way to meet RSA and RPZ requirements



Construct a new ITF on 14 acres between 96th and 98th streets and between Vicksburg Avenue and
Airport Boulevard. Key features of the ITF include public parking and remote passenger pick up/drop
off. In addition, arriving passengers could travel to the ITF to board door-to-door shuttles or
scheduled buses



Construct a CONRAC in a portion of Manchester Square, including a customer service area and a
structured parking facility to accommodate approximately 1,000 stalls for quick turn-around and 5,800
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stalls for ready return. Additional surface parking would be constructed to accommodate a portion of
the total demand for staging and storage of rental vehicles by the various operators.


Construct an elevated APM between Manchester Square and the CTA, primarily using the 98th Street
corridor, including a bridge over Sepulveda Boulevard and stops at the future Metro LAX/Crenshaw
Light Rail Transit Station at/near Century and Aviation Boulevards and the new ITF. Within the CTA,
the APM would be located on an elevated guideway. The number of stations in the CTA has yet to
be determined but could range from 3 to 5.



Provide connectivity to public transit via the APM, with a stop/connection at the new Metro transit
station at Aviation/Century. LAX shuttle bus from the Metro Green Line Aviation Station would be
discontinued.



An APM maintenance facility would be constructed, likely in Manchester Square



Relocate Lincoln Boulevard to the north, outside of the Runway 6L/24R RSA, with a portion below
grade and/or tunneled

Parking
Under the LAWA Staff-Recommended Alternative, the characteristics of airport parking within the control
of LAWA would be as follows:


Generally, no changes to existing CTA parking conditions would occur as a result of SPAS, although
future pricing structures may change long-term/short-term composition



Parking Lot E, would no longer be used for employee parking, although this property could be used
for other airport purposes in the future. Changes to the use of this parking area would occur
independently from SPAS.



No changes are proposed to Public Parking Lot C



Parking Lot D would provide approximately 1,944 employee parking spaces. The Jenny Lot east of
Parking Lot D would provide approximately 2,000 employee parking spaces. These parking areas
were not in use in the 2010 baseline year; however, their use for parking is occurring independently
from SPAS.



Development of the ITF would include approximately 4,900 short-term public parking spaces to
facilitate passenger drop off and pick up outside of CTA



Construct approximately 2,750 employee parking spaces in the existing Avis rental car lot



Construct approximately 4,200 public parking spaces in a portion of Manchester Square



No public or employee parking is proposed for the area referred to as Continental City



The existing Park One parking would be eliminated to allow development of Terminal 0 and the
relocated entry roadway



The West Employee Parking facility would not be constructed

2.2.1.4

Elimination of LAX Master Plan Components

Under the LAWA Staff-Recommended Alternative, the following non-Yellow Light projects approved as
part of the LAX Master Plan would be fully or partially eliminated:


Demolition of all CTA parking structures and replacement with passenger terminals (partially
eliminated)



West Employee Parking facility



CONRAC in Parking Lot C (would be developed in Manchester Square instead)



Reconfiguration and expansion of Parking Lot E north of 111th Street



ITC in the area referred to as Continental City



APM between ITC, CONRAC, and CTA (APM 1)

Los Angeles International Airport
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A summary of the key characteristics of the LAWA Staff-Recommended Alternative is presented in
Table 2-1.

Table 2-1
Summary of the LAWA Staff-Recommended Alternative
Baseline Conditions
Airfield Elements - Key Components
Runways
Relocate Runway 6L/24R to north
Extend Runway 6L/24R to west
Extend Runway 6R/24L to east

SRA

260'
604'
1,250'

Taxiways
Centerfield Taxiway
Extend Taxiway E to east
Relocate Taxilane D to north
Between D7 and Q (TBIT and Terminals 1, 2, and 3)
Between Q and E13 (MSC)
Extend Taxilane D to east
Extend Taxilane D to west

N

Y
950'
15'
19'
745'
5,145'

Service Road
Construct New Service Road (South of Taxilane D)

Y

Terminal Elements - Key Components
Central Terminal Area (CTA)
Terminal 0 Concourse and Passenger Processing
Proposed New
Terminal 1 Concourse
Demolition
Proposed Remaining
Terminal 2 Concourse
Demolition
Proposed Remaining
Terminal 3 Concourse
Demolition
Proposed Reconfigured

330,000
138,000
(24,000)
114,000
306,000
(0)
306,000
279,000
(242,000)
223,000

Bradley West - North Concourse Extension
North Extension

113,800

Midfield Satellite Concourse (MSC) - North Concourse Extension
North Extension

249,400

Ground Access Elements - Key Components
Transportation Facilities
Intermodal Transportation Facility (ITF)
CONRAC - Manchester Square

X
X

Circulation System Improvements
Sky Way Realignment
APM - Between Manchester Square and CTA

X
X

Parking
1,2
CTA
Public
Employee
Subtotal

Los Angeles International Airport
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Table 2-1
Summary of the LAWA Staff-Recommended Alternative
Baseline Conditions

SRA

7,300
0
7,300

7,300
0
7,300

0
0
0

0
4,344
4,344

2,728
0
2,728

0
0
0

0
0
0

4,200
0
4,200

0
0
0

0
2,750
2,750

0
0
0

4,900
0
4,900

0
1,200
1,200
25,695

0
1,200
1,200
32,155

3

Parking Lot C
Public
Employee
Subtotal
4
Parking Lot D and Jenny Lot
Public
Employee
Subtotal
Park One
Public
Employee
Subtotal
Manchester Square
Public
Employee
Subtotal
Avis Rental Car Lot
Public
Employee
Subtotal
Proposed Parking Structure at ITF
Public
Employee
Subtotal
5
Parking Lot F (Parking Structure at the SE corner of Avion Dr. & Century Blvd.)
Public
Employee
Subtotal
Total
1
2

3

4

5

Some of the public parking in the CTA is currently used by government employees.
Assumes that the MSC Passenger Processor building (not a SPAS-related project) would require the removal of parking
structures 2B and 5 (1,536 total spaces). Any parking spaces that may be included as a component of the Passenger
Processor project is not included in these parking totals.
An area of Parking Lot C comprising approximately 850 spaces is currently being used as a limousine and charter bus holding
lot. The 7,300 spaces represents the number of potential spaces if this commercial holding lot were relocated.
Parking Lot D opened to employee parking in November 2011 with 1,944 parking spaces. However, there was no parking in
this lot in 2010 (baseline year).
This parking structure is currently used primarily by airport tenants; however, LAWA does sell some monthly parking passes to
the public who likely work in nearby offices. For purposes of this summary, this structure is considered as employee parking.

Source:

2.2.2

LAWA, CDM Smith, Ricondo & Associates, AECOM, 2011.

Existing Facilities Affected by SPAS Improvements

Implementation of the LAWA Staff-Recommended Alternative would require the relocation and/or removal
of several existing facilities both within LAX property, and outside of LAX property. Table 2-2 below
provides an overview of the existing facilities that would be affected by the LAWA Staff-Recommended
Alternative, including the name, size, current use, and disposition of each facility. Additional discussion of
the facilities is provided in Section 2.3.1.10 of the SPAS Draft EIR. Figure 2-10 of the SPAS Draft EIR
delineates the existing and proposed locations of the affected facilities.
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Table 2-2
Summary of Existing Facilities Affected by the LAWA Staff-Recommended Alternative
Facility

Approximate Size

Navigational Aids

Current Use

Disposition of Facility/Use

Navigational aids

The navigational aids located at the ends of
the north airfield runways would be relocated.
FAA's existing Airport Surveillance Radar
(ASR) would be relocated north of
Westchester Parkway.

North Maintenance Road

Various lengths

Road

The eastern portion of the road would be
relocated independent of the LAX Master Plan
or SPAS. The LAWA Staff-Recommended
Alternative would require relocation of the
entire road to the north with operational
restrictions on the eastern end.

Argo Drainage Channel

9,857 feet long

Drainage channel

Independent of SPAS, the easternmost portion
of the channel is required to be structurally
covered to comply with requirements
governing RSAs. Under the LAWA StaffRecommended Alternative, the entire length of
the channel would be structurally covered (i.e.,
converted to a concrete box culvert).

Unused

The tunnel would be filled.

Guard post

Building and appurtenant structures would be
demolished. There are no plans to replace the
guard post in this area.

Lincoln Boulevard and
Adjoining Streets

Road

Lincoln Boulevard and adjoining streets would
be realigned. Approximately 540 linear feet of
Lincoln Boulevard would require the tunneling.

96th Street Bridge/Sky
Way

Bridge

The bridge and roadway would be
reconfigured, allowing the eastern extension of
Runway 6R/24L and Taxiway E, additional
CTA curbside, and the accommodation of
Terminal 0.

100 vehicles
(2.5 acres)

Vehicle parking/staging
area

Independent of the LAX Master Plan or SPAS,
the taxi holding lot must be relocated. Under
the LAWA Staff-Recommended Alternative,
the lot would move to the eastern portion of
the Park One facility.

Approx. 21,500 square
feet

Medical office building

The building would be demolished due to the
realignment of 96th Street Bridge/Sky Way.
This building could potentially be relocated
elsewhere in the vicinity.

Police station and related
facilities

Facilities would be removed and relocated.
The facilities could be relocated to the future
LAX Public Safety Building and Supporting
Facilities currently being planned by LAWA,
separate from SPAS.

North Airfield
(Abandoned) Tunnel
Segment
Airport Operations Area
(AOA) Access Guard Post
#3

Taxi Holding Lot

Urgent (Medical) Care
Facility

LAWA Police
Station/Facilities

720 feet long

155 square feet

33,300 square feet
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2. LAWA Staff-Recommended Alternative

Table 2-2
Summary of Existing Facilities Affected by the LAWA Staff-Recommended Alternative
Facility

Approximate Size

Park One Parking Facility
and Billboards

2,728 spaces and 8
billboards

Privately-operated airport
parking lot and outdoor
advertising

Parking lot use would be eliminated, along with
eight billboards. No relocation of the parking is
anticipated.

West Remote Aircraft
Gates/Parking Positions

18 gates to facilitate
scheduled passenger
service

Aircraft gates and parking
spaces

With the extension of Taxilane D, various west
remote gate structures and parking positions
would be removed. These gates and parking
positions would be replaced in the buildout
gating plan. (It should be noted that all West
Remote gates/parking positions are to be
removed from scheduled passenger service
under LAX Master Plan buildout.)

LAWA Construction and
Maintenance (C&M)
Division Facilities

135,000 square feet

C&M facilities

With the extension and/or relocation of
Taxilane D, the C&M recycling yard and
equipment yard (northern portion of the
facility), as well as separately located
structures used for storage, would be removed
and consolidated/reconfigured at the current
site or moved elsewhere on the AOA or to the
area referred to as Continental City.

FedEx Aircraft
Maintenance Facility

164,000 square feet

Maintenance facilities

The extension and/or relocation of Taxilane D
would require the removal of the FedEx
Maintenance employee parking area, an apron
and run-up area, and miscellaneous storage
areas within the northern portion of the facility.
The facilities on the leasehold would be
reconfigured and consolidated on the existing
site or relocated elsewhere on the AOA.

Fueling facility

With the extension of Taxilane D, the fueling
station would need to be reconfigured or
relocated within the AOA.

GSE and vehicle
maintenance facility

With the extension and/or relocation of
Taxilane D, the Southwest Airlines GSE facility
would be removed and relocated elsewhere
on, or adjacent to, the AOA.

Bus parking

With the extension of Taxilane D, 44 bus
parking spaces and an airfield bus operations
building would be removed. These uses would
be relocated within the AOA or the area
referred to as Continental City.

Rental car operation

This facility would be replaced with parking.
The primary rental car function would be
relocated to the CONRAC in Manchester
Square. Heavy maintenance and supporting
functions would require relocation elsewhere,
but could potentially occur on LAWA property
on 111th Street west of La Cienega Boulevard.

On-Airfield Fuel Truck
Filling Station

Southwest Airlines
Ground Support
Equipment(GSE) Facility

7,972 square feet

Airfield Bus Parking Area
and Operations Building

44 parking spaces,
3,876-square-footbuilding

Avis Rental Car Facility

24 acres

Los Angeles International Airport
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2. LAWA Staff-Recommended Alternative

Table 2-2
Summary of Existing Facilities Affected by the LAWA Staff-Recommended Alternative
Facility

Approximate Size

Burger King Restaurant

3,551 square feet

Restaurant

An existing Burger King restaurant located on
the northwest corner of Airport Boulevard and
96th Place would be eliminated. Relocation
would be a business decision. This business
could potentially relocate to elsewhere in the
vicinity.

Travelodge Hotel and
Denny's Restaurant

154 rooms
(Travelodge)
7,347 square feet
(Denny's)

Hotel and restaurant

An existing Travelodge hotel and Denny's
restaurant located in the southwestern portion
of Manchester Square would be eliminated.
Relocation would be a business decision.
These businesses could potentially relocate to
elsewhere in the vicinity.

Source:

2.2.3

Current Use

Disposition of Facility/Use

LAWA and CDM Smith, 2011.

Acquisition

The LAWA Staff-Recommended Alternative would require the acquisition of properties located east of the
airport. Table 2-4 of the SPAS Draft EIR lists the properties that may be affected and provides
information pertaining to each parcel. A composite map of all of the acquisition properties is provided in
Figure 2-11 of the SPAS Draft EIR. The parcels that would be acquired under the LAWA StaffRecommended Alternative are identified in Table 2-5 of the SPAS Draft EIR (under the heading "Alts. 1,
2, 8, and 9") and illustrated in Figure 2-12 of the SPAS Draft EIR. Following acquisition, the uses would
be demolished and replaced with SPAS-related improvements.1

1

The LAWA Staff-Recommended Alternative would require the same acquisition as Alternatives 1, 2, 8, and 9.
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3.

LAX SPECIFIC PLAN AMENDMENTS

Section 7.1 of the Preliminary LAX SPAS Report included a preliminary identification of the potential LAX
Specific Plan amendments associated with the SPAS alternatives. Provided below in Section 3.1 is a
reiteration of those potential amendments to the LAX Specific Plan, including minor updates and
clarifications identified during preparation of the SPAS Final EIR.
Section 3.2, below, provides amendments to the LAX Plan, a component of the City of Los Angeles
General Plan, that would be proposed to achieve consistency of the SPAS alternatives with the LAX
Specific Plan, as amended.

3.1

Proposed LAX Specific Plan Amendments

3.1.1

Revision of LAX Specific Plan Section 7.H.

Proposed Amendments
In conjunction with potential LAX Specific Plan amendments arising from the physical and operational
configurations of SPAS Alternatives 1 through 9, described in Section 3.1.2 below, the following
amendments, applicable to all SPAS alternatives, would revise existing LAX Specific Plan Section 7.H to
(a) delete Specific Plan Amendment Study requirements satisfied by this LAX Specific Plan Amendment
Study and (b) add a Passenger and Airline Market survey and study requirement when the annual
aviation activity analysis required in LAX Specific Plan Subsection 7.G(1) forecasts that passengers at
LAX for that year are anticipated to exceed 75 million.
LAX Specific Plan Section 7.H (as previously amended by Ordinance No. 179,148) currently requires
LAWA to initiate an LAX Specific Plan Amendment Study in three circumstances. It states:
"H. Specific Plan Amendment Study. LAWA shall initiate a complete LAX Specific Plan
Amendment Study comprehensively addressing security, traffic, aviation activity and
corresponding environmental analysis consistent with CEQA, in the following three
circumstances:
1. Prior to seeking an LAX Plan Compliance determination for any one of the following
projects:
(a) Development of the Ground Transportation Center, including baggage tunnel,
associated structures and equipment;
(b) APM 2 from GTC to CTA, including its stations and related facilities and equipment;
(c) Demolition of CTA Terminals 1, 2 and 3;
(d) North Runway re-configuration as contemplated in the Master Plan, including center
taxiways; and
(e) On-site road improvements associated only with (a) and (b) above.
2. If the annual traffic generation report required in Subsection G.1 above, and/or the annual
traffic generation report considered together with any project-specific traffic study, shows
that any Master Plan Projects will be generating net new airport peak hour Trips in
excess of 8,236 (unless the total Trips for that year are related to construction or phasing
impacts).
3. If the annual aviation activity analysis required in Subsection G.1 above forecasts that the
annual passengers for that year are anticipated to exceed 78.9 million."
LAWA's current Specific Plan Amendment Study satisfies Subsection 7.H(1). Subsection 7.H(1) and
related text would, therefore, be deleted. The remaining triggers to conduct a specific plan amendment
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3. LAX Specific Plan Amendments
study (currently contained in Subsections 7.H(2) and 7.H(3)) would be renumbered and the introductory
text correspondingly revised and folded into a newly formatted Subsection 7.H(1) titled "Specific Plan
Amendment Study." A new subsection -- 7.H(2) -- would be inserted requiring LAWA to initiate a
Domestic Passenger and Airline Market Survey and Study triggered upon LAX reaching 75 million annual
passengers (MAP).2
The revised Section 7.H would state:
"H. Additional Study Requirements.
1. Specific Plan Amendment Study. LAWA shall initiate a Specific Plan Amendment Study with
corresponding environmental analysis in compliance with CEQA, in the following two
circumstances:
(a) If the annual traffic generation report required in Section G.1 above, and/or the annual
traffic generation report considered together with any project-specific traffic study, shows
that any Master Plan Projects will be generating net new airport peak hour Trips in
excess of 8,236 (unless the total Trips for that year are related to construction or phasing
impacts).
(b) If the annual aviation activity analysis required in Section G.1 above forecasts that the
annual passengers for that year are anticipated to exceed 78.9 million.
2. LAX Domestic Passenger and Airline Market Survey/Study. LAWA shall initiate an LAX
Domestic Passenger Survey/Study and corresponding Airline Survey/Study, if the annual
aviation activity analysis required in Section G.1 above forecasts that the annual passengers
for that year are anticipated to exceed 75 million.
(a) LAX Domestic Passenger Survey and Study. LAWA shall conduct a survey and study of
LAX domestic passengers (those passengers not flying internationally or connecting to
international flights) designed to identify, at a minimum, (i) those LAX domestic
passengers with origination or destination locations closer to other commercial airports in
the region, (ii) why those domestic passengers chose to fly out of, or into, LAX rather
than another commercial airport closer to their location of origin or destination, and (iii)
what actions, consistent with federal, state and local laws, LAWA could take to
encourage those domestic passengers to use an airport closer to their location of origin
or destination for domestic flights.
(b) Airline Survey and Study. Upon completion of the LAX Domestic Passenger Survey and
Study described in 2(a) above, LAWA shall conduct a survey and study of Airlines then
serving the Southern California commercial air travel market designed to identify what
action(s), consistent with federal, state and local laws, LAWA could take to encourage
those airlines to provide increased Domestic service at other airports in the region,
particularly those owned or operated by LAWA."

3.1.2

Other LAX Specific Plan Amendments

Development of any of the potential SPAS alternatives would require various administrative amendments
to the LAX Specific Plan. These amendments would be necessary to ensure precise consistency from a
land use and zoning perspective. Following is a summary of the potential amendments organized by
sections within the LAX Specific Plan. The exact language of the amendments would be determined

2

This 75 million annual passenger trigger reflects the Passenger Gate Reduction trigger set forth in Stipulated Settlement
Section IV. C. It states, "LAWA need not reduce the number of passenger gates at LAX down to 153 by 2015 if either (1) the
total passenger operations at LAX are below 75 million annual passengers or (2) the LAX Master Plan Program is
substantially revised pursuant to the LAX Specific Plan Amendment Process such that the total number of gates is reduced to
153 or less." As discussed herein, all SPAS alternatives currently contemplate a total of no more than 153 gates.
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during the land use entitlement process for SPAS, and reviewed and approved by various decisionmaking bodies, including the Los Angeles City Council.

Section 1. Establishment of the LAX Specific Plan
No amendments are anticipated to be required to this section.

Section 2. Purposes
No amendments are anticipated to be required to this section.

Section 3. Relationship to the Los Angeles Municipal Code and Other Ordinances
This section would be revised, as necessary, to ensure that the Los Angeles Municipal Code references
are consistent with the current Municipal Code. Any outdated references would be corrected accordingly.
Also, any new Municipal Code requirements that have become effective since the LAX Specific Plan was
adopted in December of 2004, but which are not applicable to airport use or development, would be
included and acknowledged as such. These amendments would occur under all nine SPAS alternatives.

Section 4. Application of Specific Plan to Development in Specific Plan Area
No amendments are anticipated to be required to this section.

Section 5. Definitions
This section would be revised to remove definitions for those facilities and improvements that are no
longer planned as part of the various SPAS alternatives and add definitions for new facilities and
improvements proposed under the various SPAS alternatives. The nature and extent of improvements
associated with each alternative would determine the precise amendments that are required. The
definitions of the Ground Transportation Center (GTC) and Intermodal Transportation Center (ITC), as
well as all references to these facilities in other definitions, would be deleted under all SPAS alternatives
except Alternative 3. The Automated People Mover (APM) System would be redefined under all
alternatives except Alternative 3. The APM would be redefined under Alternative 9 to accurately describe
the route to and from the affected facilities. The APM would be redefined under Alternatives 1, 2, 4, 5, 6,
7, and 8 to include only that segment of the APM planned between the Central Terminal Area (CTA), the
Tom Bradley International Terminal, and West Satellite Concourse,3 as other segments would no longer
be implemented under these alternatives. The CTA would be redefined under all SPAS alternatives
except Alternative 3, as it would no longer be a true transition point to and from landside facilities as
envisioned under the approved LAX Master Plan. The Consolidated Rental Car Facility (CONRAC)
would also be redefined under all SPAS alternatives except Alternative 3, as it may no longer include
security screening. A new definition would be added for the Intermodal Transportation Facility (ITF)
under Alternatives 1, 2, 8, and 9. A definition for the dedicated busway may be added, if determined
necessary, under Alternatives 1, 2, and 8. Lastly, the West Satellite Concourse would be re-named the
Midfield Satellite Concourse.

Section 6. Safety of Airport Operations
No amendments are anticipated to be required to this section.

Section 7. LAX Plan Compliance Review
This section would be revised, as necessary, to ensure that the Los Angeles Municipal Code references
are consistent with the current Municipal Code. Subsections 7.F(2)(d), 7.F(4), and 7.F(5) would be
revised to incorporate references to any applicable mitigation measures identified in any subsequent
environmental review. Subsection 7.F(5) would be revised to delete the reference to Subsection 7.H(1),
as this section would be revised as noted above. Subsection 7.G(3) would be deleted, as this

3

The West Satellite Concourse was subsequently renamed the Midfield Satellite Concourse.

Los Angeles International Airport

3-3

LAX Specific Plan Amendment Study
Final Report
January 2013

3. LAX Specific Plan Amendments
requirement will have been completed as part of the LAX Specific Plan Amendment Study.
Subsection 7.H(1), which outlines the requirement for initiation of a Specific Plan Amendment Study prior
to seeking approval for any Yellow Light project, would be revised as discussed above. Section 7.I would
be deleted due to the fact that LAWA already has in place a Design and Construction Handbook, dated
May 2012, which establishes broad design and construction guidelines for all infrastructure, terminal
buildings, renovations, and other facilities. These amendments would occur under all nine SPAS
alternatives.
Subsection 7.F(3)(b) would also be revised to delete the references to the GTC and ITC under all SPAS
alternatives except Alternative 3.

Section 8. Land Use
No amendments are anticipated to be required to this section.

Section 9. Airport Airside Sub-Area
This section would be revised, as necessary, to incorporate any uses currently relevant to the airport or
anticipated under the SPAS alternatives, but which are not already included in the list of permitted uses.
These amendments would occur under all SPAS alternatives except for Alternative 3.

Section 10. Airport Landside Sub-Area
This section would be revised, as necessary, to incorporate any uses currently relevant to the airport or
anticipated under the SPAS alternatives, but which are not already included in the list of permitted uses.
These amendments would occur under all SPAS alternatives except for Alternative 3.

Section 11. LAX Northside Sub-Area
No amendments are anticipated to be required to this section.

Section 12. Transportation Regulations
Subsection 12.A(1) would be revised, as necessary, to ensure that the list of major and secondary
highways in the LAX Specific Plan area are consistent with the current street designations in the City of
Los Angeles General Plan. Any streets no longer designated as major or secondary highways would be
deleted from the list and any streets within the LAX Specific Plan area that have been designated as
major or secondary highways since the LAX Specific Plan was originally adopted would be added to the
list. These amendments would occur under all nine SPAS alternatives.
The first paragraph of Section 12.D would also be deleted under Alternatives 1, 2, 4, 5, 6, 7, and 8, as it
pertains to the interface between the APM and public roadways, and this condition no longer exists under
these alternatives. Alternatively, under Alternatives 1, 2, and 8, language regarding the APM may be
substituted with that appropriate to the dedicated busway in order to address the interface of the
dedicated busway with public roadways.

Section 13. Parking Regulations
Subsection 13.A(1) would be revised to state the maximum number of off-street parking spaces that
would be provided under the various SPAS alternatives. The exact number stated would depend on the
alternative, however, it is anticipated that this amendment would be required under all alternatives except
Alternative 3.
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Section 14. Sign Regulations
This section would be revised, as necessary, to ensure that the Los Angeles Municipal Code references
are consistent with the current Municipal Code.

Section 15. Severability
No amendments are anticipated to be required to this section.

Appendix A
No amendments are anticipated to be required to this appendix.

Map 1
This map would be revised to reflect the current boundary of the airport, as well as any changes to the
boundary that may occur as a result of a SPAS alternative, including any property proposed for
acquisition under that alternative. It is the intent that the LAX Specific Plan boundary include all property
owned by Los Angeles World Airports with the exception of the Los Angeles Airport/El Segundo Dunes
Specific Plan Area and the Belford Special Study Area. No amendment to this map would be required
under Alternative 3. Amendments to this map under Alternatives 1, 2, 8, and 9 would include, but are not
limited to, the removal of a portion of the property currently within the LAX Specific Plan area between
96th and 98th Streets and between Sepulveda Boulevard and east of Vicksburg Avenue; the southeast
corner of Sepulveda Boulevard and 98th Street; the northwest and southwest corners of Manchester
Square; between Century Boulevard and approximately 104th Street east of Aviation Boulevard; and
north of Imperial Highway between Aviation Boulevard and Hindry Avenue. Under Alternative 4, property
at the southeast corner of Sepulveda Boulevard and 98th Street; within Manchester Square; between
Century Boulevard and approximately 104th Street east of Aviation Boulevard; and north of Imperial
Highway between Aviation Boulevard and Hindry Avenue would be removed. This map would also be
amended under Alternatives 1, 5, and 6 to reflect the realignment of Lincoln Boulevard (including the
connector streets between Lincoln Boulevard and Westchester Parkway).

Map 2
This map would be revised to be consistent with the LAX Specific Plan boundary shown on Map 1, as
may be amended as described above. This map would also be amended under Alternatives 1, 5, and 6
to reflect the realignment of Lincoln Boulevard (including the connector streets between Lincoln
Boulevard and Westchester Parkway).

Map 3
No amendments are anticipated to be required to this map.

3.2

Proposed LAX Plan Amendments

Should the potential LAX Specific Plan amendments identified above in Section 3.1 be adopted by the
City of Los Angeles, various administrative amendments would also be required to the LAX Plan, the
City's General Plan element for LAX. These amendments would be necessary to ensure precise
consistency from a land use and policy perspective. Following is a summary of the potential amendments
organized by sections within the LAX Plan. The exact language of the amendments would be determined
during the land use entitlement process for SPAS, and reviewed and approved by various decisionmaking bodies, including the Los Angeles City Council. No amendments are anticipated to be required
under Alternative 3, as this alternative represents the improvements originally envisioned under the LAX
Master Plan and that Master Plan formed the basis of the existing LAX Plan.
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Section 1. Purpose of the Plan
Subsection 1.2 of the LAX Plan would be revised to reflect more current passenger and air cargo
statistics for LAX, as well as passenger demand projections for both LAX and the region. This subsection
may also be revised to acknowledge that the SPAS process was undertaken by the City to identify
potential alternative designs, technologies, and configurations for the Master Plan program, with the focus
continuing to be on the modernization and improvement of LAX in a manner that limits capacity,
enhances safety and security, minimizes environmental impacts on the surrounding communities, and
creates conditions that encourage airlines to go to other airports in the region, particularly those owned
and operated by LAWA. These amendments would occur under all SPAS alternatives except
Alternative 3.

Section 2. Goals and Objectives
The objectives under Goal 1 of the LAX Plan would be revised, as necessary, under Alternative 2 to
reflect that there would be limited upgrades to the facilities to accommodate current and next-generation
larger aircraft. These objectives would also be revised under Alternative 4 to reflect that there would not
be any upgrade to the facilities to accommodate current and next-generation larger aircraft, and to
acknowledge the lesser extent to which "superior facilities" and "world class service" could be provided
under this alternative. Goal 2 would be revised under Alternative 2 to account for the fact that this
alternative would result in higher, but not the "highest," standards of air traffic safety as compared to
current conditions. Goal 2 and the objectives thereunder would also be revised under Alternative 4 to
account for the fact that this alternative would not result in the "highest" standards of air traffic safety or
reduce the possibility of runway incursions. Under all SPAS alternatives except Alternative 3, Objective 3
of Goal 4 would be revised to delete references to the LAX Master Plan, thus broadening the intent of the
objective to encompass all applicable environmental analyses.

Section 3. Policies and Programs
Subsection 3.1.1 of the LAX Plan would be revised under Alternative 2 to reflect that the runways would
not be reconfigured to accommodate new larger aircraft; rather, runway extension and taxiway
modifications would serve this purpose. This subsection would also be revised, as necessary, to reflect
the extent to which taxiway reconfiguration, taxiway separation, and queue space would be provided
under this alternative. Under Alternative 4, this subsection would be revised to reflect that the runways
would not be reconfigured to accommodate new larger aircraft, nor would the taxiways be improved, other
than federally-mandated Runway Safety Area (RSA) improvements. Under all SPAS alternatives except
Alternative 3, Policy P8 would be revised to more appropriately encompass all FAA-designated runway
safety areas, not just runway protection zones.
Subsection 3.1.2 would be revised to reflect that the concept of restricted access for non-secure private,
public, and commercial vehicles into the CTA would be eliminated under all SPAS alternatives except
Alternative 3. The reference to the ITC would be deleted under all SPAS alternatives except
Alternative 3, as this facility would no longer be planned. A reference to the new ITF may be added, if
determined necessary, under Alternatives 1, 2, 8, and 9.
Subsection 3.2.1 would be revised under Alternative 4 to reflect that a balanced airfield is not achieved
under this alternative, nor is employee parking expanded and improved.
Subsection 3.2.2 would be revised under all SPAS alternatives except Alternative 3 to reflect that
restricted access to and from the CTA would not be implemented nor would secure linkages between
major Landside facilities and Airport Airside facilities be developed. References to the GTC and ITC
would be deleted under all SPAS alternatives except Alternative 3. References to the CONRAC would be
deleted under Alternatives 1 and 2, as this facility would no longer be planned under these alternatives.
References to, and general descriptions of, the proposed ITF and surface parking at Manchester Square
and/or the Avis facility (east of Parking Lot C) may be added, if determined necessary, under
Alternatives 1, 2, 8, and 9. The function of the APM would be redefined under Alternatives 1, 2, 4, 5, 6, 7,
and 8 to acknowledge only that segment planned between the CTA, the Tom Bradley International
Los Angeles International Airport
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Terminal, and the Midfield Satellite Concourse, as the other segments would no longer be implemented
under these alternatives. The APM description would be revised under Alternative 9 to accurately reflect
the route proposed under this alternative, as well as the facilities it is intended to serve. A description of
the dedicated busway may also be added, if determined necessary, under Alternatives 1, 2, and 8. In
addition, the reference to the Los Angeles County Metropolitan Transportation Authority (Metro) Green
Line Station would be expanded under Alternatives 1, 2, 5, 6, 7, 8, and 9 to include any other future Metro
rail facilities, thereby acknowledging that there is a planned Metro station at Century and Aviation
Boulevards, to which there would be an integrated connection to LAX. Under Alternative 4, this section
would be revised to reflect that there would not be an integrated connection between the Landside
facilities and the Metro Green Line Station.
Subsection 3.4 would be revised under all SPAS alternatives except Alternative 3 to reflect that the
development of secure linkages between major Airport Landside facilities and Airport Airside facilities
would no longer be implemented under these alternatives. This subsection would be revised under
Alternatives 1 and 2 to reflect that the consolidation of rental car facilities would no longer be planned
under these alternatives. The reference to the Metro Green Line Station would be expanded under
Alternatives 1, 2, 5, 6, 7, 8, and 9 to include any other future Metro facilities. This subsection would also
be revised under Alternative 4 to reflect that an integrated connection between the airport and Metro
Green Line station would no longer be developed and the provision of facilities for the regional bus
system would not be implemented.
Subsection 3.5 would be revised under all SPAS alternatives except Alternative 3 to reflect more current
job generation and economic output statistics for LAX.
Under Alternative 4, Subsection 3.6 would be revised to reflect that the runways would not be updated to
accommodate new larger aircraft and the next generation of quieter jets. Subsection 3.7 would also be
revised to reflect that the runways and taxiways would not be modified under Alternative 4 to the extent
necessary to lessen air emissions through reduced aircraft idle time.
In Subsection 3.9, references to the development of an LAX Conceptual Plan and/or Design Guidelines
would be deleted under all SPAS alternatives except Alternative 3 to reflect the fact that LAWA now has
in place a Design and Construction Handbook, dated May 2012, which establishes broad design and
construction guidelines for all infrastructure, terminal buildings, renovations, and other facilities.

Section 4. Implementation
This section of the LAX Plan would be revised to acknowledge that the LAX Specific Plan has been
adopted.

Section 5. LAX Specific Plan
This section of the LAX Plan would be updated to reference the prior amendment to the LAX Specific
Plan under Ordinance No. 179,148 and any amendment adopted following the SPAS.

Section 6. Los Angeles Airport/El Segundo Dunes Specific Plan
No amendments are anticipated to be required to this section of the LAX Plan.

Section 7. Coastal Transportation Corridor Specific Plan
No amendments are anticipated to be required to this section of the LAX Plan.

Figure 1. Plan Areas
This figure in the LAX Plan would be revised to reflect the current boundary of the airport, as well as any
modifications to the boundary associated with the smaller acquisition areas of all SPAS alternatives
except Alternative 3, as compared to the approved LAX Master Plan. In particular, under Alternatives 1,
2, 8, and 9, portions of property between 96th and 98th Streets and between Sepulveda Boulevard and
east of Vicksburg Avenue; the southeast corner of Sepulveda Boulevard and 98th Street; the northwest
Los Angeles International Airport
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3. LAX Specific Plan Amendments
and southwest corners of Manchester Square; between Century Boulevard and approximately 104th
Street east of Aviation Boulevard; and north of Imperial Highway between Aviation Boulevard and Hindry
Avenue would be removed from the plan area. Under Alternative 4, property at the southeast corner of
Sepulveda Boulevard and 98th Street; within Manchester Square; between Century Boulevard and
approximately 104th Street east of Aviation Boulevard; and north of Imperial Highway between Aviation
Boulevard and Hindry Avenue would be removed from the plan area. This figure would also be amended
under Alternatives 1, 2, 4, 5, 6, and 7 to reflect the relocation and/or extension of the runways. This figure
would be amended under Alternatives 1, 5, and 6 to reflect the realignment of Lincoln Boulevard
(including the connector streets between Lincoln Boulevard and Westchester Parkway).

Figure 2. Transportation Element - Regional Highways and Freeways
This figure in the LAX Plan would be revised to be consistent with the LAX Plan boundary shown in
Figure 1, as may be amended as described above. This figure would also be amended under
Alternatives 1, 2, 4, 5, 6, and 7 to reflect the relocation and/or extension of the runways. This figure
would be amended under Alternatives 1, 5, and 6 to reflect the realignment of Lincoln Boulevard
(including the connector streets between Lincoln Boulevard and Westchester Parkway).

Los Angeles International Airport
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4.
4.1

CORRECTIONS AND ADDITIONS TO THE
PRELIMINARY LAX SPAS REPORT
Introduction

The following revisions are hereby made to the text of the Preliminary LAX SPAS Report. Changes in
text are signified by strikeouts where text is removed and by italics where text is added, unless otherwise
noted.

4.2

Corrections and Additions to the Preliminary
LAX SPAS Report Text

Chapter 6, SPAS Alternative Projects
1. Table 6-4 on pages 6-23 through 6-32 of the Preliminary LAX SPAS Report has been revised.
Please see the following revised table.

Los Angeles International Airport
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4. Corrections and Additions to the Preliminary LAX SPAS Report

Table 6-4
LAX Master Plan Commitments, LAX Master Plan Mitigation Measures, and SPAS-Specific Mitigation Measures as Related to the SPAS Alternatives
Alt. 1
Aesthetics
LAX Master Plan Commitments
DA-1. Provide and Maintain Airport Buffer Areas
DA-2. Update and Integrate Design Plans and Guidelines
LU-2. Establishment of a Landscape Maintenance Program for Parcels Acquired Due to Airport Expansion
LU-4. Neighborhood Compatibility Program
LI-2. Use of Non-Glare Generating Building Materials
LI-3. Lighting Controls
LAX Master Plan Mitigation Measures
MM-DA-1. Construction Fencing
SPAS Mitigation Measures
MM-HA (SPAS)-1. Preservation of Historic Resources: Theme Building and Setting
MM-HA (SPAS)-2. Preservation of Historic Resources: Theme Building and Setting
Air Quality
LAX Master Plan Commitments
None
1
LAX Master Plan Mitigation Measures
MM-AQ-1. LAX Master Plan Mitigation Plan for Air Quality, Framework
MM-AQ-2. LAX Master Plan Mitigation Plan for Air Quality, Construction-Related Mitigation Measures
MM-AQ-3. LAX Master Plan Mitigation Plan for Air Quality, Transportation-Related Mitigation Measures
MM-AQ-4. LAX Master Plan Mitigation Plan for Air Quality, Operations-Related Mitigation Measures
1
Community Benefits Agreement, Section X.A., Electrification of Passenger Gates
1
Community Benefits Agreement, Section X.F., Construction Equipment
1
Community Benefits Agreement, Section X.K., PM2.5
Community Benefits Agreement, Section X.L., Rock-Crushing Operations and Construction Materials
1
Stockpiles
1
Community Benefits Agreement, Section X.M., Limits on Diesel Idling
1
Community Benefits Agreement, Section X.N., Provision of Alternative Fuel
SPAS Mitigation Measures
None
MM-AQ (SPAS)-1. Additional Measures to Supplement the LAX Master Plan for Air Quality - ConstructionRelated Mitigation Measures
MM-AQ (SPAS)-2. Additional Measures to Supplement the LAX Master Plan for Air Quality - TransportationRelated Mitigation Measures
MM-AQ (SPAS)-3. Additional Measures to Supplement the LAX Master Plan for Air Quality - OperationsRelated Mitigation Measures
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4. Corrections and Additions to the Preliminary LAX SPAS Report

Table 6-4
LAX Master Plan Commitments, LAX Master Plan Mitigation Measures, and SPAS-Specific Mitigation Measures as Related to the SPAS Alternatives
Alt. 1

Biological Resources
LAX Master Plan Commitments
None
LAX Master Plan Mitigation Measures
MM-BC-1. Conservation of State-Designated Sensitive Habitat Within and Adjacent to the El Segundo Blue
Butterfly Habitat Restoration Area
MM-BC-3. Conservation of Floral Resources: Mature Tree Replacement
MM-ET-3. El Segundo Blue Butterfly Conservation: Dust Control
MM-ET-4. El Segundo Blue Butterfly Conservation: Habitat Restoration
SPAS Mitigation Measures
MM-BIO (SPAS)-1. Replacement of State-Designated Sensitive Habitats
MM-BIO (SPAS)-2. Conservation of Floral Resources: South Coast Branching Phacelia
MM-BIO (SPAS)-3. Conservation of Floral Resources: Lewis' Evening Primrose
MM-BIO (SPAS)-4. Conservation of Floral Resources: California Spineflower
MM-BIO (SPAS)-5. Conservation of Floral Resources: Mesa Horkelia
MM-BIO (SPAS)-6. Conservation of Floral Resources: Orcutt's Pincushion
MM-BIO (SPAS)-7. Conservation of Floral Resources: Southern Tarplant
MM-BIO (SPAS)-8. Conservation of Faunal Resources: Sensitive Reptiles, Arthropods, and Gastropods
MM-BIO (SPAS)-9. Conservation of Faunal Resources: Loggerhead Shrike
MM-BIO (SPAS)-10. Conservation of Faunal Resources: Burrowing Owl
MM-BIO (SPAS)-11. Conservation of Floral Resources: Mature Tree Replacement - Nesting Raptors
MM-BIO (SPAS)-12. Conservation of Faunal Resources: Nesting Birds/Raptors
MM-BIO (SPAS)-13. Replacement of Jurisdictional Aquatic Features
MM-BIO (SPAS)-14. Replacement of Habitat Units
Coastal Resources
LAX Master Plan Commitments
None
LAX Master Plan Mitigation Measures
MM-BC-1. Conservation of State-Designated Sensitive Habitat Within and Adjacent to the El Segundo Blue
Butterfly Habitat Restoration Area
MM-ET-3. El Segundo Blue Butterfly Conservation: Dust Control
MM-ET-4. El Segundo Blue Butterfly Conservation: Habitat Restoration
SPAS Mitigation Measures
MM-BIO (SPAS)-1. Replacement of State-Designated Sensitive Habitats
MM-BIO (SPAS)-2. Conservation of Floral Resources: South Coast Branching Phacelia
MM-BIO (SPAS)-3. Conservation of Floral Resources: Lewis' Evening Primrose
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Table 6-4
LAX Master Plan Commitments, LAX Master Plan Mitigation Measures, and SPAS-Specific Mitigation Measures as Related to the SPAS Alternatives
Alt. 1
 X
 X
 X
 X
 X
 X

MM-BIO (SPAS)-4. Conservation of Floral Resources: California Spineflower
MM-BIO (SPAS)-5. Conservation of Floral Resources: Mesa Horkelia
MM-BIO (SPAS)-6. Conservation of Floral Resources: Orcutt's Pincushion
MM-BIO (SPAS)-8. Conservation of Faunal Resources: Sensitive Reptiles and Arthropods
MM-BIO (SPAS)-9. Conservation of Faunal Resources: Loggerhead Shrike
MM-BIO (SPAS)-10. Conservation of Faunal Resources: Burrowing Owl
Cultural Resources
LAX Master Plan Commitments
HR-1. Preservation of Historic Resources
LAX Master Plan Mitigation Measures
None
SPAS Mitigation Measures
MM-HA (SPAS)-1. Preservation of Historic Resources: Theme Building and Setting
MM-HA (SPAS)-2. Preservation of Historic Resources: Theme Building and Setting
MM-HA (SPAS)-3. Preservation of Historic Resources: Union Savings and Loan Building
MM-HA (SPAS)-4. Conformance with LAX Master Plan Archaeological Treatment Plan
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Greenhouse Gases
LAX Master Plan Commitments
None
LAX Master Plan Mitigation Measures
MM-AQ-1. LAX Master Plan Mitigation Plan for Air Quality, Framework
MM-AQ-2. LAX Master Plan Mitigation Plan for Air Quality, Construction-Related Mitigation Measures
MM-AQ-3. LAX Master Plan Mitigation Plan for Air Quality, Transportation-Related Mitigation Measures
MM-AQ-4. LAX Master Plan Mitigation Plan for Air Quality, Operations-Related Mitigation Measures
1
Community Benefits Agreement, Section X.A., Electrification of Passenger Gates
1
Community Benefits Agreement, Section X.N., Provision of Alternative Fuel
SPAS Mitigation Measures
None
MM-AQ (SPAS)-1. Additional Measures to Supplement the LAX Master Plan for Air Quality - ConstructionRelated Mitigation Measures
MM-AQ (SPAS)-2. Additional Measures to Supplement the LAX Master Plan for Air Quality - TransportationRelated Mitigation Measures
MM-AQ (SPAS)-3. Additional Measures to Supplement the LAX Master Plan for Air Quality - OperationsRelated Mitigation Measures
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Table 6-4
LAX Master Plan Commitments, LAX Master Plan Mitigation Measures, and SPAS-Specific Mitigation Measures as Related to the SPAS Alternatives

Human Health Risk Assessment
LAX Master Plan Commitments
None
LAX Master Plan Mitigation Measures
MM-AQ-1. LAX Master Plan Mitigation Plan for Air Quality, Framework
MM-AQ-2. LAX Master Plan Mitigation Plan for Air Quality, Construction-Related Mitigation Measures
MM-AQ-3. LAX Master Plan Mitigation Plan for Air Quality, Transportation-Related Mitigation Measures
MM-AQ-4. LAX Master Plan Mitigation Plan for Air Quality, Operations-Related Mitigation Measures
1
Community Benefits Agreement, Section X.A., Electrification of Passenger Gates
1
Community Benefits Agreement, Section X.F., Construction Equipment
1
Community Benefits Agreement, Section X.K., PM2.5
Community Benefits Agreement, Section X.L., Rock-Crushing Operations and Construction Materials
1
Stockpiles
1
Community Benefits Agreement, Section X.M., Limits on Diesel Idling
1
Community Benefits Agreement, Section X.N., Provision of Alternative Fuel
SPAS Mitigation Measures
None
MM-AQ (SPAS)-1. Additional Measures to Supplement the LAX Master Plan for Air Quality - ConstructionRelated Mitigation Measures
MM-AQ (SPAS)-2. Additional Measures to Supplement the LAX Master Plan for Air Quality - TransportationRelated Mitigation Measures
MM-AQ (SPAS)-3. Additional Measures to Supplement the LAX Master Plan for Air Quality - OperationsRelated Mitigation Measures
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Safety
LAX Master Plan Commitments
None
LAX Master Plan Mitigation Measures
None
SPAS Mitigation Measures
4
MM-SAF (SPAS)-1. Runway Protection Zone Reviews

X

Hazardous Materials
LAX Master Plan Commitments
HM-1. Ensure Continued Implementation of Existing Remediation Efforts
HM-2. Handling of Contaminated Materials Encountered During Construction
C-1. Establishment of a Ground Transportation/Construction Coordination Office
ST-9. Construction Deliveries

X
X
X
X
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Table 6-4
LAX Master Plan Commitments, LAX Master Plan Mitigation Measures, and SPAS-Specific Mitigation Measures as Related to the SPAS Alternatives
Alt. 1
X
X
X
X
X
X
X

ST-12. Designated Truck Delivery Hours
ST-14. Construction Employee Shift Hours
ST-17. Maintenance of Haul Routes
ST-18. Construction Traffic Management Plan
ST-19. Closure Restrictions of Existing Roadways
ST-21. Construction Employee Parking Locations
ST-22. Designated Truck Routes
LAX Master Plan Mitigation Measures
None
SPAS Mitigation Measures
None
Hydrology/Water Quality
LAX Master Plan Commitments
HWQ-1. Conceptual Drainage Plan
LAX Master Plan Mitigation Measures
None
SPAS Mitigation Measures
MM-HWQ (SPAS)-1. Conceptual Drainage Plan Revision and Update
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Land Use and Planning
LAX Master Plan Commitments
LU-2. Establishment of a Landscape Maintenance Program for Parcels Acquired Due to Airport Expansion
LU-4. Neighborhood Compatibility Program
LU-5. Comply with City of Los Angeles Transportation Element Bicycle Plan
RBR-1. Residential and Business Relocation Program
LAX Master Plan Mitigation Measures
MM-LU-1. Implement Revised Aircraft Noise Mitigation Program
MM-LU-3. Conduct Study of the Relationship Between Aircraft Noise Levels and the Ability of Children to Learn
MM-LU-4. Provide Additional Sound Insulation for Schools Shown by MM-LU-3 to be Significantly Impacted by
Aircraft Noise
MM-RBR-1. Phasing for Business Relocations
MM-RBR-2. Relocation Opportunities through Aircraft Noise Mitigation Program
SPAS Mitigation Measures
None
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Table 6-4
LAX Master Plan Commitments, LAX Master Plan Mitigation Measures, and SPAS-Specific Mitigation Measures as Related to the SPAS Alternatives

Aircraft Noise (in addition to noise-related measures listed above in Land Use)
LAX Master Plan Commitments
N-1. Maintenance of Applicable Elements of Existing Aircraft Noise Abatement Program
LAX Master Plan Mitigation Measures
MM-LU-1. Implement Revised Aircraft Noise Mitigation Program
MM-LU-3. Conduct Study of the Relationship Between Aircraft Noise Levels and the Ability of Children to Learn
MM-LU-4. Provide Additional Sound Insulation for Schools Shown by MM-LU-3 to be Significantly Impacted by
Aircraft Noise
MM-N-4. Update the Aircraft Noise Abatement Program Elements as Applicable to Adapt to the Future Airfield
Configuration
MM-N-5. Conduct Part 161 Study to Make Over-Ocean Procedures Mandatory
SPAS Mitigation Measures
None
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Road Traffic Noise
LAX Master Plan Commitments
None
LAX Master Plan Mitigation Measures
None
SPAS Mitigation Measures
None
Construction Traffic and Equipment Noise
LAX Master Plan Commitments
ST-16. Designated Haul Routes
ST-18. Construction Traffic Management Plan
ST-22. Designated Truck Routes
LAX Master Plan Mitigation Measures
MM-N-7. Construction Noise Control Plan
MM-N-8. Construction Staging
MM-N-9. Equipment Replacement
MM-N-10. Construction Scheduling
SPAS Mitigation Measures
None
Transit Noise
LAX Master Plan Commitments
None
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Table 6-4
LAX Master Plan Commitments, LAX Master Plan Mitigation Measures, and SPAS-Specific Mitigation Measures as Related to the SPAS Alternatives
Alt. 1
LAX Master Plan Mitigation Measures
MM-N-11. Automated People Mover (APM) Noise Assessment and Control Plan
SPAS Mitigation Measures
MM-N (SPAS)-1. Elevated/Dedicated Busway Noise Assessment and Control Plan

Alt. 3
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Alt. 6
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X

Fire Protection
LAX Master Plan Commitments
FP-1. LAFD Design Recommendations
PS-1. Fire and Police Facility Relocation Plan
PS-2. Fire and Police Facility Space and Siting Requirements
C-1. Establishment of a Ground Transportation/Construction Coordination Office
ST-9. Construction Deliveries
ST-12. Designated Truck Delivery Hours
ST-14. Construction Employee Shift Hours
ST-17. Maintenance of Haul Routes
ST-18. Construction Traffic Management Plan
ST-19. Closure Restrictions of Existing Roadways
ST-21. Construction Employee Parking Locations
ST-22. Designated Truck Routes
LAX Master Plan Mitigation Measures
None
SPAS Mitigation Measures
None
Law Enforcement
LAX Master Plan Commitments
LE-1. Routine Evaluation of Manpower and Equipment Needs
LE-2. Plan Review
PS-1. Fire and Police Facility Relocation Plan
PS-2. Fire and Police Facility Space and Siting Requirements
C-1. Establishment of a Ground Transportation/Construction Coordination Office
ST-9. Construction Deliveries
ST-12. Designated Truck Delivery Hours
ST-14. Construction Employee Shift Hours
ST-17. Maintenance of Haul Routes
ST-18. Construction Traffic Management Plan
ST-19. Closure Restrictions of Existing Roadways
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Table 6-4
LAX Master Plan Commitments, LAX Master Plan Mitigation Measures, and SPAS-Specific Mitigation Measures as Related to the SPAS Alternatives

ST-21. Construction Employee Parking Locations
ST-22. Designated Truck Routes
LAX Master Plan Mitigation Measures
None
SPAS Mitigation Measures
MM-LE (SPAS)-1. LAWAPD Replacement Facilities
On-Airport Transportation
LAX Master Plan Commitments
ST-2. Non-Peak CTA Deliveries
ST-8. Limited Short-Term Lane Closures
ST-9. Construction Deliveries
ST-18. Construction Traffic Management Plan
ST-19. Closure Restrictions of Existing Roadways
LAX Master Plan Mitigation Measures
MM-ST-1. Require CTA Construction Vehicles to Use Designated Lanes
MM-ST-2. Modify CTA Signage
MM-ST-3. Develop Designated Shuttle Stops for Labor Buses and ITC-CTA Buses
Bradley West Project Mitigation Measures
MM-ST (BWP)-2. Improve the Intersection of Center Way and World Way South
MM-ST (BWP)-3. Widen World Way Across from TBIT
SPAS Mitigation Measures
MM-ST(OA) (SPAS)-1. Relocate Existing Taxi Loading Zone at TBIT
MM-ST(OA) (SPAS)-2. Change Departures and Arrivals Level Commercial Vehicle Curbside Operations
Off-Airport Transportation
LAX Master Plan Commitments
ST-9. Construction Deliveries
ST-12. Designated Truck Delivery Hours
ST-14. Construction Employee Shift Hours
ST-17. Maintenance of Haul Routes
ST-18. Construction Traffic Management Plan
ST-19. Closure Restrictions of Existing Roadways
ST-20. Stockpile Locations
ST-21. Construction Employee Parking Locations
ST-22. Designated Truck Routes
ST-24. Fair Share Contribution to CMP Improvements
LAX Master Plan Mitigation Measures
MM-ST-14. Ground Transportation/Construction Coordination Office Outreach Program
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Table 6-4
LAX Master Plan Commitments, LAX Master Plan Mitigation Measures, and SPAS-Specific Mitigation Measures as Related to the SPAS Alternatives

SPAS Mitigation Measures
MM-ST (SPAS)-1. Transportation Demand Management Program
MM-ST (SPAS)-2. Modify the Intersection of Airport Boulevard and Arbor Vitae Street/Westchester Parkway
(Intersection 6)
MM-ST (SPAS)-3. Modify the Intersection of Airport Boulevard and Century Boulevard (Intersection 7)
MM-ST (SPAS)-4. Modify the Intersection of Arbor Vitae Street and Inglewood Avenue (Intersection 11)
MM-ST (SPAS)-5. La Brea Avenue and Arbor Vitae Street (Intersection 12)
MM-ST (SPAS)-6. Modify the Intersection of Aviation Boulevard and El Segundo Boulevard (Intersection 15)
MM-ST (SPAS)-7. Modify the Intersection of Aviation Boulevard and Imperial Highway (Intersection 16)
MM-ST (SPAS)-8. Modify the Intersection of Aviation Boulevard/Florence Avenue and Manchester Avenue
(Intersection 17)
MM-ST (SPAS)-9. Modify the Intersection of La Brea Avenue and Centinela Avenue (Intersection 25)
MM-ST (SPAS)-10. Modify the Intersection of La Cienega Boulevard and Centinela Avenue (Intersection 26)
MM-ST (SPAS)-11. Modify the Intersection of Sepulveda Boulevard and Centinela Avenue (Intersection 28)
MM-ST (SPAS)-12. La Brea Avenue/Hawthorne Boulevard and Century Boulevard (Intersection 34)
MM-ST (SPAS)-13. Inglewood Avenue and Century Boulevard (Intersection 35)
MM-ST (SPAS)-14. Prairie Avenue and Century Boulevard (Intersection 37)
MM-ST (SPAS)-15. Modify the Intersection of Sepulveda Boulevard and Century Boulevard (Intersection 38)
MM-ST (SPAS)-16. Modify the Intersection of La Cienega Boulevard and El Segundo Boulevard (Intersection
53)
MM-ST (SPAS)-17. Modify the Intersection of La Brea Avenue and Florence Avenue (Intersection 57)
MM-ST (SPAS)-18. Modify the Intersection of La Cienega Boulevard and Florence Avenue (Intersection 58)
MM-ST (SPAS)-19. Modify the Intersection of Sepulveda Boulevard and Grand Avenue (Intersection 60)
MM-ST (SPAS)-20. Modify the Intersection of Hawthorne Boulevard and Imperial Avenue (Intersection 62)
MM-ST (SPAS)-21. Modify the Intersection of Inglewood Avenue and Imperial Highway (Intersection 66)
MM-ST (SPAS)-22. Prairie Avenue and Imperial Highway (Intersection 70)
MM-ST (SPAS)-23. Modify the Intersection of Sepulveda Boulevard and Imperial Highway (Intersection 71)
MM-ST (SPAS)-24. Modify the Intersection of I-105 Ramps (east of Aviation Boulevard) and Imperial Highway
(Intersection 74)
MM-ST (SPAS)-25. Modify the Intersection of La Brea Avenue and Manchester Boulevard (Intersection 85)
MM-ST (SPAS)-26. Modify the Intersection of La Brea Avenue and Slauson Avenue (Intersection 87)
MM-ST (SPAS)-27. Modify the Intersection of La Cienega Boulevard and Manchester Boulevard (Intersection
90)
MM-ST (SPAS)-28. Modify the intersection of La Cienega Boulevard and Southbound I-405 Ramps (north of
Century Boulevard) (Intersection 96)
MM-ST (SPAS)-29. Modify the Intersection of Sepulveda Boulevard and La Tijera Boulevard (Intersection 101)
MM-ST (SPAS)-30. Modify the Intersection of Lincoln Boulevard and Manchester Boulevard (Intersection 105)
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Table 6-4
LAX Master Plan Commitments, LAX Master Plan Mitigation Measures, and SPAS-Specific Mitigation Measures as Related to the SPAS Alternatives

MM-ST (SPAS)-31. Modify the Intersection of Ash Avenue and Manchester Avenue (Intersection 115)
MM-ST (SPAS)-32. Vicksburg Avenue and 96th Street (Intersection 143)
MM-ST (SPAS)-33. Modify the Intersection of Sepulveda Eastway and Westchester Parkway (Intersection 146)
MM-ST (SPAS)-34. Modify the Intersection of Hindry Avenue and Manchester Boulevard (Intersection 159)
MM-ST (SPAS)-35. Modify the Intersection of Prairie Avenue and Manchester Boulevard (Intersection 169)
MM-ST (SPAS)-36. Modify the Intersection of Prairie Avenue and Lennox Boulevard (Intersection 197)
MM-ST (SPAS)-37. Modify the Intersection of Arbor Vitae Street and Aviation Boulevard (Intersection 10)
MM-ST (SPAS)-38. Modify the Intersection of La Tijera Boulevard and Centinela Avenue (Intersection 27)
MM-ST (SPAS)-39. Fair Share Contribution to a Traffic Signal at the Intersection of Overland Avenue and
Kelmore Street/Ranch Road (Intersection 153)
MM-ST (SPAS)-40. Fair Share Contribution to a Traffic Signal at the Intersection of Overland Avenue and
Sawtelle Boulevard (Intersection 154)
MM-ST (SPAS)-41. Fair Share Contribution to a Traffic Signal at the Intersection of Walgrove Avenue and
Washington Boulevard (Intersection 156)
MM-ST (SPAS)-42. Contribute to ITS Improvements at 11 Study Intersections Within the Jurisdiction of Los
Angeles County (Intersections 27, 36, 52, 63, 76, 86, 87, 93, 95, 119, and 173)
Energy
LAX Master Plan Commitments
E-1. Energy Conservation and Efficiency Program
LAX Master Plan Mitigation Measures
None
SPAS Mitigation Measures
None
Solid Waste
LAX Master Plan Commitments
SW-1. Implement an Enhanced Recycling Program
LAX Master Plan Mitigation Measures
5
MM SW-1. Provide Landfill Capacity
SPAS Mitigation Measures
None
Wastewater Generation
LAX Master Plan Commitments
W-2. Enhance Existing Water Conservation Program
LAX Master Plan Mitigation Measures
None
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Table 6-4
LAX Master Plan Commitments, LAX Master Plan Mitigation Measures, and SPAS-Specific Mitigation Measures as Related to the SPAS Alternatives
Alt. 1

Alt. 2

Alt. 3

Alt. 4

Alt. 5

Alt. 6

Alt. 7

Alt. 8

Alt. 9

X
X
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SPAS Mitigation Measures
None
Water Supply
LAX Master Plan Commitments
W-1. Maximize Use of Reclaimed Water
W-2. Enhance Existing Water Conservation Program
LAX Master Plan Mitigation Measures
None
SPAS Mitigation Measures
None
1

2

3

4
5

LAWA and the LAX Coalition for Economic, Environmental and Educational Justice (LAX Coalition) have developed and entered into an agreement, the Community Benefits Agreement
(CBA), to ensure that communities adversely affected by the LAX Master Plan Program also receive benefits as a result of implementation of the Program. The benefits and mitigations
included in the CBA were negotiated independently from, and are not a part of, the LAX Master Plan Mitigation Monitoring and Reporting Program. The CBA contains a number of air quality
mitigation measures, of which Sections X.A., X.F., X.K., X.L., X.M., and X.N. are applicable to SPAS.
Alternatives 5, 6, and 7 focus on airfield improvements, and would not have any impacts related to ground transportation; however, assuming the airfield improvements under those
alternatives would be paired with ground access improvements proposed under Alternative 1, 2, 8, or 9, there would be impacts to ground transportation that would subject to this mitigation
measure.
Alternatives 8 and 9 focus on ground access improvements, and would not have any impacts associated with aircraft gates; however, assuming the ground access improvements under
those alternatives would be paired with airfield improvements proposed under Alternative 1, 2, 5, 6, or 7, there would be impacts to gates that would be subject to this mitigation measure.
This measure would reduce the cumulatively considerable contribution to impacts to aviation safety from building/structural penetrations of FAR Part 77 imaginary surfaces.
This measure would address cumulatively significant impacts associated with solid waste generation and disposal.

Source:

CDM Smith, 2012.
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4.3

Corrections and Additions to Appendices to
the Preliminary LAX SPAS Report

Appendix E2-1, LAX Ground Transportation Study Report
1. The second sentence of the first paragraph in the right column on Page 64 of Appendix E2-1 of the
Preliminary LAX SPAS Report is hereby revised as follows:
The gated passenger schedule, representing the aircraft gating scenario illustrated in the
Figure A-7 and used as the future condition for this study, was created from the passenger
schedule for the is commensurate with a 78.9 MAP activity level. This schedule was developed
by LAWA and was also used by the Academic Panel for the North Airfield Safety Study,
developed with the assistance of the National Aeronautics and Space Administration (NASA) to
support various north airfield simulation efforts.
2. The second sentence on page 72 of Appendix E2-1 of the Preliminary LAX SPAS Report is hereby
revised as follows:
Future 78.9 MAP conditions (modeled using the NASA gated passenger schedule developed by
LAWA commensurate with a 78.9 MAP activity level without the midfield processor) showed that
at TBIT the LOS significantly worsens.
Appendix F-2, North Runway Alternatives Simulation Analysis
1. The following text on page 3 of Appendix F-2 of the Preliminary LAX SPAS Report is hereby revised
as follows:


Calibrate the simulation model to ensure that the model adequately approximates actual
operations at LAX. The LAX calibration compared simulated hourly operations and airfield
travel times with actual performance data for March 29, 2005, collected from the airlines
serving LAX. The simulation model was subsequently verified and revalidated in 2007 and
2009 based upon updated operational performance data.

2. Table 14 on page 91 of Appendix F-2 of the Preliminary LAX SPAS Report has been revised. Please
see the following revised table.
3. Table 16 on page 107 of Appendix F-2 of the Preliminary LAX SPAS Report has been revised.
Please see the following revised table.

Los Angeles International Airport
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Table 14
Peak Hour Throughput - 2025 SPAS Alternative 3
2,053 Daily Operations

Configuration
VFR with Visual Approaches - West Flow
VFR with ILS Approaches - West Flow
VFR with ILS Approaches - East Flow
IMC with Instrument Approaches - West Flow

Annual
Use
69.2%
24.6%
2.1%
4.1%

Peak Arrivals
Peak
Daily
Throughput
Total
Hour
1,022
72
1,022
72
1,022
68
1,022
62

Average All-Weather Throughput

100.0%

1,022

72

Throughput
Peak Departures
Peak
Daily
Throughput
Total
Hour
1,031
75
1,031
74
1,031
73
1,031
67

Peak Operations
Peak
Daily
Throughput
Total
Hour
2,053
134135
2,053
133136
2,053
137133
2,053
122125

1,031

2,053

75

133135

Notes:
ILS = Instrument Landing System
IMC = Instrument Meteorological Conditions
VFR = Visual Flight Rules
Source:

Ricondo & Associates, Inc., October 2011, based on SIMMOD simulation results (daily and hourly throughput operations).

Table 16
Peak Hour Throughput - 2025 SPAS Alternative 4
2,053 Daily Operations

Configuration
VFR Visual West Flow
VFR ILS West Flow
VFR ILS East Flow
IFR West Flow

Annual
Use
69.2%
24.6%
2.1%
4.1%

Peak Arrivals
Peak
Daily
Throughput
Total
Hour
1,022
72
1,022
72
1,022
69
1,022
61

Average All-Weather Throughput

100.0%

1,022

72

Throughput
Peak Departures
Peak
Daily Throughput
Total
Hour
1,031
74
1,031
73
1,031
78
1,031
66
1,031

73

Peak Operations
Peak
Daily
Throughput
Total
Hour
2,2852,053
148134
2,2852,053
144133
2,2852,053
134137
2,2852,053
123122
2,053

133

Notes:
ILS = Instrument Landing System
IMC = Instrument Meteorological Conditions
VFR = Visual Flight Rules
Source:

Ricondo & Associates, Inc., October 2011, based on SIMMOD simulation results (daily and hourly throughput operations).
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1.

INTRODUCTION

This Specific Plan Amendment Study (SPAS) Report identifies potential amendments to the LAX Specific
Plan that plan for the modernization and improvement of Los Angeles International Airport (LAX) in a
manner that is designed for a practical capacity of 78.9 million annual passengers while enhancing safety
and security, minimizing environmental impacts on the surrounding communities, and creating conditions
that encourage airlines to go to other airports in the region, particularly those owned and operated by Los
Angeles World Airports (LAWA). This chapter discusses the purpose of this SPAS Report; a brief
overview of the LAX Master Plan, LAX Plan, LAX Specific Plan, LAX Master Plan Stipulated Settlement,
and the SPAS Process; a description of the relationship of this SPAS Report to the California
Environmental Quality Act (CEQA) environmental evaluation process; and an overview of the chapters
contained within this SPAS Report.

1.1

Purpose of Specific Plan Amendment Study Report

The purpose of this SPAS Report is to identify potential LAX Specific Plan amendments consistent with
the requirements of the LAX Specific Plan and the LAX Master Plan Stipulated Settlement. This SPAS
Report also documents the planning process used to identify potential LAX Specific Plan amendments
and potential alternative designs, technologies, and configurations for the LAX Master Plan Program in
accordance with the SPAS Process defined in Section 7.H of the LAX Specific Plan and Section V of the
LAX Master Plan Stipulated Settlement. The amendments and alternatives identified in this SPAS Report
have been evaluated in the Draft Environmental Impact Report (EIR) prepared for the LAX SPAS. The
Draft EIR and the SPAS Report together make up the Specific Plan Amendment Study.

1.2

Overview/History of LAX Master Plan

LAX Master Plan
In December 2004, the Los Angeles City Council certified the Final EIR and approved the LAX Master
Plan and related entitlements for the future development of LAX, which was followed by the Federal
Aviation Administration's Record of Decision (ROD) and approval of the Final EIS in May 2005. The LAX
Master Plan provides the first major new facilities for, and improvements to, the airport since 1984, and
plans to accommodate projected growth in passengers and cargo at LAX through the year 2015. The
LAX Master Plan serves as a broad policy statement regarding the conceptual strategic planning
framework for future improvements at LAX and working guidelines. The approved LAX Master Plan
includes airfield modifications, new terminals, and new ground access facilities to accommodate
passenger and employee traffic, parking, and circulation.
The LAX Master Plan is a study of LAX that is required for eligibility to apply for federal assistance from
the Federal Aviation Administration (FAA). (See 14 C.F.R. Sections 151.27 and 152.113.) Its preparation
is guided by FAA Advisory Circular (AC) 150/5070-6B.

LAX Plan
The LAX Plan is the City of Los Angeles’ general plan component for LAX. The LAX Plan sets out goals,
policies, objectives, and programs for the long-term development and use of the airport consistent with
the vision established by the LAX Master Plan. The LAX Plan requires that future projects must
incorporate mitigation measures and LAX Master Plan commitments1 from the LAX Master Plan
Mitigation Monitoring and Reporting Program (MMRP) into project design and operation. The stated
purpose of the LAX Plan is "to promote an arrangement of airport uses that encourages and contributes

1

LAX Master Plan commitments are activities, policies, and practices included in the LAX Master Plan which are to be
implemented with the approved LAX Master Plan. They are in addition to the mitigation measures identified in the LAX
Master Plan EIR and are intended to reduce or avoid environmental impacts. (See LAX Master Plan Final EIR/EIS, Preface,
p. 13.) The LAX Master Plan commitments are set forth in the MMRP for the LAX Master Plan.

Los Angeles International Airport

1-1

LAX Specific Plan Amendment Study
Preliminary Report
July 2012

1. Introduction
to the modernization of the airport in an orderly and flexible manner within the context of the City and the
region." It is also "intended to allow the airport to respond to emerging new technologies, economic
trends and functional needs."

LAX Specific Plan
The Los Angeles City Council approved the LAX Specific Plan in December 2004 (Ordinance No.
176,345, as amended by Ordinance No. 179,148). The LAX Specific Plan establishes zoning and land
use regulations and procedures for the processing of future specific projects and activities anticipated in
the LAX Master Plan Program to ensure consistency with the LAX Plan – the City of Los Angeles’ general
plan component for LAX – and to ensure the adequacy of environmental review and documentation of
those individual projects. Appendices A and B of this report include the LAX Specific Plan and LAX Plan,
respectively.
Section 7.H of the LAX Specific Plan requires LAWA to complete an LAX Specific Plan Amendment Study
comprehensively addressing security, traffic, aviation activity, and corresponding environmental analysis
consistent with CEQA, in the following three circumstances:
1. Prior to seeking an LAX Plan Compliance determination for any of the following projects (commonly
referred to as the "Yellow Light" Projects):2
a. Development of the Ground Transportation Center (GTC), including baggage tunnel, associated
structures, and equipment;
b. Construction of the Automated People Mover (APM) 2 from the GTC to the Central Terminal Area
(CTA), including its stations and related facilities and equipment;
c.

Demolition of CTA Terminals 1, 2, and 3;

d. North Runway re-configuration as contemplated in the LAX Master Plan, including center
taxiways; and
e. On-site road improvements associated only with (a) and (b) above.
2. If the annual traffic generation report required in Subsection G1 of the Specific Plan and/or the annual
traffic generation report considered together with any project-specific traffic study, shows that any
LAX Master Plan projects will be generating net new airport peak hour trips in excess of 8,236 (unless
the total trips for that year are related to construction or phasing impacts).
3. If the annual aviation activity analysis required in Subsection G1 of the Specific Plan forecasts that
the annual passengers for that year are anticipated to exceed 78.9 million.
As acknowledged in the Stipulated Settlement, discussed in more detail below, LAWA determines the
appropriate methodology to conduct the LAX SPAS.

LAX Master Plan Stipulated Settlement
In January 2005, the City of El Segundo, the City of Inglewood, the City of Culver City, the County of Los
Angeles, and the Alliance for a Regional Solution to Airport Congestion (Petitioners) filed petitions
challenging the approval of the LAX Master Plan Program. In February 2006, the City of Los Angeles and
Petitioners agreed to, and the court approved, a settlement of the subject lawsuits, referred to as the LAX
Master Plan Stipulated Settlement (Stipulated Settlement). Appendix C of this report includes the LAX
Master Plan Final Stipulated Settlement.
Section V of the Stipulated Settlement requires LAWA to undertake a Specific Plan Amendment Study
(SPAS) to fulfill the intent of Section 7.H of the LAX Specific Plan. The following section further describes
the SPAS Process.
2

The LAX Specific Plan was amended in August 2007 (Ordinance No. 179,148) to remove the West Satellite Concourse and
associated APM segments as a Yellow Light Project.
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SPAS Process
Section V of the Stipulated Settlement delineates the SPAS Process. As defined by the Stipulated
Settlement (Section V.C), the SPAS will, consistent with previous local and federal approvals, identify
Specific Plan amendments that plan for the modernization and improvement of LAX in a manner that is
designed for a practical capacity of 78.9 million annual passengers while enhancing safety and security,
minimizing environmental impacts on the surrounding communities, and creating conditions that
encourage airlines to go to other airports in the region, particularly those owned and operated by LAWA.
As part of the Stipulated Settlement (Section V.D), LAWA is to focus the SPAS on the following:
1. Potential alternative designs, technologies, and configurations for the LAX Master Plan Program that
would provide solutions to the problems that the Yellow Light Projects were designed to address
consistent with a practical capacity of LAX at 78.9 million annual passengers (the "Alternative
Projects").
2. Security, traffic, and aviation activity of such alternative designs, technologies, and configurations for
the Alternative Projects.
3. Potential environmental impacts that could result from replacement of the Yellow Light Projects with
Alternative Projects, and potential mitigation measures that could provide a comparable level of
mitigation to that described for the Yellow Light Projects in the LAX Master Plan Program EIR.
Section V also requires LAWA to conduct an environmental review of potential traffic impacts for the
Alternative Projects in consultation with all affected jurisdictions and the City of Los Angeles Department
of Transportation, and establish an LAX SPAS Advisory Committee that includes representatives from the
City of Los Angeles, County of Los Angeles, City of El Segundo, City of Inglewood, City of Culver City,
and ARSAC.

1.3

Overview of LAX Specific Plan Amendment Study

As noted above, the SPAS Process involves the identification and evaluation of potential alternative
designs, technologies, and configurations for the LAX Master Plan Program that would provide solutions
to the problems that the Yellow Light Projects were designed to address. The Yellow Light Projects
address airfield improvements, terminal improvements, and ground access improvements at LAX, as
described in more detail in Chapter 3, Problems the Yellow Light Projects Were Designed to Address and
SPAS Planning Goals. This SPAS Report identifies and evaluates alternative projects for these three
categories of airport improvements. Specifically, this SPAS Report identifies nine alternatives for the
Yellow Light Projects that are evaluated in the SPAS EIR and describes how they were developed.
These nine alternatives are defined in detail in Chapter 6, SPAS Alternative Projects. Alternatives 1
through 4 are "fully-integrated" alternatives that include specific improvements in all three categories:
airfield improvements, terminal improvements, and ground access improvements. Alternatives 5 through
7 focus primarily on variations to the airfield improvements, which, in turn, affect the terminal
improvements. Alternatives 8 and 9 focus on variations to the ground access improvements. The SPAS
Report also identifies potential amendments to the LAX Specific Plan that would be needed to implement
any of the alternatives.
This SPAS Report evaluates each alternative and potential LAX Specific Plan amendments. The SPAS
EIR analyzes the potential environmental impacts of the nine alternatives and proposes mitigation
measures to address significant environmental impacts in compliance with CEQA. The impacts
associated with each alternative, and proposed mitigation measures, are summarized in Chapter 6, SPAS
Alternative Projects, and described in detail in the SPAS EIR. This SPAS Report also includes an
analysis of the financial aspects of each alternative as well as an evaluation of security for the
alternatives, prepared pursuant to Section V.I of the Stipulated Settlement, and which fulfills the
requirements of Section 7.G(3) of the LAX Specific Plan.
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In compliance with Section V.J of the Stipulated Settlement, LAWA formed an LAX SPAS Advisory
Committee consisting of representatives of the former Petitioners (County of Los Angeles, City of El
Segundo, City of Inglewood, City of Culver City, and ARSAC). Representatives from federal and state
elected officials, Los Angeles City Council and mayor’s offices, and LAWA staff also attended. Ongoing
meetings of the Advisory Committee have been held since its inception in March 2006. In addition, six
sets of community meetings were held in 2006 as part of the community-based planning process. This
process included a broad outreach to affected stakeholders to ensure their involvement in the planning for
potential alternative projects. Chapter 4, SPAS Community/Advisory Committee Input, describes the
public involvement process implemented for SPAS.

1.4

Relationship to CEQA Process

Section 7.H of the LAX Specific Plan requires LAWA to complete an environmental analysis, consistent
with CEQA, for the LAX SPAS. Section V.E of the Stipulated Settlement requires that the LAX SPAS be
prepared pursuant to CEQA. For purposes of CEQA, the proposed project is the LAX SPAS. As
indicated above, the SPAS EIR evaluated nine alternatives. In addition, the EIR addresses amendments
to the LAX Specific Plan. The SPAS Draft EIR will be circulated for agency and public review and
comment and, in accordance with CEQA, LAWA will prepare written responses to the comments received
and will complete the Final EIR.
The SPAS project objectives, are set forth below and explained in detail in Chapter 2:
1. Provide North Airfield Improvements that Support the Safe and Efficient Movement of Aircraft
at LAX
2. Improve the Ground Access System at LAX to Better Accommodate Airport-Related Traffic,
Especially as Related to the Central Terminal Area
3. Maintain LAX's Position as the Premier International Gateway in Supporting and Advancing
the Economic Growth and Vitality of the Los Angeles Region
4. Plan Improvements That Do Not Result in More Than 153 Passenger Gates at 78.9 MAP
5. Enhance Safety and Security at LAX
6. Minimize Environmental Impacts on Surrounding Communities
7. Produce an Improvement Program that is Efficient, Sustainable, Feasible, and Fiscally
Responsible
As indicated above, the SPAS Draft EIR addresses, in detail, the potential environmental impacts
associated with nine SPAS alternatives. Alternatives 1 through 4 are presented in the EIR as "fullyintegrated" alternatives that include specific improvements in all three categories: airfield improvements,
terminal improvements, and ground access improvements. Alternatives 5 through 7 focus on variations
to the airfield improvements, which, in turn, affect the terminal improvements. Alternatives 8 and 9 focus
on variations to the ground access improvements.
Although the primary focus of Alternatives 5 through 9 is on specific categories of improvements, there is
a certain amount of compatibility or "interchangeability" between the SPAS alternatives. Specifically, the
airfield and terminal improvements in Alternatives 5 through 7 are equally compatible with the ground
access improvements in Alternatives 1, 2, 8, and 9. Likewise, the ground access improvements in
Alternatives 8 and 9 are equally compatible with the airfield and terminal improvements in Alternatives 1,
2, 5, 6, and 7. In other words, the proposed ground transportation system incorporated into Alternatives 1
and 2 could function in the same manner with Alternatives 5, 6, or 7. That would also be the case for the
ground transportation systems under Alternatives 8 and 9, which could be developed under
Alternatives 5, 6, or 7, and could also replace the ground transportation system currently proposed for
Alternatives 1 and 2. On the other hand, Alternatives 3 and 4 are unique "fully-integrated" alternatives
and are not considered to have elements that are "interchangeable" with the other SPAS alternatives.
While Alternatives 5, 6, and 7 focus on options for airfield/terminal improvements and Alternatives 8 and 9
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focus on options for ground access improvements, these five alternatives (Alternatives 5 through 9) would
only address all of the problems that the Yellow Light Projects were designed to address in conjunction
with another alternative (Alternatives 1 through 4), or portion thereof. The following summarizes the key
characteristics of each of the nine alternatives addressed in the Draft EIR.
Alternative 1 is a fully-integrated alternative, consisting of airfield, terminal, and ground access
components. The distinguishing airfield improvement feature of this alternative is the movement
of Runway 6L/24R 260 feet north, along with the addition of a centerfield taxiway, the extension
of Runway 6R/24L, improvements to Taxilane D and Taxiway E, and relocation of the service
road. Terminal Improvements include addition of new Terminal 0, loss or modifications to
concourse areas and/or gates at Terminals 1, 2, and 3, and the modification and potential
northward extension of concourse area and gates at TBIT and the future MSC. Ground access
improvements include modification of Sky Way; development of an Intermodal Transportation
Facility (ITF) at 98th Street west of Airport Boulevard; development of an elevated/dedicated
busway along 98th Street, with a bridge over Sepulveda Boulevard and stops at Manchester
Square (future surface parking), the future Metro LAX/Crenshaw Light Rail Transit Station at/near
Century and Aviation boulevards, the ITF, and the CTA; and the relocation of Lincoln Boulevard,
a portion of which would be below grade and/or tunneled. This alternative is illustrated in
Figure 1-1.
Alternative 2 is a fully-integrated alternative, consisting of airfield, terminal, and ground access
components. This alternative is distinguished by the fact that it does not propose a northerly
relocation of Runway 6L/24R or a southerly relocation of Runway 6R/24L. This alternative does
not include a centerfield taxiway, but does include the modification and addition of high-speed
runway exits (taxiways) to enhance the safe and efficient movement of arriving aircraft. Many of
the improvements associated with Alternative 2 are the same as those associated with
Alternative 1, including Runway 6R/24L, Taxiway E and Taxilane D, service road relocation,
terminal and gate modifications, and ground access components. Improvements associated with
Runway 6L/24R under this alternative, including connecting taxiways, are different than
Alternative 1. Because there would be no northerly relocation of Runway 6L/24R under
Alternative 2, it does not require the modifications to the Argo Drainage Channel (other than
those required under existing conditions to meet federal RSA requirements) and Lincoln
Boulevard described above for Alternative 1. This alternative is illustrated in Figure 1-2.
Alternative 3 is the CEQA "No Project" Alternative and represents what would reasonably be
expected to occur in the foreseeable future if the LAX Master Plan (i.e., "Alternative D") and all of
the LAX Master Plan improvements, including the Yellow Light Projects, were implemented as
originally envisioned. Analysis of Alternative 3 will allow decision-makers and the public to
compare the impacts of implementing alternatives to the LAX Master Plan with the impacts that
would occur under the LAX Master Plan. Alternative 3 is a fully-integrated alternative, consisting
of airfield, terminal, and ground access components. The distinguishing airfield improvement
related to this alternative is the movement of Runway 6R/24L 340 feet south, along with the
addition of a new centerfield taxiway, extension of Runway 6L/24R, and relocation and
improvements to Taxiway E, Taxilane D, and service roads. Related terminal improvements
include demolition of the concourses/gates at Terminals 1, 2, and 3 and replacement with a new
linear concourse, elimination of the northernmost gates at TBIT, and replacement of the existing
CTA parking structures with new passenger processing terminals. Key ground access
improvements include closure of the CTA to private vehicles; development of a GTC at
Manchester Square, an ITC at the area referred to as Continental City with a pedestrian bridge to
the existing Metro Green Line Station, and a CONRAC at Parking Lot C; development of two
APM systems to link the ITC, CONRAC, and CTA and link the GTC and CTA; construction of new
on-airport roads east of and parallel to Aviation Boulevard; reconfiguration and expansion of
Parking Lot E located west of La Cienega Boulevard; and construction of a West Employee
Parking facility. There would be no modifications to the Argo Drainage Channel (other than those
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required under existing conditions to meet federal RSA requirements) or Lincoln Boulevard under
this alternative. This alternative is illustrated in Figure 1-3.
Alternative 4 represents what would reasonably be expected to occur if all ongoing and
reasonably foreseeable non-Yellow Light improvements identified in the LAX Master Plan (i.e.,
"Alternative D") were implemented, and none of the Yellow Light Projects or any of the identified
alternatives to the LAX Master Plan Program were constructed or implemented. Analysis of
Alternative 4 will allow decision-makers and the public to evaluate the impacts of simply
eliminating the Yellow Light Projects from the LAX Master Plan Program. Alternative 4 is a fullyintegrated alternative, consisting of airfield, terminal, and ground access components. Ongoing
and reasonably-foreseeable non-Yellow Light projects that would be developed include the
Bradley West Project, an extension to Runway 6R/24L for RSA improvements, the MSC and
related new passenger processor and connector within the CTA, and various terminal
improvements. In addition, a CONRAC at Parking Lot C would be constructed and a new parking
structure would be developed at the ITC site to accommodate the public parking displaced by the
CONRAC. A portion of the Argo Drainage Channel would be covered to comply with existing
RSA requirements by converting a portion of the existing open unlined channel to an enclosed
concrete box culvert. There would be no modifications to Lincoln Boulevard under this
alternative. This alternative is illustrated in Figure 1-4.
Alternative 5 provides, as noted above, a focus on airfield improvements and associated
terminal improvements, as may be compared to such improvements proposed under Alternatives
1 through 4. This alternative is compatible with the ground access improvements associated with
Alternatives 1 and 2, as well as the ground access improvements associated with Alternatives 8
and 9, described below. The distinguishing feature of this alternative is the movement of Runway
6L/24R 350 feet north. Similar to Alternative 1, a new centerfield taxiway would be constructed,
Runway 6R/24L would be extended, Taxilane D and Taxiway E would be modified/improved, and
the service road would be relocated. Under this alternative, the taxilane/taxiway improvements
would meet FAA design requirements to fully accommodate ADG VI aircraft. (Under Alternatives
1, 2, and 6, the taxiway configuration would either not meet or only partially meet ADG VI design
standards, which would impose certain limitations and special requirements during the operation
of those aircraft.) The increased runway-taxiway separation requirements under this alternative
would cause the aircraft taxiway operations area to extend farther south than under Alternatives
1, 2, and 6, which, in turn, would result in comparatively less concourse and/or gate area for the
potential TBIT extension and MSC extension. Under this alternative, a greater portion of Lincoln
Boulevard would be below grade and/or tunneled than under Alternative 1. This alternative is
illustrated in Figure 1-5.
Alternative 6, similar to Alternative 5, also focuses on airfield improvements and associated
terminal improvements, as may be compared to such improvements proposed under Alternatives
1 through 4. This alternative is compatible with the ground access improvements associated with
Alternatives 1 and 2, as well as the improvements associated with Alternatives 8 and 9. The
distinguishing feature of this alternative is the movement of Runway 6L/24R 100 feet north.
Similar to Alternative 1, a new centerfield taxiway would be constructed. All other physical
aspects of the airfield and terminal improvements associated with this alternative would be
essentially the same as those of Alternative 1, described above, with a lesser portion of the Argo
Drainage Channel requiring covering (i.e., conversion to a concrete box culvert) and a lesser
portion of Lincoln Boulevard requiring tunneling. This alternative is illustrated in Figure 1-6.
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Alternative 7, similar to Alternatives 5 and 6, also focuses on airfield improvements and
associated terminal improvements, as may be compared to such improvements proposed under
Alternatives 1 through 4. This alternative is compatible with the ground access improvements
associated with Alternatives 1 and 2, as well as the improvements associated with Alternatives 8
and 9. The distinguishing feature of this alternative is the movement of Runway 6R/24L 100 feet
south. Similar to Alternative 1, a new centerfield taxiway would be constructed, Runway 6R/24L
would be extended, Taxiway E and Taxilane D would be modified/improved, and the service road
would be relocated. The southward movement of the runway and associated southerly relocation
of Taxiway E and Taxilane D would cause the aircraft taxiway operations area to extend farther
south than under Alternatives 1, 2, 5, and 6, which, in turn, would result in comparatively less
concourse and/or gate area for Terminal 3, potential TBIT extension, and potential MSC
extension. There would be no modifications to the Argo Drainage Channel (other than those
required under existing conditions to meet federal RSA requirements) or Lincoln Boulevard under
this alternative. The RPZ currently associated with Runway 6L/24R would continue to overlay
existing residential uses. This alternative is illustrated in Figure 1-7.
Alternative 8 focuses on ground access improvements that could be integrated in place of the
improvements proposed under Alternatives 1 through 4. This alternative is compatible with the
airfield and terminal improvements associated with Alternatives 1, 2, 5, 6, and 7. The
distinguishing feature of this alternative is the development of a CONRAC in addition to parking at
Manchester Square, and the development of parking at the Avis facility (east of Parking Lot C).
All other ground access aspects of this alternative are comparable to those of Alternatives 1 and
2, with the exception of the realignment of Lincoln Boulevard, which is only associated with the
airfield improvement alternatives. This alternative is illustrated in Figure 1-8.
Alternative 9, similar to Alternative 8, focuses on ground access improvements that could be
integrated in place of the improvements proposed under Alternatives 1 through 4. This
alternative is compatible with the airfield and terminal improvements associated with Alternatives
1, 2, 5, 6, and 7. The distinguishing features of this alternative are the development of an APM
system, instead of a busway, along 98th Street, and development of a CONRAC in addition to
parking at Manchester Square. The APM would be located within an elevated/dedicated corridor
on the same alignment as the busway under the other alternatives. Within the CTA, the APM
would be located on a new elevated guideway. All other ground access aspects of this
alternative are comparable to those of Alternatives 1 and 2, with the exception of the realignment
of Lincoln Boulevard, which is only associated with the airfield improvement alternatives. This
alternative is illustrated in Figure 1-9.

1.5

Overview of Specific Plan Amendment Study
Report Chapters

The following provides a summary of the contents of each chapter of this SPAS Report.

Chapter 1 - Introduction
This chapter provides a discussion of the purpose of this SPAS Report; a brief overview of the LAX
Master Plan, LAX Specific Plan, LAX Master Plan Stipulated Settlement, and the SPAS Process; and a
description of the relationship of this SPAS Report to the CEQA environmental evaluation process.
Chapter 1 also presents the project objectives presented in the Draft EIR for SPAS, as well as a summary
description of, and figure for, each of the nine SPAS alternatives addressed in detail in the Draft EIR.

Chapter 2 - Planning Approach
Chapter 2 provides a discussion of the planning approach used as part of the LAX SPAS concept
development, including a discussion of the LAX Master Plan and SPAS background, the SPAS Project
Objectives, the community-based planning process, and the alternatives formulation process.
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Chapter 3 - Problems the Yellow Light Projects Were Designed to Address and
SPAS Planning Goals
This chapter describes the Yellow Light Projects as identified in the approved LAX Master Plan, identifies
the problems the Yellow Light Projects were designed to address, and outlines the planning goals for
finding solutions to those problems.

Chapter 4 - SPAS Community/Advisory Committee Input
This chapter identifies the key planning parameters for the concept development process and the role of
the community and the Advisory Committee in the formulation of the LAX SPAS alternative projects.

Chapter 5 - SPAS Concept Development Process
Chapter 5 provides a detailed discussion of the iterative process used in the development of the "Yellow
Light replacement" concepts, including the role of the community and LAX SPAS Advisory Committee, in
the formulation of the "Yellow Light replacement" concepts, which ultimately led to the identification of
SPAS alternative projects to be addressed in the SPAS EIR.

Chapter 6 - SPAS Alternative Projects
This chapter describes the alternative projects that were identified through the LAX SPAS concept
development process and describes how each of the alternative projects responds to key provisions of
the Stipulated Settlement.

Chapter 7 - LAX Specific Plan Amendments
Chapter 7 presents a potential amendment to Section 7.H of the LAX Specific Plan that would encourage
further shifts in passenger and airline activity to other regional airports if aviation activity reaches specified
levels. This chapter also identifies administrative amendments to the LAX Specific Plan that would be
required if an Alternative Project is approved.

Chapter 8 - Financial Analysis
Chapter 8 provides a comparative analysis of the costs associated with implementation of the nine SPAS
alternative projects, and discusses LAWA's ability to finance the improvements.

Appendices
Various appendices were prepared that provide specific data and material that supports/supplements the
discussions and conclusions provided in this SPAS Report. These appendices are identified below:
Appendix A

LAX Specific Plan

Appendix B

LAX Plan

Appendix C

Stipulated Settlement

Appendix D

Community/Advisory Committee Meeting Materials

Appendix E

Concept Development Process

Appendix F

Operational Analysis

Appendix G

SPAS Concepts Preliminary Rough Order of Magnitude Cost Estimates

Appendix H

North Airfield Safety Assessments

Appendix I

SPAS Security Assessment
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PLANNING APPROACH

This chapter provides background relevant to development of the SPAS alternatives, presents the SPAS
Project Objectives, and summarizes the process used to develop the alternatives based on community
input, objectives, and response to the settlement requirements.

2.1

Relationship Between LAX Master Plan and SPAS

The following sections describe the planning process that resulted in adoption of the LAX Master Plan in
December 2004, the Stipulated Settlement reached in 2006 in response to lawsuits challenging the LAX
Master Plan Environmental Impact Report (EIR), and a summary of the planning approach to the SPAS
Process.

2.1.1

Formulation of the LAX Master Plan

As described in Chapter 1, Introduction, the LAX Master Plan guides the first major development of new
facilities and improvements at the airport since 1984. The formulation of the LAX Master Plan was
completed in three main phases and included an exhaustive alternatives development process during
which LAWA reviewed a wide range of alternatives before selecting a preferred development program
known as Alternative D.
A brief summary of each of the three main phases is provided below.


Research (Phase I): During this phase of the study, completed in December 1995, existing airport
conditions at that time were defined, future demand was estimated, and the public consultation
process was initiated. It was estimated that the unconstrained demand for air service at LAX by 2015
would be 98 million annual passengers (MAP) and 4.2 million annual tons of cargo. During this
phase, the LAX Master Plan preparation process extensively analyzed existing and projected future
activity levels at the airport. (Please also see Chapter 2 of the LAX Master Plan Final EIR and
Chapter 3 of the Draft LAX Master Plan.)



Concept Development (Phase II): This study phase was initiated in the fall of 1995 to evaluate facility
requirements and to develop an airport layout for LAX to serve, in whole or in part, the forecast
passenger and cargo demand. The concept development process involved policy decisions and
design tradeoffs that spanned more than five years and included dozens of options to identify the best
balance possible to serve the airport needs of the region and those of the differing stakeholders. As
the process progressed, agency and public meetings and workshops were held to inform concerned
parties of the progress and findings of the study and encourage participation in the process. As a
result of public input, two of the initial four concepts were eliminated, and others were put forward.
Three "build" alternatives and the No Action/No Project Alternative were initially moved forward to the
third and final phase of the LAX Master Plan process and a fourth build alternative was later added to
the process, following the events of September 11, 2001.



Environmental Review and Approval (Phase III): Phase III of the LAX Master Plan Study included a
thorough evaluation of the potential environmental effects associated with the four build alternatives,
in accordance with federal and State of California environmental review procedures. The
environmental review process was conducted as a joint Environmental Impact Statement (EIS), under
federal environmental law, and EIR, under California law. The EIS/EIR provided descriptions of the
environmental conditions in and around LAX, analyzed the potential impacts of the improvements
associated with each alternative on the physical environment, and recommended mitigation
measures to address potential impacts. The Draft EIS/EIR, addressing three build alternatives and
the No Action/No Project Alternative, was released for public and agency review in January 2001, and
the Supplement to the Draft EIS/EIR, addressing the fourth build alternative (Alternative D), was
released for public and agency review in July 2003.
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The LAX Master Plan Final EIR,3 which addressed four build alternatives and the No Action/No Project
Alternative, was developed on the basis of the Draft EIS/EIR, the Supplement to the Draft EIS/EIR, public
and agency comments received on both documents, and written responses to those comments. The LAX
Master Plan Final EIR, as well as the LAX Master Plan Mitigation Monitoring and Reporting Program
(MMRP) identifying LAX Master Plan mitigation measures and commitments, were published in April
2004. A revised MMRP and an Addendum to the LAX Master Plan Final EIR were published in
September 2004. Three additional LAX Master Plan addenda were published in early December 2004,
prior to certification of the LAX Master Plan Final EIR by the Los Angeles City Council on December 7,
2004.
After certifying the LAX Master Plan Final EIR, the City Council approved Alternative D as the LAX Master
Plan.

2.1.1.1

Approved LAX Master Plan (Alternative D)

The approved LAX Master Plan ("Alternative D") was formulated following the events of September 11,
2001 and integrated into the CEQA review process for the LAX Master Plan as the "Enhanced Safety and
Security Plan." Under the approved LAX Master Plan, Runway 6R/24L would be moved 340 feet south, a
new centerfield taxiway would be constructed, Runway 6L/24R would be extended, Taxiway E and
Taxilane D would be relocated and improved, and service roads would be constructed.
Related terminal improvements include demolition of the concourses/gates at Terminals 1, 2, and 3 and
replacement with a new linear concourse, elimination of the northernmost gates at Tom Bradley
International Terminal (TBIT), and replacement of the existing Central Terminal Area (CTA) parking
structures with new passenger processing terminals. Key ground access improvements include closure
of the CTA to private vehicles; development of a Ground Transportation Center (GTC) at Manchester
Square, an Intermodal Transportation Center (ITC) at the area referred to as Continental City with a
pedestrian bridge to the existing Metro Green Line Station, and a Consolidated Rental Car Facility
(CONRAC) at Lot C; development of two landside Automated People Mover (APM) systems to link the
ITC, CONRAC, and CTA and link the GTC and CTA; construction of new on-airport roads east of and
parallel to Aviation Boulevard; and construction of a West Employee Parking facility. There would be no
modifications to the Argo Drainage Channel (other than those required under existing conditions to meet
federal Runway Safety Area (RSA) requirements) or Lincoln Boulevard under Alternative D. The
approved LAX Master Plan, Alternative D, is alternative is illustrated in Figure 2-1.
For the purposes of analysis in the SPAS EIR, Alternative 3 is the CEQA "No Project" Alternative and
represents what would reasonably be expected to occur in the foreseeable future if the LAX Master Plan
(i.e., "Alternative D") and all of the LAX Master Plan improvements, including the Yellow Light Projects,
were implemented as originally envisioned. Analysis of Alternative 3 allows decision-makers and the
public to compare the impacts of implementing alternatives to the LAX Master Plan with the impacts that
would occur under the LAX Master Plan.

3

City of Los Angeles, Final Environmental Impact Report for Los Angeles International Airport (LAX) Proposed Master Plan
Improvements, April 2004.
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2.1.1.2

LAX Master Plan Stipulated Settlement and Yellow Light
Projects

As described in Chapter 1, Introduction, both the LAX Master Plan Stipulated Settlement and Section 7.H
of the LAX Specific Plan require LAWA to undertake a SPAS during the LAX Master Plan implementation
process. The Stipulated Settlement defines the nature, scope, timing, and procedural elements of the
LAX SPAS. Pursuant to the Stipulated Settlement, LAWA has discretion to determine the appropriate
methodology to conduct the LAX SPAS.
A key component of SPAS is the development and evaluation of alternatives to the Yellow Light Projects.
The Yellow Light Projects include the following:


GTC;



APM 2 from the GTC to the CTA;



Demolition of CTA Terminals 1, 2, and 3;



North Runway re-configuration, including center taxiways; and



On-site road improvements associated with the GTC and APM 2.

Figure 2-2 identifies the location of these Yellow Light Project areas.
Concurrent with the SPAS Process, and consistent with LAX Specific Plan Compliance Review
procedures, LAWA may continue to develop projects that are not Yellow Light Projects (e.g., the South
Airfield Improvement Project, the Bradley West Project, the Crossfield Taxiway Project, and the Midfield
Satellite Project), while SPAS is ongoing.
Many of the LAX Master Plan projects are interdependent on one another, meaning each component
project of the LAX Master Plan is only a part of a whole system of facilities that together make up LAX.
Some of the Yellow Light Projects were designed to mitigate existing or future impacts from the operation
of LAX. For example, the GTC and its associated access roads and APM system would provide
mitigation for traffic impacts on Century and Sepulveda Boulevards as well as in the CTA while providing
a critical ground access and curbside function for the airport.
LAWA has considered these
interdependencies in developing alternatives to the Yellow Light Project.

2.1.1.3

Alternatives Development Process

LAWA initiated a public outreach process in 2006 to gain input from community members, airport
neighbors, and other stakeholders on the development of alternatives to the Yellow Light Projects.
Chapter 4, SPAS Community/Advisory Committee Input, explains the public outreach and community
meeting process in more detail.
LAWA circulated a Notice of Preparation (NOP) to prepare the SPAS EIR in 2008. The 2008 NOP
included several initial alternative options to the Yellow Light Projects in the approved LAX Master Plan.
Following circulation of the NOP in 2008, LAWA reconsidered and refined the options for potential
alternative designs, technologies, and configurations to be evaluated in the SPAS Report and SPAS EIR.
LAWA’s community outreach and Advisory Committee meeting processes and the SPAS EIR scoping
meetings in 2008 contributed to the refinement of the alternatives to the Yellow Light Projects. LAWA
issued a Revised NOP in October 2010, which identified the changes to the Yellow Light Project options.
These Yellow Light Project options were further refined to the nine Alternative Projects evaluated in this
SPAS Report and in the SPAS EIR. Chapter 5, SPAS Concept Development Process, describes the
concept development process from the initial phases through identification of the nine Alternative
Projects.
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2.2

Project Objectives

The project is to complete a Specific Plan Amendment Study (SPAS) that fulfills Section 7.H of the LAX
Specific Plan consistent with the definition of the SPAS set forth in the LAX Master Plan Stipulated
Settlement. The objectives associated with completion of the SPAS Process are described below.

1. Provide North Airfield Improvements that Support the Safe and Efficient
Movement of Aircraft at LAX
The runways and taxiways within the north airfield at LAX were designed and constructed in the late
1960s. The commercial aircraft fleet in operation at that time, and used as the basis for designing the
airfield geometrics (i.e., runway/taxiway widths, lengths, slopes, separation distances, dimensions for
safety area setbacks and clearances, etc.), consisted of aircraft types that were substantially smaller and
lighter than today's commercial aircraft, and had substantially different performance characteristics (i.e.,
braking, turn radius, etc.). For example, the commercial aircraft fleet in operation in the late 1960s and
1970s was dominated by aircraft such as the Boeing 727. The Boeing 747 was introduced into
commercial service in the early 1970s and soon became one of the most popular aircraft for international
and long-distance flights, particularly at LAX. In October 2008, scheduled flight operations of the Airbus
A380 began at LAX. Provided in Table 2-1 below is comparison of the size and weight of the three
subject aircraft.

Table 2-1
Aircraft Size Comparison

Wingspan
Length
Tail Height
Maximum Takeoff Weight
Source:

Boeing 727
108'
153'
34'
200,000 lbs

Boeing 747-400
195'
231'
64'
833,000 lbs

Airbus A380
261'
239'
79'
1,235,000 lbs

Boeing, 2012 and Airbus, 2012. Boeing, Commercial Airplanes 727 Specifications,
Available: http://www.boeing.com/commercial/727family/product.html, accessed
January 2012; Boeing, Commercial Airplanes 747 Specifications, Available:
http://www.boeing.com/commercial/747family/pf/pf_domestic_prod.html, accessed
January 2012; Airbus, A380 Dimensions and Key Data, Available:
http://www.airbus.com/aircraftfamilies/passengeraircraft/a380family/a380800/specifications, accessed January 2012.

In addition to the overall growth in the size of airplane types over the past several decades, the
wingspans of many current aircraft types, such as the Boeing 737, have increased with the addition of
winglets (i.e., wingtip extensions that reduce induced drag, and increase fuel efficiency), which typically
add approximately 15+/- feet to the wingspan.
Problems associated with the outdated airfield design include, but are not limited to, the following:


LAX does not have an airfield, in either the north complex or the south complex, that is fully designed
for the largest aircraft types currently in service (i.e., Aircraft Design Group (ADG) V aircraft, such as
the Boeing 747-400, and ADG VI aircraft, such as the Airbus A380).



The north airfield configuration requires nonstandard operating procedures, which are not optimal for
safety and increase aircraft delay.
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The primary north airfield departure runway (6R/24L) is too short for certain larger aircraft (i.e., fullyloaded Boeing 747-400) on long-haul flights, requiring those aircraft to taxi to the south airfield,
resulting in less efficient operations and disproportionate environmental impacts.



The outdated airfield design creates a situation where aircraft are at increased risk of hazards. Those
hazards include potential collisions with other aircraft, such as when a landing aircraft might move in
the path of a departing aircraft (incursion).4 Other potential hazards include, but are not limited to,
insufficient side-by-side passing clearances between certain types of aircraft arriving/departing on
runways and aircraft on nearby taxiways. Such hazards contribute to the potential for conflicts
between taxiing aircraft and ground vehicles on runways, taxiways, and nearby service roads.



With one exception, the north airfield configuration does not comply with FAA RSA requirements.



The north airfield high-speed taxiways are not in compliance with FAA Engineering Brief No. 75.



The north airfield does not provide sufficient areas at the end of the runways for holding arriving
flights and sequencing departing aircraft.



The existing Runway Protection Zone (RPZ) associated with Runway 6L/24R includes residential
uses.

In identifying and evaluating alternatives to the north airfield improvements called for in the LAX Master
Plan, LAWA is seeking to provide north airfield improvements that support the safe and efficient
movement of aircraft at LAX; specifically, such improvements:


Are consistent with FAA design standards for the largest aircraft types currently in service and
anticipated for the future (ADG V and VI aircraft) for all weather conditions;



Minimize modifications of standards, waivers, or operational restrictions, all of which reduce airfield
efficiency and level of service;



Reduce the potential for airfield hazards, including incursions, and enhance the overall safety of
airfield operations through runway and taxiway design;



Accommodate a greater percentage of departing aircraft, thereby increasing airfield efficiency;



Provide sufficient areas at the ends of the runways for holding arriving flights and sequencing
departing aircraft; and



Minimize or eliminate the extent to which Runway Protection Zones overlay residential areas.

2. Improve the Ground Access System at LAX to Better Accommodate AirportRelated Traffic, Especially as Related to the Central Terminal Area
Travelers, visitors, employees, vendors, and others utilizing the commercial passenger terminal at LAX,
defined by the CTA, have various ground access options including private vehicles, transportation service
providers (i.e., taxis, shuttles, limousines, etc.), and public transit. Ground access within the CTA, where
departing and arriving passengers are dropped off and picked up at curbside or can park their vehicles, is
provided by an upper-level roadway and a lower-level roadway that loop around the center of the CTA
and connect with surface streets on the east side of the CTA. The subject roadway system poses a
number of concerns relative to traffic flows including, but not limited to, the following:


CTA roadway system design currently creates queuing, weaving, and conflict points at various
locations that impede traffic flow;



During peak travel times, inbound airport traffic currently extends out of the CTA roadways onto
public streets and may worsen as airport activity returns and grows;



Curbside demand is unevenly distributed, especially during peak periods, creating concentrations of
passengers that are not accommodated by the existing curbside system;

4

A runway incursion is defined by FAA as "Any occurrence at an aerodrome involving the incorrect presence of an aircraft,
vehicle or person on the protected area of a surface designated for the landing and take-off of aircraft."
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As cumulative regional traffic increases, there will be less time certainty for airport users without easy
access to the airport from the regional transit system; and



The roadway system is not designed to efficiently accommodate security screening of vehicles
entering the CTA.

In identifying and evaluating alternatives to the ground access system delineated in the LAX Master Plan,
particularly as related to the related Yellow Light Projects, LAWA is seeking to improve the ground access
system at LAX to better accommodate airport-related traffic, especially within the CTA. In particular,
LAWA is seeking to:


Design CTA roadway segments and curbside areas that reduce traffic "bottlenecks" and congestion;



Reduce the volume of private vehicles accessing the CTA by reconfiguring and developing airport
facilities that allow for alternative drop off and pick up of passengers outside the CTA;



Reduce roadway congestion and improve performance and reliability of the airport ground
transportation system by providing a grade-separated/dedicated transportation system that connects
airport and transit facilities to the CTA; and



Integrate LAWA's ground access system improvements with regional transit facilities nearby,
including the recently approved Metro Crenshaw/LAX Transit Corridor and Station.

3. Maintain LAX's Position as the Premier International Gateway in Supporting
and Advancing the Economic Growth and Vitality of the Los Angeles Region
LAX serves a key role in the region's economy. This is particularly true relative to LAX's position as the
international gateway for the western United States. According to a study completed in 2007 by the Los
Angeles Economic Development Corporation (LAEDC), over the course of 2006 an average transoceanic
flight traveling round-trip from LAX everyday added $623 million in economic output and sustained 3,120
direct and indirect jobs in Southern California with $156 million in wages.5 Given the continued growth in,
and reliance on, new large aircraft such as the Airbus A380 by major airlines operating on those longdistance international routes, it is important that LAX be able to effectively accommodate those aircraft.
LAX is a major employer on both a local level and a regional level. According to the LAX Master Plan
Final EIS/EIR, on-airport employment at LAX provided almost 59,000 jobs and, on a larger-scale, LAXrelated regional employment provided over 400,000 jobs and $60 billion in economic output.6
In addition to being a major provider of permanent positions at the airport, LAX is also a major provider of
construction jobs, particularly over the last several years through the economic recession. According to
an economic impact analysis completed by the LAEDC in April 2011, construction of the airfield
improvements (i.e., Crossfield Taxiway Project), terminal improvements (i.e., Bradley West Project), and
other related improvement underway at the time, will create 39,900 jobs over the course of the program,
or an average of 5,500 to 6,000 jobs per year. Of these, between 3,500 and 4,000 jobs will be in
construction industries.7
It is LAWA's desire to provide improvements that further enable LAX to support and advance the
economic growth and vitality of the Los Angeles region.

5
6
7

Los Angeles Economic Development Corporation, The Economic Activity Development on Overseas Flights at LAX, August
2007.
City of Los Angeles, Final Environmental Impact Report for Los Angeles International Airport (LAX), Tables F4.4.1-1, F4.4.1-2,
and F4.4.1-3, April 2004.
Los Angeles Economic Development Corporation, Economic Impact Analysis - LAX Airfield and Terminal Construction
Projects, 2011.
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4. Plan Improvements That Do Not Result in More Than 153 Passenger Gates at
78.9 MAP
In identifying and evaluating alternatives to the demolition of Terminals 1, 2, and 3, LAWA is seeking to
maintain consistency with the LAX Master Plan design for a total of 153 passenger gates, which was
based on a future passenger activity level of 78.9 MAP at LAX in 2015. The need to demolish portions of
Terminals 1, 2, and 3 is due to the reconfiguration of the north airfield as contemplated in the LAX Master
Plan. As described in Section 2.1.1.2, the demolition of those terminals and the reconfiguration of the
north airfield are both Yellow Light Projects being addressed in SPAS. The formulation of alternatives for
reconfiguration of the north airfield includes various options for moving runways and associated taxiways
northward or southward, each of which has implications relative to Terminals 1, 2, and 3. The formulation
of potential alternatives to the demolition of Terminals 1, 2, and 3 is substantially influenced by the
alternatives for the north airfield reconfiguration. While the extent to which terminals are reconfigured
under each terminal alternative will vary depending on which airfield reconfiguration alternative it is linked
to, LAWA is seeking to maintain consistency between all terminal alternatives such that none of them
results in more than 153 passenger gates at the projected passenger activity level of 78.9 MAP.

5. Enhance Safety and Security at LAX
During the preparation of the LAX Master Plan, which began in the 1990s, Alternative D was formulated
following the events of September 11, 2001 and integrated into the CEQA review process for the LAX
Master Plan as the "Enhanced Safety and Security Plan." In now identifying and evaluating alternatives
to the Yellow Light Projects, which are key elements of the LAX Master Plan, LAWA is seeking to
maintain the ability of the LAX Master Plan, if and as modified by the outcome of the SPAS Process, to
enhance safety and security at LAX.

6. Minimize Environmental Impacts on Surrounding Communities
LAX is a major international airport located within a very urbanized area, with established communities
situated directly to the north, east, and south. These communities are affected to varying degrees by
existing operations at the airport. Recognizing that these existing effects to the surrounding communities
may change based on the alternatives being considered in SPAS, LAWA seeks to identify and apply
ways to avoid, reduce, or minimize environmental impacts on surrounding communities.

7. Produce an Improvement Program that is Efficient, Sustainable, Feasible, and
Fiscally Responsible
The nature and scope of improvements associated with the Yellow Light Projects are substantial. Each of
those projects represents a major undertaking, requiring substantial funding; considerable planning,
engineering, and design; and major construction activities. The costs for each of these major
improvement projects would be financed primarily by Airport Improvement Program grants, Passenger
Facility Charges (PFCs), and bond sales, all of which are subject to federal requirements regarding
expenditure of airport funds, and which will also be utilized to finance other airport improvements outside
of the scope of SPAS. The ability to successfully fund such improvements is, to a large extent,
dependent on whether certain airport activity levels are reached. Additionally, the types of improvements
associated with the Yellow Light Projects and the alternatives thereto represent major long-term
investments in the airport's infrastructure that must be efficient and sustainable for many years. The
construction of these major improvements poses the potential for major disruptions to existing airport
operations. In identifying and evaluating alternatives to those Yellow Light Projects, LAWA is seeking to
produce an improvement program that is efficient, sustainable, feasible, and fiscally responsible.

2.3

Community-Based Approach

LAWA initiated a community-based planning process in 2006. This process included a broad outreach to
affected stakeholders to ensure their involvement in the planning for potential alternative options. In
March 2006, in compliance with Section V.J of the Stipulated Settlement, LAWA established the LAX
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SPAS Advisory Committee consisting of representatives of the former Petitioners (County of Los Angeles,
City of El Segundo, City of Inglewood, City of Culver City, and ARSAC). Representatives from federal
and state elected officials, Los Angeles City Council and mayor’s offices, and LAWA staff also attended.
Ongoing meetings of the LAX SPAS Advisory Committee have been held since its inception. LAWA held
six sets of community meetings in 2006 as part of the community-based planning process. This process
included a broad outreach to affected stakeholders to ensure their involvement in the planning for
potential alternative projects. Chapter 4, SPAS Community/Advisory Committee Input, of this report
describes the community meetings in more detail and Appendix D, Community/Advisory Committee
Meeting Materials, includes agendas, presentations, and other materials from the meetings.
As discussed in Chapter 4, the public meetings included presentations to the public and the opportunity
for small, "break-out" group discussions. In addition, all LAX Master Plan-related reports and information
were made available on the LAX website (ourlax.org), including all public and scoping meeting
presentations and public comments; all environmental analysis documents; public information brochures
of the alternatives development process; information about ongoing improvement projects at the airport;
and technical studies completed as part of the SPAS Process. Similarly, Advisory Committee members
were provided with the opportunity to evaluate concepts being studied by LAWA, and to propose
concepts for consideration. As a result of this outreach, LAWA incorporated public and Advisory
Committee input in the alternatives development process and in the formulation of alternatives to the
Yellow Light Projects. LAWA will provide additional opportunity for the public to provide input throughout
the SPAS EIR process.

2.4

Specific Plan Amendments

Development of any of the potential SPAS alternatives would require various amendments to the LAX
Specific Plan. These amendments would consist of new LAX Specific Plan provisions as well as
administrative amendments arising from the physical and operational configurations associated with the
SPAS alternatives that would be necessary from a land use and zoning perspective. Chapter 7, LAX
Specific Plan Amendments, identifies a summary of the anticipated amendments that plan for the
modernization and improvement of LAX in a manner that is designed for a practical capacity of 78.9 MAP
while enhancing safety and security, minimizing environmental impacts on surrounding communities, and
creating conditions that encourage airlines to go to other airports in the region, particularly those owned
and operated by LAWA. The exact language and scope of the amendments would be determined during
the land use entitlement process for SPAS.
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PROBLEMS THE YELLOW LIGHT PROJECTS
WERE DESIGNED TO ADDRESS AND SPAS
PLANNING GOALS

The SPAS focuses on alternative designs, technologies, and configurations for the five Yellow Light
Projects8 (identified in Figure 2-2), including:


Development of the Ground Transportation Center (GTC), including the baggage tunnel, associated
structures, and equipment;



Construction of the Automated People Mover (APM) 2 from the GTC to the Central Terminal Area
(CTA), including its stations and related facilities and equipment;



Demolition of CTA Terminals 1, 2, and 3;



Reconfiguration of the north airfield as contemplated in the LAX Master Plan, including center
taxiways; and



Improvements to on-site roadways associated with the GTC and APM 2, above.

The sections below describe the Yellow Light Projects as identified in the approved LAX Master Plan,
identify the problems the Yellow Light Projects were designed to address, and outline the planning goals
of the alternatives to the Yellow Light Projects. The development of alternatives to the Yellow Light
Projects is described further in Chapter 5, SPAS Concept Development Process, of this report.

3.1

North Airfield Reconfiguration

3.1.1

Existing Conditions

There are currently two runways in the north airfield of LAX, Runways 6L/24R and 6R/24L. Runway
6L/24R is primarily used for arrivals and Runway 6R/24L is primarily used for departures. Runway
6R/24L, the inboard runway, is 10,285 feet long and 150 feet wide. Aircraft access to and from Runway
6R/24L is provided by a parallel taxiway located 400 feet south of Runway 6R/24L (Taxiway E), and a
series of connecting taxiways between the runway and the parallel taxiway. Outboard Runway 6L/24R,
located approximately 700 feet to the north of the Runway 6R/24L centerline is 8,925 feet long and 150
feet wide. Aircraft access to and from Runway 6L/24R is provided by a series of connecting taxiways. At
this time, there is no parallel taxiway associated with Runway 6L/24R.
The current north airfield was designed in the late 1960s to accommodate the fleet of aircraft in use at
that time. The largest of these older aircraft are known as Aircraft Design Group (ADG) IV aircraft and
include the Boeing 727. Older aircraft types are smaller than the fleet of aircraft currently using the north
airfield, such as the Boeing 747-400 and the Airbus A340 (which are ADG V aircraft). ADG V aircraft are
defined by certain characteristics, such as wingspan, tail height, and weight. Scheduled flight operations
of the even larger ADG VI aircraft, which include the Airbus A380 and the Boeing B747-8, began in 2008.
Table 3-1 provides a comparison of the size and weight of three aircraft in the three different ADGs.

8

Section 7.H of the LAX Specific Plan as approved in December 2004 also included the West Satellite Concourse and
associated APM segments as Yellow Light Projects; these improvements were later removed through a Specific Plan
Amendment and are no longer considered to be Yellow Light Projects, consistent with Section V.D.1 of the Stipulated
Settlement.
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Table 3-1
Aircraft Size Comparison

Wingspan
Length
Tail Height
Maximum Takeoff Weight
Source:

3.1.2

Boeing 727
108'
153'
34'
200,000 lbs

Boeing 747-400
195'
231'
64'
833,000 lbs

Airbus A380
261'
239'
79'
1,235,000 lbs

Boeing, 2012 and Airbus, 2012. Boeing, Commercial Airplanes 727 Specifications,
Available: http://www.boeing.com/commercial/727family/product.html, accessed
January 2012; Boeing, Commercial Airplanes 747 Specifications, Available:
http://www.boeing.com/commercial/747family/pf/ pf_domestic_prod.html, accessed
January 2012; Airbus, A380 Dimensions and Key Data, Available:
http://www.airbus.com/aircraftfamilies/ passengeraircraft/a380family/a380800/specifications, accessed January 2012.

Approved LAX Master Plan

Reconfiguration of the north airfield as approved in the LAX Master Plan would address airport
operational issues created by the existing configuration of the north airfield, reconfigure the north airfield
to increase space between the runways, provide a Modified ADG VI airfield, increase operational
efficiency, and enhance safety. The primary airfield improvement related to reconfiguration of the north
airfield as approved in the LAX Master Plan is the southerly relocation of Runway 6R/24L, along with the
addition of a new centerfield taxiway, extension of Runway 6L/24R, and relocation and improvements to
Taxiway E and Taxilane D. Specifically, the north airfield reconfiguration contained in the LAX Master
Plan consists of the following components:


Move Runway 6R/24L southward by 340 feet;



Construct a 100-foot-wide centerfield taxiway between Runways 6L/24R and 6R/24L, with a
separation distance of 520 feet from each runway to enhance safety and reduce incursions and other
airfield hazards, while providing for ADG VI separation distances, and provide exit taxiways from
Runway 6L/24R to the centerfield taxiway, taxiways from the centerfield taxiway to and across
Runway 6R/24L, and other related airfield taxiway improvements;



Extend Runway 6L/24R 1,495 feet west and Runway 6R/24L 135 feet west and 1,280 feet east to
maximize runway lengths and reduce the need for large aircraft to taxi from the north airfield to the
south airfield;



Establish displaced threshold on Runway 6L and dual displaced thresholds on Runway 6R/24L to
meet Runway Safety Area (RSA) requirements; and



Redesign, relocate, extend, and/or widen existing Taxiway E and Taxilane D as follows:



Taxiway E: Relocate varying distances (ranging from 290 to 340 feet) south to meet ADG V
separation distances; extend 980 feet east to support easterly extension of Runway 6R/24L; and
widen to 100 feet to meet ADG VI standards in place when LAX Master Plan Alternative D was
proposed.



Taxilane D: Relocate varying distances (ranging from 355 to 409 feet) south to meet ADG VI
separation distances; extend 90 feet east to support easterly extension of Runway 6R/24L and
5,145 feet west to provide for dual full-length taxiways in the north airfield; and widen to 100 feet
to meet ADG VI standards in place when LAX Master Plan Alternative D was proposed.
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3.1.3

Problems the North Airfield Reconfiguration Was Designed
to Address

There are several problems associated with the existing outdated north airfield design and configuration.
As described above, the runways and taxiways were initially designed to accommodate the commercial
aircraft fleet in operation in the late 1960s. Thus, the airfield geometrics (i.e., runway/taxiway widths,
lengths, slopes, separation distances, dimensions for safety area setbacks and clearances, etc.) were
based on this older aircraft, which consisted of aircraft types that were substantially smaller and lighter
than current day commercial aircraft. Under existing conditions, the north airfield does not meet FAA
standards for ADG V and VI aircraft under any weather conditions. Failure to meet these standards
results in restricted operations when ADG V or VI aircraft utilize the north airfield, impacting operations of
all aircraft on the north airfield. Restricted operating procedures increase operational delays and aircraftrelated emissions and adversely affect passenger convenience. Additionally, without a centerline taxiway
and other airfield improvements, there is an increased risk of incursions and collisions. Further, Runway
24L is not long enough to accommodate some fully-loaded departing aircraft, resulting in higher utilization
of the south airfield by these aircraft.
The north airfield configuration set forth in the LAX Master Plan was designed to accommodate the
largest aircraft types currently in service and anticipated for the future (ADG V and VI aircraft), reduce the
risk of runway incursions, enhance the safety and efficiency of aircraft operations at LAX, and provide a
better balance in heavy aircraft operations between the north airfield and the south airfield. The north
airfield configuration set forth in the LAX Master Plan would achieve these goals by relocating Runway
6R/24L 340 feet to the south of the existing runway centerline in order to accommodate a 75-foot-wide
centerfield taxiway between Runway 6L/24R and Runway 6R/24L with 520 feet separation between each
of the runway centerlines and the new taxiway centerline. The north airfield design set forth in the LAX
Master Plan would provide for a Modified ADG VI airfield. ADG VI standards are designed to
accommodate the new generation of wide-bodied airplanes that began to operate at LAX in 2008. These
aircraft, referred to as new large aircraft or NLA, have significantly wider wingspans, taller tail sections,
and longer fuselages. In the absence of an airfield that meets ADG VI aircraft standards, operational
restrictions are imposed to accommodate NLA at LAX. These restrictions affect the operation of all
aircraft at the airport.
Specific problems associated with the outdated airfield design include, but are not limited to, the following:


Under existing conditions, the airport does not have an airfield, in either the north complex or the
south complex, which is fully designed for the largest aircraft types currently in service (i.e., ADG V
aircraft, such as the Boeing 747-400, and ADG VI, such as the Airbus A380).



The north airfield configuration requires nonstandard operating procedures, which are not optimal for
safety and increase aircraft delay.



The primary north airfield departure runway (6R/24L) is too short for certain larger aircraft (e.g., fullyloaded Boeing 747-400) on long-haul flights, requiring those aircraft to taxi to the south airfield,
resulting in less efficient operations and disproportionate environmental impacts.



The outdated airfield design creates a situation where aircraft are at increased risk to hazards. Those
hazards include potential collisions with other aircraft, such as when a landing aircraft might move
into the path of a departing aircraft (incursion)9. Other potential hazards include, but are not limited
to, insufficient side-by-side passing clearances between certain types of aircraft arriving/departing on
runways and aircraft on nearby taxiways. Such hazards contribute to the potential for conflicts
between taxiing aircraft and ground vehicles on runways, taxiways, and nearby service roads.



With one exception, the north airfield configuration does not comply with FAA RSA requirements.

9

A runway incursion is defined by FAA as "Any occurrence at an aerodrome involving the incorrect presence of an aircraft,
vehicle or person on the protected area of a surface designated for the landing and take-off of aircraft."
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The north airfield high-speed taxiways are not in compliance with FAA Engineering Brief No. 75.



The north airfield does not provide sufficient areas at the ends of the runways for holding arriving
flights and sequencing departing aircraft.



The existing Runway Protection Zone (RPZ) associated with Runway 6L/24R includes residential
uses.

3.1.4

Planning Goals for the North Airfield Reconfiguration
Alternatives

In identifying and evaluating alternatives to the north airfield improvements as approved in the LAX
Master Plan, LAWA is seeking to provide north airfield improvements that support the safe and efficient
movement of aircraft at LAX; specifically, such improvements that:


Are consistent with FAA design standards for the largest aircraft types currently in service and
anticipated for the future (ADG V and VI aircraft) for all weather conditions;



Minimize modifications of standards, waivers, or operational restrictions, all of which reduce airfield
efficiency and level of service;



Reduce the potential for airfield hazards, including incursions, and enhance the overall safety of
airfield operations through runway and taxiway design;



Accommodate a greater percentage of departing aircraft, thereby increasing airfield efficiency;



Provide sufficient areas at the ends of the runways for holding arriving flights and sequencing
departing aircraft; and



Minimize or eliminate the extent to which RPZs overlay residential areas.

3.2

Terminal Reconfiguration

3.2.1

Existing Conditions

Terminals 1 through 3 are located on the north side of the CTA. The three terminals are configured in a
pier formation and consist of aircraft gates as well as over one million square feet of terminal and
concourse space including passenger processing, passenger holdroom, concessions, airline operations,
and administrative space.

3.2.2

Approved LAX Master Plan

Under the LAX Master Plan, portions of Terminals 1, 2, and 3 would be demolished in order to provide
room for the relocation of Runway 6R/24L 340 feet to the south of the existing runway centerline. This is
necessary because the building lines and the aircraft parking limit lines (APLL) under the LAX Master
Plan runway reconfiguration overlap portions of the concourse areas for Terminals 1 through 3. The
existing terminal configuration would be replaced by a linear concourse with a continuous line of
approximately 15 contact gates. The proposed linear concourse would consist of three levels. The lower
level of the concourse would include a combination of airline operations space, baggage transfer belts
from the new processors, and storage for ramp service equipment and vehicles. The second level would
be equipped with horizontal moving walks to connect holdrooms, concessions, and passenger
convenience facilities. The partial third level would contain a sterile corridor to facilitate the movement of
international arriving passengers from the aircraft to the new Federal Inspection Services (FIS) facilities
that would be developed in the terminal buildings. Existing parking structures within the CTA would be
demolished and replaced with four new passenger processers located in the interior of the CTA (where
the existing parking garages are currently located). Under the LAX Specific Plan and Stipulated
Settlement, only the demolition of Terminals 1 through 3 is a Yellow Light Project.
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3.2.3

Problems Terminal Reconfiguration Was Designed to
Address

As noted above, under the LAX Master Plan, substantial portions of Terminals 1, 2, and 3, notably the
piers/concourses, would be demolished in order to provide room for the relocation of Runway 6R/24L 340
feet to the south of the existing runway centerline. The existing terminals would be replaced by a linear
concourse that would provide aircraft gates and passenger holdrooms but no passenger processing
capacity. Under the LAX Master Plan, the passenger processing capacity provided by existing Terminals
1, 2, and 3 would be replaced by new passenger processing facilities in the interior of the CTA (where the
existing parking garages are currently located).

3.2.4

Planning Goals for the Terminal Reconfiguration
Alternatives

In identifying and evaluating alternatives to the demolition of Terminals 1, 2, and 3, LAWA is seeking to
maintain consistency with the LAX Master Plan design for a total of 153 passenger gates, which was
based on a future passenger activity level of 78.9 million annual passengers (MAP) at LAX in 2015. The
need to demolish portions of Terminals 1, 2, and 3 is due to the reconfiguration of the north airfield as
contemplated in the LAX Master Plan. The demolition of those terminals and the reconfiguration of the
north airfield are both Yellow Light Projects being addressed in SPAS. The formulation of alternatives for
reconfiguration of the north airfield includes various options for moving runways and associated taxiways
northward or southward, each of which has implications relative to Terminals 1, 2, and 3. The formulation
of potential alternatives to the demolition of Terminals 1, 2, and 3 is substantially influenced by the
alternatives for the north airfield reconfiguration. While the extent to which terminals are reconfigured
under each terminal alternative will vary depending on which airfield reconfiguration alternative it is linked
to, LAWA is seeking to maintain consistency between all terminal alternatives such that none of them
results in more than 153 passenger gates at the projected passenger activity level of 78.9 MAP.

3.3

Ground Transportation Center

3.3.1

Existing Conditions

Under existing conditions, vehicular access to the passenger terminals, including curbside facilities that
allow for the drop off and pick up of passengers, is provided within the CTA. Commercial vehicles (i.e.,
taxis, shuttle vans, and limousines) provide direct service to passengers within the terminal area. Vehicle
access to the CTA is provided via World Way, which operates as a one-way, multi-lane, two-level
rectangular loop road within the CTA with direct connections to all of the terminals. Ramps from the main
access routes (i.e., Century Boulevard, Sepulveda Boulevard, and Sky Way) direct traffic onto World Way
just east of Terminal 1. Parking structures located within the CTA provide close-in public parking.
Security within the CTA is provided by police checkpoints, random vehicle checks, active curbside traffic
enforcement, police patrols, passenger and baggage screening, employee badging, and other layered
and coordinated policing techniques.

3.3.2

Approved LAX Master Plan

Under the LAX Master Plan, a GTC would be constructed at an area known as Manchester Square
located northeast of the intersection of Aviation and Century Boulevards. Manchester Square is part of
the ongoing LAX Voluntary Residential Acquisition and Relocation Program, through which much of the
area has been vacated. The GTC would serve as the primary access point for all passenger drop off and
pick up and for vehicle parking, thus eliminating curbside private vehicle access to the CTA. In order to
connect transportation facilities to the existing terminal area, APM 2 (described below in Section 3.4)
would be constructed between the GTC and CTA along Century Boulevard.
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The GTC facility would be divided into two parallel passenger processing facilities, called "piers", with
adjacent parking facilities consisting of three garages providing approximately 7,515 stalls, made up of
both short-term and long-term parking. A commercial vehicle holding area would be provided adjacent to
the GTC for staging of taxis, door-to-door vans, limousines, and other commercial vehicles.
In addition to the above aspects of the GTC Yellow Light Project, on-airport roadways would be
constructed to provide access to the GTC and APM.
The following major components would be included in the GTC, as conceived in the LAX Master Plan:


Short-term and long-term parking



E-kiosk check-in



Curbside interface for buses, private automobiles, taxis, limousines, etc.



Skycap baggage check-in



First level passenger security screening



APM interface



Baggage re-claim (optional for re-checked bags)



Compressed Natural Gas (CNG) fueling station

3.3.3

Problems the Ground Transportation Center Was Designed
to Address

Under the LAX Master Plan, the function of the GTC is to replace CTA curb front for drop off and pick up
of passengers and to replace a portion of the private vehicle parking area and all of the commercial
vehicle (e.g., taxis, shuttle vans, and limousines) staging area. The GTC was designed to allow closure
of the CTA to private vehicle access and provide the curb front function at a location well-removed from
the main terminal area to enhance security within the CTA. The GTC, in conjunction with the Intermodal
Transportation Center (ITC) and other parking facilities proposed as part of the LAX Master Plan, would
also provide replacement parking for the existing parking that would be eliminated under the LAX Master
Plan, such as in the CTA and Parking Lots C and D.
Travelers, visitors, employees, vendors, and others utilizing the commercial passenger terminal at LAX,
defined by the CTA, have various ground access options including private vehicles, transportation service
providers (i.e., taxis, shuttles, limousines, etc.), and public transit. Ground access within the CTA, where
departing and arriving passengers are dropped off and picked up at curbside or can park their vehicles, is
provided by an upper-level roadway and a lower-level roadway that loop around the center of the CTA
and connect with surface streets on the east side of the CTA. The subject roadway system poses a
number of concerns relative to traffic flows including, but not limited to, the following:


CTA roadway system design currently creates queuing, weaving, and conflict points at various
locations that impede traffic flow;



During peak travel times, inbound airport traffic currently extends out of the CTA roadways onto
public streets and may worsen as airport activity returns and grows;



Curbside demand is unevenly distributed, especially during peak periods, creating concentrations of
passengers that are not accommodated by the existing curbside system;



As cumulative regional traffic increases, there will be less time certainty for airport users without easy
access to the airport from the regional transit system; and



The roadway system is not designed to efficiently accommodate security screening of vehicles
entering the CTA.
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3.3.4

Planning Goals for the Ground Transportation Center
Alternatives

In identifying and evaluating alternatives to the ground access system delineated in the LAX Master Plan,
particularly as related to the Yellow Light Projects, LAWA is seeking to improve the ground access system
at LAX to better accommodate airport-related traffic, especially within the CTA. In particular, LAWA is
seeking to:


Design CTA roadway segments and curbside areas that reduce traffic "bottlenecks" and congestion;



Reduce the volume of private vehicles accessing the CTA by reconfiguring and developing airport
facilities that allow for alternative drop off and pick up of passengers outside the CTA;



Reduce roadway congestion and improve performance and reliability of the airport ground
transportation system by providing a grade-separated/dedicated transportation system that connects
airport and transit facilities to the CTA; and



Integrate LAWA's ground access system improvements with regional transit facilities nearby,
including the recently approved Metro Crenshaw/LAX Transit Corridor and Station.

3.4

Automated People Mover from the GTC to the CTA

3.4.1

Existing Conditions

APMs are fully-automated (driverless) fixed-guideway grade-separated/exclusive right-of-way transit
systems. LAX is not served by an APM system under existing conditions.

3.4.2

Approved LAX Master Plan

Under the LAX Master Plan, the construction of APM 2 is a Yellow Light Project. APM 2 would be a nonsecure elevated system connecting the GTC with the CTA via a route along the south side of Century
Boulevard. Only construction of APM 2 (not APM 1) is a Yellow Light Project and subject to the SPAS
planning process.

3.4.3

Problems the Automated People Mover (APM 2) Was
Designed to Address

As described in Section 3.3.1.1, the GTC Yellow Light Project is designed to separate commercial and
private vehicle facilities and access from the CTA. With the construction and operation of the GTC away
from the CTA, a transportation system is necessary to transport people to and from the terminals. Under
the LAX Master Plan, the function of APM 2 is to provide a connection between the planned GTC and the
CTA.

3.4.4

Planning Goals for the Automated People Mover from the
GTC to the CTA

The APM 2 is part of the overall ground access system delineated in the LAX Master Plan. Please see
Section 3.3.4 above regarding the planning goals LAWA is seeking to achieve with respect to the ground
access system at LAX to better accommodate airport-related traffic, especially within the CTA.
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3.5

On-Site Road Improvements Associated with the
GTC and APM 2

3.5.1

Existing Conditions

The CTA curbside and roadway system consists of a two-level roadway; the upper level is dedicated to
departing passenger activities, and the lower level is primarily dedicated to arriving passenger activities.
The CTA roadway network provides access to the airport's CTA public parking garages, which are
intended to accommodate the short-term and daily parking customers and employees. The two-level onairport curbside and roadway network is accessed from the following three off-airport roadways:




Century Boulevard
Sepulveda Boulevard
96th Street Bridge/Sky Way

Each of these roadways provides vehicular access to both the departures (upper) level or the arrivals
(lower) level curbsides and roadways. On-airport access from the departures level to the arrivals level is
provided via a recirculation ramp located at the eastern end of the CTA and a ramp at the western end of
Center Way, connecting to West Way. Access from the arrivals level to the departures level is provided
via the ramp at the western end of Center Way, connecting to West Way (upper level).
There are currently no on-airport roads in the portion of the airport east of Aviation Boulevard where the
on-site road improvements are located under the LAX Master Plan.

3.5.2

Approved LAX Master Plan

Under the approved LAX Master Plan, on-site roadway system improvements would be necessary in
relation to the GTC and APM 2. These improvements include developing a new roadway system at the
east end of the airport to provide improved access to the GTC. Specifically, new and improved roadways
would provide connections to the GTC, ITC, and APM 2.

3.5.3

Problems the On-Site Road Improvements Associated with
the GTC and APM 2 Were Designed to Address

Given that these on-site roadway improvements are necessary to connect the GTC, ITC, and APM 2, and
to accommodate changes in traffic due to the relocation of the ground access system from the CTA to an
area several miles east of the CTA, they would only be necessary under the Yellow Light Project options
in the approved LAX Master Plan, and not under any of the potential alternatives evaluated in the SPAS
(in which the GTC and APM 2 would not be developed). Therefore, it is not necessary to develop
potential alternative designs, technologies, or configurations that would provide solutions to the problems
that these roadway improvement Yellow Light Projects were designed to address (including access to the
GTC and APM 2).

3.5.4

Planning Goals for the On-Site Road Improvements
Associated with the GTC and APM 2

The on-site road improvements are part of the overall ground access system delineated in the LAX
Master Plan. Please see Section 3.3.4 above regarding the planning goals LAWA is seeking to achieve
with respect to the ground access system at LAX to better accommodate airport-related traffic, especially
within the CTA.

Los Angeles International Airport

3-8

LAX Specific Plan Amendment Study
Preliminary Report
July 2012

4.

SPAS COMMUNITY/ADVISORY COMMITTEE
INPUT

This chapter discusses the outreach and public involvement processes used in the development of the
Yellow Light Project concepts, including the role of the community and LAX SPAS Advisory Committee.
Section 4.2.2.1 provides a summary of the public meetings held during the concept development phase.
Appendix D, Community/Advisory Committee Meeting Materials, includes meeting materials and public
comments from the public meetings, as well as meeting materials from the Advisory Committee meetings.

4.1

Advisory Committee Input

In March 2006, in compliance with Section V.J of the Stipulated Settlement, LAWA established the LAX
SPAS Advisory Committee. Advisory Committee members include representatives of the County of Los
Angeles, City of Los Angeles, City of El Segundo, City of Culver City, City of Inglewood, and Alliance for a
Regional Solution to Airport Congestion (ARSAC). Representatives from federal and state elected
officials, Los Angeles City Council and mayor’s offices, and LAWA staff also attended. LAWA held 24
meetings with the Advisory Committee between March 2006 and June 2012. A list of these Advisory
Committee meeting dates is included in Appendix D-2, Advisory Committee Meeting Materials.
Advisory Committee meetings were held throughout the SPAS Process. Meetings were scheduled prior
to and following public meetings that LAWA convened to seek community input on the SPAS. As
representatives of distinct communities, the Advisory Committee members provided input and feedback
on various aspects of the airport planning process in relation to the public meetings. LAWA has
consulted with Advisory Committee members during each significant step of the SPAS Process, including
prior to release of the 2008 SPAS Notice of Preparation (NOP), prior to release of the 2010 Revised
SPAS NOP, and prior to release of the Draft EIR.

4.2

Community Involvement Process

4.2.1

Targeted Outreach Efforts

As part of the community outreach efforts, LAWA provided ongoing responses to inquiries for information
about the planning process and concepts. LAWA provided educational information about the planning
process to organizations and individuals and actively sought public feedback. Specific groups that were
provided with information included the Los Angeles Area Chamber of Commerce, the Valley Industry and
Commerce Association, the Central City Association of Los Angeles, Mayor Villaraigosa's Committee for
Jobs and the Economy, the Los Angeles Business Council, and the Air Line Pilots Association.

4.2.2

Public Meetings

In addition to meeting with the Advisory Committee, LAWA implemented a community-based planning
process for the SPAS Process and for the analysis and development of alternatives to the Yellow Light
Projects. Between March 2006 and December 2006, LAWA held a series of six public meetings to gather
feedback, input, comments, and ideas from community members. Two meetings were held each month
in March, April, May, August, October, and December, and each month’s meetings focused on a different
topic related to the SPAS and the Yellow Light Projects. As shown in Table 4-1, each meeting topic was
discussed both at a Wednesday evening meeting and at a Saturday morning meeting, to ensure the
widest community participation.
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Table 4-1
LAX SPAS Community Meetings
Meeting
No.
1

Meeting Subject
Settlement Agreement Overview

Date/Time/Location
Wednesday March 15, 6:00 p.m. – 9:00 p.m.
Saturday March 18, 9:00 a.m. – 12:00 p.m.
Flight Path Learning Center, Imperial Terminal, located at
6661 West Imperial Highway, Los Angeles, CA 90045

2

Terminal Congestion and Airport Access

Wednesday April 19, 6:00 p.m. – 9:00 p.m.
Saturday April 22, 9:00 a.m. – 12:00 p.m.
Flight Path Learning Center, Imperial Terminal, located at
6661 West Imperial Highway, Los Angeles, CA 90045

3

Airport Operations

Wednesday May 17, 6:00 p.m. – 9:00 p.m.
Saturday May 20, 9:00 a.m. – 12:00 p.m.
Flight Path Learning Center, Imperial Terminal, located at
6661 West Imperial Highway, Los Angeles, CA 90045

4

Preliminary Access Concepts

Wednesday August 23, 6:00 p.m. – 9:00 p.m.
Saturday August 26, 9:00 a.m. – 12:00 p.m.
Flight Path Learning Center, Imperial Terminal, located at
6661 West Imperial Highway, Los Angeles, CA 90045

5

Airfield Safety

Wednesday October 25, 6:00 p.m. – 9:00 p.m.
Saturday October 28, 9:00 a.m. – 12:00 p.m.
Proud Bird Restaurant, located at 11022 Aviation
Boulevard, Los Angeles, CA 90045

6

Preliminary North Airfield Concepts

Wednesday December 6, 6:00 p.m. – 9:00 p.m.
Saturday December 9, 9:00 a.m. – 12:00 p.m.
Flight Path Learning Center, Imperial Terminal, located at
6661 West Imperial Highway, Los Angeles, CA 90045

Source:

CDM Smith, 2012.

The meetings were interactive and the formats of the meetings varied according to their objectives. For
example, meetings included both formal presentations of information on the SPAS Process and existing
airport conditions as well as facilitated discussions and small group break-out sessions. All public
meetings were advertised by the LAWA LAX Stakeholder Liaison10 through newspaper advertisements
and email notifications. The meetings were held at the Flight Path Learning Center and at the Proud Bird
Restaurant, both of which are located on airport property. Copies of the meeting materials for each
meeting, including the meeting notice, welcome sheet, handouts, attendee sign-in sheets, presentation,
and public comments, are included in Appendix D-1, Community Meeting Materials.

10

LAWA's LAX Stakeholder Liaison Office was created to ensure public participation in the implementation of projects at LAX.
The Stakeholder Liaison Office provides stakeholders with direct access to applicable information on the project
implementation process and serves as a two-way conduit for communication on issues related to the modernization efforts at
the airport. The Stakeholder Liaison also provides informational briefings on projects at LAX.
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LAWA used public input from the meetings to develop and refine alternative options for the Yellow Light
Projects.

4.2.2.1

Overview of LAX Specific
Community Meetings

Plan

Amendment

Study

The following provides an overview of each of the community meetings held by LAWA between March
and December 2006. Each meeting followed a basic agenda including:


6:00 p.m. – Sign-in



6:15 p.m. – Presentation



7:00 p.m. – Working group break-out sessions/public questions



8:00 p.m. – Working group break-out summaries



8:45 p.m. – Next steps in the process



9:00 p.m. – Adjournment

March Meetings
Topics covered:


Provide an update on the Stipulated Settlement finalized in February 2006 regarding the LAX Master
Plan



Explain the Green Light Projects



Obtain ideas to potentially replace Yellow Light Projects with alternative projects that increase airport
efficiency and mitigate traffic, noise, and air pollution

April Meetings
Topics covered:


Present a project schedule update including topics for future meetings



Share an overview of the first public meetings



Provide some background traffic data to promote an understanding of passenger travel mode
patterns



Solicit the public's input on potential solutions, developed in conjunction with the Advisory Committee,
for solving congestion inside the Central Terminal Area and accessing the airport

May Meetings
Topics covered:
Provide information on and respond to questions about:


Aircraft operations and flight patterns



Noise contours



Noise mitigation efforts



Residential soundproofing program

August Meetings
Topics covered:


Provide background information on the public planning process



Report on regional planning efforts
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Review LAWA's progress on Stipulated Settlement commitments



Present preliminary ground access concepts developed in response to public and Advisory
Committee input from previous meetings and solicit feedback on the preliminary concepts

October Meetings
Topics covered:
No planning concepts were discussed at the October meetings. The focus of the meetings was on airfield
safety. Representatives from the FAA were present to provide information on runway incursions, tower
operations, and airport safety concerns.

December Meetings
Topics covered:


Report on regional planning efforts



Identify north airfield planning considerations



Present preliminary north airfield concepts and solicit feedback



Discuss reuse opportunities for LAX Northside and the Manchester Square and Belford properties
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5.

SPAS CONCEPT DEVELOPMENT PROCESS

This chapter discusses the steps used in the development of the alternative projects, including the role of
the community and SPAS Advisory Committee, in the formulation of "Yellow Light Project" replacement
concepts, which ultimately led to the identification of the SPAS alternatives. Appendix E, Concept
Development Process, provides additional materials related to the development of the airfield, terminal,
and ground access components of the SPAS alternatives.

5.1

Early Planning

5.1.1

Community Involvement

In March 2006, LAWA established a SPAS Advisory Committee. Advisory Committee members included
representatives of the County of Los Angeles, City of Los Angeles, City of El Segundo, City of Culver
City, City of Inglewood, and Alliance for a Regional Solution to Airport Congestion (ARSAC). In addition,
LAWA implemented a community-based planning process to involve members of the community and
other interested parties in the development of the Yellow Light Project replacement concepts.
The outreach and community involvement processes associated with the development of the Yellow Light
Project replacement concepts are detailed in Chapter 4, SPAS Community/Advisory Committee Input.
Appendix D, Community/Advisory Committee Meeting Materials, includes a list of Advisory Committee
and community meeting dates, meeting materials, and public comments from the community meetings.

5.1.2

Initial Concept Development

The initial concept development process began in 2006 and continued through 2007. As part of the
community involvement process, the SPAS Advisory Committee met to discuss the development of new
ground access, terminal, and airfield concepts. These concepts were subsequently presented at a series
of community meetings for review and comment by the general public. Typically, the concepts for the
different components (i.e., ground access, terminal, and airfield) were presented in separate public
meetings. All public comments were considered by LAWA.
Based on input from the SPAS Advisory Committee and community meetings, modifications and updates
to the concepts were made. At the conclusion of the initial development phase, the first iteration of the
SPAS concepts was included in the Notice of Preparation (NOP) for the SPAS Draft EIR in 2008.
Community and Advisory Committee meeting materials, which include planning goals and illustrations of
the initial development concepts, are located in Appendix D, Community/Advisory Committee Meeting
Materials.

5.1.2.1

Initial Ground Access Concepts

The initial ground access concepts were developed based on LAWA's experience and understanding of
the local traffic conditions at and around the airport, and input from the SPAS Advisory Committee and
community meetings. The SPAS Advisory Committee was assisted by the firm HNTB, providing expertise
and technical support in aviation and transportation planning. The ground access concepts were the
subject of LAX SPAS Community Meeting 4, held on August 23 and August 26, 2006 (see Chapter 4,
SPAS Community/Advisory Committee Input). The considerations underlying the development of the
ground access concepts, as identified in the Community Meeting 4 presentation materials provided in
Appendix D-1, Community Meeting Materials, included:


Reduce congestion on airport access roads



Increase capacity on airport access roads



Reduce congestion at Central Terminal Area (CTA) curb fronts



Increase points of access to and from the CTA
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Establish a direct transit connection to the LAX terminals



Create direct freeway access to the LAX terminal curbs



Increase security on LAX terminal access roads



Reduce air quality impacts caused by traffic congestion in and around LAX

In addition, the development of the initial ground access concepts took into consideration a potential
future two-station Green Line minimum operable segment, which would extend the Green Line from the
station at Aviation Boulevard and Imperial Highway to the intersection of Lincoln and Sepulveda
Boulevards.
The ground access components included new concepts for primary roadway access points around the
airport, including Century Boulevard, Sepulveda Boulevard, 98th Street, Arbor Vitae Street, and Lennox
Boulevard/Interstate 105 (I-105). New concepts were also developed to provide access to the CTA,
referred to in the planning process as the airport’s "front door," as well as access to potential future
terminal facilities, including a Midfield Satellite Concourse (MSC) and a West Satellite Concourse.
Additionally, the initial ground access concepts assumed implementation of ground transportation
facilities approved as part of the LAX Master Plan, including the Intermodal Transportation Center (ITC),
an Automated People Mover (APM) system, and a Consolidated Rental Car Facility (CONRAC).
In subsequent modifications to the original concepts, the ITC was replaced with an intermodal
transportation facility (ITF) at the northeast corner of Aviation Boulevard and Century Boulevard, as
discussed below. Relocation of the ITC from Continental City to Manchester Square reflected ongoing
changes in regional transit planning. In June 2006, the Board of Directors of the Los Angeles County
Metropolitan Transportation Authority (Metro, formerly MTA) initiated an effort to study extension of the
Green Line to LAX. In July 2006, Los Angeles City Councilman Bill Rosendahl introduced a City Council
Motion concerning implementation of a two-station minimum operable segment, described above.
Additionally, in the summer of 2006, Metro embarked on an analysis of transportation options along the
Harbor Subdivision, which parallels Aviation Boulevard in the vicinity of LAX, including a possible a future
transit line.
The initial ground access concepts are summarized below and illustrated in Figures 5-1 to 5-10. The
figures depict the access concepts combined with the ground transportation facility concepts. However,
these concepts are addressed separately below.

Primary Access Concepts


Century Boulevard Double Deck - This concept, illustrated in Figures 5-1 and 5-2, would doubledeck Century Boulevard to improve access to the CTA. This concept envisioned improved direct
freeway access to Interstate 405 (I-405) from Century Boulevard.



98th Street/Century Boulevard Access - This concept envisioned dual access along Century
Boulevard and 98th Street, with the addition of new direct access from I-405 to the CTA via 98th
Street. Existing Century Boulevard would be dedicated to eastbound traffic and 98th Street would be
dedicated to westbound traffic. This concept is illustrated in Figures 5-3 and 5-4.



Arbor Vitae Street Access - This concept is a variation of the 98th Street/Century Boulevard Access
concept, but would place the new direct access off of I-405 at Arbor Vitae Street, and through
Manchester Square, instead of 98th Street. This concept is illustrated in Figure 5-5.



Sepulveda Tunnel Improvements - This concept, illustrated in Figure 5-6, examined the possibility of
widening Sepulveda Tunnel to improve traffic flow into and out of the CTA. Changes to the tunnel
would include improved separation of airport traffic from through traffic to reduce congestion and
delays.
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Lennox Boulevard/I-405 and I-105 Interchanges – This concept built upon mitigation measures
included in the LAX Master Plan to provide new roadway access options off of I-405 and I-105. The
new access from I-405 would be located at Lennox Boulevard and include a new entrance roadway
that would direct traffic north to 98th Street and then west to the CTA. The new access from I-105
would be located just east of Aviation Boulevard and also direct traffic north to 98th Street and then
west to the CTA. All traffic on 98th Street would be westbound into the CTA and all traffic on Century
Boulevard would be eastbound exiting the CTA. This concept is illustrated in Figure 5-7.

Terminal Facility Access Concepts


"Front-Door" Landside Terminal Ground Access – Two variations of new "front door" access were
developed. One variation identifies a "front-door" improvement that would add a new "Drop Off/Pick
Up/Check In" location for Terminal 1 at the intersection of World Way North and Sky Way (Figure 58). A second concept would provide access to a new landside terminal (discussed in Section 5.1.2.2
below) at the airport’s "front-door." The ground access component of this facility would include major
interchange redesign at the intersection of Century Boulevard and Sepulveda Boulevard (depicted in
Figure 5-13 below).



Midfield Satellite Concourse Ground Access – This concept would provide a new north/south access
corridor that would be located between the Tom Bradley International Terminal (TBIT) and the MSC
(MSC, discussed in Section 5.1.2.2 below). The Green Line extension would be routed west from the
existing Aviation/LAX Station and parallel the new north/south access corridor to the MSC. This
option would require new tunnels under both the north and south airfields as well as new
interchanges along Imperial Highway and Westchester Parkway. This concept is illustrated in Figure
5-9.



West Satellite Ground Access – This concept includes roadway and APM access improvements to a
future West Satellite terminal (discussed in Section 5.1.2.2 below). Initial ground access concepts
developed in 2006 associated with the West Satellite included improvements to Westchester Parkway
and Imperial Highway. Access from Imperial Highway would be direct and independent from (east of)
Pershing Drive. The APM would also be extended from the CTA to the West Satellite. This concept
is illustrated in Figure 5-10. Later refinements to the terminal component of this concept were
coupled with refinements to the ground access component. These refined ground access
components are discussed together with the terminal components in Section 5.1.2.2 and illustrated in
Figures 5-14 through 5-18 below.

Ground Access Facilities


Intermodal Transportation Center – The original ground access concepts assumed implementation of
the ITC at the northeast corner of Aviation Boulevard and Imperial Highway, in the area referred to as
Continental City, as approved as part of the LAX Master Plan.



Automated People Mover – An APM would extend from the ITC to the CTA, stopping at a future
CONRAC, as approved as part of the LAX Master Plan.



Consolidated Rental Car Facility – A CONRAC would be located in the Lot C area, as approved as
part of the LAX Master Plan.



Intermodal Transportation Facility – Later iterations of the initial ground access options included an
ITF at the northeast corner of Aviation Boulevard and Century Boulevard, in the area known as
Manchester Square. This facility replaced the ITC included in the LAX Master Plan in the ground
access concepts.

5.1.2.2

Initial Terminal Concepts

Initial terminal concepts included alternative configurations for Terminals 1 through 3, a new "Front Door"
landside terminal, and new terminals located west of the CTA, including a Midfield Satellite option and a
West Satellite option. These initial concepts are discussed further below.
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North Terminal Concepts
As part of the Advisory Committee process, preliminary terminal concepts were developed that were
focused on the north terminal area. These were development options that could be implemented in place
of the demolition of Terminals 1 through 3 as included in the LAX Master Plan. The north terminal
concepts were identified based on their configuration shapes and included the following options (see
Figure 5-11):


Linear – North terminal concepts that are parallel to the runway/taxiway system



Pier – North terminal concepts perpendicular to the runway/taxiway system



"T" – North terminal concepts that are a combination of linear and pier configurations



Arc (also known as Curvilinear) – North terminal concepts that are generally parallel with the
runway/taxiway system but include an arc shape intended to maximize the number of aircraft gates

An additional concept, referred to as the "Super TBIT" concept, combined the arc/curvilinear layout on the
north side with redevelopment of TBIT with three pier concourses (see Figure 5-12).

New Terminal Concepts
In addition to the north terminal concepts listed above, several new terminal concepts were evaluated,
including the following:


New "Front-Door" Landside Terminal - Elements of this concept would include an International
Terminal east of Terminal 1 that would serve the West Satellite Concourse (later renamed the MSC),
an underground APM between the new International Terminal and the MSC, and ground access
improvements as described in Section 5.1.2.1. This concept is illustrated in Figure 5-13.



Midfield Satellite Concourse – Originally referred to as the West Satellite Concourse, but later
renamed, this concept assumed implementation of the facility that was approved as part of the LAX
Master Plan. Early concepts for the MSC (developed in 1996) are illustrated, together with ground
access components, in Figures 5-9 and 5-13.



West/Midfield Terminal 1 and 1a – This concept was developed in early 2007 and had two variations
that would add a new terminal and concourse (i.e., including aircraft gates) west of the approved
MSC and east of the existing airport fuel farm. The west terminal would be located in the same
general area, but west of, the MSC as included in the LAX Master Plan. The primary difference
between Variation 1 and Variation 1a is that Variation 1 has an aircraft "push-back zone" (i.e., area
into which an aircraft tug would push a departing aircraft away from the terminal gate and position
onto a taxiway) on the east side of the MSC. Without the "push-back zone," Variation 1a would move
the new west terminal and MSC slightly to the east, allowing for a larger vehicle parking area
footprint. Connectivity between terminals would be provided by an APM from the CTA to the MSC
and new west terminal. Ground access to the west terminal would be provided by World Way West
via Westchester Parkway and an extension of I-105. These concepts are illustrated in Figures 5-14
and 5-15.



West/Midfield Terminal 2 and 2a – This concept, also developed in early 2007 and including two
variations, is very similar to the West/Midfield Terminal 1 and 1a concept. The primary difference
between the two concepts is that under the West/Midfield Terminal 1 and 1a concept, the west
terminal would not include the gate piers attached to the terminal; that is, there would be no
concourse area or aircraft gates. Instead, the gate piers would be replaced by structured vehicle
parking. Another difference between the two concepts is the replacement of the vehicle parking
structure in the Terminal 1 and 1a options with an open/surface parking area. These concepts are
illustrated in Figures 5-16 and 5-17.
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West Terminal – This concept, developed in mid-2007, adds a new terminal at the west end of the
airport, and moves the west satellite approved as part of the LAX Master Plan to a location west of
the LAX Fuel Farm and east of the new west terminal. For aircraft gates, the West Terminal would
include an attached pier; gates would also be provided at the relocated satellite concourse. The
concept also includes a vehicle parking structure. A connection between the West Terminal and the
existing CTA would be provided via an APM. Ground access to the west terminal would be via
Westchester Parkway and Imperial Highway, although a new roadway system would be developed
that would allow the system to be independent of Pershing Drive from both the north and the south.
This concept is illustrated in Figure 5-18.

5.1.2.3

Initial Airfield Concepts

The initial SPAS airfield concepts were developed based on LAWA's expertise and input from the SPAS
Advisory Committee and community meetings. The SPAS Advisory Committee was assisted by the firm
HNTB, providing technical expertise in aviation and airfield planning. The initial airfield concepts were the
subject of LAX SPAS Community Meeting 6, held on held on December 6 and December 9, 2006 (see
Chapter 4, SPAS Community/Advisory Committee Input).
The considerations underlying the
development of the airfield concepts, as identified in the Community Meeting 6 presentation materials
provided in Appendix D-1, Community Meeting Materials, included:


Address safety concerns with runway incursions



Balance long-haul departing aircraft operations between the north and south airfields



Improve runway and taxiway spacing to ease large aircraft movement and safety



Reduce air quality impacts from existing north airfield taxiways and gate locations

In addition to meeting these goals, the initial airfield concepts included a range of configurations to
address impacts to the surrounding communities. Additionally, in the absence of Transportation Safety
Administration requirements to close the CTA to public vehicular traffic, the initial airfield concepts were
aimed at minimizing impacts to the existing north terminal facilities and maintaining an open CTA. The
initial airfield concepts are summarized below.


Minimal Change – This concept maintains the existing north airfield runway configuration and adds a
45-degree exit taxiway at the west end of Runway 6L/24R with a new connecting taxiway between
Runway 6R/24L and Taxiway E. This concept would also include operational and technological
improvements such as a new ASDE-X ground radar (also known as an Airport Surface Detection
Equipment Version X), new Runway Status Lights, a pilot alert system (in the cockpit), and full Airport
Traffic Control Tower staffing. This concept is illustrated in Figure 5-19.



Shift Runway 6R/24L 100 Feet South – This concept included two variations, both of which would
move existing Runway 6R/24L 100 feet to the south. With the additional space between the runways,
under one variation, new individual exit taxiways would be built for aircraft exiting Runway 6L/24R,
while under the other variation, a centerfield taxiway would be constructed. Under both variations,
Taxiway E and Taxilane D would be rebuilt. Under the centerfield taxiway variation, Runway 6L/24R
would be extended 475 feet to the west, and Runway 6R/24L would be extended 1,415 feet to the
west. These concepts are illustrated in Figures 5-20 and 5-21.



Shift Runway 6L/24R 100 Feet North – This concept would move existing Runway 6L/24R 100 feet to
the north and add a centerfield taxiway between the runways. Additionally, Runway 6L/24R would be
extended 1,495 feet to the west and Runway 6R/24L would be extended 1,415 feet to the east. This
concept is illustrated in Figure 5-22.



Shift Runway 6L/24R 340 Feet North – This concept would move existing Runway 6L/24R 340 feet to
the north and add a centerfield taxiway between the runways. Additionally, Runway 6L/24R would be
extended 1,495 feet to the west and Runway 6R/24L would be extended 1,415 feet to the east. This
concept is illustrated in Figure 5-23.
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Development of the initial SPAS airfield concepts considered the following five assessments of north
airfield safety that were completed in 2007 as part of the SPAS process. The following is a summary of
each of these studies. The complete studies are provided in Appendix H, North Airfield Safety
Assessments.


LAX North Airfield Special Peer Review, March 2007 - A special peer review process involving airport
industry experts was formed to objectively review the facts concerning the north airfield improvements
(i.e., various options for increasing the separation distance between Runways 6L/24R and 6R/24L,
adding a centerfield parallel taxiway, and modifying the locations designs of taxiway/runway
intersections) and to provide the group's insight and advice on the best solution and way to move
forward. The Peer Review Group consisted of 13 aviation experts from the private, airport, and public
sector with experience in planning, engineering and operations of major U.S. airports.
The Peer Review Group11 evaluated the north airfield from the perspectives of operational safety,
airfield balance, and efficiencies. They found that there is a definite need for improvements to the
north airfield, that doing nothing is not an option, and massive terminal demolition is not feasible. The
Group concluded that shifting the northerly runway 340 feet northward offers maximum safety,
balance, and efficiency advantages. This option provides for new large aircraft operations, does not
impact the apron/gate terminal infrastructure, presents fewer construction phasing impacts, and
provides for a full-length center taxiway to promote safe and efficient aircraft landing and takeoff
operations.



Analysis of LAX North Airfield Alternatives, May 2007 - An analysis of LAX north airfield alternatives
was prepared by the International Aviation Management Group, Inc.,12 an aviation planning firm
headed by a professor of Airport Operations and Management from Embry Riddle Aeronautical
University. The purpose of this study was to provide expert and objective guidance as to which
alternatives being considered for the SPAS at the time (i.e., provide more separation between
runways by moving Runway 6L/24R north by either 100 feet or 340 feet, or moving Runway 6R/24L
south by either 100 feet or 340 feet, or keeping runways in current locations) were most appropriate
for further study as they relate to operational safety, aircraft compatibility, capacity, and environmental
considerations.
The study determined that the alternatives that provided an additional runway separation of 340 feet
(LAX Master Plan Alternative D [340 feet south] and 340-foot north alternative) were the most
appropriate for further study, while the least appropriate alternatives were the no additional separation
and the 100-foot south concepts.



Los Angeles International Airport North Airfield Assessment, May 2007 - A north airfield assessment
was prepared by URS Corporation,13 a large multi-disciplinary worldwide aviation-consulting and
engineering firm. The study examined options for reconfiguring the north airfield to address airfield
safety related to runway incursions, the need to accommodate ADG VI aircraft, operational
efficiencies, and cost factors.
The study concluded that several aircraft types create operational challenges to the existing airfield
and that addition of a center taxiway, which could occur if there was more separation between the
existing runways, would eliminate several risks and problems. The study recommended, based upon
FAA standards, pursuing relocating Runway 6L/24R 350 feet northerly and increasing its runway
takeoff length. Current FAA design standards require greater separation between parallel runways
and between runways and taxiways than what exists in the north airfield today, to safely and
efficiently accommodate larger aircraft.

11
12
13

DMJM Harris-AECOM and Peer Review Group, LAX North Airfield Special Peer Review, Summary Report, March 2007.
International Aviation Management Group, Inc., Analysis of LAX North Airfield Alternatives, May 2007.
City of Los Angeles, Los Angeles World Airports, Los Angeles International Airport North Airfield Assessment, prepared by
URS Corporation, May 2007.
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Source: Los Angeles World Airports, 2006.
Prepared by: CDM Smith, 2012.
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Prepared by: CDM Smith, 2012.
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Los Angeles International Airport Modernization - Tomorrow is Now, May 2007 - Twenty-two
members of the Airline Pilots Association (ALPA)14 formed a committee to present their findings and
recommendations in a presentation entitled "Los Angeles International Airport Modernization Tomorrow is Now." ALPA is an international organization of over 60,000 pilots representing over 40
airlines that is heavily engaged in safety issues and improvements for the airline industry.
The ALPA Committee recommended that Runway 6L/24R be relocated northward to provide 623
feet, but not less than 550 feet, of runway to taxiway separation and that mirroring the separation on
the south airfield is not an option.



LAX North Airfield Proposed Runway Configuration - Safety Risk Assessment, May 2007 - The
Washington Consulting Group, Inc. (WCG)15 led a panel of subject matter experts through a safety
risk assessment on the north airfield proposed runway configurations. WCG is an Air Traffic
Management Systems and Air Traffic Controller Training firm that is expert in conducting an FAA
defined Safety Risk Management (SRM) Study. The SRM panel was to identify operational hazards,
analyze associated risks, and establish mitigating strategies to ensure the safe and expeditious
management of air traffic and then specifically develop and prioritize improvements that will increase
the level of airfield safety.
The analysis by panel produced a list of ten preliminary hazards associated with aircraft operating on
the existing north airfield. Table 5-1 describes the ten hazards.

Table 5-1
Preliminary Hazard List from 2007 North Airfield Safety Risk Assessment
Hazard
Number

Summary of Hazard Description

Summary of Possible Effect

LAX 001

Aircraft landing on Runway 24R, crossing Runway 24L
without Air Traffic Control Tower (Control Tower) clearance
at Taxiway (Twy) Y or Twy Z with a non-heavy aircraft
departing on 24L

Reduction of separation by a high severity operational error
that could lead to an aircraft collision, large reduction in
safety margin, serious or fatal injury, physical distress and
excessive workload

LAX 002

Same as LAX 001 above, but with a heavy aircraft
departing on Runway 24L

Same as LAX 001 above

LAX 003

Aircraft landing on Runway 24R, crossing Runway 24L
Significant increase in ATC and Flight Crew workload;
without Control Tower clearance at Twy AA or Twy BB with reduction in safety margin and physical discomfort of
a heavy aircraft departing Runway 24L
passengers

LAX 004

Same as LAX 003 above, but with a non-heavy aircraft
departing on Runway 24L

Slight reduction in ATC capability, slight increase in Flight
Crew workload, reduction in safety margin and physical
discomfort of passengers

LAX 005

Arrival and departure occurring simultaneously on Runway
24L

Reduction of separation by a moderate severity operational
error, significant increase in Flight Crew workload,
significant reduction in safety margin, physical distress to
passengers or possible injury

LAX 006

Arrival and departure occurring simultaneously on Runway
24R

Same as LAX 005 above

LAX 007

An arrival off of Runway 24R is holding at Twy AA or Twy
BB when there is both a departure on Runway 24L and a
new (trailing) arrival on Runway 24R, resulting in the

Reduction of separation by a high severity operational error
that could lead to an aircraft collision, large reduction in
safety margin, serious or fatal injury, physical distress and

14
15

Airline Pilots Association, Los Angeles International Airport Modernization - Tomorrow is Now, May 18, 2007.
Washington Consulting Group, Inc., LAX North Airfield Proposed Runway Configuration - Safety Risk Assessment, May 2007.
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Table 5-1
Preliminary Hazard List from 2007 North Airfield Safety Risk Assessment
Hazard
Number

Summary of Hazard Description
Summary of Possible Effect
aircraft at Twy AA or BB being within an area designated as excessive workload
an Obstacle Free Zone (OFZ)

LAX 008

Runway 24L in use for (sequenced) arrivals and departures
and Taxiway E in use with an Aircraft Design Group (ADG)
V aircraft (i.e., B747-400) or ADG VI aircraft (i.e., A380),
resulting in the taxiing aircraft tail impeding on the runway
OFZ

Reduction of separation by a moderate severity operational
error, significant increase in Flight Crew workload,
significant reduction in safety margin, physical distress to
passengers or possible injury

LAX 009

Runways 6R/24L and 6L/24R in use with increase of
complexity associated with new fleet mix of ADG V/VI
aircraft

Same as LAX 008 above

LAX 010

Runway 24R in use and Aircraft Rescue and Fire Fighting
(ARFF) equipment operating in runway safety area
northeast of the runway, resulting in ARFF equipment
inadvertently being within the runway OFZ

Slight increase of ATC complexity, no effect on Flight Crew,
inconvenience

Source:

CDM Smith, 2012, as summarized from Washington Consulting Group, Inc. LAX North Airfield Proposed Runway
Configuration - Safety Risk Assessment, May 2007.

The panel evaluated each of the ten risks using the FAA SRM process and data specific to the design
and operation of the north airfield, and rated each risk in terms of severity of safety consequences
and likelihood of occurrence. The panel then reevaluated each of the ten risks assuming relocation of
Runway 6L/24R 340 feet northward with a westward extension for a total length of 10,420 feet,
addition of a centerfield parallel taxiway, eastward extension of Runway 6R/24L for a total length of
11,700 feet departure length, and realignment of exit taxiways. The conclusions of the evaluation
indicated that the risk reductions associated with those improvements directly relate to the removal of
the midfield high speed turnoffs to the immediate and adjacent parallel runway, increased distance
between the parallel runways and operational opportunity for large/heavy aircraft to fully clear a
runway after landing, and the change to procedures for aircraft taxiing on Taxiway E, as facilitated by
and/or associated with, the addition of a centerfield parallel taxiway.

5.1.2.4

Initial Consolidated Concepts

Based on the initial ground access, terminal, and airfield concepts that were developed as a result of
consultation with the SPAS Advisory Committee meetings, and with input from the community, the
petitioner members of the Advisory Committee identified three consolidated concepts that were supported
by these committee members. These three initial concepts are summarized below.


Advisory Committee Unified Concept – This concept was predicated on the idea of moving Runway
6R/24L 100 feet to the south. The key elements of this concept, which are illustrated in Figure 5-24,
include the following:



Ground Access: Incorporates key LAX Master Plan ground access facilities, including a new
CONRAC along 98th Street, an ITC/"Kiss-and-Ride" facility in the area of Imperial Highway and
Aviation Boulevard, and an APM to connect the ITC and the CONRAC to the CTA. New Green
Line stations were anticipated to be located at a Metro/Intermodal facility at Aviation and Century
Boulevards and on Sepulveda Boulevard at Westchester Parkway. Roadway improvements
would include converting 98th Street to westbound traffic only with new access ramps from I-405,
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Source: HNTB, LAX Concept Development Report and Planning Illustrations, May 2007.
Prepared by: CDM Smith, 2012.
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and converting Century Boulevard to eastbound traffic only with a separate set of new entrance
ramps from I-405. A new I-405 interchange would be built at Lennox Boulevard with a connection
to Aviation Boulevard. New ramps to/from Imperial Highway would be built and connected to the
new Lennox Boulevard connection to Aviation Boulevard. Roadway improvement would also be
made along Century Boulevard and in the CTA.







Terminal: Removes Terminals 1 through 3 and replaces them with an arc/curvilinear terminal.
Gates would be added to the west side of TBIT and a new midfield satellite would be built, as
approved in the LAX Master Plan. The midfield satellite would be connected to the main terminal
area with an APM. TBIT would be expanded and would include an APM station.



Airfield: Moves Runway 6R/24L 100 feet to the south with an extension to the east and adds a
centerfield taxiway. Includes reconstruction of Taxiway E and Taxilane D, and the westerly
extension of Taxilane D. Assumes construction of four crossfield taxiways to the east and west of
the new midfield satellite, as approved in the LAX Master Plan.

El Segundo/Inglewood Concept – This concept was focused around the movement of Runway
6L/24R 100 feet to the north and was favored by Advisory Committee members City of El Segundo
and City of Inglewood. The key elements of this concept, which are illustrated in Figure 5-25, include
the following:




Ground Access: Improvements are the same as the "Unified" concept identified above.



Airfield: Moves Runway 6L/24R 100 feet to the north with an extension to the west and adds a
centerfield taxiway. In addition, Runway 6R/24L and Taxiway E would be extended to the east.
Assumes construction of four crossfield taxiways to the east and west of the new midfield
satellite, as approved in the LAX Master Plan.

Terminal: Adds new gates on the west side of TBIT and includes a new midfield satellite with an
APM connection to the main terminal area, as approved in the LAX Master Plan. TBIT would be
expanded and would include an APM station.

ARSAC/Westchester Concept – This concept assumed no physical changes to the north airfield and
was favored by Advisory Committee member ARSAC. The key elements of this concept, which are
illustrated in Figure 5-26, include the following:



Ground Access: Improvements are the same as the "Unified" and "El Segundo/Inglewood"
concepts identified above.



Terminal: Adds new gates on the west side of TBIT and includes a new midfield satellite with an
APM connection to the main terminal area, as approved in the LAX Master Plan. TBIT
improvements would include an APM station.



Airfield: This concept includes no physical changes to the north airfield, but would rely on
operational improvements to the airfield (for example, runway status lights) and additional Airport
Traffic Control Tower personnel. Assumes construction of four crossfield taxiways to the east
and west of the new midfield satellite, as approved in the LAX Master Plan, and an APM
connecting the satellite to the CTA.

5.2

First Iteration SPAS Concepts

Based on input received during the SPAS Advisory Committee and community meetings described above
and in Chapter 4, SPAS Community/Advisory Committee Input, LAWA developed several initial
alternatives for evaluation in the SPAS Draft EIR. These alternatives incorporated comments and
concepts identified during the community and Advisory Committee consultation process. As discussed in
Section 2.1.1.3, LAWA circulated an NOP for the preparation of a SPAS Draft EIR in 2008, which
included these alternatives.
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The 2008 SPAS NOP identified six alternatives to be evaluated in the Draft EIR, including two variations
of the No Project Alternative. The alternatives, which were identified according to their airfield
configurations, included:


No Project/No Development (Existing Conditions)



No Project/No Specific Plan Amendment (Implement Approved Master Plan)



Runway 6R/24L 100' South



Existing Runways with Operational Improvements Only



Runway 6L/24R 100' North



Runway 6L/24R 340' North

These alternatives included the following terminal configurations:


New Linear Terminal (Approved Master Plan)



New Curvilinear Terminal (associated with Runway 6R/24L 100' South alternative)



Drop Off/Pick Up Area east of Terminal 1 (associated with Existing Runways with Operational
Improvements Only alternative)



No Terminal Improvements (associated with Runway 6L/24R 100' North, and Runway 6L/24R 340'
North alternatives)

These alternatives included the following ground access improvements:


Close access to CTA, GTC in Manchester Square, ITC in Continental City, two separate APMs (with
CONRAC and West Employee Parking projects assumed as approved Master Plan projects)
(Approved Master Plan)



Maintain access to CTA, transportation centers in Continental City and Manchester Square, modified
APM between the transportation centers and CTA, connectivity to future Metro Green Line extension
(all other build alternatives)

The basic characteristics of the six alternatives identified in the 2008 NOP are summarized in Table 5-2
and illustrated in Figures 5-27 through 5-32. Further descriptions of the six initial alternatives identified
for environmental analysis are included in Appendix E3-1, 2008 SPAS NOP.
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Prepared by: CDM Smith, 2012.

LAX Specific Plan Amendment Study Report

Initial Consolidated Concept El Segundo/Inglewood Concept
(Runway 6L/24R 100’ North)
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Source: HNTB, LAX Concept Development Report and Planning Illustrations, May 2007.
Prepared by: CDM Smith, 2012.

LAX Specific Plan Amendment Study Report

Initial Consolidated Concept ARSAC/Westchester Concept
(No Change to the North Airfield)
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Prepared by: CDM Smith, 2012.

LAX Specific Plan Amendment Study Report

1st Iteration Concept No Project/No Development (Existing Conditions)
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LAX Specific Plan Amendment Study Report

1st Iteration Concept - No Project/No Specific Plan
Amendment (Implement Approved Master Plan)

Figure
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LAX Specific Plan Amendment Study Report

1st Iteration Concept - Runway 6R/24L 100’ South
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LAX Specific Plan Amendment Study Report

1st Iteration Concept - Existing Runways with
Operational Improvements Only
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LAX Specific Plan Amendment Study Report

1st Iteration Concept - Runway 6L/24R 100’ North
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Prepared by: CDM Smith, 2012.

LAX Specific Plan Amendment Study Report

1st Iteration Concept - Runway 6L/24R 340’ North

Figure
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Table 5-2
Initial Alternatives Identified in the 2008 SPAS NOP

No Project/
No Development
Alternative

Yellow Light Project Options
North Airfield Reconfiguration
Keep Existing Runway Layout
Move Runway 6R/24L 340' South
Move Runway 6R/24L 100' South
Move Runway 6L/24R 100' North
Move Runway 6L/24R 340' North

Runway
6R/24L
100'
South
Alternative

X

Existing
Runways

Runway
6L/24R
100'
North
Alternative

Runway
6L/24R
340'
North
Alternative

X
X
X
X
X

Demolition of Terminals 1, 2, and 3
Keep Existing Terminals 1-3
Demolish Terminals 1-3

X
X

Ground Transportation Center
Keep Existing CTA Ground Access System (CTA Open to Public Access - No GTC)
Close CTA to Public Access - Build GTC
Keep CTA Open to Public Access - Build Transportation Centers at Manchester Square and
Aviation/Imperial
Keep CTA Open to Public Access - Build Transportation Centers at Manchester Square and at
Aviation/Imperial and Provide New Drop Off/Pick Up Area East of Terminal 1
Automated People Mover 2
Existing Conditions (No APM)
Build APM 2 (Connecting GTC to CTA)
Build Modified APM 1 instead of APM 2 to connect Transportation Centers to CTA
Build Modified APM 1 instead of APM 2 to connect Transportation Centers and New Drop Off/Pick
Up Area East of Terminal 1 to CTA
On-Site Road Improvements Associated with the GTC and APM 2
Existing System (No GTC and APM 2; therefore No GTC/APM-Related Road Improvements)
Build On-Site Road Improvements Associated with the GTC and APM 2
Source:

No Project/
No SPAS
Alternative
(Approved
Master Plan)

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
X
X

X

X
X
X
X

X

X

X

X

City of Los Angeles, Los Angeles World Airports, Notice of Preparation of a Draft Environmental Impact Report for the Los Angeles International Airport Specific Plan Amendment
Study, March 2008.
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5.3

Refinement of First Iteration SPAS Concepts

5.3.1

Factors Influencing Refinements

As discussed in Section 2.1.1.3, subsequent to circulation of the SPAS NOP in 2008, LAWA reconsidered
and refined the options for potential alternative designs, technologies, and configurations to be evaluated
in the SPAS Report and SPAS EIR. Input received during the SPAS EIR scoping meetings in 2008
contributed to the refinement of the alternatives to the Yellow Light Projects identified in the 2008 SPAS
NOP. Additional sources of information and changes leading to reconsideration of the Yellow Light
Project options included the following:


Completion of LAX North Airfield Safety Study (February 19, 2010),16 which found that, although
the current north airfield configuration provides a high level of safety, changes to the configuration by
further separating the runways would enhance safety and reduce airport congestion during peak
hours. (This study is provided in Appendix H, North Airfield Safety Assessments.)



Letter from FAA regarding LAX North Airfield Safety Study (April 2, 2010),17 urging the City of
Los Angeles and the Board of Airport Commissioners to reconfigure the north airfield in order to
"address the known safety risks, improve efficiency, and meet design standards on the LAX north
airfield."



Acquisition of the Park One parking facility by LAWA (July 28, 2009), which provides additional
area for airport improvements.



Subsequent analysis of the CONRAC by LAWA (2009-2010), including evaluation of the CONRAC
in the absence of a GTC in Manchester Square, consideration of financial feasibility, and assessment
of the implications for traffic and air quality associated with a CONRAC.



Subsequent analysis of CTA circulation options by LAWA (2009-2010), which evaluated
measures to improve traffic circulation while keeping the CTA open to private vehicles.



Updated 2009 Los Angeles County Metropolitan Transportation Authority (Metro) Long Range
Transportation Plan (adopted October 2009),18 including Crenshaw-LAX Transit Corridor Project
and Green Line Extension and the related proposed transit station on Aviation Boulevard between
98th Street and Century Boulevard.

The following identifies some of the background and reasoning for refinements to the first iteration SPAS
Concepts.

5.3.2

Refined Concept Development

5.3.2.1

Refined Ground Access Concepts

The configuration of the future LAX ground access components continued to evolve after the first iteration
of the SPAS concepts. The refinement of the ground access components focused on the following:


Keeping the CTA open to public traffic



Eliminating the need for a transportation facility along Aviation Boulevard at Imperial Highway



Development of a transportation facility closer to the terminal along 98th Street



Development of a CONRAC in the Manchester Square area, instead of in the Lot C area as approved
in the LAX Master Plan

16
17
18

Dr. Arnold Barnett (Chairman), Dr. Michael Ball, Dr. George Donohue, Dr. Mark Hansen, Dr. Amedeo Odoni, Dr. Antonio
Trani, Los Angeles International Airport North Airfield Safety Study, February 19, 2010.
FAA Administrator (J. Randolph Babbitt) Letter to Mayor Villaraigosa, Los Angeles International Airport North Airfield Safety
Study, April 2, 2010.
Los Angeles County Metropolitan Transportation Authority, 2009 Long Range Transportation Plan, October 2009.
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Maintaining and expanding Public Parking Lot C



Eliminating the concept for a West Employee Lot and adding employee parking in the Manchester
Square area or at the eastern end of the Public Parking Lot C area



Providing dedicated access to connect ground transportation functions between the Manchester
Square and the CTA, to include an APM or busway

In addition to the refinement of the ground access components above, LAWA also began to evaluate new
roadway concepts due to refinements in airfield and terminal concepts. These concepts included the
realignment of Lincoln Boulevard to meet Runway Safety Area (RSA) requirements for some Runway
6L/24R concepts and the relocation of Sky Way to the east because of the introduction of Terminal 0,
described below. The analysis of the ground access concepts during this iteration is further detailed in
Appendix E2, Ground Access Concept Development, with the exception of the Lincoln Boulevard
realignment which is documented in Appendix E1, Airfield and Terminal Concept Development.

5.3.2.2

Refined Terminal Concepts

The refinement of SPAS airfield concepts led to the evaluation of new terminal concepts that did not
involve the complete demolition of Terminals 1-3. This included terminal concepts that would be
compatible with moving Runway 6R/24L 100 feet to the south as well as with airfield concepts that kept
Runway 6R/24L in its current location. Because the existing distance between Runway 6R/24L and
Terminals 1-3 does not meet full FAA taxiway and taxilane separation standards for aircraft larger than
ADG III (i.e., B-737s), the introduction of new airfield alternatives also provided the opportunity to
evaluate new taxiway/taxilane options that would allow for improved operational efficiency of aircraft
larger than ADG III. The limited distance between Runway 6R/24L and existing terminal facilities also
meant that any option to improve taxiing capabilities for larger aircraft in this area would also involve
"down-sizing" or eliminating some gates at Terminals 1-3. The gate impact analysis for the various
taxiway/taxilane options between Runway 24L and the terminal is included in Appendix E1, Airfield and
Terminal Concept Development. The results of the gate impact analysis determined that the various
development options for Terminals 1-3 required the need to replace the impacted and eliminated gates
with a new Concourse 0, as well as extensions to TBIT and MSC.

5.3.2.3

Refined Airfield Concepts

Refinements to the airfield options were based on completion of the LAX North Airfield Safety Study19, the
Runway Safety Area (RSA) Practicability Study20 (which included all runway ends at LAX), and the Interim
Runway Taxiway Safety Improvement (ITSIP) Project.21 Additionally, airfield safety improvements that
had been incorporated into the first iteration concept referred to as Existing Runways with Operational
Improvements Only were already being implemented, including enhanced runway pavement markings,
signage and lighting, the deployment of Runway Status Lights (prototype program), and the installation of
Runway Status Lights (Phase II). Therefore, this concept was dropped from further consideration.
The approved LAX Master Plan, which included the 340-foot south relocation of Runway 6R/24L, had
been based on then-current FAA guidelines for separation distances for New Large Aircraft (Aircraft
Design Group [ADG] VI) aircraft. Due to additional operational analysis by FAA since development of the
LAX Master Plan, separation distances for ADG VI have been revised. The first iteration 340-foot north
option was a concept considered to have the same operational benefits as the original 340-foot south
alternative in the LAX Master Plan. Although the 340-foot south alternative was approved in the LAX
Master Plan, a 340-foot north concept would not likely be approved by the FAA with the same operational
19
20
21

Dr. Arnold Barnett (Chairman), Dr. Michael Ball, Dr. George Donohue, Dr. Mark Hansen, Dr. Amedeo Odoni, Dr. Antonio
Trani, Los Angeles International Airport North Airfield Safety Study, February 19, 2010.
City of Los Angeles, Los Angeles World Airports, Airports Facilities and Planning Division, Runway Safety Area Practicability
Study; Runways 6L/24R and 6R/24L, April 9, 2010.
City of Los Angeles, Los Angeles World Airports, Comparative Safety Risk Assessment; Interim Taxiways Safety
Improvement Project, July 2010.
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benefits because of the revised separation standards for ADG VI aircraft. Therefore, the 340-foot north
concept identified in the first iteration of the SPAS concepts was dropped from further consideration.
Although the 340-foot north concept was eliminated, airfield operational benefits can still be obtained from
moving Runway 6L/24R to the north more than 100 feet. Because these benefits could vary with many
different separation options, LAWA initiated a detailed analysis of various options at specific distances
that would provide operational benefits. These refined concepts included moving Runway 6L/24R to the
north at 200, 300, 400, and 500 foot distances. The refinements also evaluated options that would keep
the Runway 24R approach Runway Protection Zone (RPZ) clear of residential properties east of the
runway. A refined concept was developed that included displacing the Runway 24R landing threshold
604 feet to the west as well as extending the runway 604 to the west to maintain the runway’s existing
landing length. Because Runway 6L/24R would be extended to the west 604 feet, the landing threshold
for Runway 6L would be displaced 604 feet to the east to maintain the existing glide path for Runway 6L
approaches.

5.4

Second Iteration SPAS Concepts

As indicated above, based on subsequent information and events, including completion of the North
Airfield Safety Study in 2010 and FAA and City response to the study, updates to Los Angeles County
mass transit plans, acquisition of Park One by LAWA, and further analysis of the ground transportation
system by LAWA, as well as additional community input received during the scoping meetings for the
Draft EIR in 2008, LAWA expanded and refined options for the potential alternative SPAS designs,
technologies, and configurations.
The SPAS Revised NOP identified the following airfield, terminal, and ground access options:

Airfield Options


Move Runway 6R/24L 340' south (approved Master Plan)



Move Runway 6R/24L 100' south (with two taxiway/taxilane variations)



Move Runway 6L/24R 100' north



Move Runway 6L/24R 200' north



Move Runway 6L/24R 300' north



Move Runway 6L/24R 400' north

Terminal Options


Demolish most of Terminals 1-3, including the terminal piers/concourses in their entirety (Approved
Master Plan)



No Demolition of Terminal 1-3 buildings, addition of Concourse 0, deletion of northernmost gates at
TBIT, northerly extensions of TBIT and MSC (associated with one of the Runway 6R/24L 100-foot
south taxiway/taxilane options and all of the Runway 6L/24R north options)



Partial demolition of Terminal 1 building, addition of Concourse 0, deletion of northernmost gates at
TBIT, smaller northerly extensions of TBIT and MSC (associated with the other Runway 6R/24L 100foot south taxiway/taxilane option)

Ground Access Options


Close access to CTA - build GTC at Manchester Square (Approved Master Plan)



Maintain access to CTA - build employee parking lot at Manchester Square and transportation facility
south of Lot C and north of 98th Street, connected to one another and to the CTA by a dedicated
access route, and redesign the CTA entry roadways (Ground Transportation Concept A)
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Maintain access to CTA - build CONRAC at Manchester Square, public and employee parking in Lot
C, and transportation facility south of Lot C and north of 98th Street, connected to one another and to
the CTA by an APM, and redesign the CTA entry roadways (Ground Transportation Concept B)

APM 2 Options


Build APM 2 (Approved Master Plan)



Do not build APM 2 - build a dedicated route between Manchester Square and the CTA (included in
Ground Transportation Concept A)



Build a modified APM 2 (included in Ground Transportation Concept B)

The airfield options are illustrated in Figures 5-33 through 5-38, terminal options in Figures 5-39 through
5-42, and ground transportation options in Figures 5-43 through 5-44. Further descriptions of the airfield,
terminal, ground transportation, and APM 2 options identified in the SPAS Revised NOP are included in
Appendix E3-2, 2010 SPAS Revised NOP.
At the time the SPAS Revised NOP was published, LAWA had not determined which combinations of the
various elements (i.e., north airfield reconfiguration options, options regarding Terminals 1-3, ground
access options, and APM options) would be considered as alternatives in the SPAS EIR.

5.5

Refinement of Second Iteration SPAS Concepts

Following the publication of the SPAS Revised NOP described in the previous section and receipt and
review of public and agency comments on the NOP, the concepts were evaluated relative to a variety of
metrics in order to refine or validate each concept. The sections below describe the various analyses
conducted related to the airfield, terminal, and ground access improvements associated with each
concept.

Airfield Concepts
Analyses were undertaken to evaluate both the operational capability of the airfield and potential physical
effects. The operational analyses included pilot line-of-sight, Obstacle Free Zone (OFZ) aircraft profiles,
and take-off length requirements. Analyses related to the physical effects of the various airfield
improvement concepts included evaluation of land uses within the RPZ, modifications to the Argo
Drainage Channel, realignment of Lincoln Boulevard, siting of navigational aids, relationship of the
concepts to the abandoned tunnel segment that lies beneath Runway 6L/24R, airspace obstruction
identification, and consequences of the Taxilane D extension.
Below is a description of the various analyses and their resulting conclusions.

Pilot Line-of-Sight
In February 2010, an Academic Panel completed the Los Angeles International Airport (LAX) North
Airfield Safety Study with the primary purpose of estimating the potential level of safety for the existing
and prospective north airfield configurations. As part of the study, the Academic Panel examined
characteristics of airport geometric design that could impact the level of safety. One such area of
evaluation was the ability of taxiing aircraft to maneuver in such a way that pilots can observe the
departure/arrival end of the active runway. This concept was applied to the evaluation of the SPAS
Revised NOP concepts.
PathPlanner A5©, a Computer-Aided Design (CAD) based aircraft tracking program developed by Simtra
AeroTech, was used to simulate the aircraft taxi movements associated with each of the SPAS Revised
NOP concepts to determine the ability of a pilot to observe the departure/arrival end of Runway 6R/24L
upon reaching the hold line during a turn from a centerfield taxiway.
Results of the pilot line-of-sight analysis indicated that greater separations between a future centerfield
taxiway and Runway 6R/24L would increase the number of different aircraft types that could see the east
end of Runway 6R/24L when at the hold line. Additionally, the methodology developed for the analysis
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also provided the separation requirements that would allow specific aircraft types to be able to see the
east end of Runway 6R/24L from the hold line. For ADG V aircraft and the B747-8, 460 feet of separation
between a future centerfield taxiway and Runway 6R/24L would be sufficient to provide this line-of-sight.
For the A380-800, the necessary separation is 465 feet.
The assumptions, methodology, and results of the analysis are described in detail in the Runway Visibility
for North Airfield Concepts memorandum, provided in Appendix E1, Airfield and Terminal Concept
Development.

OFZ Aircraft Profiles
In order to evaluate the potential for aircraft to operate on runway-taxiway separations that are less than
the standards listed in FAA Advisory Circular (AC) 150/5300-13, Airport Design, profiles depicting various
aircraft types on the centerfield taxiway relative to the Runway 24L and 24R OFZs were developed.
Aircraft types that remained clear of both OFZs for a runway-taxiway separation that is less than the FAA
standard resulted in the assumption that LAWA would request and obtain a Modification of Standard
(MOS) for that condition.
The OFZ aircraft profiles indicated that greater separations between a future centerfield taxiway and
Runways 6R/24L and 6L/24R would increase the number of different aircraft types able to operate on the
centerfield taxiway without penetrating the OFZs. Additionally, the methodology developed for the
analysis also provided the separation necessary between Runway 6L/24R and a centerfield taxiway for
specific aircraft types to remain clear of the Runway 24R OFZ while turning from the centerfield taxiway to
the hold line prior to crossing runway 6R/24L. For ADG V aircraft and the B747-8, 445 feet of separation
between a future centerfield taxiway and Runway 6L/24R would be sufficient to prevent OFZ penetration.
For the A380-800, the necessary separation is 515 feet.
The assumptions, methodology, and results of the analysis are described in detail in the Runway Visibility
for North Airfield Concepts memorandum, provided in Appendix E1, Airfield and Terminal Concept
Development.

Take-off Length Analysis For Runway 6R/24L
Some long-haul departures at Maximum Gross Take-off Weight (MGTOW) must bypass the north airfield
in order to use the longer runway length available on the south airfield. As such, it was recognized that
an extension to Runway 6R/24L could help balance the number of departures able to utilize the north
airfield. In order to quantify the number of additional departures that could use the north airfield, airplane
manufacturers’ airport planning manuals were used to calculate the takeoff distances for aircraft
anticipated to use the airfield in the 2025 timeframe with a MGTOW of 255,000 pounds.
Additional aircraft types able to depart Runway 24L with a 1,250-foot extension while operating at
MGTOW during International Standard Atmosphere conditions include the A340-600, B747-400 and
B767-300.
The assumptions, methodology, and results of the analysis described above are detailed in the Los
Angeles International Airport Takeoff Length Analysis for Runway 6R/24L memorandum, provided in
Appendix E1, Airfield and Terminal Concept Development.

Land Uses Within the Runway Protection Zone
FAA AC 150/5300-13, Airport Design, provides a list of recommended land uses to be excluded from the
RPZ where it is impracticable for the airport owner to acquire the entire RPZ. These include residences,
places of public assembly (churches, schools, hospitals, office buildings, shopping centers, etc.), and fuel
storage facilities. Because a large portion of the north airfield existing RPZs, as well as those associated
with the SPAS Revised NOP airfield concepts, falls outside of the airport property boundary, the type and
quantity of the non-airport controlled parcels within the RPZ were identified.
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The results of the analysis showed that airfield concepts with displaced thresholds on Runway 24R would
remove all residential parcels from the Runway 24R approach RPZ regardless of any north or south
shifts. However, northern runway shifts did increase the number of other parcel types, mainly commercial
and parking, that would fall within the RPZ.
Documentation, exhibits, and tables detailing the parcels for the various airfield concepts are provided in
Appendix E1, Airfield and Terminal Concept Development.

Argo Drainage Channel
The Argo Drainage Channel is a man-made flood control structure consisting of an unlined channel
approximately 30 feet deep and approximately 9,900 feet long, which runs roughly parallel to and
approximately 500 feet to the north of Runway 6L/24R. Relocation of Runway 6L/24R to the north would
cause the associated RSA and Object Free Area (OFA) to encroach upon the Argo Drainage Channel.
As such, each of the SPAS Revised NOP airfield concepts was examined relative to the Argo Drainage
Channel in order to determine the linear footage that may require modification in order to meet FAA
standards.
Any northern shift would require a portion or all of Argo Drainage Channel to be reconstructed in order to
meet RSA and OFA grading requirements.22 However, the analysis showed that the point at which the
entire length of Argo Drainage Channel, approximately 9,900 linear feet, must be fully reconstructed is
between 200 feet north and 300 feet north. Northerly shifts within this range would require that the Argo
Drainage Channel be structurally covered (i.e., converted to a concrete box culvert) to support the weight
of an aircraft. Northerly shifts of less than 200 feet would require a lesser linear portion of the channel to
be structurally covered.
Exhibits depicting the RSA, OFA, and Argo Drainage Channel for each of the SPAS Revised NOP airfield
concepts are provided in Appendix E1, Airfield and Terminal Concept Development.

Lincoln Boulevard
Similar to the Argo Drainage Channel, relocation of Runway 6L/24R to the north would place portions of
Lincoln Boulevard within the RSA and/or OFA. Consequently, new alignments of Lincoln Boulevard were
developed (including covered and below grade sections) in order to comply with FAA standards.
Concepts with greater runway separation would require portions of the alignment to be covered and
below grade. The conceptual alignments are provided in Appendix E1, Airfield and Terminal Concept
Development.

Navigational Aid Siting
Movement of any north airfield runway or threshold would cause the associated locations of runway
dependent navigational aids to shift with the runway. As such, the probable location of the navigational
aids associated with the SPAS Revised NOP airfield concepts were identified in order to determine if any
conditions exist that would preclude a concept from being practicable.
Upon completion, no instances were found that would make any of the evaluated concepts infeasible due
to navigational aids siting. Exhibits depicting the location of the runway dependent navigational aids are
provided in Appendix E1, Airfield and Terminal Concept Development.

North Airfield Abandoned Tunnel Segment
When Runway 6L/24R was constructed, a 720-foot-long tunnel segment was constructed under a portion
of the runway to facilitate the potential future extension of Lincoln Boulevard under the runway. The
tunnel has never been used, leaving a partially completed section beneath the north airfield. Depending
22

Under existing regulatory requirements, and independent of the LAX Master Plan or SPAS, approximately 750 linear feet of
the eastern portion of the channel that lie within the Runway 6L/24R RSA are required to be structurally covered (i.e.,
converted to a concrete box culvert) to support the weight of a truck of a relocated service road.
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on the movement of the north airfield runways, potential engineering issues related to the presence of this
tunnel would need to be evaluated. As such, the location on the tunnel was identified relative to the
SPAS Revised NOP concepts.
Exhibits depicting the Revised SPAS NOP concepts relative to the north airfield abandoned tunnel
segment are provided in Appendix E1, Airfield and Terminal Concept Development.

Taxilane D Extension
For the purpose of quantifying the impact of extending Taxilane D to the west, in conjunction with the
north-south realignment of the taxilane, existing airport facilities that would fall within the OFA of two
relocation alignment concepts were identified. The alignments relocating Taxilane D farther to the south
would affect more facilities.
Exhibits depicting the Taxilane D extension alignments and corresponding impacted facilities are provided
in Appendix E1, Airfield and Terminal Concept Development.

Terminal Concepts
The review and evaluation of the SPAS Revised NOP concepts did not change the number of terminal
options evaluated in the EIR. The three terminal options described in the SPAS Revised NOP remained
the same, but refinements were made to the second and third options, as discussed below.
In the SPAS Revised NOP, the terminal option that would not involve demolition of any of the north
terminal buildings or alteration of the gate configurations was initially paired with an airfield option that
would relocate Runway 6L/24R north and an airfield option that would relocate Runway 6R/24L 100 feet
south, coupled with a full ADG V Taxiway E and a full ADG V/modified ADG VI Taxilane D. In further
refining both the airfield and the terminal concepts, this terminal configuration was no longer paired with
the Runway 6L/24R north or the Runway 6R/25L 100 foot south options but, rather, was paired with an
airfield option that involved no relocation of runways or taxiways, for reasons described below.
As the SPAS concepts and their associated Taxiway E and Taxilane D alignments were further defined,
the number of gates that would be affected could be quantified. This analysis included identification of
the number of gates that would need to be realigned, downsized,23 or eliminated. As a result of the
additional analysis, the related terminal requirements were refined. It was determined that the optimal
gate configuration for Terminal 1 would require demolition of the northern tip of this terminal under all of
the alternatives that included the relocation of Taxilane D. In addition, an evaluation of the gates at
Terminal 2 and Terminal 3 concluded that additional spacing was required between these terminals to
allow for dual-directional taxiing of aircraft to the gates on the west side of Terminal 2 and the east side of
Terminal 3. Moreover, it was determined that the terminal and concourse areas within Terminal 3
required modernization. The optimal configuration to meet both of these requirements involved
demolition and reconstruction of Terminal 3 with a building centerline shifted 40 feet to the west. Finally,
it was determined that terminal needs would best be met with the construction of a new terminal (which
could include ticketing, baggage, screening, and other functions), rather than only a concourse (which
would only include gates and concessions), east of Terminal 1. The only airfield configuration that would
not require modifications to terminals was an option that involved no relocation of runways or taxiways.
The terminal gate impact analysis for various taxiway and taxilane realignment options associated with
the SPAS concepts is provided in Appendix E1, Airfield and Terminal Concept Development.

Ground Access Concepts
A refinement of the SPAS Revised NOP ground access concepts was undertaken to distribute airport
parking demand, and modify commercial vehicle access and egress concepts as well as the proposed
development for the Manchester Square site. The following list outlines the refinements and resulting

23

A downsized gate would accommodate smaller aircraft types.
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ground access options from the second iteration of the SPAS concepts. There were no changes to the
APM concepts in this iteration.


Ground Transportation Concept A, identified in Section 5.4, was refined by expanding the footprint of
the employee parking lot within Manchester Square to accommodate more private and/or employee
vehicles. In addition, the footprint of the transportation facility south of Lot C and north of 98th Street
was extended to the east to ensure adequate space and street frontage along a major arterial (i.e.,
Airport Boulevard). This concept was also refined to eliminate the dedicated access for eastbound
commercial vehicle traffic exiting the CTA onto the grade-separated/dedicated transit system
connecting Manchester Square and the CTA. Rather, buses would exit the CTA in mixed-flow traffic
lanes, traveling north on Sepulveda Boulevard and east on 98th Street before entering the dedicated
transit access system. This refinement was made due to feasibility issues associated with extending
a dedicated alignment northerly from World Way South due to the presence of existing airport
facilities in this area, particularly the current LAWA Administration Building and the LAX pylons that
mark the entrance to the CTA.



Refinements were also made to Ground Transportation Concept B, identified in Section 5.4. The size
of the CONRAC facility in Manchester Square was reduced to add space for non-CONRAC parking.
As with Ground Transportation Concept A, the footprint of the transportation facility south of Lot C
and north of 98th Street was extended to the east to ensure adequate space and street frontage
along a major arterial (i.e., Airport Boulevard). No adjustments were made to the APM alignment
associated with this concept, however, an additional variation of this option was developed that
replaced the APM with the same dedicated transit system included in Ground Transportation Concept
A.

SPAS Alternatives Development
Taking into consideration the findings of the analysis described above, a total of nine SPAS alternatives
were developed to encompass the various airfield, terminal, and ground access design options.
Illustrations of these alternatives are provided in Chapter 6, SPAS Alternative Projects. The reasoning
and rationale for each alternative are detailed below.

Alternative 1
The pilot line-of-sight analysis revealed that the runway-taxiway separation necessary to allow pilots of
ADG V aircraft and the B747-8 taxiing on a future centerfield taxiway to see the east end of Runway
6R/24L prior to crossing the runway was 460 feet. This separation, combined with the FAA standard for
runway-taxiway separation of 500 feet for ADG V aircraft between Runway 6L/24R and a centerfield
taxiway during CAT I weather conditions, resulted in a total runway-runway separation of 960 feet. To
achieve these separations, a shift of Runway 6L/24R 260 feet to the north would be required. Terminal
options for Alternative 1 include the elimination and removal of gates at Terminals 1 through 3 and the
addition of Terminal 0. Ground transportation options include building a larger public parking area at
Manchester Square, a transportation facility north of 98th Street, and a dedicated transit access
connecting Manchester Square to the transportation facility and CTA. Under this alternative, Lincoln
Boulevard would be relocated, with a portion below grade. In addition, the Argo Drainage Channel would
be fully covered.

Alternative 2
The basis of Alternative 2 is the implementation of the ITSIP in lieu of increasing the separation between
the runways and adding a centerfield taxiway. ITSIP would reconfigure the taxiways between Runways
6R/24L and 6L/24R using the guidance presented in FAA Engineering Brief (EB) 75, Incorporation of
Runway Incursion Prevention into Taxiway and Aprons. EB 75 recommends that runway crossings occur
within the last third of a runway and that runway-taxiway intersections should be as close to 90 degrees
as possible. As such, ITSIP is an alternative design meant to achieve some of the same airfield safety
goals as the construction of a centerfield taxiway, but would not require the relocation of either runway.
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Terminal and ground transportation options for Alternative 2 are identical to Alternative 1, with the
exception of Lincoln Boulevard, which would not require realignment.

Alternative 3
Alternative 3 is the approved LAX Master Plan with minor modifications to accommodate the same
number of gates (i.e., 153) as the approved LAX Master Plan while taking into account changes in airfield
operational parameters. One change is the addition of winglets to many of the aircraft that operate at
LAX. These devices have been added to many aircraft to increase fuel efficiency but can also improve
aircraft handling characteristics as well as enhance safety for following aircraft by reducing wake
turbulence. The winglets widen the wingspan of these aircraft, thereby increasing the linear footage
needed for each aircraft gate. Another change is the agreement between LAWA and the airlines to
prohibit the parking of two aircraft at a single gate position, thereby requiring additional linear footage to
accommodate the same number of aircraft gates.

Alternative 4
Alternative 4 represents the elimination of all Yellow Light Projects and the implementation of only those
LAX Master Plan components that are reasonably foreseeable. This alternative includes minor airfield
improvements, such as increased displaced thresholds and an 835-foot extension to Runway 6R/24L to
incorporate the changes presented within the Runway 6L-24R and 6R-24L Safety Area Practicability
Study24 and the addition of a CONRAC in the Lot C area, as approved in the LAX Master Plan.

Alternative 5
The SPAS Revised NOP airfield concept proposing to relocate Runway 6L/24R 400 feet north, which
would meet FAA standards to fully accommodate ADG VI aircraft, was subsequently refined to take into
account the existing and anticipated visibility minimums for Runway 6R/24L (greater than or equal to 0.5
statute mile). Consequently, the separation between the centerfield taxiway and Runway 6R/24L was
decreased from 550 feet to 500 feet. This resulted in relocating Runway 6L/24R 350 feet north. Terminal
options for Alternative 5 are similar to Alternatives 1 and 2, including the addition of Terminal 0, but the
runway-taxiway separation under this alternative would cause the aircraft taxiway operations area to
extend farther south which, in turn, would result in the downsizing or elimination of a greater number of
gates and less concourse area. Alternative 5 focuses on airfield and associated terminal improvements;
no ground transportation options are included with this alternative, with the exception of Lincoln
Boulevard, which would be relocated, with a portion below grade. In addition, the Argo Drainage Channel
would be fully covered.

Alternative 6
The SPAS Revised NOP concept relocating Runway 6L/24R 100 feet north was retained due to the fact
that 100 feet is the minimum increase in separation between the two north airfield runways that would
allow for the construction of a centerfield taxiway. Terminal options for Alternative 6 are identical to
Alternatives 1 and 2. Alternative 6 focuses on airfield and associated terminal improvements; no ground
transportation options are included with this alternative, with the exception of Lincoln Boulevard, which
would be relocated, with a portion below grade. In addition, a portion of the Argo Drainage Channel
would be covered.

Alternative 7
Similar to Alternative 6, the SPAS Revised NOP concept relocating Runway 6R/24L 100 feet south was
retained due to the fact that 100 feet is the minimum increase in separation between the two north airfield
runways that would allow for the construction of a centerfield taxiway. Terminal options for Alternative 7
are similar to Alternatives 1, 2, 5, and 6, including the addition of Terminal 0, but the runway-taxiway
separation under this alternative would cause the aircraft taxiway operations area to extend the farthest
24

Ricondo & Associates, Inc., Runway 6L-24R & 6R-24L Safety Area (RSA) Practicability Study, April 9, 2010.
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south which, in turn, would result in the downsizing or elimination of a greater number of gates and less
concourse area. Alternative 7 focuses on airfield and associated terminal improvements; no ground
transportation options are included with this alternative.

Alternative 8
This alternative focuses on ground access improvements; no airfield or terminal options are included with
this alternative. The ground transportation options include utilizing Manchester Square for both public
parking and CONRAC facilities. This alternative includes a transportation facility south of Lot C and north
of 98th Street with connectivity to both Manchester Square and the CTA via a dedicated transit access for
buses.

Alternative 9
This alternative focuses on ground access improvements; no airfield or terminal options are included with
this alternative. The ground transportation options for Alternative 9 are the same as Alternative 8 with the
exception of the connectivity between Manchester Square and the CTA. The connectivity for Alternative
9 includes an APM.

5.6

SPAS Alternatives Evaluated in the Draft EIR

Based on the iterative refinements to the SPAS concepts documented above, nine final SPAS
alternatives were identified in the Draft EIR, offering a range of potential alternative designs, technologies,
and configurations that would provide solutions to the problems that the Yellow Light Projects were
designed to address, consistent with a practical capacity of LAX at 78.9 million annual passengers. The
key characteristics of each SPAS alternative can be grouped into three categories: airfield improvements,
terminal improvements, and ground access improvements. Details regarding each of these components,
as they relate to the SPAS alternatives, are outlined below.


Airfield Improvements - Airfield improvements include changes to the runways, taxiways, navigational
aids, and service and maintenance roads associated with the north airfield. The primary differences
in airfield improvements associated with the various SPAS alternatives pertain to:



Separation distances between runways and taxiways. Separation distances largely determine
the maximum size aircraft that can freely operate on that system under various visibility
conditions, and, in certain visibility conditions, would either require FAA approval of special
operating procedures (i.e., MOS or other forms of operational waivers) or would be prohibited;



Whether an increase in the separation distance between Runway 6L/24R and Runway 6R/24L
would allow for the construction of a centerfield parallel taxiway between the runways, to enable
aircraft arriving on the outboard (6L/24R) runway to exit onto the center taxiway and hold while
aircraft are departing on the inboard (6R/24L) runway, thereby allowing the departing aircraft to
safely pass before the arriving aircraft proceeds to the terminal gates;



The extent to which the Lincoln Boulevard and the Argo Drainage Channel would have to be
modified in order to accommodate a northerly shift in the alignment of Runway 6L/24R;



Whether Runway 6R/24L would be extended 1,250 feet eastward to provide greater departure
length in west flow condition that would better accommodate departures of large aircraft on longhaul flights and improve the balance between the north airfield and the south airfield relative to
such departures;



Whether Runway 6L/24R would be reconfigured or extended to relocate its associated RPZ with
respect to residential uses, and/or to improve the north airfield and the south airfield relative to
the operation of aircraft;
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How RSA requirements would be met, in terms of runway extensions, declared distances,25
displaced thresholds,26 or a combination thereof; and



Separation distances between Runway 6R/24L, Taxiway E, Taxilane D, the adjacent vehicle
service road, and the aircraft gates/parking positions at the north end of the CTA, which largely
determine the maximum size aircraft that can either freely operate on that system or would be
subject to certain limitations, particularly as related to the interface between aircraft going to or
from the gates at Terminals 1 through 3 and aircraft taxiing to the east end of Runway 6R/24L for
departure.



Terminal Improvements - Terminal improvements consist primarily of additions/demolitions to existing
terminals/concourses, and, for most SPAS alternatives, the construction of a new terminal - Terminal
0 ("zero"). The primary differences in terminal improvements for the various SPAS alternatives are
directly related to the movement of runways and taxiways under each alternative. Specifically, the
alternatives differ in the location of their building limit lines (i.e., the "object free" safety area along
runways and taxiways where no part of a structure can be present) and their aircraft parking limit lines
(APLL) (i.e., the safety clearance setback area along runways and taxiways into which no part of an
aircraft parked at a gate can extend). The northernmost limit of concourse building area and/or
aircraft gate parking positions is defined by the southernmost safety clearance distance for the
runways and taxiways in the north airfield. Depending on the location and design of the runways and
taxiways associated with each alternative, the locations of the building limit line and APLL may differ
between alternatives.
In general, the building lines and APLLs associated with most of the alternatives extend southward,
overlapping, to varying degrees, portions of the concourse areas for Terminals 1 through 3, which
would require removal (demolition) of those building areas that encroach past the building limit line
and/or the elimination or reduction in aircraft size capability of gate parking positions that encroach
past the parking limit line. Conversely, the building and parking limit lines associated with several
alternatives do not extend as far south as the limit lines defined in the LAX Master Plan, which
assumed the movement of Runway 6R/24L 340 feet south and defined the northerly building limits for
the TBIT West Gates, currently under construction as part of the Bradley West Project, and the future
MSC. In those cases, establishing building and parking limit lines farther north than the current LAX
Master Plan limit lines would allow the opportunity for a future northward extension (i.e., an addition
to) the north concourses for Bradley West and the MSC.
While the amount of concourse area and the layout of aircraft gates vary between alternatives, all of
the SPAS alternatives include no more than 153 passenger gates.
Certain alternatives propose a westerly realignment of the Terminal 3 concourse to provide a wider
alleyway between the concourses at Terminals 2 and 3 for aircraft taxiing.
For those alternatives that include development of the new Terminal 0, the existing alignment of Sky
Way (the primary access road connecting CTA to southbound Sepulveda and 96th Street Bridge)
would be shifted east, into the area now occupied by the Park One parking lot, providing an improved
entrance roadway into the CTA.



Ground Access Improvements - Ground access improvements consist of changes to on-airport and
off-airport roads, addition of specific transportation facilities, development of dedicated access (i.e.,
busway or APM) into the CTA, and changes in parking locations. While the focus of SPAS is on
alternatives to the Yellow Light Projects, such as the GTC and its associated roadways and one of
the two APM systems proposed under the LAX Master Plan (APM 2), the ground access
improvements proposed under the various SPAS alternatives also take into consideration key nonYellow Light projects that are integral parts of the overall ground access system. Such projects

25
26

Declared distances are the distances the airport operator declares available for an aircraft’s take-off run, take-off distance,
accelerate-stop distance, and landing distance requirements to obtain a standard safety area.
A displaced threshold is a threshold that is located on a point on the runway other that the designated beginning of the runway
to satisfy approach surface criteria and/or RSA length requirements.
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include the CONRAC, the ITC, the APM connecting the ITC and CONRAC to the CTA, and the West
Employee Parking facility. The ground access improvements proposed under the various SPAS
alternatives represent different combinations of options to the Yellow Light Projects. Due to integral
nature of these key non-Yellow Light projects with the overall ground access system, the SPAS
alternatives include proposed modifications to, or proposed deletion of, these non-Yellow Light
projects.
Provided below is an overview of the nine SPAS alternatives addressed in the Draft EIR. The details of
each alternative are provided in Chapter 6, SPAS Alternative Projects.
Alternatives 1 through 4 are "fully-integrated" alternatives that include specific improvements in all three
categories: airfield improvements, terminal improvements, and ground access improvements.
Alternatives 5 through 7 focus on variations to the airfield improvements, which, in turn, affect the terminal
improvements. Alternatives 8 and 9 focus on variations to the ground access improvements.
Although the primary focus of Alternatives 5 through 9 is on specific categories of improvements, there is
a certain amount of compatibility or "interchangeability" between the SPAS alternatives. Specifically, the
airfield and terminal improvements in Alternatives 5 through 7 are equally compatible with the ground
access improvements in Alternatives 1, 2, 8, and 9. Likewise, the ground access improvements in
Alternatives 8 and 9 are equally compatible with the airfield and terminal improvements in Alternatives 1,
2, 5, 6, and 7. In other words, the proposed ground transportation system incorporated into Alternatives 1
and 2 could function in the same manner with Alternatives 5, 6, or 7. That would also be the case for the
ground transportation systems under Alternatives 8 and 9, which could be developed under
Alternatives 5, 6, or 7, and could also replace the ground transportation system currently proposed for
Alternatives 1 and 2. On the other hand, Alternatives 3 and 4 are unique "fully-integrated" alternatives
and are not considered to have elements that are "interchangeable" with the other SPAS alternatives.
While Alternatives 5, 6, and 7 focus on options for airfield/terminal improvements and Alternatives 8 and 9
focus on options for ground access improvements, these five alternatives (Alternatives 5 through 9) would
only address all of the problems that the Yellow Light Projects were designed to address in conjunction
with another alternative (Alternatives 1 through 4), or portion thereof. Additional information regarding the
characteristics of each of the nine alternatives in presented above in Chapter 1, along with figures
delineating the key components of the alternatives.
The nine SPAS alternatives were formulated at a programmatic level of conceptual planning, and no
design or engineering plans, or construction phasing plans or schedules, are available for any of the
alternatives. In general, however, it is assumed that all of the improvements proposed under each
alternative would be completed by 2025, with construction beginning in 2015.

5.7

Alternatives Considered but Rejected during
Concept Development Process

5.7.1

Alternative Location

Implementation of any of the SPAS alternatives would not be feasible at any location other than LAX.
Pursuant to the Stipulated Settlement, the SPAS will plan for the modernization and improvement of LAX.
Implementing the SPAS alternatives at any other location would not accomplish this fundamental goal.
The existing facilities at LAX cannot accommodate the existing demand and forecasted increase in the
numbers of aircraft, cargo, and passengers without significant delays and a very poor level of service. As
the existing facilities are used beyond their design capacity, the level of service provided to the user
degrades. This lowering of the level of service may be demonstrated by increased congestion within the
passenger terminals, the various surface roads on and around the airport, and on the airfield itself. The
consequences of taking no action to solve this problem will result in a loss of air service and declining
economic benefits (jobs) for the Los Angeles region. Air service and economic benefits would likely
relocate to other regions both within the state of California and to other states. Therefore, any
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comprehensive solution to meeting the regional demand for transportation must include improvements at
LAX.

5.7.2

Alternative Designs

As detailed throughout this chapter, several alternative concepts were formulated and considered during
development of the nine SPAS alternatives. Three of the airfield improvement concepts initially
considered for inclusion in the Draft EIR were subsequently refined or consolidated. Specifically, an
airfield improvement concept proposing to relocate Runway 6L/24R 400 feet north, which would meet all
FAA standards for ADG VI aircraft, was subsequently refined to meet the basic requirements with only a
350-foot northward move. That refined alternative is Alternative 5 in this SPAS Report. Two other airfield
improvement concepts, one proposing to move Runway 6L/24R 200 feet north and the other to move the
subject runway 300 feet to the north were consolidated into the 260-foot north move, which is
Alternative 1 in this SPAS Report.

5.7.3

Three-Runway Airfield

This concept involves removing one of the two runways within the north airfield and operating LAX with a
three-runway system (i.e., one runway in the north airfield along with the two existing runways in the
south airfield). This concept would provide sufficient runway and/or taxiway/taxilane separation distances
for ADG V and VI aircraft on the north airfield and would eliminate the existing safety hazards associated
with crossing an active runway within that airfield. However, the removal of a runway in the north airfield
would have adverse impacts on and around the south airfield because of the associated shift in daily
aircraft activity from the north airfield to the south airfield. This shift in activity would create unbalanced
and inefficient operations for arriving and departing aircraft both in the air and on the ground. Under a
three-runway system, a number of aircraft gated on the north side of the CTA, that would otherwise taxi to
and from the north airfield, would instead have to taxi to and from the south airfield. While this type of
three-runway configuration could reduce aircraft noise exposure levels in developed areas north of the
airport, it would essentially just shift aircraft noise exposure impacts to the highly populated areas south
and southeast of the airport. Similarly, this geographic shift in aircraft activity would be accompanied by a
southward shift in emissions of airfield-related air pollutants; moreover, there would be a net increase in
overall airfield emissions because of the increased taxiing times, distances, and congestion associated
with more aircraft operations being concentrated in the south airfield. To the extent that such congestion
and delays associated with aircraft movements on the ground hamper the ability of air traffic control to
clear runways for arriving flights, any resultant need to have inbound aircraft divert from the approach
path and go into a hold pattern would increase regional air pollutant emissions, including emissions of
greenhouse gases. The imbalance in aircraft operations between the north airfield and the south airfield
would adversely affect the overall operational performance of the entire LAX airfield system. In light of
the above, a three-runway airfield is not considered a viable concept (i.e., a SPAS alternative) and was
therefore eliminated from further evaluation.

5.7.4

Next Generation Technology

The Next Generation Air Transportation System, or NextGen, is currently being developed to provide a
transformative change in the management and operation of how aircraft operate. The primary
components of NextGen are related to technologically-advanced electronic navigational and
communication systems associated with air traffic control, on-board aircraft systems, and airline
operations. NextGen is designed to integrate all modes of aircraft operations including gate push-back,
taxi operations, takeoffs, enroute flight, landings, and gate arrival. Once fully developed and implemented
on a large scale, airports and aircraft in the National Airspace System will be connected to NextGen's
advanced infrastructure and will continually share real-time information to provide a better travel
experience.
The application of NextGen to the SPAS effort was considered by LAWA to determine if any component
of NextGen could provide for a viable concept. Although NextGen systems could provide for better
ground situational awareness for air traffic controllers and pilots, and it could make airfield operations
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more efficient, it would not increase safety-related physical separation distances on the ground to meet
ADG V and VI runway and/or taxiway/taxilane separation standards and OFZ requirements. Based on
this evaluation, LAWA determined that no component of NextGen technology can provide a viable
concept (i.e., a SPAS alternative) and, therefore, NextGen was eliminated from further consideration.

5.7.5

Offset Runways and Simultaneous Offset Instrument
Approaches

A Simultaneous Offset Instrument Approach (SOIA) is a procedure typically used to enhance airfield
operational capacity by allowing simultaneous instrument approaches to closely-spaced parallel runways
or to closely-spaced runways that are not parallel. This concept was considered by LAWA during the
formulation of SPAS airfield improvement options for increasing the separation between the runways in
the north airfield in order to meet FAA separation standards for runway and/or taxiway operations,
specifically as related to ADG V and VI aircraft. Offsetting one of the runways in the north airfield could
provide the required separation distance between the runways that would allow construction of a
centerfield taxiway; however, any new approach to the offset runway would have adverse impacts to offairport areas, by shifting aircraft noise impacts to newly exposed areas. Also, the use of SOIA operations
inherently reduces overall airfield operational performance. Based on the above, LAWA determined that
offset runways and associated SOIAs do not provide a viable concept (i.e., a SPAS alternative) and,
therefore, they were eliminated from further consideration.

5.7.6

Dual Runway Relocations

Under this concept, increased separation between runways, as necessary to allow the development of a
center parallel taxiway and achieve FAA runway and taxiway separation design standards for ADG V and
VI aircraft, would be accomplished by moving both runways. Specifically, Runway 6L/24R would be
relocated northward from its current location by, for example, 175 feet and Runway 6R/24L would be
relocated southward from its current location by 175 feet, and a center taxiway would be included, to
achieve a total of 350 feet of increased separation within the intervening area. There could be any
number of variations to this, such as moving Runway 6L/24R northward by a lesser amount (e.g., 100
feet), and Runway 6R/24L a greater amount (e.g., 250 feet), or vice versa, in order to achieve a total of
350 feet of increased separation, but the basic idea of this concept is to split the difference in achieving
an increased runway separation distance by moving both runways. Under this concept, any southward
relocation of Runway 6R/24L would necessitate a corresponding southward relocation of existing Taxiway
E and existing Taxilane D in order to meet the required runway and taxiway/taxilane separation distance
requirements. This concept would provide a means of achieving the same design standards as other
alternatives, but in a different manner. For example, Alternative 5 would provide a runway configuration
that meets ADG VI design standards under both good and poor weather conditions by moving Runway
6L/24R northward by 350 feet and adding a center parallel taxiway.
Development of this alternative is considered infeasible and impractical and likely to result in
environmental impacts comparable to or greater than those of the other alternatives addressed in detail
within the Draft EIR. Under this concept, the southward relocations of the runway and associated taxiway
and taxilane would result in the loss of aircraft gates on the ends of concourses for Terminals 1, 2, and 3,
the extent of which would depend on the distance of the southward relocations. To the extent that there
is a substantial loss of gates on the north side of the CTA and more gate usage would have to occur on
the south side of the CTA, there would be an imbalance in aircraft taxiing and operations between the
north and south airfields. Given the extent of airfield construction activities required to relocate both
runways, add a center parallel taxiway, relocate Taxiway E and Taxilane D, and modify the north ends of
the concourse for Terminals 1, 2, and 3, the construction duration, costs, and construction-related
impacts associated with this concept, particularly as related to air quality, would be substantial, and would
be comparatively greater than the other alternatives addressed in detail within the Draft EIR that yield the
same airfield safety and operational benefits. In other words, the alternatives analyzed in the Draft EIR
that move just one runway, instead of both, would achieve the same safety and operational benefits as
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the dual runway relocation concept but would be less costly, could be completed in a shorter amount of
time, and would require less construction equipment activity.
Similarly, completion of dual runway and taxiway improvements would necessitate either more
incremental phasing of airfield construction activities (to keep at least one of the north airfield runways
operational at all time), more nighttime construction activities (to take advantage of low airfield activity
levels), or complete closure of one or both runways in the north airfield for an extended period (to
expedite the overall airfield improvement program).
Further, runway construction activities required for dual runway relocations are more likely to be
constrained by the FAA airfield construction safety requirement that construction activities be at least 250
feet away from an active runway. For example, FAA is more likely to allow one runway to remain
operational during construction while the other runway is relocated 250 feet or more than it is if the
runway were moved half that distance - 125 feet. To the extent that runway closures in the north airfield
are required during construction of the airfield improvements associated with this dual runway relocation
concept, the demands on the other remaining runways at LAX would increase, resulting in an imbalance
in operations between the north and south airfields and/or increased potential for airfield congestion and
delays that would have impacts both locally and at other airports within the national airspace system.
Additionally, this alternative is within the range of alternatives already analyzed in the EIR as it would
provide a means of achieving the same design standards as other alternatives, but in a different manner.
Based on the above, LAWA determined that the dual runway relocations concept was not feasible as a
SPAS alternative and, therefore, it was eliminated from further consideration.
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SPAS ALTERNATIVE PROJECTS

6.1

Introduction

As explained in Chapter 1, Introduction, Section 7.H of the LAX Specific Plan requires LAWA to initiate an
LAX Specific Plan Amendment Study (SPAS) prior to seeking LAX Plan Compliance for any of the
projects commonly referred to as the Yellow Light Projects. Section V.D of the Stipulated Settlement
requires that LAWA focus the SPAS on the following:
1. Potential alternative designs, technologies, and configurations for the LAX Master Plan
Program that would provide solutions to the problems that the Yellow Light Projects were
designed to address consistent with a practical capacity of LAX at 78.9 million annual
passengers (the "Alternative Projects").
2. Security, traffic, and aviation activity of such alternative designs, technologies, and
configurations for the Alternative Projects.
3. Potential environmental impacts that could results from replacement of the Yellow Light
projects with the Alternative Projects, and potential mitigation measures that could provide a
comparable level of mitigation to that described for the Yellow Light Projects in the LAX
Master Plan Program EIR.
This chapter identifies the Alternative Projects and describes how each of the Alternatives addresses the
criteria identified in Section V.D of the Stipulated Settlement.
Chapter 3, LAX Master Plan Elements, of this SPAS Report identifies the problems that the Yellow Light
Projects were designed to address, while Chapter 5, SPAS Concept Development Process, explains the
history of concept development, and the refinement of those concepts into the SPAS Alternative Projects.
This chapter discusses the extent to which each of the alternatives would provide solutions to the
problems the Yellow Light Projects were designed to address, either in whole or in part, through
alternative facility configurations and including, in some cases, the deletion or modification of non-Yellow
Light Master Plan projects, including the Consolidated Rental Car Facility (CONRAC), the Intermodal
Transportation Facility (ITC), and the West Employee Parking facility. This chapter also addresses
security, traffic, and aviation activity for each of the alternatives, the potential environmental impacts that
could result from replacement of the Yellow Light Projects with the alternatives, and the potential
mitigation measures that could provide a comparable level of mitigation to that described for the Yellow
Light Projects in the LAX Master Plan EIR.
In accordance with Section 7.G(2) of the LAX Specific Plan, LAWA prepared an evaluation of security for
all of the SPAS alternatives. This evaluation included an assessment of the LAX Master Plan,
represented by SPAS Alternative 3, which evaluated all of the components of the LAX Master Plan,
including those projects yet to be initiated. In accordance with Section V.1 of the Stipulated Settlement,
the evaluation of security for the Alternative Projects was conducted in consultation with security experts.
The complete SPAS Security Evaluation is provided in Appendix I. Summaries of the findings of the
security evaluation relative to each alternative are provided in this chapter.
Comprehensive studies of traffic, including on-airport and off-airport transportation, were conducted as
part of the SPAS EIR. (On-airport transportation is addressed in Section 4.12.1 and Appendix K1 of the
Draft EIR, and off-airport transportation is addresses in Section 4.12.2 and Appendix K2 of the Draft EIR.)
The traffic characteristics of each alternative, including transportation-related impacts, are summarized in
this chapter.
Aviation activity includes the number of passengers, volume of air cargo, and number of aircraft
operations associated with an airport. This chapter identifies the number of passengers and airport
operations associated with each of the SPAS alternatives at the buildout year of 2025. None of the
alternatives would affect the volume of air cargo at LAX; as such, cargo is not addressed in this chapter.
A detailed analysis of forecast activity associated with SPAS is provided in Appendix F-1, LAX 2009-2025
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Passenger Forecast and Design Day Flight Schedule Development, of this report. The overall effect of
the proposed airfield configurations on airport operations, including throughput27 and delay28, is evaluated
in Appendix F-2, North Runway Alternatives Simulation Analysis.
A detailed analysis of the environmental impacts of the SPAS alternatives is provided in the SPAS Draft
EIR. The Draft EIR also identifies mitigation measures to reduce or eliminate significant impacts
associated with the alternatives. The environmental impacts and mitigation measures associated with
each of the SPAS alternatives are summarized in this chapter.

6.2

Consistency with Practical Capacity of LAX at 78.9
MAP

All of the SPAS alternatives have been designed with 153 gates and analyzed at a practical capacity of
78.9 million annual passengers (MAP). The term "practical capacity" in this context means a forecast of
activity determined by how LAX’s various components will function together in the context of real-world
market conditions, particularly given the market conditions projected in LAX’s forecast. While practical
capacity is not based solely on market assumptions, it takes into account the expected physical
characteristics of the various functional elements of the airport and how they are planned and expected to
work together, given how the market is likely to respond to, and use LAX.29
The LAX Master Plan ("Alternative D") was designed to serve the same practical capacity as the then
existing airport would have served without the LAX Master Plan improvements (i.e., the same number of
passengers that would have been served if no LAX Master Plan improvements had been made.)30 Both
the existing airport design in 2004 and the approved LAX Master Plan design were projected to serve
approximately 78.9 million passengers in 2015.31 The LAX Master Plan projections were based on an
analysis of what elements at the airport (e.g., runways, airspace, terminals, or ground access)
constrained the practical capacity of LAX.32 The Stipulated Settlement reinforced this approach by calling
for LAWA to reduce the number of gates at LAX if passenger activity levels rose to 75 MAP.33

27

28

29
30
31
32
33

Throughput refers to the number of aircraft operations processed by an airfield system given actual demand variability under a
combination of specific operating conditions. For a given demand profile, throughput varies depending on the specific runway
operating configuration and procedures. Computation of throughput is inherently more complex than computation of capacity
because the demand inputs are not generalized; therefore, the computation is accomplished through computer simulation
modeling techniques. At sufficiently high levels of activity, the highest throughput achieved while maintaining an acceptable
level of delay is a good indicator of the capacity of the airspace and airfield systems.
Delay refers to the difference between the actual time it takes an aircraft to conduct an arrival or departure and the typical time
it would take to conduct the same operation with no interference from other aircraft. Delay is a measure of a system’s
operating performance, indicating the efficiency with which throughput is achieved.
See U.S. Department of Transportation, Federal Aviation Administration, Record of Decision Proposed LAX Master Plan
Improvements, p. 19, May 20, 2005.
Stipulated Settlement, Recital D; LAX Master Plan EIS/EIR, p. 3-57.
LAX Master Plan EIS/EIR, pp. 3-13 and 3-15 (Table F3-1).
LAX Master Plan EIS/EIR, pp. 3-57 and 3-62.
Section IV "Passenger Gate Provisions" of the Stipulated Settlement requires LAWA to gradually discontinue operations at
narrow body equivalent gates ("NBEG") at LAX such that the total number of passenger gates would be reduced to 153 by the
end of 2015. However, the requirement does not apply if either (1) total passenger operations at LAX are below 75 MAP, or
(2) the LAX Master Plan Program were substantially revised pursuant to the SPAS process such that the total number of
gates were reduced to 153 or less. (Settlement, Sec. IV.C.) While the Stipulated Settlement expires in December 2015, it
provides the Gate Reduction provisions are to remain in effect until December 31, 2020. (Settlement, Sec. I.D.)
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If LAX were to reach that 75 MAP threshold, the terms of the Stipulated Settlement would require LAWA
to reduce passenger gates over time to no more than 153 by December 31, 2015.34 The Settlement
Agreement calls for these Passenger Gate Provisions to be operative through December 31, 2020.35
When the City approved the LAX Master Plan in 2004, passenger levels at LAX were projected to reach
78.9 MAP sometime between 2005 and 2006.36 Since that time, significant increases in the cost of
aviation fuel, the ongoing global economic downturn, increased security requirements, concerns about
terrorism, and other market conditions have caused significant reductions in demand for air services.37
As a result, at no time since 2004 has LAX reached 75 MAP. In fact, passenger activity levels at LAX
over the past three years have ranged from 56.5 MAP to 61.8 MAP. (See passenger activity for the past
five years summarized in Table 6-1.)

Table 6-1
Summary of Passenger Activity at LAX - 2007 through 2011
Year

Passenger Activity Level (MAP)

2007
2008
2009
2010
2011

62,438,583
59,815,646
56,520,843
59,069,409
61,862,052

Source:

Los Angeles World Airports, Statistics - Ten Year Summary - Passengers, 2012.

Current projections by both LAWA and the FAA (i.e., FAA's 2011 Terminal Area Forecast [TAF]) reflect
LAX is not expected to reach either 75 MAP or 78.9 MAP by the end of 2020.38 Appendix F-1, LAX 20092025 Passenger Forecast and Design Day Flight Schedule Development, shows that current LAWA
projections reflect LAX is not expected to reach 75 MAP until 2022 and 78.9 MAP until 2024.39 As noted
above, the Stipulated Settlement gate reduction provisions are operative until no later than the end of
2020. Nonetheless, all nine SPAS alternatives are designed with only 153 gates.
While the passenger activity projections are based upon the best available evidence and expert opinion,
history demonstrates it is possible that over the next ten to twelve years, currently unexpected
fluctuations in the economy, aviation industry practices, passenger demand, and other known and
unknown factors may result in LAX annual passengers increasing (or decreasing) at a different rate than
expected. Therefore, in addition to alternatives with physical configurations of no more than 153 gates,
this Specific Plan Amendment Study considers a potential amendment to Section 7.H of the LAX Specific
Plan.

34

35
36
37
38
39

Stipulated Settlement, Sec. IV B.1. That same Settlement section also states that implementation of the Settlement will not
restrict access at LAX to levels below those disclosed in FAA’s Final EIS and ROD for the No Action and the approved project
scenario in 2015.
Settlement, Sec. I. D.
LAX Master Plan EIS/EIR, pp. 2-4 (Table F2-1) and 2-6 (Figure F2-10).
City of Los Angeles, Los Angeles World Airports, LAX 2009-2025 Passenger Forecast and Design Day Flight Schedule
Development, prepared by Ricondo & Associates, Inc., July 2012 (provided in Appendix F-1).
City of Los Angeles, Los Angeles World Airports, LAX 2009-2025 Passenger Forecast and Design Day Flight Schedule
Development, prepared by Ricondo & Associates, Inc., Table 4, July 2012 (provided in Appendix F-1).
City of Los Angeles, Los Angeles World Airports, LAX 2009-2025 Passenger Forecast and Design Day Flight Schedule
Development, prepared by Ricondo & Associates, Inc., Table 4, July 2012 (provided in Appendix F-1).
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The Section 7.H amendment, (applicable to all alternatives, including the existing LAX Master Plan) would
provide opportunities for adjustments, if LAX reaches 75 or 78.9 MAP earlier than expected. This
amendment, set forth in detail in Chapter 7, LAX Specific Plan Amendments, would address potential
variations over time, first, by requiring action to encourage further shifts in passenger and airline activity
to other regional airports if the annual aviation activity analysis forecasts that the annual passengers for
that year at LAX are anticipated to exceed 75 MAP, and, second, by requiring a Specific Plan
Amendment Study if the annual aviation activity analysis forecasts that LAX annual passengers for that
year are anticipated to exceed 78.9 MAP.
These amendments (SPAS alternatives with 153 gates and a new Section 7.H) are consistent with a
practical capacity for LAX at 78.9 MAP in 2025 and are also designed to maintain LAWA’s acknowledged
unique and important regional economic role as an International Gateway,40 while encouraging domestic
passengers and the airlines that serve them to increase their use of other airports in the region.
The revised Section 7.H would state:
"H. Additional Study Requirements.
1. Specific Plan Amendment Study. LAWA shall initiate a Specific Plan Amendment Study with
corresponding environmental analysis in compliance with CEQA, in the following two
circumstances:
(a) If the annual traffic generation report required in Section G.1 above, and/or the
annual traffic generation report considered together with any project-specific traffic study, shows
that any Master Plan Projects will be generating net new airport peak hour Trips in excess of
8,236 (unless the total Trips for that year are related to construction or phasing impacts).
(b) If the annual aviation activity analysis required in Section G.1 above forecasts that
the annual passengers for that year are anticipated to exceed 78.9 million.
2.
LAX Domestic Passenger and Airline Market Survey/Study. LAWA shall initiate an LAX
Domestic Passenger Survey/Study and corresponding Airline Survey/Study, if the annual aviation
activity analysis required in Section G.1 above forecasts that the annual passengers for that year
are anticipated to exceed 75 million.
(a) LAX Domestic Passenger Survey and Study. LAWA shall conduct a survey and study
of LAX domestic passengers (those passengers not flying internationally or connecting to
international flights) designed to identify, at a minimum, (i) those LAX domestic passengers with
origination or destination locations closer to other commercial airports in the region, (ii) why those
domestic passengers chose to fly out of, or into, LAX rather than another commercial airport
closer to their location of origin or destination, and (iii) what actions, consistent with federal, state
and local laws, LAWA could take to encourage those domestic passengers to use an airport
closer to their location of origin or destination for domestic flights.
(b) Airline Survey and Study. Upon completion of the LAX Domestic Passenger Survey
and Study described in 2(a) above, LAWA shall conduct a survey and study of Airlines then
serving the Southern California commercial air travel market designed to identify what action(s),
consistent with federal, state and local laws, LAWA could take to encourage those airlines to
provide increased Domestic service at other airports in the region, particularly those owned or
operated by LAWA."

40

See the LAX Specific Plan (Section 2) and the SPAS Draft EIR Chapter 2; Objective 3) International Gateways are more than
airports with international flights. They are large enough to have many domestic connecting flights that can move international
passengers to their final destinations within the destination country. They also have built up around them well-developed
specialized and investment-intensive import-export facilities such as custom processing, warehouses, and international
packing services.
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6.3

Alternative Projects

The primary focus of the SPAS is on potential alternatives to the following LAX Master Plan
improvements defined in the Stipulated Settlement as the Yellow Light Projects:


Development of the Ground Transportation Center (GTC), including the baggage tunnel, associated
structures and equipment;



Construction of the Automated People Mover (APM) 2 from the GTC to the Central Terminal Area
(CTA), including its stations and related facilities and equipment;



Demolition of CTA Terminals 1, 2, and 3;



North Runway re-configuration as contemplated in the LAX Master Plan, including center taxiways;
and



On-site road improvements associated with development of the GTC and construction of APM 2.

Nine alternatives offering various options to the Yellow Light Projects have been identified as the SPAS
Alternative Projects. The alternatives are intended to provide solutions to the problems that the Yellow
Light Projects were designed to address, which are described in Chapter 3, LAX Master Plan Elements.
The types of improvements used to define the key characteristics of each SPAS alternative can be
grouped into the following three categories:


Airfield Improvements - Airfield improvements include changes to the runways, taxiways, navigational
aids, and service and maintenance roads associated with the north airfield. The primary differences
in airfield improvements associated with the various SPAS alternatives pertain to:



Separation distances between runways and taxiways. Separation distances largely determine
the maximum size aircraft that can freely operate on that system under various visibility
conditions, and, in certain visibility conditions, would either require FAA approval of special
operating procedures (i.e., Modifications of Standards or other forms of operational waivers) or
would be prohibited;



Whether an increase in the separation distance between Runway 6L/24R and Runway 6R/24L
would allow for the construction of a centerfield parallel taxiway between the runways, to enable
aircraft arriving on the outboard (6L/24R) runway to exit onto the center taxiway and hold while
aircraft are departing on the inboard (6R/24L) runway, thereby allowing the departing aircraft to
safely pass before the arriving aircraft proceeds to the terminal gates;



The extent to which the Lincoln Boulevard and the Argo Drainage Channel would have to be
modified in order to accommodate a northerly shift in the alignment of Runway 6L/24R;



Whether Runway 6R/24L would be extended 1,250 feet eastward to provide greater departure
length in west flow condition that would better accommodate departures of large aircraft on longhaul flights and improve the balance between the north airfield and the south airfield relative to
such departures;



Whether Runway 6L/24R would be reconfigured or extended to relocate its associated Runway
Protection Zone (RPZ) with respect to residential uses, and/or to improve the north airfield and
the south airfield relative to the operation of aircraft;
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How Runway Safety Area (RSA) requirements would be met, in terms of runway extensions,
declared distances,41 displaced thresholds,42 or a combination thereof; and



Separation distances between Runway 6R/24L, Taxiway E, Taxilane D, the adjacent vehicle
service road, and the aircraft gates/parking positions at the north end of the CTA, which largely
determine the maximum size aircraft that can either freely operate on that system or would be
subject to certain limitations, particularly as related to the interface between aircraft going to or
from the gates at Terminals 1 through 3 and aircraft taxiing to the east end of Runway 6R/24L for
departure.



Terminal Improvements - Terminal improvements consist primarily of additions/demolitions to existing
terminals/concourses, and, for most SPAS alternatives, the construction of a new terminal - Terminal
0 ("zero"). The primary differences in terminal improvements for the various SPAS alternatives are
directly related to the movement of runways and taxiways under each alternative. Specifically, the
alternatives differ in the location of their building limit lines (i.e., the "object free" safety area along
runways and taxiways where no part of a structure can be present) and their aircraft parking limit lines
(APLL) (i.e., the safety clearance setback area along runways and taxiways into which no part of an
aircraft parked at a gate can extend). The northernmost limit of concourse building area and/or
aircraft gate parking positions is defined by the southernmost safety clearance distance for the
runways and taxiways in the north airfield. Depending on the location and design of the runways and
taxiways associated with each alternative, the locations of the building limit line and APLL may differ
between alternatives.
In general, the building lines and APLLs associated with most of the alternatives extend southward,
overlapping, to varying degrees, portions of the concourse areas for Terminals 1 through 3, which
would require removal (demolition) of those building areas that encroach past the building limit line
and/or the elimination or reduction in aircraft size capability of gate parking positions that encroach
past the parking limit line. Conversely, the building and parking limit lines associated with several
alternatives do not extend as far south as the limit lines defined in the LAX Master Plan, which
assumed the movement of Runway 6R/24L 340 feet south and defined the northerly building limits for
the Tom Bradley International Terminal (TBIT) West Gates, currently under construction as part of the
Bradley West Project, and the future Midfield Satellite Concourse (MSC). In those cases,
establishing building and parking limit lines farther north than the current LAX Master Plan limit lines
would allow the opportunity for a future northward extension (i.e., an addition to) the north concourses
for Bradley West and the MSC.
While the amount of concourse area and the layout of aircraft gates vary between alternatives, none
of the SPAS alternatives includes more than 153 passenger gates.
Certain alternatives propose a westerly realignment of the Terminal 3 concourse to provide a wider
alleyway between the concourses at Terminals 2 and 3 for aircraft taxiing.
For those alternatives that include development of the new Terminal 0, the existing alignment of Sky
Way (the primary access road connecting CTA to southbound Sepulveda and 96th Street Bridge)
would be shifted east, into the area now occupied by the Park One parking lot, providing an improved
entrance roadway into the CTA.



Ground Access Improvements - Ground access improvements consist of changes to on-airport and
off-airport roads, addition of specific transportation facilities, development of dedicated access (i.e.,
busway or APM) into the CTA, and changes in parking locations. While the focus of SPAS is on
alternatives to the Yellow Light Projects, such as the GTC and its associated roadways and one of
the two APM systems proposed under the LAX Master Plan (APM 2), the ground access
improvements proposed under the various SPAS alternatives also take into consideration key non-

41
42

Declared distances are the distances the airport operator declares available for an aircraft’s take-off run, take-off distance,
accelerate-stop distance, and landing distance requirements to obtain a standard safety area.
A displaced threshold is a threshold that is located on a point on the runway other that the designated beginning of the runway
to satisfy approach surface criteria and/or RSA length requirements.
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Yellow Light projects that are integral parts of the overall ground access system. Such projects
include the CONRAC, the ITC, the APM connecting the ITC and CONRAC to the CTA, and the West
Employee Parking facility. The ground access improvements proposed under the various SPAS
alternatives represent different combinations of options to the Yellow Light Projects. Due to integral
nature of these key non-Yellow Light projects with the overall ground access system, the SPAS
alternatives include proposed modifications to, or proposed deletion of, these non-Yellow Light
projects.
Provided below is an overview of the nine SPAS alternatives. The details of each alternative are provided
after the overview.
Alternatives 1 through 4 are "fully-integrated" alternatives that include specific improvements in all three
categories: airfield improvements, terminal improvements, and ground access improvements.
Alternatives 5 through 7 focus on variations to the airfield improvements, which, in turn, affect the terminal
improvements. Alternatives 8 and 9 focus on variations to the ground access improvements.
Although the primary focus of Alternatives 5 through 9 is on specific categories of improvements, there is
a certain amount of compatibility or "interchangeability" between the SPAS alternatives. Specifically, the
airfield and terminal improvements in Alternatives 5 through 7 are equally compatible with the ground
access improvements in Alternatives 1, 2, 8, and 9. Likewise, the ground access improvements in
Alternatives 8 and 9 are equally compatible with the airfield and terminal improvements in Alternatives 1,
2, 5, 6, and 7. In other words, the proposed ground transportation system incorporated into Alternatives 1
and 2 could function in the same manner with Alternatives 5, 6, or 7. That would also be the case for the
ground transportation systems under Alternatives 8 and 9, which could be developed under
Alternatives 5, 6, or 7, and could also replace the ground transportation system currently proposed for
Alternatives 1 and 2. On the other hand, Alternatives 3 and 4 are unique "fully-integrated" alternatives
and are not considered to have elements that are "interchangeable" with the other SPAS alternatives.
While Alternatives 5, 6, and 7 focus on options for airfield/terminal improvements and Alternatives 8 and 9
focus on options for ground access improvements, these five alternatives (Alternatives 5 through 9) would
only address all of the problems that the Yellow Light Projects were designed to address in conjunction
with another alternative (Alternatives 1 through 4), or portion thereof.
The following describes each of the nine SPAS alternatives, including an overview of the alternative and
details regarding the specific improvements and characteristics associated with that alternative. A
summary of the key characteristics of the nine alternatives is presented in Table 6-2. It is anticipated that
all of the improvements proposed under each alternative would be completed by 2025, with construction
beginning in 2015.
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Table 6-2
Summary of SPAS Alternatives
Baseline
Conditions
Airfield Elements - Key Components
Runways
Relocate Runway 6L/24R to north
Extend Runway 6L/24R to west
Relocate Runway 6R/24L to south
Extend Runway 6R/24L to east
Extend Runway 6R/24L to west
Taxiways
Centerfield Taxiway
Relocate Taxiway E to south
Between D7 and Q (TBIT and Terminals 1, 2, and 3)
Between Q and E13 (MSC)
Between E13 and AA
Between AA and E17
Extend Taxiway E to east
Relocate Taxilane D to north
Between D7 and Q (TBIT and Terminals 1, 2, and 3)
Between Q and E13 (MSC)
Relocate Taxilane D to south
Between D7 and Q (TBIT and Terminals 1, 2, and 3)
Between Q and E13 (MSC)
Extend Taxilane D to east
Extend Taxilane D to west

N

Service Road
Construct New Service Road (South of Taxilane D)
Construct New Service Road (Between Taxiway E and Taxilane D)
Terminal Elements - Key Components
Central Terminal Area (CTA)
Terminal 0 Concourse and Passenger Processing
Proposed New
Terminal 1 Concourse
Demolition
Proposed Remaining

Los Angeles International Airport

Applicable SPAS Alternative
Alt. 1

Alt. 2

Alt. 3

Alt. 4

Alt. 5

Alt. 6

Alt. 7

Alt. 8

Alt. 9

260'
604'
-1,250'
--

---1,250'
--

-1,495'
340'
1,280'
135'

---835'
--

350'
604'
-1,250'
--

100'
604'
-1,250'
--

--100'
1,250'
--

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

Y

N

Y

N

Y

Y

Y

NA

NA

---0'-64'
950'

---0'-64'
950'

340'
290'
290'
290'-354'
980'

----535'

100'
50'
50'
50'-114'
950'

---0'-64'
950'

200'
150'
150'
150'-214'
950'

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

15'
19'

15'
19'

---

---

---

15'
19'

---

NA
NA

NA
NA

--745'
5,145'

--745'
5,145'

409'
355'
90'
5,145'

-----

124'
70'
675'
5,145'

--745'
5,145'

185'
119'
650'
5,145'

NA
NA
NA
NA

NA
NA
NA
NA

Y
--

Y
--

Y
Y

---

Y
--

Y
--

Y
--

NA
NA

NA
NA

330,000

330,000

--

--

330,000

330,000

325,000

(24,000)
114,000

(24,000)
114,000

See Below

-138,000

(24,000)
114,000

(24,000)
114,000

(24,000)
114,000

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

138,000
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Table 6-2
Summary of SPAS Alternatives

Terminal 2 Concourse
Demolition
Proposed Remaining
Terminal 3 Concourse
Demolition
Proposed Reconfigured
Terminals 1 through 3 Concourses & Passenger Processing
Concourses Demolition/Reconfiguration
Passenger Processing Demolition/Reconfiguration
Total Demolition
New Linear Concourse

Baseline
Conditions
306,000

Applicable SPAS Alternative
Alt. 1

Alt. 2

Alt. 3

Alt. 4

Alt. 5

Alt. 6

Alt. 7

(0)
306,000

(0)
306,000

See Below

(0)
306,000

(0)
306,000

(0)
306,000

(0)
306,000

See Below

(0)
279,000

279,000
(242,000) (242,000)
223,000
223,000
See Above

See Above

(242,000) (242,000)
223,000
223,000

(242,000)
205,000

See Above

See Above

See Above

See Above

(723,000)
(522,000)
(1,245,000)
1,400,000

Alt. 8
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Alt. 9
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Bradley West - North Concourse Extension
North Extension

113,800

113,800

--

--

73,300

113,800

64,400

NA
NA

NA
NA

Midfield Satellite Concourse (MSC) - North Concourse Extension
North Extension

249,400

249,400

--

--

204,800

249,400

190,700

NA
NA

NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

New Processing Facilities 1-4 within CTA
Demolition of Existing Parking Structures
New Passenger Processing Facilities

(2,980,000)
2,151,000

Ground Access Elements - Key Components
Transportation Facilities
Intermodal Transportation Facility (ITF)
Ground Transportation Center (GTC)
Intermodal Transportation Center (ITC)
CONRAC - Parking Lot C
CONRAC - Manchester Square

X
-----

X
-----

-X
X
X
--

---X
--

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

X
---X

X
---X

Circulation System Improvements
Sky Way Realignment
Busway Between Manchester Square and CTA
APM - Between Manchester Square and CTA
APM - Dual Systems/Routes
East On-Airport Access Roads

X
X
----

X
X
----

---X
X

------

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

X
X
----

X
-X
---
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Table 6-2
Summary of SPAS Alternatives

Parking
1,2
CTA
Public
Employee
Subtotal
3
Parking Lot C
Public
Employee
Subtotal
4
Parking Lot D and Jenny Lot
Public
Employee
Subtotal
Park One
Public
Employee
Subtotal
Manchester Square
Public
Employee
Subtotal
Avis Rental Car Lot
Public
Employee
Subtotal
Proposed Parking Structure at ITF
Public
Employee
Subtotal
Proposed West Employee Parking (Structure)
Public
Employee
Subtotal
Parking Lot F (Parking Structure at the SE corner of Avion Dr. &
5
Century Blvd.)
Public
Employee
Subtotal

Los Angeles International Airport

Applicable SPAS Alternative

Baseline
Conditions

Alt. 1

Alt. 2

Alt. 3

Alt. 4

Alt. 5

Alt. 6

Alt. 7

Alt. 8

Alt. 9

8,577
420
8,997

7,041
420
7,461

7,041
420
7,461

0
0
0

7,041
420
7,461

NA
NA
NA

NA
NA
NA

NA
NA
NA

7,041
420
7,461

7,041
460
7,461

7,300
0
7,300

7,300
0
7,300

7,300
0
7,300

0
0
0

0
0
0

NA
NA
NA

NA
NA
NA

NA
NA
NA

7,300
0
7,300

7,300
0
7,300

0
0
0

0
4,344
4,344

0
4,344
4,344

0
0
0

0
0
0

NA
NA
NA

NA
NA
NA

NA
NA
NA

0
4,344
4,344

0
4,344
4,344

2,728
0
2,728

0
0
0

0
0
0

0
0
0

2,728
0
2,728

NA
NA
NA

NA
NA
NA

NA
NA
NA

0
0
0

0
0
0

0
0
0

4,200
3,500
7,700

4,200
3,500
7,700

See GTC below
See GTC below
See GTC below

0
0
0

NA
NA
NA

NA
NA
NA

NA
NA
NA

4,200
0
4,200

4,200
0
4,200

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

NA
NA
NA

NA
NA
NA

NA
NA
NA

0
2,750
2,750

0
2,750
2,750

0
0
0

4,900
0
4,900

4,900
0
4,900

-

-

NA
NA
NA

NA
NA
NA

NA
NA
NA

4,900
0
4,900

4,900
0
4,900

-

-

0
12,400
12,400

-

NA
NA
NA

NA
NA
NA

NA
NA
NA

-

-

0
1,200
1,200

0
1,200
1,200

0
1,200
1,200

0
1,200
1,200

NA
NA
NA

NA
NA
NA

NA
NA
NA

0
1,200
1,200

0
1,200
1,200

0
1,200
1,200
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Table 6-2
Summary of SPAS Alternatives
Baseline
Conditions
Proposed Parking Structures at GTC
Public
Employee
Subtotal
6
Southeast Surface Parking
Public
Employee
Subtotal
Proposed Parking Structure at ITC
Public
Employee
Subtotal
Total
1
2

3

4
5

6

Applicable SPAS Alternative
Alt. 1

Alt. 2

Alt. 3

Alt. 4

Alt. 5

Alt. 6

Alt. 7

Alt. 8

Alt. 9

-

-

7,515
0
7,515

-

NA
NA
NA

NA
NA
NA

NA
NA
NA

-

-

0
5,470
5,470

-

-

5,470
0
5,470

0
5,470
5,470

NA
NA
NA

NA
NA
NA

NA
NA
NA

-

-

32,905

9,127
0
9,127
35,712

9,127
0
9,127
25,986

NA
NA
NA

NA
NA
NA

NA
NA
NA

25,695

32,905

32,155

32,155

Some of the public parking in the CTA is currently used by government employees.
Assumes that the MSC Passenger Processor building (not a SPAS-related project) would require the removal of parking structures 2B and 5 (1,536 total spaces). Any parking spaces that
may be included as a component of the Passenger Processor project is not included in these parking totals.
An area of Parking Lot C comprising approximately 850 spaces is currently being used as a limousine and charter bus holding lot. The 7,300 spaces represents the number of potential
spaces if this commercial holding lot were relocated.
Parking Lot D opened to employee parking in November 2011 with 1,944 parking spaces. However, there was no parking in this lot in 2010 (baseline year).
This parking structure is currently used primarily by airport tenants; however, LAWA does sell some monthly parking passes to the public who likely work in nearby offices. For purposes of
this summary, this structure is considered as employee parking.
For baseline conditions and Alternative 4, this is Parking Lot E located north of 111th Street. For Alternative 3, this is a proposed new parking lot located north and east of Parking Lot E.

Source:

LAWA, CDM Smith, Ricondo & Associates, AECOM, 2011.
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6.3.1

Alternative 1

Overview
Alternative 1 is a fully-integrated alternative, consisting of airfield, terminal, and ground access
components. The distinguishing airfield improvement feature of this alternative is the movement of
Runway 6L/24R 260 feet north, along with the addition of a centerfield taxiway, the extension of Runway
6R/24L, improvements to Taxilane D and Taxiway E, and relocation of the service road. Terminal
Improvements include addition of new Terminal 0, loss or modifications to concourse areas and/or gates
at Terminals 1, 2, and 3, and the modification and potential northward extension of concourse area and
gates at TBIT and the future MSC. Ground access improvements include modification of Sky Way;
development of an Intermodal Transportation Facility (ITF) at 98th Street west of Airport Boulevard;
development of an elevated/dedicated busway along 98th Street, with a bridge over Sepulveda Boulevard
and stops at Manchester Square (future surface parking), the future Metro LAX/Crenshaw Light Rail
Transit Station at/near Century and Aviation Boulevards, the ITF, and the CTA; and the relocation of
Lincoln Boulevard, a portion of which would be below grade and/or tunneled. This alternative is illustrated
in Figure 6-1.

6.3.1.1

Airfield Facilities

Alternative 1 meets FAA runway design standards for Aircraft Design Group (ADG) V, with a Category
II/III outboard runway (Runway 6L/24R) and Category I inboard runway (Runway 6R/24L), and provides
sufficient space between Runway 6R/24L and the centerfield taxiway for ADG V aircraft to hold prior to
crossing the runway with a pilot line-of-sight of the end of Runway 24L. This alternative provides the FAA
standard ADG VI runway-to-taxiway separation between Runway 6L/24R and the centerfield taxiway for
approach visibility at or above one-half mile (Category I approaches). Taxiway E and Taxilane D
dimensions would meet ADG V standards.

Runway Modifications
Runway 6L/24R


Relocate 260 feet north of current location to accommodate a new centerfield parallel taxiway (see
below) and to provide for ADG V separation distances



Extend 604 feet west so that the RPZ no longer extends over residential areas



Establish dual displaced thresholds to remove existing residences from the RPZ (east end displaced
threshold) and maintain existing westerly aircraft landing heights (west end displaced threshold)



Widen to 200 feet to meet FAA standards

Runway 6R/24L


Remains in its current location



Extend 1,250 feet east to meet RSA requirements and maximize aircraft takeoff length



Shift 6R landing threshold 104 feet east to meet RSA requirements



Reconstruct east 2,000 feet for grade compliance
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Taxiway Modifications
Centerfield Taxiway


Construct an 82-foot-wide centerfield taxiway between Runways 6L/24R and 6R/24L, with a
centerline separation distance of 500 feet to Runway 6L/24R and 460 feet to Runway 6R/24L, to
enhance safety and reduce incursions and other airfield hazards, while providing for ADG V
separation distances; also provide exit taxiways from Runway 6L/24R to the centerfield taxiway,
taxiways from the centerfield taxiway to and across Runway 6R/24L, and other related airfield taxiway
improvements

Taxiway E


Rebuild western 2,190 feet to straighten alignment (0 to 64 feet southerly relocation)



Extend 950 feet east to support easterly extension of Runway 6R/24L and to provide additional hold
area for departing aircraft

Taxilane D


Relocate varying distances (ranging from 15 to 19 feet) north to provide ADG V separation distances
between the taxiway and APLL



Extend 745 feet east to support easterly extension of Runway 6R/24L and 5,145 feet west to provide
for dual full-length taxiways in the north airfield

Other Airfield-Related Features


Cover the entire length of the Argo Drainage Channel (9,857 linear feet) such that the weight of an
aircraft could be supported within the RSA by converting the existing open unlined channel to a
concrete box culvert



Relocate Lincoln Boulevard northward between Sepulveda Boulevard and Westchester Parkway, and
depress the eastern portion of the road segment to be compatible with the object free area
requirements for the east end of Runway 6L/24R, which would require approximately 540 linear feet
of the road segment to be tunneled



Relocate the service road that currently lies between Taxiway E and Taxilane D to a location 142 feet
south of Taxilane D centerline to increase the separation between the two taxiways to allow for
simultaneous operations with larger aircraft than currently accommodated, improve safety and
efficiency, and meet FAA standards



Taxiway E and Taxilane D dimensions, based on proposed improvements, would meet ADG V
standards



In the eastern portion of the airfield, the APLL would move south to a location 852 feet south of the
existing Runway 6R/24L centerline. Beginning just west of Taxiway S, the APLL would move south
an additional 50 feet (902 feet south of the Runway 6R/24L centerline).

6.3.1.2

Terminal Facilities

Proposed modifications to terminal facilities, including aircraft gates, under Alternative 1 would include the
following:


Construct a new Terminal 0 with seven gates in the western portion of the area now occupied by Park
One to replace gates lost or downsized at Terminals 1 through 3



Demolish approximately 177 feet of the Terminal 1 concourse to accommodate the southerly
movement of the APLL



Demolish and reconstruct the Terminal 3 concourse and associated gates, with the building centerline
shifted 40 feet to the west to increase the width of the alleyway between Terminals 2 and 3 to allow
for dual-directional aircraft movement and comply with FAA standards
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Demolish and replace the northerly end of the TBIT concourse and associated gates (with new
concourse and gates in line with the new Bradley West concourse) to the Alternative 1 APLL



Provide the opportunity to extend the northerly end of the future MSC to the Alternative 1 APLL



As a result of moving the APLL south to meet ADG V standards, several gates would be eliminated or
downsized (i.e., would accommodate smaller aircraft types)



The commuter facility currently in use east of Sepulveda Boulevard would be maintained



West remote gates would be eliminated upon completion of the airfield and terminals improvements



The total number of gates used at LAX for scheduled passenger service would be 153

6.3.1.3

Ground Access Facilities

Ground Access
Under Alterative 1, the characteristics of the airport ground access system would be as follows:


Maintain private vehicle access to the CTA



Relocate Sky Way (upper and lower level roadways) eastward between the future Terminal 0 and
Sepulveda Boulevard to provide additional roadway and curbfront in the CTA, while allowing the
development of Terminal 0



Add new curbside space at Terminal 0



Relocate the commercial vehicle holding lot south of 96th Street, between Sepulveda Boulevard and
the relocated Sky Way to meet RSA and RPZ requirements



Construct a new ITF on 14 acres between 96th and 98th streets and between Vicksburg Avenue and
Airport Boulevard. Key features of the ITF include public parking and remote passenger pick up/drop
off. In addition, arriving passengers could travel to the ITF to board door-to-door shuttles or
scheduled buses.



Construct public and employee parking in Manchester Square



Construct a dedicated busway between Manchester Square and the CTA, primarily using the 98th
Street corridor, including a bridge over Sepulveda Boulevard and stops at the future Metro
LAX/Crenshaw Light Rail Transit Station at/near Century and Aviation Boulevards and the new ITF.
The busway would be grade-separated into the CTA, where it would merge with mixed-flow traffic on
the upper-level roadway; exiting the CTA, buses would be in mixed-flow, re-entering the elevated
busway east of Vicksburg Avenue.



Provide connectivity to public transit via the LAX dedicated busway, with a stop/connection at the new
Metro transit station at Aviation/Century. LAX shuttle bus from the Metro Green Line Aviation Station
would be discontinued.



Relocate Lincoln Boulevard to the north, outside of the Runway 6L/24R RSA, with a portion below
grade and/or tunneled

Parking
Under Alternative 1, the characteristics of airport parking within the control of LAWA would be as follows:


Generally, no changes to existing CTA parking conditions would occur as a result of SPAS, although
future pricing structures may change long-term/short-term composition



Parking Lot E, would no longer be used for employee parking, although this property could be used
for other airport purposes in the future. Changes to the use of this parking area would occur
independently from SPAS.



No changes are proposed to Public Parking Lot C



Parking Lot D would provide approximately 1,944 employee parking spaces. The Jenny Lot east of
Parking Lot D would provide approximately 2,000 employee parking spaces. These parking areas

Los Angeles International Airport

6-16

LAX Specific Plan Amendment Study
Preliminary Report
July 2012

6. SPAS Alternative Projects
were not in use in the 2010 baseline year; however, their use for parking is occurring independently
from SPAS.


Development of the ITF would include approximately 4,900 short-term public parking spaces to
facilitate passenger drop off and pick up outside of CTA



Construct parking within Manchester Square, including 4,200 long-term spaces and 3,500 employee
parking spaces



No public or employee parking is proposed for the area referred to as Continental City



The existing Park One parking would be eliminated to allow development of Terminal 0 and the
relocated entry roadway



The West Employee Parking facility would not be constructed

6.3.1.4

Elimination of Master Plan Components

Under Alternative 1, the following non-Yellow Light projects approved as part of the LAX Master Plan
would be fully or partially eliminated:


Demolition of all CTA parking structures and replacement with passenger terminals (partially
eliminated)



West Employee Parking facility



CONRAC in Parking Lot C



Parking north of 111th Street



ITC in the area referred to as Continental City



APM between ITC, CONRAC, and CTA (APM 1)

6.3.1.5

Provision of Solutions to the Problems the Yellow Light
Projects were Designed to Address

Alternative 1, as a fully integrated alternative with airfield, terminal, and ground transportation elements,
contains a complete set of improvements that would provide solutions to the problems that the Yellow
Light Projects were designed to address.

Provision of Solutions to the Problems the North Airfield Reconfiguration Was
Designed to Address
As explained in Chapter 3, one problem that the north airfield reconfiguration was designed to address is
the fact that LAX does not currently have an airfield that is fully designed for ADG V and VI aircraft (e.g.,
the Boeing 747-400 and the Airbus A380, respectively). The configuration of the north airfield runways
under Alternative 1 would meet FAA runway design standards for ADG V aircraft. The separation
distance between Runway 6L/24R and the centerfield taxiway would accommodate ADG VI aircraft in
good visibility conditions.43 Alternative 1 would permit the standardized operation of ADG V aircraft in all
visibility conditions and ADG VI aircraft in good visibility conditions. This is an improvement over current
airfield operating conditions, but would not permit the standardized operation of ADG VI aircraft on the
centerfield taxiway in all visibility conditions.
Another problem with the existing north airfield is that the existing north airfield configuration requires
non-standard operating procedures, which are not optimal for safety and increase aircraft delay.
Alternative 1 would reduce the non-standard operating procedures associated with the north airfield,
although certain aspects of Alternative 1 would require a Modification of Standards (MOS) from the FAA.
Specifically, with the airfield dimensions provided by Alternative 1, ADG VI aircraft operating on the
43

Defined as visibility at or above one-half mile per Federal Aviation Administration, Advisory Circular 150/5300-13 Airport
Design Change 18, December 30, 2011.
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airfield during poor visibility conditions would be required to follow non-standard operating procedures. In
such cases, air traffic control would restrict the movement of other aircraft on the airfield when an ADG VI
aircraft is transitioning from arriving on Runway 6L/24R until the aircraft crosses and clears Runway
6R/24L.
A third problem with the existing north airfield is that the primary north airfield departure runway (6R/24L)
is too short for certain large aircraft to depart on long-haul flights, requiring those aircraft to taxi to the
south airfield, resulting in less efficient operations and disproportionate environmental impacts.
Alternative 1 addresses the limited length of Runway 6R/24L by extending the runway by 1,250 feet.
With the extension of this runway, more departing aircraft would be able to use the north airfield, thereby
reducing the number of aircraft taxiing to the south airfield and increasing the efficiency of airfield
operations at LAX.
An additional problem with the existing north airfield is that the outdated airfield design creates a situation
where aircraft are at increased risks to hazards. Alternative 1 contains several features designed to
reduce airfield hazards. Implementation of Alternative 1 would increase the separation distance between
Runways 6L/24R and 6R/24L from 700 feet to 960 feet. The increased separation would enable the
addition of a centerfield parallel taxiway that connects to reconfigured high-speed exits from Runway
6L/24R, providing more time and options for FAA air traffic controllers to manage aircraft exiting Runway
6L/24R and crossing Runway 6R/24L. The centerfield taxiway would enable aircraft to taxi and hold
between the two runways without penetrating object free zone (OFZ) and RSA surfaces. ] Increased
separation between runways and the centerfield parallel taxiway would reduce the risk of a runway
collision or incursion and enhance safety, particularly as related to future operations involving a greater
number of ADG V and VI aircraft. Additionally, safety would be improved with the relocated and
redesigned runways crossing points along the last third of Runway 6R/24L, which would bring the airfield
into compliance with FAA Engineering Brief No. 75. The geometry provided by those same crossing
points would additionally enhance pilots’ visibility to the end of the runway prior to crossing.
A further problem with the existing north airfield is that it does not provide sufficient areas at the ends of
the runways for holding arriving flights and sequencing departing aircraft. Proposed improvements to
Taxiway E include a 950-foot extension to the east (in conjunction with the easterly extension of Runway
6R/24L) and realigning 2,190 feet of the western end to provide a true parallel alignment. Proposed
improvements to Taxilane D would include extending it approximately 5,145 feet west to provide a fulllength taxilane and realigning various eastern segments to provide for ADG V separation distance and
capability along its entire length. The Taxiway E and Taxilane D eastern and western extensions would
provide more aircraft holding areas near the ends of runways, thereby improving the ability of the Airport
Traffic Control Tower (ATCT) to sequence departures. Additionally, maintaining a constant separation
distance between Taxiway E and Taxilane D would decrease the potential for aircraft collisions when
taxiing on parallel taxiways.
In conjunction with these taxiway/lane improvements, the adjacent vehicle service road would be
relocated from between Taxiway E and Taxilane D to the northerly limit of the aircraft parking apron,
south of Taxilane D. The service road would be outside the Taxilane D Object Free Area (OFA), which
would reduce the risk of collision involving vehicles circulating in the airfield and taxiway/taxilane
movement areas.
An additional problem with the existing north airfield configuration is that it does not comply with FAA RSA
requirements. In addition, residential uses are located with the existing Runway 24R RPZ. The runway
improvements proposed under Alternative 1 would modify several existing safety clearance areas,
including the RSA and RPZ, as well as the runway OFA and runway Obstacle Free Zone (OFZ). For
Runway 6L/24R, the 260-foot northerly relocation would shift the safety clearance areas accordingly,
which, in turn, would require the realignment of Lincoln Boulevard and the covering of the Argo Drainage
Channel. Although the RPZs would also shift northward, the establishment of dual displaced landing
thresholds would maintain the existing approach RPZ for Runway 6L and would shift the existing
approach RPZ for Runway 24R westward by 604 feet. That westward shift would place the RPZ outside
of any existing residential development (i.e., residences located east of Runway 24R would no longer be
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within the RPZ) and outside of the vehicle staging area west of Sepulveda Boulevard. Similarly, the
establishment of dual displaced thresholds for Runway 6R/24L would maintain the length of the existing
RPZ for Runway 24L even though the runway pavement would be extended eastward. With the
combination of the runway improvements (including the easterly extension of Runway 6R/24L and
improvements to 6L/24R), associated improvements to Lincoln Boulevard and the Argo Drainage
Channel, and establishment of displaced thresholds, the Alternative 1 north airfield configuration would be
fully compliant with FAA RSA standards for Runways 6L/24R and 6R/24L, addressing hazards relating to
the potential for aircraft to overshoot, undershoot, or experience excursions from the runways.
The Alternative 1 north airfield configuration would provide solutions, in whole or in part, to all of the
problems the LAX Master Plan north airfield reconfiguration was designed to address. As noted above,
the Alternative 1 north airfield configuration would not fully meet FAA runway design standards for ADG
VI aircraft in all weather conditions. However, these aircraft can be accommodated with modifications to
operating procedures during these weather conditions.

Provision of Solutions to the Problems the Terminal Reconfiguration Was
Designed to Address
As explained in Chapter 3, implementation of the LAX Master Plan would require substantial portions of
Terminals 1, 2, and 3 to be demolished to provide room for the relocation of Runway 6R/24L 340 feet to
the south of the existing runway centerline. Without the southerly relocation of Runway 6R/24L, there
would be no need to demolish the piers/concourses associated with Terminals 1, 2, and 3, with the
exception of a small portion of the Terminal 1 concourse. Alternative 1 would provide solutions to the
requirement to accommodate airfield improvements and provide adequate passenger processing capacity
without the need to demolish substantial portions of Terminals 1, 2, and 3. Under Alternative 1, improved
passenger processing capacity, concourse area, and aircraft gates would be provided through the
development of Terminal 0, the replacement of Terminal 3, and the ability to extend the northern end of
TBIT and the MSC to the new APLL. This alternative would provide 153 passenger gates, which is
consistent with the number of gates provided under the approved LAX Master Plan terminal
reconfiguration.

Provision of Solutions to the Problems the Ground Transportation Center and
APM 2 Were Designed to Address
As explained in Chapter 3, the function of the GTC under the existing LAX Master Plan is to replace CTA
curb front for passenger drop off and pick up and to replace a portion of the private vehicle parking area
and all of the commercial vehicle staging area. The role of APM 2 is to provide a connection between the
planned GTC and the CTA. Alternative 1 would address the existing ground access problems by
retaining and enhancing the CTA roadways and curb front, and supplementing these facilities with new
parking and ground transportation facilities located outside the CTA.
The GTC was designed to address a number of problems associated with the CTA roadway system, as
discussed in Chapter 3. The CTA roadway system design currently creates queuing, weaving, and
conflict points at various locations that impede traffic flow. In addition, during peak travel times, inbound
airport traffic currently extends out of the CTA roadways onto public streets, and curbside demand is
unevenly distributed and does not accommodate demand, especially during peak periods. Moreover, as
cumulative regional traffic increases, there will be less time certainty for airport users without easy access
to the airport from the regional transit system, and the roadway system is not designed to efficiently
accommodate security screening of vehicles entering the CTA. Alternative 1 includes the realignment of
Sky Way, a primary mode of access for airport users seeking to access the CTA from the north and from
the 98th Street Bridge. The change in design is intended to ease the queuing at Terminal 1 caused, in
part, by the close proximity of the intersection of Sky Way and World Way North to Terminal 1. The
reconfiguration would provide additional curb front for Terminal 0 and could also allow for the set aside of
additional space for screening checkpoints, currently implemented by LAWA police with temporary
facilities.
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Alternative 1 also creates new facilities outside of the CTA with the aim of reducing traffic and curbside
congestion in the CTA. The new ITF would provide public parking, remote passenger pick up/drop off,
and would be the primary airport access point for some door-to-door shuttles or scheduled buses.
Parking would also be provided at Manchester Square. These facilities would be connected to the CTA
via a grade-separated, dedicated busway. Additionally, the dedicated busway would provide an improved
connection to public transit, through an integrated facility with the new Metro transit station at Century and
Aviation Boulevards, and connectivity to the existing bus facility in the vicinity of Lot C. Together, these
ground access facilities would provide alternative airport access for passengers, thereby reducing traffic
volumes within the CTA. A detailed discussion of the performance of the on-airport roadway system
under Alternative 1 is provided in Chapter 4.12.1, On-Airport Transportation, of the SPAS EIR.
Alternative 1 would provide solutions to the problems posed by the existing CTA without the need to
restrict access to the CTA and replace the functions of the CTA with a GTC and associated APM.

6.3.1.6

Security

The SPAS Security Evaluation, provided in Appendix I, assesses the security characteristics of the
Alternative 1 airfield, terminal, and ground access elements in comparison to existing conditions. The
SPAS Security Evaluation concluded that Alternative 1 would meet existing and future federal security
requirements and security of the improvements would be addressed with appropriate review and
implementation of security precautions and measures.44 A summary of the findings is provided below.
The evaluation found that some components of the Alternative 1 airfield configuration would increase
security, some components would reduce security, and others would be neutral. Specifically, with
appropriate design, placing a portion of Lincoln Boulevard below grade would enhance security by
reducing the "field of fire"45 for potential attackers using rocket propelled grenades (RPGs) or firearms.
However, locating Runways 6L/24R and 6R/24L and some taxiways closer to the perimeter fence and
adjoining public roadways would increase the vulnerability of the airport to low-risk threats. The
evaluation identified several measures, including additional video surveillance, intrusion detection
measures, additional crash-rated fencing, and increased perimeter patrols, that could be included in the
future design of Alternative 1 to maintain an adequate level of security.
Under Alternative 1, Terminal 0 would be located closer to the entry roadway than the existing terminals
(i.e., Terminal 1). The SPAS Security Evaluation determined that this could result in a potential decrease
in security. However, the evaluation identified measures that could be included in the future design of
Alternative 1 to maintain an adequate level of security, including security bollards46, curbside inspection
for passengers and baggage arriving on shuttles and buses from remote sites that do not have screening
capabilities, and additional video surveillance with video analytics and object tracking capabilities.
The SPAS Security Evaluation determined that the addition of new ground access improvements outside
the CTA, including the ITF, remote parking, and the dedicated busway, would reduce vulnerability and
increase security by decreasing the number of vehicles entering the CTA. The SPAS Security Evaluation
determined that security could be further increased in the future design of Alternative 1 by implementation
of screening measures for passengers and baggage, vehicle inspection measures at the ITF including
under-vehicle inspection, additional video surveillance, and physical protections at the ITF including
vehicle barriers and bollards, and blast suppression films on exposed glass surfaces. Security could also
be further enhanced by using in-road traffic calming measures47 to control traffic entering the CTA and
using video surveillance at parking facilities.

44
45
46
47

See Specific Plan Amendment Study: A Security Assessment, Chapter 6, provided in Appendix I.
The field of fire is the area around a weapon that can be reached by gunfire.
Security bollards are short vertical posts placed in the ground at intervals which protect critical infrastructure by presenting a
barrier to vehicles.
Traffic calming measures are physical features intended to slow or otherwise direct motor-vehicle traffic.
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6.3.1.7

Traffic

As noted above, the primary traffic characteristics associated with Alternative 1 include maintaining public
and private vehicle access to the CTA, and providing new ground access facilities outside of the CTA to
reduce congestion within the CTA. The new ground access facilities would include an ITF, remote
parking in Manchester Square, and a dedicated busway linking these facilities to the CTA. This
alternative includes connectivity with regional transit through connection of the dedicated busway to the
planned Metro transit station at Aviation and Century Boulevards.
As detailed in Section 4.12.1, On-Airport Transportation, and Section 4.12.2, Off-Airport Transportation, of
the Draft EIR, and summarized below, traffic associated with the implementation of Alternative 1 would
result in significant impacts to roadway links and an intersection within the CTA, and to off-airport
intersections and Los Angeles County Congestion Management Plan (CMP) facilities, including an arterial
monitoring intersection and freeway monitoring stations. However, these operational impacts result from
the increase in airport-related trips associated with the projected increase in passenger activity levels at
LAX. The increase in passenger activity levels is anticipated to occur irrespective of the SPAS
alternatives as is a result of the natural growth in passenger activity.
When evaluating the impacts from the physical improvements associated with Alternative 1 compared to
baseline conditions, Alternative 1 would have fewer significant impacts to off-airport intersections after
mitigation than would occur with implementation of the LAX Master Plan. Specifically, Alternative 1 would
result in only 1 significantly-impacted intersection compared to 11 under Alternative 3, which represents
implementation of the LAX Master Plan, and fewer impacts than Alternative 4 (2 significantly-impacted
intersections), which represents future conditions with minimal changes in the ground access system (i.e.,
the only change in ground access under Alternative 4 would be the addition of a CONRAC in the Lot C
area, and the relocation of parking to the Continental City site). When considering future (2025) airport
growth and regional background traffic, Alternative 1 would have significant impacts to 39 intersections
after mitigation, as compared to 37 under Alternative 3 and 40 under Alternative 4. As noted above, the
increase in the number of impacted intersections is associated with regional growth and the increase in
airport activity unrelated to SPAS.

6.3.1.8

Aviation Activity

A detailed forecast of aviation activity associated with Alternative 1 is provided in Appendix F-1, LAX
2009-2025 Passenger Forecast and Design Day Flight Schedule Development. As indicated in the
appendix, Alternative 1 is designed for a practical capacity of 78.9 million annual passengers, with 153
gates, the same number of gates associated with the approved LAX Master Plan. The forecast projects
2,053 peak month average day aircraft operations at buildout of this alternative in 2025.

6.3.1.9

Potential Environmental Impacts and Mitigation Measures

A detailed analysis of the potential environmental impacts of Alternative 1 is provided in the SPAS Draft
EIR. These impacts are summarized in Table 6-3. Mitigation measures that would address the impacts
of Alternative 1 are identified in Table 6-4. This table includes LAX Master Plan commitments and
mitigation measures that are applicable to Alternative 1 as well as new mitigation measures specific to
SPAS.
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Table 6-3
Summary of Impacts By Alternative
Alternative
Topic

Alt. 1

Alt. 2

Alt. 3

Alt. 4

Alt. 5

Alt. 6

Alt. 7

Alt. 8

Alt. 9

Aesthetics
Air Quality
Biological Resources
Coastal Resources
Cultural Resources
Historical Resources
Archaeological Resources
Greenhouse Gases
Human Health Risk Assessment
Safety
Hazardous Materials
Hydrology/Water Quality
Land Use and Planning
Plan Consistency
Aircraft Noise Exposure
Aircraft Noise
Road Traffic Noise
Construction Traffic and Equipment Noise
Transit Noise and Vibration
Fire Protection
Law Enforcement
On-Airport Transportation
Off-Airport Transportation
Energy
Solid Waste
Wastewater Generation
Water Supply

LS
SU
SM
SM

LS
SU
SM
SM

LS
SU
SM
SM

LS
SU
SM
SM

LS
SU
SM
SM

LS
SU
SM
SM

LS
SU
SM
SM

LS
SU
SM
NI

LS
SU
SM
NI

LS
SM
SU
SU
LS
LS
SM

LS
SM
SU
SU
LS
LS
SM

SM
SM
SU
SU
LS
LS
LS

NI
SM
SU
SU
LS
LS
SM

LS
SM
SU
SU
LS
LS
SM

LS
SM
SU
SU
LS
LS
SM

LS
SM
SU
SU
LS
LS
SM

LS
SM
SU
SU
LS
LS
SM

SM
SM
SU
SU
LS
LS
SM

LS
SU
SU
LS
SU
SM
LS
SM
SU
SU
LS
LS
LS
LS

LS
SU
SU
LS
SU
SM
LS
SM
SU
SU
LS
LS
LS
LS

LS
SU
SU
LS
SU
LS
LS
SM
NI
SU
LS
LS
LS
LS

LS
SU
SU
LS
SU
NI
LS
LS
SU
SU
LS
LS
LS
LS

LS
SU
SU
2
NA
SU
3
NA
LS
SM
4
NA
4
NA
LS
LS
LS
LS

LS
SU
SU
2
NA
SU
3
NA
LS
SM
4
NA
4
NA
LS
LS
LS
LS

LS
SU
SU
2
NA
SU
3
NA
LS
SM
4
NA
4
NA
LS
LS
LS
LS

LS
1
NA
1
NA
LS
SU
SM
LS
SM
SU
SU
LS
LS
LS
LS

LS
1
NA
1
NA
LS
SU
LS
LS
SM
SU
SU
LS
LS
LS
LS

Notes:
NA = Not Applicable
NI = No Impact
LS = Less Than Significant Impact
SM = Significant Impact (but mitigable to Less Than Significant)
SU = Significant Unavoidable Impact
1

2

3

4

Alternatives 8 and 9 focus on ground access improvements, which do not pertain to aircraft noise; however, assuming the
ground access improvements under those alternatives would be paired with airfield improvements proposed under Alternative
1, 2, 5, 6, or 7, there would be significant unavoidable aircraft noise impacts, as shown for Alternatives 1, 2, 5, 6, and 7.
Alternatives 5, 6, and 7 focus on airfield improvements, which do not pertain to road traffic noise; however, assuming the
airfield improvements under those alternatives would be paired with ground access improvements proposed under Alternative
1, 2, 8, or 9, there would be less than significant road traffic noise impacts, as shown Alternatives 1, 2, 8, and 9.
Alternatives 5, 6, and 7 focus on airfield improvements, which do not pertain to transit noise; however, assuming the airfield
improvements under those alternatives would be paired with ground access improvements proposed under Alternative 1, 2,
8, or 9, there would be significant but mitigable transit noise impacts or less than significant transit noise impacts, as shown
for Alternatives 1, 2, 8, and 9, depending upon which alternatives are paired.
Alternatives 5, 6, and 7 focus on airfield improvements, which do not pertain to on- or -off-airport surface transportation;
however, assuming the airfield improvements under those alternatives would be paired with ground access improvements
proposed under Alternative 1, 2, 8, or 9, there would be significant unavoidable traffic impacts, as shown for Alternatives 1, 2,
8, and 9.

Source:

CDM Smith, 2012.
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Table 6-4
LAX Master Plan Commitments, LAX Master Plan Mitigation Measures, and SPAS-Specific Mitigation Measures as Related to the SPAS Alternatives
Alt. 1
Aesthetics
LAX Master Plan Commitments
DA-1. Provide and Maintain Airport Buffer Areas
DA-2. Update and Integrate Design Plans and Guidelines
LU-2. Establishment of a Landscape Maintenance Program for Parcels Acquired Due to Airport Expansion
LU-4. Neighborhood Compatibility Program
LI-2. Use of Non-Glare Generating Building Materials
LI-3. Lighting Controls
LAX Master Plan Mitigation Measures
MM-DA-1. Construction Fencing
SPAS Mitigation Measures
MM-HA (SPAS)-1. Preservation of Historic Resources: Theme Building and Setting
MM-HA (SPAS)-2. Preservation of Historic Resources: Theme Building and Setting
Air Quality
LAX Master Plan Commitments
None
1
LAX Master Plan Mitigation Measures
MM-AQ-1. LAX Master Plan Mitigation Plan for Air Quality, Framework
MM-AQ-2. LAX Master Plan Mitigation Plan for Air Quality, Construction-Related Mitigation Measures
MM-AQ-3. LAX Master Plan Mitigation Plan for Air Quality, Transportation-Related Mitigation Measures
MM-AQ-4. LAX Master Plan Mitigation Plan for Air Quality, Operations-Related Mitigation Measures
1
Community Benefits Agreement, Section X.A., Electrification of Passenger Gates
1
Community Benefits Agreement, Section X.F., Construction Equipment
1
Community Benefits Agreement, Section X.K., PM2.5
Community Benefits Agreement, Section X.L., Rock-Crushing Operations and Construction Materials
1
Stockpiles
1
Community Benefits Agreement, Section X.M., Limits on Diesel Idling
1
Community Benefits Agreement, Section X.N., Provision of Alternative Fuel
SPAS Mitigation Measures
None
Biological Resources
LAX Master Plan Commitments
None
LAX Master Plan Mitigation Measures
MM-BC-1. Conservation of State-Designated Sensitive Habitat Within and Adjacent to the El Segundo Blue
Butterfly Habitat Restoration Area

Los Angeles International Airport
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6. SPAS Alternative Projects

Table 6-4
LAX Master Plan Commitments, LAX Master Plan Mitigation Measures, and SPAS-Specific Mitigation Measures as Related to the SPAS Alternatives

MM-BC-3. Conservation of Floral Resources: Mature Tree Replacement
MM-ET-3. El Segundo Blue Butterfly Conservation: Dust Control
MM-ET-4. El Segundo Blue Butterfly Conservation: Habitat Restoration
SPAS Mitigation Measures
MM-BIO (SPAS)-1. Replacement of State-Designated Sensitive Habitats
MM-BIO (SPAS)-2. Conservation of Floral Resources: South Coast Branching Phacelia
MM-BIO (SPAS)-3. Conservation of Floral Resources: Lewis' Evening Primrose
MM-BIO (SPAS)-4. Conservation of Floral Resources: California Spineflower
MM-BIO (SPAS)-5. Conservation of Floral Resources: Mesa Horkelia
MM-BIO (SPAS)-6. Conservation of Floral Resources: Orcutt's Pincushion
MM-BIO (SPAS)-7. Conservation of Floral Resources: Southern Tarplant
MM-BIO (SPAS)-8. Conservation of Faunal Resources: Sensitive Reptiles, Arthropods, and Gastropods
MM-BIO (SPAS)-9. Conservation of Faunal Resources: Loggerhead Shrike
MM-BIO (SPAS)-10. Conservation of Faunal Resources: Burrowing Owl
MM-BIO (SPAS)-11. Conservation of Floral Resources: Mature Tree Replacement - Nesting Raptors
MM-BIO (SPAS)-12. Conservation of Faunal Resources: Nesting Birds/Raptors
MM-BIO (SPAS)-13. Replacement of Jurisdictional Aquatic Features
MM-BIO (SPAS)-14. Replacement of Habitat Units
Coastal Resources
LAX Master Plan Commitments
None
LAX Master Plan Mitigation Measures
MM-BC-1. Conservation of State-Designated Sensitive Habitat Within and Adjacent to the El Segundo Blue
Butterfly Habitat Restoration Area
MM-ET-3. El Segundo Blue Butterfly Conservation: Dust Control
MM-ET-4. El Segundo Blue Butterfly Conservation: Habitat Restoration
SPAS Mitigation Measures
MM-BIO (SPAS)-1. Replacement of State-Designated Sensitive Habitats
MM-BIO (SPAS)-2. Conservation of Floral Resources: South Coast Branching Phacelia
MM-BIO (SPAS)-3. Conservation of Floral Resources: Lewis' Evening Primrose
MM-BIO (SPAS)-4. Conservation of Floral Resources: California Spineflower
MM-BIO (SPAS)-5. Conservation of Floral Resources: Mesa Horkelia
MM-BIO (SPAS)-6. Conservation of Floral Resources: Orcutt's Pincushion
MM-BIO (SPAS)-8. Conservation of Faunal Resources: Sensitive Reptiles and Arthropods
MM-BIO (SPAS)-9. Conservation of Faunal Resources: Loggerhead Shrike
MM-BIO (SPAS)-10. Conservation of Faunal Resources: Burrowing Owl
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6. SPAS Alternative Projects

Table 6-4
LAX Master Plan Commitments, LAX Master Plan Mitigation Measures, and SPAS-Specific Mitigation Measures as Related to the SPAS Alternatives
Alt. 1

Alt. 2

Alt. 3

X

X

X

Cultural Resources
LAX Master Plan Commitments
HR-1. Preservation of Historic Resources
LAX Master Plan Mitigation Measures
None
SPAS Mitigation Measures
MM-HA (SPAS)-1. Preservation of Historic Resources: Theme Building and Setting
MM-HA (SPAS)-2. Preservation of Historic Resources: Theme Building and Setting
MM-HA (SPAS)-3. Preservation of Historic Resources: Union Savings and Loan Building
MM-HA (SPAS)-4. Conformance with LAX Master Plan Archaeological Treatment Plan

Alt. 5

Alt. 6

Alt. 7

Alt. 8

Alt. 9

X

X

X

X

X

X
X

Greenhouse Gases
LAX Master Plan Commitments
None
LAX Master Plan Mitigation Measures
MM-AQ-1. LAX Master Plan Mitigation Plan for Air Quality, Framework
MM-AQ-2. LAX Master Plan Mitigation Plan for Air Quality, Construction-Related Mitigation Measures
MM-AQ-3. LAX Master Plan Mitigation Plan for Air Quality, Transportation-Related Mitigation Measures
MM-AQ-4. LAX Master Plan Mitigation Plan for Air Quality, Operations-Related Mitigation Measures
1
Community Benefits Agreement, Section X.A., Electrification of Passenger Gates
1
Community Benefits Agreement, Section X.N., Provision of Alternative Fuel
SPAS Mitigation Measures
None
Human Health Risk Assessment
LAX Master Plan Commitments
None
LAX Master Plan Mitigation Measures
MM-AQ-1. LAX Master Plan Mitigation Plan for Air Quality, Framework
MM-AQ-2. LAX Master Plan Mitigation Plan for Air Quality, Construction-Related Mitigation Measures
MM-AQ-3. LAX Master Plan Mitigation Plan for Air Quality, Transportation-Related Mitigation Measures
MM-AQ-4. LAX Master Plan Mitigation Plan for Air Quality, Operations-Related Mitigation Measures
1
Community Benefits Agreement, Section X.A., Electrification of Passenger Gates
1
Community Benefits Agreement, Section X.F., Construction Equipment
1
Community Benefits Agreement, Section X.K., PM2.5
Community Benefits Agreement, Section X.L., Rock-Crushing Operations and Construction Materials
1
Stockpiles
1
Community Benefits Agreement, Section X.M., Limits on Diesel Idling
1
Community Benefits Agreement, Section X.N., Provision of Alternative Fuel
SPAS Mitigation Measures
None

Los Angeles International Airport
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6. SPAS Alternative Projects

Table 6-4
LAX Master Plan Commitments, LAX Master Plan Mitigation Measures, and SPAS-Specific Mitigation Measures as Related to the SPAS Alternatives
Alt. 1
Safety
LAX Master Plan Commitments
None
LAX Master Plan Mitigation Measures
None
SPAS Mitigation Measures
4
MM-SAF (SPAS)-1. Runway Protection Zone Reviews
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Hazardous Materials
LAX Master Plan Commitments
HM-1. Ensure Continued Implementation of Existing Remediation Efforts
HM-2. Handling of Contaminated Materials Encountered During Construction
C-1. Establishment of a Ground Transportation/Construction Coordination Office
ST-9. Construction Deliveries
ST-12. Designated Truck Delivery Hours
ST-14. Construction Employee Shift Hours
ST-17. Maintenance of Haul Routes
ST-18. Construction Traffic Management Plan
ST-19. Closure Restrictions of Existing Roadways
ST-21. Construction Employee Parking Locations
ST-22. Designated Truck Routes
LAX Master Plan Mitigation Measures
None
SPAS Mitigation Measures
None
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Hydrology/Water Quality
LAX Master Plan Commitments
HWQ-1. Conceptual Drainage Plan
LAX Master Plan Mitigation Measures
None
SPAS Mitigation Measures
MM-HWQ (SPAS)-1. Conceptual Drainage Plan Revision and Update

X

X

Land Use and Planning
LAX Master Plan Commitments
LU-2. Establishment of a Landscape Maintenance Program for Parcels Acquired Due to Airport Expansion
LU-4. Neighborhood Compatibility Program
LU-5. Comply with City of Los Angeles Transportation Element Bicycle Plan
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6. SPAS Alternative Projects

Table 6-4
LAX Master Plan Commitments, LAX Master Plan Mitigation Measures, and SPAS-Specific Mitigation Measures as Related to the SPAS Alternatives

RBR-1. Residential and Business Relocation Program
LAX Master Plan Mitigation Measures
MM-LU-1. Implement Revised Aircraft Noise Mitigation Program
MM-RBR-1. Phasing for Business Relocations
MM-RBR-2. Relocation Opportunities through Aircraft Noise Mitigation Program
SPAS Mitigation Measures
None
Aircraft Noise (in addition to noise-related measures listed above in Land Use)
LAX Master Plan Commitments
N-1. Maintenance of Applicable Elements of Existing Aircraft Noise Abatement Program
LAX Master Plan Mitigation Measures
MM-N-4. Update the Aircraft Noise Abatement Program Elements as Applicable to Adapt to the Future Airfield
Configuration
MM-N-5. Conduct Part 161 Study to Make Over-Ocean Procedures Mandatory
SPAS Mitigation Measures
None
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Road Traffic Noise
LAX Master Plan Commitments
None
LAX Master Plan Mitigation Measures
None
SPAS Mitigation Measures
None
Construction Traffic and Equipment Noise
LAX Master Plan Commitments
ST-16. Designated Haul Routes
ST-18. Construction Traffic Management Plan
ST-22. Designated Truck Routes
LAX Master Plan Mitigation Measures
MM-N-7. Construction Noise Control Plan
MM-N-8. Construction Staging
MM-N-9. Equipment Replacement
MM-N-10. Construction Scheduling
SPAS Mitigation Measures
None

Los Angeles International Airport
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6. SPAS Alternative Projects

Table 6-4
LAX Master Plan Commitments, LAX Master Plan Mitigation Measures, and SPAS-Specific Mitigation Measures as Related to the SPAS Alternatives
Alt. 1
Transit Noise
LAX Master Plan Commitments
None
LAX Master Plan Mitigation Measures
MM-N-11. Automated People Mover (APM) Noise Assessment and Control Plan
SPAS Mitigation Measures
MM-N (SPAS)-1. Elevated/Dedicated Busway Noise Assessment and Control Plan

Alt. 3

Alt. 4

Alt. 5

Alt. 6

Alt. 7

Alt. 8

Alt. 9

X

Fire Protection
LAX Master Plan Commitments
FP-1. LAFD Design Recommendations
PS-1. Fire and Police Facility Relocation Plan
PS-2. Fire and Police Facility Space and Siting Requirements
C-1. Establishment of a Ground Transportation/Construction Coordination Office
ST-9. Construction Deliveries
ST-12. Designated Truck Delivery Hours
ST-14. Construction Employee Shift Hours
ST-17. Maintenance of Haul Routes
ST-18. Construction Traffic Management Plan
ST-19. Closure Restrictions of Existing Roadways
ST-21. Construction Employee Parking Locations
ST-22. Designated Truck Routes
LAX Master Plan Mitigation Measures
None
SPAS Mitigation Measures
None
Law Enforcement
LAX Master Plan Commitments
LE-1. Routine Evaluation of Manpower and Equipment Needs
LE-2. Plan Review
PS-1. Fire and Police Facility Relocation Plan
PS-2. Fire and Police Facility Space and Siting Requirements
C-1. Establishment of a Ground Transportation/Construction Coordination Office
ST-9. Construction Deliveries
ST-12. Designated Truck Delivery Hours
ST-14. Construction Employee Shift Hours
ST-17. Maintenance of Haul Routes
ST-18. Construction Traffic Management Plan
ST-19. Closure Restrictions of Existing Roadways

Los Angeles International Airport
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6. SPAS Alternative Projects

Table 6-4
LAX Master Plan Commitments, LAX Master Plan Mitigation Measures, and SPAS-Specific Mitigation Measures as Related to the SPAS Alternatives

ST-21. Construction Employee Parking Locations
ST-22. Designated Truck Routes
LAX Master Plan Mitigation Measures
None
SPAS Mitigation Measures
MM-LE (SPAS)-1. LAWAPD Replacement Facilities
On-Airport Transportation
LAX Master Plan Commitments
ST-2. Non-Peak CTA Deliveries
ST-8. Limited Short-Term Lane Closures
ST-9. Construction Deliveries
ST-18. Construction Traffic Management Plan
ST-19. Closure Restrictions of Existing Roadways
LAX Master Plan Mitigation Measures
MM-ST-1. Require CTA Construction Vehicles to Use Designated Lanes
MM-ST-2. Modify CTA Signage
MM-ST-3. Develop Designated Shuttle Stops for Labor Buses and ITC-CTA Buses
Bradley West Project Mitigation Measures
MM-ST (BWP)-2. Improve the Intersection of Center Way and World Way South
MM-ST (BWP)-3. Widen World Way Across from TBIT
SPAS Mitigation Measures
MM-ST (SPAS)-1. Relocate Existing Taxi Loading Zone at TBIT
MM-ST (SPAS)-2. Change Departures and Arrivals Level Commercial Vehicle Curbside Operations
Off-Airport Transportation
LAX Master Plan Commitments
ST-9. Construction Deliveries
ST-12. Designated Truck Delivery Hours
ST-14. Construction Employee Shift Hours
ST-17. Maintenance of Haul Routes
ST-18. Construction Traffic Management Plan
ST-19. Closure Restrictions of Existing Roadways
ST-20. Stockpile Locations
ST-21. Construction Employee Parking Locations
ST-22. Designated Truck Routes
ST-24. Fair Share Contribution to CMP Improvements
LAX Master Plan Mitigation Measures
MM-ST-14. Ground Transportation/Construction Coordination Office Outreach Program
SPAS Mitigation Measures
MM-ST (SPAS)-1. Transportation Demand Management Program
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6. SPAS Alternative Projects

Table 6-4
LAX Master Plan Commitments, LAX Master Plan Mitigation Measures, and SPAS-Specific Mitigation Measures as Related to the SPAS Alternatives

MM-ST (SPAS)-2. Modify the Intersection of Airport Boulevard and Arbor Vitae Street/Westchester Parkway
(Intersection 6)
MM-ST (SPAS)-3. Modify the Intersection of Airport Boulevard and Century Boulevard (Intersection 7)
MM-ST (SPAS)-4. Modify the Intersection of Arbor Vitae Street and Inglewood Avenue (Intersection 11)
MM-ST (SPAS)-5. La Brea Avenue and Arbor Vitae Street (Intersection 12)
MM-ST (SPAS)-6. Modify the Intersection of Aviation Boulevard and El Segundo Boulevard (Intersection 15)
MM-ST (SPAS)-7. Modify the Intersection of Aviation Boulevard and Imperial Highway (Intersection 16)
MM-ST (SPAS)-8. Modify the Intersection of Aviation Boulevard/Florence Avenue and Manchester Avenue
(Intersection 17)
MM-ST (SPAS)-9. Modify the Intersection of La Brea Avenue and Centinela Avenue (Intersection 25)
MM-ST (SPAS)-10. Modify the Intersection of La Cienega Boulevard and Centinela Avenue (Intersection 26)
MM-ST (SPAS)-11. Modify the Intersection of Sepulveda Boulevard and Centinela Avenue (Intersection 28)
MM-ST (SPAS)-12. La Brea Avenue/Hawthorne Boulevard and Century Boulevard (Intersection 34)
MM-ST (SPAS)-13. Inglewood Avenue and Century Boulevard (Intersection 35)
MM-ST (SPAS)-14. Prairie Avenue and Century Boulevard (Intersection 37)
MM-ST (SPAS)-15. Modify the Intersection of Sepulveda Boulevard and Century Boulevard (Intersection 38)
MM-ST (SPAS)-16. Modify the Intersection of La Cienega Boulevard and El Segundo Boulevard (Intersection
53)
MM-ST (SPAS)-17. Modify the Intersection of La Brea Avenue and Florence Avenue (Intersection 57)
MM-ST (SPAS)-18. Modify the Intersection of La Cienega Boulevard and Florence Avenue (Intersection 58)
MM-ST (SPAS)-19. Modify the Intersection of Sepulveda Boulevard and Grand Avenue (Intersection 60)
MM-ST (SPAS)-20. Modify the Intersection of Hawthorne Boulevard and Imperial Avenue (Intersection 62)
MM-ST (SPAS)-21. Modify the Intersection of Inglewood Avenue and Imperial Highway (Intersection 66)
MM-ST (SPAS)-22. Prairie Avenue and Imperial Highway (Intersection 70)
MM-ST (SPAS)-23. Modify the Intersection of Sepulveda Boulevard and Imperial Highway (Intersection 71)
MM-ST (SPAS)-24. Modify the Intersection of I-105 Ramps (east of Aviation Boulevard) and Imperial Highway
(Intersection 74)
MM-ST (SPAS)-25. Modify the Intersection of La Brea Avenue and Manchester Boulevard (Intersection 85)
MM-ST (SPAS)-26. Modify the Intersection of La Brea Avenue and Slauson Avenue (Intersection 87)
MM-ST (SPAS)-27. Modify the Intersection of La Cienega Boulevard and Manchester Boulevard (Intersection
90)
MM-ST (SPAS)-28. Modify the intersection of La Cienega Boulevard and Southbound I-405 Ramps (north of
Century Boulevard) (Intersection 96)
MM-ST (SPAS)-29. Modify the Intersection of Sepulveda Boulevard and La Tijera Boulevard (Intersection 101)
MM-ST (SPAS)-30. Modify the Intersection of Lincoln Boulevard and Manchester Boulevard (Intersection 105)
MM-ST (SPAS)-31. Modify the Intersection of Ash Avenue and Manchester Avenue (Intersection 115)
MM-ST (SPAS)-32. Vicksburg Avenue and 96th Street (Intersection 143)
MM-ST (SPAS)-33. Modify the Intersection of Sepulveda Eastway and Westchester Parkway (Intersection 146)
MM-ST (SPAS)-34. Modify the Intersection of Hindry Avenue and Manchester Boulevard (Intersection 159)
MM-ST (SPAS)-35. Modify the Intersection of Prairie Avenue and Manchester Boulevard (Intersection 169)
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6. SPAS Alternative Projects

Table 6-4
LAX Master Plan Commitments, LAX Master Plan Mitigation Measures, and SPAS-Specific Mitigation Measures as Related to the SPAS Alternatives

MM-ST (SPAS)-36. Modify the Intersection of Prairie Avenue and Lennox Boulevard (Intersection 197)
Energy
LAX Master Plan Commitments
E-1. Energy Conservation and Efficiency Program
LAX Master Plan Mitigation Measures
None
SPAS Mitigation Measures
None
Solid Waste
LAX Master Plan Commitments
SW-1. Implement an Enhanced Recycling Program
LAX Master Plan Mitigation Measures
5
MM SW-1. Provide Landfill Capacity
SPAS Mitigation Measures
None
Wastewater Generation
LAX Master Plan Commitments
W-2. Enhance Existing Water Conservation Program
LAX Master Plan Mitigation Measures
None
SPAS Mitigation Measures
None
Water Supply
LAX Master Plan Commitments
W-1. Maximize Use of Reclaimed Water
W-2. Enhance Existing Water Conservation Program
LAX Master Plan Mitigation Measures
None
SPAS Mitigation Measures
None
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Table 6-4
LAX Master Plan Commitments, LAX Master Plan Mitigation Measures, and SPAS-Specific Mitigation Measures as Related to the SPAS Alternatives
Alt. 1
1

2

3

4
5

Alt. 2

Alt. 3

Alt. 4

Alt. 5

Alt. 6

Alt. 7

Alt. 8

Alt. 9

LAWA and the LAX Coalition for Economic, Environmental and Educational Justice (LAX Coalition) have developed and entered into an agreement, the Community Benefits Agreement
(CBA), to ensure that communities adversely affected by the LAX Master Plan Program also receive benefits as a result of implementation of the Program. The benefits and mitigations
included in the CBA were negotiated independently from, and are not a part of, the LAX Master Plan Mitigation Monitoring and Reporting Program. The CBA contains a number of air quality
mitigation measures, of which Sections X.A., X.F., X.K., X.L., X.M., and X.N. are applicable to SPAS.
Alternatives 5, 6, and 7 focus on airfield improvements, and would not have any impacts related to ground transportation; however, assuming the airfield improvements under those
alternatives would be paired with ground access improvements proposed under Alternative 1, 2, 8, or 9, there would be impacts to ground transportation that would subject to this mitigation
measure.
Alternatives 8 and 9 focus on ground access improvements, and would not have any impacts associated with aircraft gates; however, assuming the ground access improvements under
those alternatives would be paired with airfield improvements proposed under Alternative 1, 2, 5, 6, or 7, there would be impacts to gates that would be subject to this mitigation measure.
This measure would reduce the cumulatively considerable contribution to impacts to aviation safety from building/structural penetrations of FAR Part 77 imaginary surfaces.
This measure would address cumulatively significant impacts associated with solid waste generation and disposal.

Source:

CDM Smith, 2012.
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6.3.2

Alternative 2

Overview
Alternative 2 is a fully-integrated alternative, consisting of airfield, terminal, and ground access
components. This alternative is distinguished by the fact that it does not propose a northerly relocation of
Runway 6L/24R or a southerly relocation of Runway 6R/24L. This alternative does not include a
centerfield taxiway, but does include the modification and addition of high-speed runway exits (taxiways)
to enhance the safe and efficient movement of arriving aircraft.
Many of the improvements associated with Alternative 2 are the same as those associated with
Alternative 1, including Runway 6R/24L, Taxiway E and Taxilane D, service road relocation, terminal and
gate modifications, and ground access components. Improvements associated with Runway 6L/24R
under this alternative, including connecting taxiways, are different than Alternative 1. Because there
would be no northerly relocation of Runway 6L/24R under Alternative 2, it does not require the
modifications to the Argo Drainage Channel (other than those required under existing conditions to meet
federal RSA requirements) and Lincoln Boulevard described above for Alternative 1. This alternative is
illustrated in Figure 6-2.

6.3.2.1

Airfield Facilities

Alternative 2 meets FAA runway design standards for ADG V with a Category II/III outboard runway
(Runway 6L/24R) and Category I inboard runway (Runway 6R/24L), and provides sufficient space to hold
ADG IV aircraft or smaller on crossing-taxiways (e.g., AA, Z, W), but is not sufficient to hold larger ADG V
and VI aircraft. The restrictions and operating procedures in place today would remain with this
alternative. This alternative includes taxiway improvements between the two runways to meet taxiway
and runway interface recommendations. The recommendations call for taxiways used for runway
crossing to be located in the first or last third of a runway to enhance the safety of crossing operations.
Taxiway E and Taxilane D dimensions would meet ADG V standards. This alternative would not require
modifications to the Argo Drainage Channel (other than those required under existing conditions to meet
federal RSA requirements) and would not require relocation of Lincoln Boulevard.

Runway Modifications
Runway 6L/24R


No relocation, extension, or widening of Runway 6L/24R



Existing RPZ for Runway 6L/24R, which includes residential uses, would remain

Runway 6R/24L


Improvements are the same as Alternative 1

Taxiway Modifications


No centerfield taxiway



Reconfigure taxiways connecting Runways 6L/24R and 6R/24L to meet federal safety standards



Improvements to Taxiway E, Taxilane D, and the service road are the same as Alternative 1



The APLL would be the same as Alternative 1

6.3.2.2

Terminal Facilities

Proposed modifications to terminal facilities, including aircraft gates, under Alternative 2 would include the
following:


The terminal facilities would be the same as Alternative 1



The gate configuration would be the same as Alternative 1
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6.3.2.3

Ground Access Facilities

Ground access facilities and parking would be the same as Alternative 1, with the exception of Lincoln
Boulevard, which would not be relocated.

6.3.2.4

Elimination of Master Plan Components

This alternative would eliminate the same non-Yellow Light projects approved as part of the LAX Master
Plan as would Alternative 1.

6.3.2.5

Provision of Solutions to the Problems the Yellow Light
Projects were Designed to Address

Alternative 2, as a fully integrated alternative with airfield, terminal, and ground transportation elements,
contains a range of improvements that would provide partial solutions to the problems that the Yellow
Light Projects were designed to address.

Provision of Solutions to the Problems the North Airfield Reconfiguration Was
Designed to Address
As explained in Chapter 3, LAX does not currently have an airfield that is fully designed for ADG V and VI
aircraft (e.g., the Boeing 747-400 and the Airbus A380, respectively). The existing north airfield
configuration requires non-standard operating procedures, which are not optimal for safety and increase
aircraft delay. The configuration of the north airfield runways under Alternative 2 would not alter this
condition.
Additionally, as Alternative 2 would not increase the separation between the two north airfield runways,
and would not provide for a centerfield taxiway, Alternative 2 would not provide an airfield that is designed
for ADG V and VI aircraft. Therefore, under Alternative 2, the north airfield would continue to require nonstandard operating procedures for ADG V and ADG VI aircraft. In such cases, air traffic control would
restrict the movement of other aircraft on the airfield when ADG V or VI aircraft are transitioning from
arriving on Runway 6L/24R until the aircraft crosses and clears Runway 6R/24L.
Alternative 2 addresses the limited length of Runway 6R/24L, which restricts the ability of certain large
aircraft from utilizing it for departure when fully loaded, by extending the runway by 1,250 feet. With the
extension of this runway, more departing aircraft would be able to use the north airfield, thereby reducing
the number of aircraft taxiing to the south airfield and increasing the efficiency of airfield operations at
LAX.
By maintaining current separation distances and not providing a centerfield taxiway, Alternative 2 would
not fully address many of the existing airfield hazards associated with the north airfield, including
incursions and risks of collision, and would not allow pilots to see to the end of the runway.
The existing north airfield high speed taxiways are not in compliance with FAA Engineering Brief No. 75.
Alternative 2 would enhance safety associated with the Runway 6L/24R exit taxiways and improve pilot
situational awareness by relocating the high-speed exits and improving crossing angles at Runway
6R/24L. The revised exit taxiway locations would comply with FAA Engineering Brief No. 75.
The existing north airfield does not provide sufficient areas at the ends of the runways for holding arriving
flights and sequencing departing aircraft. This alternative would include the same modifications to
Taxiway E and Taxilane D as would Alternative 1. As with Alternative 1, these modifications would
provide more aircraft holding areas near the ends of runways, thereby improving the ability of the ATCT to
sequence departures, and would maintain a constant separation distance between Taxiway E and
Taxilane D, thereby decreasing the potential for aircraft collisions when taxiing on parallel taxiways. As
with Alternative 1, the relocated adjacent vehicle service road would be outside the Taxilane D OFA,
which would reduce the risk of collision involving vehicles circulating in the airfield and taxiway/taxilane
movement areas.
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The existing north airfield configuration does not comply with FAA RSA requirements. In addition,
residential uses are located with the existing Runway 24R RPZ. The runway improvements proposed
under Alternative 2 would modify some of the existing safety clearance areas, but would not change the
RPZ for Runway 24R. With the easterly extension of Runway 6R/24L, establishment of displaced
thresholds on this runway, and improvements to the Argo Drainage Channel (which would occur
independently of SPAS), the Alternative 2 north airfield configuration would be fully compliant with FAA
RSA standards for Runways 6L/24R and 6R/24L, addressing hazards relating to the potential for aircraft
to overshoot, undershoot, or experience excursions from the runways.
Alternative 2 would provide solutions to some of the problems the LAX Master Plan north airfield
reconfiguration was designed to address. However, as Alternative 2 would not increase the separation
between the two north airfield runways, and would not provide for a centerfield taxiway, Alternative 2
would not solve many of the problems the Yellow Light north airfield reconfiguration was designed to
address. Alternative 2 would not provide an airfield that is designed for ADG V and VI aircraft. Rather,
this alternative would still require non-standard operating procedures when large aircraft are operating on
the airfield. By maintaining current separation distances and not providing a centerfield taxiway,
Alternative 2 would not fully address many of the existing airfield hazards associated with the north
airfield, including incursions and risks of collision and would not allow pilots to see to the end of the
runway. In addition, this alternative would not modify the Runway 24R RPZ and, therefore, residences
would continue to be located within the RPZ.

Provision of Solutions to the Problems the Terminal Reconfiguration Was
Designed to Address
As explained in Chapter 3, implementation of the LAX Master Plan would require substantial portions of
Terminals 1, 2, and 3 to be demolished to provide room for the relocation of Runway 6R/24L 340 feet to
the south of the existing runway centerline. Alternative 2 would provide solutions to the requirement to
accommodate airfield improvements and provide adequate passenger processing capacity without the
need to demolish substantial portions of Terminals 1, 2, and 3. As with Alternative 1, without the
southerly relocation of Runway 6R/24L, there would be no need to demolish the piers/concourses
associated with Terminals 1, 2, and 3, with the exception of a small portion of the Terminal 1 concourse.
Under Alternative 2, improved passenger processing capacity, concourse area, and aircraft gates would
be provided through the development of Terminal 0, replacement of Terminal 3, and the ability to extend
the northern end of TBIT and the MSC to the new APLL. This alternative would provide 153 passenger
gates, which is consistent with the number of gates provided under the approved LAX Master Plan.

Provision of Solutions to the Problems the Ground Transportation Center and
APM 2 Were Designed to Address
As explained in Chapter 3, the function of the GTC under the existing LAX Master Plan is to replace CTA
curb front for passenger drop off and pick up and to replace a portion of the private vehicle parking area
and all of the commercial vehicle staging area. The role of APM 2 is to provide a connection between the
planned GTC and the CTA. Alternative 2 would provide the same solutions to ground access as would
Alternative 1. Alternative 2 would address the existing ground access problems by retaining and
enhancing the CTA roadways and curb front, and supplementing these facilities with new parking and
ground transportation facilities located outside the CTA.
The GTC was designed to address a number of problems associated with the CTA roadway system, as
discussed in Chapter 3. The CTA roadway system design currently creates queuing, weaving, and
conflict points at various locations that impede traffic flow. In addition, during peak travel times, inbound
airport traffic currently extends out of the CTA roadways onto public streets, and curbside demand is
unevenly distributed and does not accommodate demand, especially during peak periods. Moreover, as
cumulative regional traffic increases, there will be less time certainty for airport users without easy access
to the airport from the regional transit system, and the roadway system is not designed to efficiently
accommodate security screening of vehicles entering the CTA. Alternative 2 includes the realignment of
Sky Way, a primary mode of access for airport users seeking to access the CTA from the north and from
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the 98th Street Bridge. The change in design is intended to ease the queuing at Terminal 1 caused, in
part, by the close proximity of the intersection of Sky Way and World Way North to Terminal 1. The
reconfiguration would provide additional curb front for Terminal 0 and could also allow for the set aside of
additional space for screening checkpoints, currently implemented by LAWA police with temporary
facilities.
Alternative 2 also creates new facilities outside of the CTA with the aim of reducing traffic and curbside
congestion in the CTA. The new ITF would provide public parking, remote passenger pick up/drop off,
and would be the primary airport access point for some door-to-door shuttles or scheduled buses.
Parking would also be provided at Manchester Square. These facilities would be connected to the CTA
via a grade-separated, dedicated busway. Additionally, the dedicated busway would provide an improved
connection to public transit, through an integrated facility with the new Metro transit station at Century and
Aviation Boulevards, and connectivity to the existing bus facility in the vicinity of Lot C. Together, these
ground access facilities would provide alternative airport access for passengers, thereby reducing traffic
volumes within the CTA. A detailed discussion of the performance of the on-airport roadway system
under Alternative 2 is provided in Chapter 4.12.1, On-Airport Transportation, of the SPAS EIR.
Alternative 2 would provide solutions to the problems posed by the existing CTA without the need to
restrict access to the CTA and replace the functions of the CTA with a GTC and associated APM.

6.3.2.6

Security

The SPAS Security Evaluation, provided in Appendix I, assesses the security characteristics of the
Alternative 2 airfield, terminal, and ground access elements in comparison to existing conditions. The
SPAS Security Evaluation concluded that Alternative 2 would meet existing and future federal security
requirements and security of the improvements would be addressed with appropriate review and
implementation of security precautions and measures. A summary of the findings is provided below.
The evaluation found that some components of the Alternative 2 airfield configuration would decrease
security and other components would be neutral. Specifically, the easterly and westerly extensions of
Runway 6R/24L would decrease security by decreasing the setback distance between the runway and
perimeter roads. The evaluation identified several measures, including additional video surveillance,
intrusion detection measures, additional crash-rated fencing, and increased perimeter patrols, that could
be included in the future design of Alternative 2 to maintain an adequate level of security.
Under Alternative 2, Terminal 0 would be located closer to the entry roadway than the existing terminals
(i.e., Terminal 1). The SPAS Security Evaluation determined that this could result in a potential decrease
in security. However, the evaluation identified measures that could be included in the future design of
Alternative 2 to maintain an adequate level of security, including security bollards, curbside inspection for
passengers and baggage arriving on shuttles and buses from remote sites that do not have screening
capabilities, and additional video surveillance with video analytics and object tracking capabilities.
The SPAS Security Evaluation determined that the addition of new ground access improvements outside
the CTA, including the ITF, remote parking, and the dedicated busway, would reduce vulnerability and
increase security by decreasing the number of vehicles entering the CTA. The SPAS Security Evaluation
determined that security could be further increased in the future design of Alternative 2 by implementation
of screening measures for passengers and baggage, vehicle inspection measures at the ITF including
under-vehicle inspection, additional video surveillance, and physical protections at the ITF including
vehicle barriers and bollards, and blast suppression films on exposed glass surfaces. Security could also
be further enhanced by using in-road traffic calming measures to control traffic entering the CTA and
using video surveillance at parking facilities.

6.3.2.7

Traffic

As with Alternative 1, the primary traffic characteristics associated with Alternative 2 include maintaining
public and private vehicle access to the CTA, and providing new ground access facilities outside of the
CTA to reduce congestion within the CTA. The new ground access facilities would include an ITF,
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remote parking in Manchester Square, and a dedicated busway linking these facilities to the CTA. This
alternative includes connectivity with regional transit through connection of the dedicated busway to the
planned Metro transit station at Aviation and Century Boulevards.
As detailed in Section 4.12.1, On-Airport Transportation, and Section 4.12.2, Off-Airport Transportation, of
the Draft EIR, and summarized below, the traffic associated with implementation of Alternative 2 would
result in significant impacts to roadway links and an intersection within the CTA, and to off-airport
intersections and Los Angeles County Congestion Management Plan (CMP) facilities, including an arterial
monitoring intersection and freeway monitoring stations. However, these operational impacts would
result from the increase in airport-related trips associated with the projected increase in passenger activity
levels at LAX. The increase in passenger activity levels is anticipated to occur irrespective of the SPAS
alternatives as is a result of the natural growth in passenger activity.
When evaluating the impacts from the physical improvements associated with Alternative 2 compared to
baseline conditions, Alternative 2 would have fewer significant impacts to off-airport intersections after
mitigation than would occur with implementation of the LAX Master Plan. Specifically, Alternative 2 would
result in only 1 significantly-impacted intersection compared to 11 under Alternative 3, which represents
implementation of the LAX Master Plan, and fewer impacts than Alternative 4 (2 significantly-impacted
intersections), which represents future conditions with minimal changes in the ground access system.
When considering future (2025) airport growth and regional background traffic, Alternative 2 would have
significant impacts to 39 intersections after mitigation, as compared to 37 under Alternative 3 and 40
under Alternative 4. As noted above, the increase in the number of impacted intersections is associated
with regional growth and the increase in airport activity unrelated to SPAS.

6.3.2.8

Aviation Activity

A detailed forecast of aviation activity associated with Alternative 2 is provided in Appendix F-1, LAX
2009-2025 Passenger Forecast and Design Day Flight Schedule Development. As indicated in the
appendix, Alternative 2 is designed for a practical capacity of 78.9 million annual passengers, with 153
gates, the same number of gates associated with the approved LAX Master Plan. The forecast projects
2,053 peak month average day aircraft operations at buildout of this alternative in 2025.

6.3.2.9

Potential Environmental Impacts and Mitigation Measures

A detailed analysis of the potential environmental impacts of Alternative 2 is provided in the SPAS Draft
EIR. These impacts are summarized in Table 6-3. Mitigation measures that would address the impacts
of Alternative 2 are identified in Table 6-4. This table includes LAX Master Plan commitments and
mitigation measures that are applicable to Alternative 2 as well as new mitigation measures specific to
SPAS.

6.3.3

Alternative 3

Overview
Alternative 3 is the CEQA "No Project" Alternative and represents what would reasonably be expected to
occur in the foreseeable future if the LAX Master Plan (i.e., "Alternative D") and all of the LAX Master Plan
improvements, including the Yellow Light Projects, were implemented as originally envisioned. Analysis
of Alternative 3 will allow decision-makers and the public to compare the impacts of implementing
alternatives to the LAX Master Plan with the impacts that would occur under the LAX Master Plan.
Alternative 3 is a fully-integrated alternative, consisting of airfield, terminal, and ground access
components. The distinguishing airfield improvement related to this alternative is the movement of
Runway 6R/24L 340 feet south, along with the addition of a new centerfield taxiway, extension of Runway
6L/24R, and relocation and improvements to Taxiway E, Taxilane D, and service roads. Related terminal
improvements include demolition of the concourses/gates at Terminals 1, 2, and 3 and replacement with
a new linear concourse, elimination of the northernmost gates at TBIT, and replacement of the existing
CTA parking structures with new passenger processing terminals. Key ground access improvements
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include closure of the CTA to private vehicles; development of a GTC at Manchester Square, an ITC at
the area referred to as Continental City with a pedestrian bridge to the existing Metro Green Line Station,
and a CONRAC at Parking Lot C; development of two APM systems to link the ITC, CONRAC, and CTA
and link the GTC and CTA; construction of new on-airport roads east of and parallel to Aviation
Boulevard; reconfiguration and expansion of Parking Lot E located west of La Cienega Boulevard; and
construction of a West Employee Parking facility. There would be no modifications to the Argo Drainage
Channel (other than those required under existing conditions to meet federal RSA requirements) or
Lincoln Boulevard under this alternative. This alternative is illustrated in Figure 6-3.
Details regarding this alternative are provided below. It is not necessary to analyze the ability of
Alternative 3 to solve the problems that the Yellow Lights Projects were designed to address as
Alternative 3 represents implementation of the approved LAX Master Plan, including the Yellow Light
Projects, and does not propose alternative designs, technologies, or configurations to the Yellow Light
Projects. The security of Alternative 3 was evaluated in the SPAS Security Evaluation that is included in
Appendix I. The traffic and aviation activity associated with this alternative are analyzed in the Draft EIR,
as are potential environmental impacts and mitigation measures.

6.3.3.1

Airfield Facilities

Alternative 3 meets FAA runway design standards for ADG V with a Category II/III outboard runway
(Runway 6L/24R) and Category I inboard runway (Runway 6R/24L), and provides sufficient space
between Runway 6R/24L and the centerfield taxiway for ADG VI aircraft to hold prior to crossing the
runway with a pilot line-of-sight of the end of Runway 24L. This alternative provides ADG VI runway-totaxiway separation between Runway 6L/24R and the centerfield taxiway for approach visibility at or above
one-half mile (Category I approaches). Taxiway E and Taxilane D would meet ADG V standards.

Runway Modifications
Runway 6L/24R


Remains in its current location



Extend 1,495 feet west to maximize runway length



Establish displaced threshold on 6L to meet RSA requirements

Runway 6R/24L


Relocate 340 feet south of the current location to accommodate a new centerfield parallel taxiway
(see below) and to provide for ADG VI separation distances consistent with the LAX Master Plan ALP



Extend 135 feet west and 1,280 feet east to maximize runway length



Establish dual displaced thresholds to meet RSA requirements



Widen to 200 feet to meet FAA standards

Taxiway Modifications
Centerfield Taxiway


Construct a 100-foot-wide centerfield taxiway between Runways 6L/24R and 6R/24L, with a
separation distance of 520 feet from each runway to enhance safety and reduce incursions and other
airfield hazards, while providing for modified ADG VI separation distances; also provide exit taxiways
from Runway 6L/24R to the centerfield taxiway, taxiways from the centerfield taxiway to and across
Runway 6R/24L, and other related airfield taxiway improvements
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Taxiway E


Relocate varying distances (ranging from 290 to 340 feet) south to meet ADG V separation distances



Extend 980 feet east to support easterly extension of Runway 6R/24L



Widen to 100 feet to meet ADG VI standards in place when Alternative D was proposed

Taxilane D


Relocate varying distances (ranging from 355 to 409 feet) south to meet ADG VI separation distances



Extend 90 feet east to support easterly extension of Runway 6R/24L and 5,145 feet west to provide
for dual full-length taxiways in the north airfield



Widen to 100 feet to meet ADG VI standards in place when Alternative D was proposed

Other Airfield-Related Features


Construct a new service road between Taxiway E and Taxilane D



Construct a second service road south of Taxilane D



Taxiway E and Taxilane D dimensions would meet ADG V standards



The APLL would move south to a location 1,165 feet south of the existing Runway 6R/24L centerline
(825 feet south of the future Runway 6R/24L centerline)



Existing RPZ for Runway 6L/24R, which includes residential uses, would remain

6.3.3.2

Terminal Facilities

Proposed modifications to terminal facilities, including aircraft gates, under Alternative 3 would include the
following:


Demolish concourses associated with Terminals 1 through 3 and construct linear concourse



Demolish existing parking structures within the CTA and replace with four new passenger processors



As a result of moving Runway 6R/25L south, all of the gates at Terminals 1, 2, and 3 would be
demolished and replaced with a linear concourse with 20 gates



The taxiway and runway relocations would also result in the reconfiguration of gates at TBIT



A total of 23 commuter gates would be located east of Sepulveda Boulevard, at or near the location of
the existing commuter terminal, for a total of 153 gates used at LAX for scheduled passenger service



All of the west remote gates would be eliminated

6.3.3.3

Ground Access Facilities

Ground Access


Eliminate private vehicle access to the CTA



Construct new on-airport ground access system east of the CTA, consisting of a GTC, ITC,
CONRAC, and a surface parking facility (i.e., reconfiguration and expansion of Parking Lot E),
connected by two separate APM systems and a new roadway network



CTA access would be provided via the APM systems and FlyAway buses



Consolidate employee parking in a West Employee Parking facility
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Transportation Centers


Construct GTC at Manchester Square as a primary access center for most private and commercial
vehicles. The GTC would provide passenger drop off and pick up and private vehicle parking.



Construct ITC at the area referred to as Continental City to serve as the primary connection point
between the airport, the Metro Green Line, and regional bus service. The ITC would provide public
parking and curbside for charter, regional, and other buses.



Construct a pedestrian connection between the ITC and the Metro Green Line Aviation Station

Consolidated Rental Car Facility


Construct a CONRAC at Parking Lot C (inclusive of Parking Lot D and the Jenny Lot), including a
150,000-square-foot customer service building, an APM station, and a 9,000-space ready/return
garage

Automated People Mover Systems


Construct APM 1 between the ITC and the CTA, along Aviation Boulevard and 96th Street, with a
stop at the CONRAC



Construct APM 2 between the GTC and the CTA, along Century Boulevard

On-Airport Roadway System


Develop a new roadway system at the east end of the airport, between ITC and GTC



Remove Sky Way and 96th Street access to the CTA to accommodate the easterly extension of
Runway 6R/24L, Taxiway E, and Taxilane D



Close existing CTA curbside and replace with curbsides within GTC and ITC

Parking


Demolish all CTA parking structures and lots



Eliminate Park One parking facility to accommodate airfield and terminal improvements



Eliminate Parking Lots C, D, and the Jenny Lot to accommodate CONRAC



Provide 7,515 public parking spaces in the GTC



Provide 9,127 public parking spaces in the ITC



Reconfigure and expand Parking Lot E to provide a surface lot north of 111th Street with 5,470 public
parking spaces



Construct a West Employee Parking facility with approximately 12,400 employee parking spaces



Maintain an additional 1,200 employee spaces at Avion Drive/Century Boulevard

6.3.4

Alternative 4

Overview
Alternative 4 represents what would reasonably be expected to occur if all ongoing and reasonably
foreseeable non-Yellow Light improvements identified in the LAX Master Plan (i.e., "Alternative D") were
implemented, and none of the Yellow Light Projects or any of the identified alternatives to the LAX Master
Plan Program were constructed or implemented. Analysis of Alternative 4 will allow decision-makers and
the public to evaluate the impacts of simply eliminating the Yellow Light Projects from the LAX Master
Plan Program.
Alternative 4 is a fully-integrated alternative, consisting of airfield, terminal, and ground access
components. Ongoing and reasonably-foreseeable non-Yellow Light projects that would be developed
include the Bradley West Project, an extension to Runway 6R/24L for RSA improvements, the MSC and
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related new passenger processor and connector within the CTA, and various terminal improvements. In
addition, a CONRAC at Parking Lot C would be constructed and a new parking structure would be
developed at the ITC site to accommodate the public parking displaced by the CONRAC. A portion of the
Argo Drainage Channel would be covered to comply with existing RSA requirements by converting a
portion of the existing open unlined channel to an enclosed concrete box culvert. There would be no
modifications to Lincoln Boulevard under this alternative. This alternative is illustrated in Figure 6-4.

6.3.4.1

Airfield Facilities

The Alternative 4 airfield facilities represent existing conditions with an easterly extension to Runway
6R/24L and Taxiway E to meet federal RSA requirements. The existing north airfield meets FAA runway
design standards for ADG V, with a Category II/III outboard runway (Runway 6L/24R) and Category I
inboard runway (Runway 6R/24L), and provides sufficient space to hold ADG IV aircraft between the
runways, but not sufficient to hold ADG V and VI aircraft. No centerfield or connecting taxiway
improvements are included with this alternative. The restrictions and operating procedures in place today
would remain with this alternative. Taxiway E dimensions meet ADG V standards and Taxilane D
dimensions meet ADG IV standards, except in the area adjacent to Terminal 1 where only ADG III
standards are met. The RPZ associated with Runway 6L/24R would not move, maintaining the current
overlay with residential uses.

Runway Modifications
Runway 6L/24R


No relocation, extension, or widening of Runway 6L/24R



Existing RPZ for Runway 6L/24R, which includes residential uses, would remain

Runway 6R/24L


Improve Runway 6R/24L to meet federal RSA requirements, including an 835-foot easterly extension
of the runway and a shift in the 6R landing threshold 104 feet east

Taxiway Modifications


No centerfield taxiway



Extend Taxiway E 535 feet east to support the easterly extension of Runway 6R/24L and to provide
additional hold area for departing aircraft

6.3.4.2

Terminal Facilities



No proposed changes to terminal facilities



No proposed changes to gates

6.3.4.3

Ground Access Facilities

Ground Access


Maintain private vehicle access to the CTA



Construct CONRAC in Parking Lot C

Parking


Public parking within Parking Lot C, and future parking within Parking Lot D and the Jenny Lot, would
be displaced by the CONRAC



Construct new public parking structure in the area referred to as Continental City to replace the lost
parking noted above



Consolidate employee parking to existing Parking Lot E
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6.3.4.4

Elimination of Master Plan Components

Under this alternative, the following non-Yellow Light projects approved as part of the LAX Master Plan
would be fully or partially eliminated:


Demolition of all CTA parking structures and replacement with passenger terminals (partially
eliminated)



West Employee Parking facility



Reconfiguration and expansion of Parking Lot E north of 111th Street



ITC in the area referred to as Continental City



APM 1 between ITC, CONRAC, and CTA

6.3.4.5

Provision of Solutions to the Problems the Yellow Light
Projects were Designed to Address

Alternative 4 is an integrated alternative with limited airfield and ground transportation elements, and
includes improvements that would provide solutions to only some of the problems that the Yellow Light
Projects were designed to address.

Provision of Solutions to the Problems the North Airfield Reconfiguration Was
Designed to Address
As explained in Chapter 3, LAX does not currently have an airfield that is fully designed for ADG V and VI
aircraft (e.g., the Boeing 747-400 and the Airbus A380, respectively). The existing north airfield
configuration requires non-standard operating procedures, which are not optimal for safety and increase
aircraft delay. The configuration of the north airfield runways under Alternative 4 would not alter this
condition.
Additionally, as Alternative 4 would not increase the separation between the two north airfield runways,
and would not provide for a centerfield taxiway, Alternative 4 would not provide an airfield that is designed
for ADG V and VI aircraft. Therefore, under Alternative 4, the north airfield would continue to require nonstandard operating procedures for ADG V and ADG VI aircraft. In such cases, air traffic control would
restrict the movement of other aircraft on the airfield when ADG V or VI aircraft are transitioning from
arriving on Runway 6L/24R until the aircraft crosses and clears Runway 6R/24L.
Alternative 4 would not change the departure length of the runway and, therefore, would not address the
problem of certain large aircraft on long-haul flights being unable to use the north airfield for departures.
By maintaining current separation distances and not providing a centerfield taxiway, Alternative 4 would
not address most of the existing airfield hazards associated with the north airfield, including incursions
and risks of collision, and would not allow pilots to see to the end of the runway.
This alternative would not alter the Runway 6L/24R exit taxiways, which would continue to be out of
compliance with FAA Engineering Brief No. 75, and would not correct the varying separation distances
between Taxiway E and Taxilane D or relocate the vehicle service road outside the Taxilane D OFA,
improvements which aim to reduce potential conflicts between aircraft and ground vehicles and allow for
the more efficient management of aircraft taxiing between the runways and the gates.
The existing north airfield does not provide sufficient areas at the ends of the runways for holding arriving
flights and sequencing departing aircraft. The easterly extension of Runway 6R/24L and the associated
extension of Taxiway E would provide some additional area at the end of the runway for holding arriving
flights and sequencing departing aircraft, although not to the same extent as the other alternatives that
include north airfield reconfiguration (i.e., Alternatives 1, 2, 3, 5, 6, and 7), as these alternatives would
also include the easterly and westerly extension of Taxilane D.

Los Angeles International Airport

6-46

LAX Specific Plan Amendment Study
Preliminary Report
July 2012

north
Source: Ricondo & Associates, Inc., 2012.
Prepared by: CDM Smith, 2012.

LAX Specific Plan Amendment Study Report

Alternative 4

Figure

6-4

6. SPAS Alternative Projects
This page intentionally left blank.

Los Angeles International Airport

6-48

LAX Specific Plan Amendment Study
Preliminary Report
July 2012

6. SPAS Alternative Projects
The existing north airfield configuration does not comply with FAA RSA requirements. In addition,
residential uses are located with the existing Runway 24R RPZ. The runway improvements proposed
under Alternative 4 would modify some of the existing safety clearance areas, but would not change the
RPZ for Runway 24R. With the easterly extension of Runway 6R/24L, establishment of displaced
thresholds on this runway, and improvements to the Argo Drainage Channel (which would occur
independently of SPAS), the Alternative 4 north airfield configuration would be fully compliant with FAA
RSA standards for Runways 6L/24R and 6R/24L, addressing hazards relating to the potential for aircraft
to overshoot, undershoot, or experience excursions from the runways.
Alternative 4 would provide solutions to two of the problems the LAX Master Plan north airfield
reconfiguration was designed to address. However, as Alternative 4 would not increase the separation
between the two north airfield runways, would not provide for a centerfield taxiway, and would not
increase the departure length of Runway 6R/24L, many problems would not be addressed by this
alternative. Alternative 4 would not provide an airfield that is designed for ADG V and VI aircraft. Rather,
this alternative would still require non-standard operating procedures when large aircraft are operating on
the airfield. The easterly extension of Runway 6R/24L would meet RSA standards, but would not change
the departure length of the runway and, therefore, would not address the problem of certain large aircraft
on long-haul flights being unable to use the north airfield for departures. By maintaining current
separation distances and not providing a centerfield taxiway, Alternative 4 would not address most of the
existing airfield hazards associated with the north airfield, including incursions and risks of collision, and
would not enhance pilot visibility when aircraft are holding to cross Runway 6R/24L. This alternative
would not alter the Runway 6L/24R exit taxiways, which would continue to be out of compliance with FAA
Engineering Brief No. 75, and would not correct the varying separation distances between Taxiway E and
Taxilane D or relocate the vehicle service road outside the Taxilane D OFA, improvements which aim to
reduce potential conflicts between aircraft and ground vehicles and allow for the more efficient
management of aircraft taxiing between the runways and the gates. In addition, Alternative 4 would not
modify the Runway 24R RPZ and, therefore, residences would continue to be located within the RPZ.

Provision of Solutions to the Problems the Terminal Reconfiguration Was
Designed to Address
As explained in Chapter 3, implementation of the LAX Master Plan would require substantial portions of
Terminals 1, 2, and 3 to be demolished to provide room for the relocation of Runway 6R/24L 340 feet to
the south of the existing runway centerline. Without the southerly relocation of Runway 6R/24L, there
would be no need to demolish the piers/concourses associated with Terminals 1, 2, and 3. Under
Alternative 4, no additional passenger processing capacity or concourse area would be provided. This
alternative would provide 153 passenger gates, which is consistent with the number of gates provided
under the approved LAX Master Plan.
Alternative 4 would not alter the airfield configuration and, therefore, would avoid the need to demolish
substantial portions of Terminals 1, 2, and 3.

Provision of Solutions to the Problems the Ground Transportation Center and
APM 2 Were Designed to Address
As explained in Chapter 3, the function of the GTC under the existing LAX Master Plan is to replace CTA
curb front for passenger drop off and pick up and to replace a portion of the private vehicle parking area
and all of the commercial vehicle staging area. The role of APM 2 is to provide a connection between the
planned GTC and the CTA. Alternative 4 would not alter ground access or curbside use in the CTA and
would not provide solutions to the problems posed by the existing CTA.

6.3.4.6

Security

The SPAS Security Evaluation, provided in Appendix I, assesses the security characteristics of the
Alternative 4 airfield and ground access elements in comparison to existing conditions. The SPAS
Security Evaluation concluded that Alternative 4 would meet existing and future federal security
Los Angeles International Airport

6-49

LAX Specific Plan Amendment Study
Preliminary Report
July 2012

6. SPAS Alternative Projects
requirements and security of the improvements would be addressed with appropriate review and
implementation of security precautions and measures. A summary of the findings is provided below.
The evaluation found that the easterly extension of Runway 6R/24L would decrease security by
decreasing the setback distance between the runway and perimeter road. The evaluation identified
several measures, including additional video surveillance, intrusion detection measures, additional crashrated fencing, and increased perimeter patrols, that could be included in the future design of Alternative 4
to maintain an adequate level of security.
The SPAS Security Evaluation determined that the reduction of vehicles in the CTA resulting from the
implementation of transportation facilities such as the CONRAC would reduce vulnerability and increase
security. The SPAS Security Evaluation determined that security could be further increased in the future
design of Alternative 4 by implementation of screening measures for passengers and baggage, vehicle
inspection measures at the CONRAC including under-vehicle inspection, additional video surveillance,
and physical protections at the CONRAC including vehicle barriers and bollards, and blast suppression
films on exposed glass surfaces.

6.3.4.7

Traffic

As noted above, the primary traffic characteristics associated with Alternative 4 include maintaining public
and private vehicle access to the CTA, and providing limited new ground access facilities outside of the
CTA to reduce congestion within the CTA, including construction of a CONRAC in the Lot C area and the
relocation of public and employee parking to Continental City. This alternative would not provide
improved connectivity with regional transit.
As detailed in Section 4.12.1, On-Airport Transportation, and Section 4.12.2, Off-Airport Transportation, of
the Draft EIR, and summarized below, traffic associated with the implementation of Alternative 4 would
result in significant impacts to roadway links and an intersection within the CTA, and to off-airport
intersections and Los Angeles County Congestion Management Plan (CMP) facilities, including arterial
monitoring intersections and freeway monitoring stations. However, these operational impacts would
result from the increase in airport-related trips associated with the projected increase in passenger activity
levels at LAX. The increase in passenger activity levels is anticipated to occur irrespective of the SPAS
alternatives as is a result of the natural growth in passenger activity.
When evaluating the impacts from the physical improvements associated with Alternative 4 compared to
baseline conditions, Alternative 4 would have fewer significant impacts to off-airport intersections after
mitigation than would occur with implementation of the LAX Master Plan. Specifically, Alternative 4 would
result in only 2 significantly-impacted intersections compared to 11 under Alternative 3, which represents
implementation of the LAX Mater Plan. When considering future (2025) airport growth and regional
background traffic, this alternative would have greater off-airport traffic impacts after mitigation than would
Alternative 3 (i.e., 40 significantly-impacted intersections compared to 37 under Alternative 3). As noted
above, the increase in the number of impacted intersections is associated with regional growth and the
increase in airport activity unrelated to SPAS.

6.3.4.8

Aviation Activity

A detailed forecast of aviation activity associated with Alternative 4 is provided in Appendix F-1, LAX
2009-2025 Passenger Forecast and Design Day Flight Schedule Development. As indicated in the
appendix, Alternative 4 is designed for a practical capacity of 78.9 million annual passengers, with 153
gates, the same number of gates associated with the approved LAX Master Plan. The forecast projects
2,053 peak month average day aircraft operations at buildout of this alternative in 2025.

6.3.4.9

Potential Environmental Impacts and Mitigation Measures

A detailed analysis of the potential environmental impacts of Alternative 4 is provided in the SPAS Draft
EIR. These impacts are summarized in Table 6-3. Mitigation measures that would address the impacts
of Alternative 4 are identified in Table 6-4. This table includes LAX Master Plan commitments and
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mitigation measures that are applicable to Alternative 4 as well as new mitigation measures specific to
SPAS.

6.3.5

Alternative 5

Overview
As noted above in Section 2.3.1, the focus of this alternative is on airfield improvements and associated
terminal improvements, as may be compared to such improvements proposed under Alternatives 1
through 4. This alternative is compatible with the ground access improvements associated with
Alternatives 1 and 2, as well as the ground access improvements associated with Alternatives 8 and 9,
described below. The distinguishing feature of this alternative is the movement of Runway 6L/24R 350
feet north. Similar to Alternative 1, a new centerfield taxiway would be constructed, Runway 6R/24L
would be extended, Taxilane D and Taxiway E would be modified/improved, and the service road would
be relocated. Under this alternative, the taxilane/taxiway improvements would meet FAA design
requirements to fully accommodate ADG VI aircraft. (Under Alternatives 1, 2, and 6, the taxiway
configuration would either not meet or only partially meet FAA runway design standards for ADG VI
aircraft, which would impose certain limitations and special requirements during the operation of those
aircraft.) The increased runway-taxiway separation requirements under this alternative would cause the
aircraft taxiway operations area to extend farther south than under Alternatives 1, 2, and 6, which, in turn,
would result in comparatively less concourse and/or gate area for the potential TBIT extension and MSC
extension. Under this alternative, a greater portion of Lincoln Boulevard would be below grade and/or
tunneled than under Alternative 1. This alternative is illustrated in Figure 6-5.

6.3.5.1

Airfield Facilities

The Alternative 5 airfield meets the minimum design requirements (i.e., runway and taxiway separation
distances) for a full ADG VI airfield, including an ADG VI Category II/III outboard runway (Runway
6L/24R) and an ADG VI Category I inboard runway (Runway 6R/24L). Taxiway E and Taxilane D
dimensions would meet ADG VI standards.

Runway Modifications
Runway 6L/24R


Relocate 350 feet north of current location to accommodate a new centerfield parallel taxiway (see
below) and to provide for ADG VI separation distances



Extend 604 feet west so that the RPZ no longer extends over residential areas



Establish dual displaced thresholds to remove existing residences from the RPZ (east end displaced
threshold) and maintain existing westerly aircraft landing heights (west end displaced threshold)



Widen to 200 feet to meet FAA standards

Runway 6R/24L


Improvements are the same as Alternative 1

Taxiway Modifications
Centerfield Taxiway


Construct an 82-foot-wide centerfield taxiway between Runways 6L/24R and 6R/24L, with a
centerline separation distance of 550 feet to Runway 6L/24R and 500 feet to Runway 6R/24L, to
enhance safety and reduce incursions and other airfield hazards, while providing for ADG VI
separation distances; also provide exit taxiways from Runway 6L/24R to the centerfield taxiway,
taxiways from the centerfield taxiway to and across Runway 6R/24L, and other related airfield taxiway
improvements
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Taxiway E


Relocate varying distances (50 to 114 feet) south to provide ADG VI Category I runway-to-taxiway
separation distance



Extend 950 feet east to support easterly extension of Runway 6R/24L and to provide additional hold
area for departing aircraft

Taxilane D


Relocate varying distances (70 feet to 124 feet) south to provide ADG VI taxiway-to-taxilane and
taxilane to APLL separation distances



Extend 675 feet east to support easterly extension of Runway 6R/24L and 5,145 feet west to provide
for dual full-length taxiways in the north airfield

Other Airfield-Related Features


Cover the entire length of the Argo Drainage Channel (9,857 linear feet) such that the weight of an
aircraft could be supported within the RSA by converting the existing open unlined channel to an
enclosed concrete box culvert



Relocate Lincoln Boulevard northward between Sepulveda Boulevard and Westchester Parkway.
and depress the eastern and western portions of the road segment to be compatible with the object
free area requirements for Runway 6L/24R, which would require approximately 765 linear feet of the
eastern portion of the road segment to be tunneled



Improvements to Taxiway E, Taxilane D, and the service road are the same as Alternative 1



Relocate the service road that currently lies between Taxiway E and Taxilane D to a location south of
Taxilane D to increase the separation between the two taxiways to allow for simultaneous operations
with larger aircraft than currently accommodated, improve safety and efficiency, and meet FAA
standards



Taxiway E and Taxilane D dimensions would meet ADG VI standards



The APLL would move south to a location 1,041 feet south of the existing Runway 6R/24L centerline

6.3.5.2

Terminal Facilities

Proposed modifications to terminal facilities, including aircraft gates, under Alternative 5 would include the
following:


The basic features associated with the terminal components of this alternative would be the same as
Alternative 1. However, due to the more southerly APLL, the northerly building limits and/or gating
area associated with the potential TBIT concourse extension and MSC extension would be more
southerly than under Alternative 1, by approximately 164 feet and 114 feet, respectively.



As a result of moving the APLL south to meet ADG VI standards, several gates would be eliminated
or downsized



The commuter facility currently in use east of Sepulveda Boulevard would be maintained



All of the west remote gates would be eliminated



The total number of gates used at LAX for scheduled passenger service would be 153

6.3.5.3

Ground Access Facilities

Alternative 5 focuses on airfield and terminal components. This alternative is compatible with the ground
access improvements associated with Alternatives 1, 2, 8, and 9.
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6.3.5.4

Elimination of Master Plan Components

Under this alternative, the following non-Yellow Light terminal project approved as part of the LAX Master
Plan would be partially eliminated. (Since this alternative focuses on airfield and terminal components,
non-Yellow Light Project ground access components are not considered under this alternative but, rather,
would be reflected in whichever other alternative Alternative 5 is paired with - see explanation provided
previously in this section.)


Demolition of all CTA parking structures and replacement with passenger terminals

6.3.5.5

Provision of Solutions to the Problems the Yellow Light
Projects were Designed to Address

As noted above, Alternative 5 focuses on airfield and terminal components. This alternative would not
provide solutions to the problems the ground transportation-related Yellow Light Projects of the LAX
Master Plan (i.e., the GTC and APM 2) were designed to address. Instead, the ability of this alternative to
provide solutions to these problems would depend upon the ground access alternative with which it is
paired.

Provision of Solutions to the Problems the North Airfield Reconfiguration Was
Designed to Address
As explained in Chapter 3, LAX does not currently have an airfield that is fully designed for ADG V and VI
aircraft (e.g., the Boeing 747-400 and the Airbus A380, respectively). The configuration of the north
airfield runways under Alternative 5 would fully meet FAA runway design standards for ADG V and VI
aircraft in all visibility conditions. With greater separation distances, this alternative would provide for a
fully-compliant airfield, which would be an improvement over both current airfield operating conditions and
the LAX Master Plan north airfield configuration.
The existing north airfield configuration requires non-standard operating procedures, which are not
optimal for safety and increase aircraft delay. With a fully-compliant ADG VI airfield, non-standard
operating procedures would not be required under Alternative 5.
Alternative 5 addresses the limited length of Runway 6R/24L, which restricts the ability of certain large
aircraft from utilizing it for departure when fully loaded, by extending the runway by 1,250 feet. With the
extension of this runway, more departing aircraft would be able to use the north airfield, thereby reducing
the number of aircraft taxiing to the south airfield and increasing the efficiency of airfield operations at
LAX.
The outdated airfield design creates a situation where aircraft are at increased risks to hazards.
Alternative 5 contains several features designed to reduce airfield hazards. Implementation of Alternative
5 would increase the separation distance between Runways 6L/24R and 6R/24L from 700 feet to 1,050
feet. The increased separation would enable the addition of a centerfield parallel taxiway that connects to
reconfigured high-speed exits from Runway 6L/24R, providing more time and options for FAA air traffic
controllers to manage aircraft exiting Runway 6L/24R and crossing Runway 6R/24L. The centerfield
taxiway would enable aircraft to taxi and hold between the two runways without penetrating OFZ and RSA
surfaces. Increased separation between runways and the centerfield parallel taxiway would reduce the
risk of a runway collision or incursion and enhance safety, particularly as related to future operations
involving a greater number of ADG V and VI aircraft. Additionally, safety would be improved with the
relocated and redesigned runway crossing points along the last third of Runway 6R/24L, which would
bring the airfield into compliance with FAA Engineering Brief No. 75. The geometry provided by those
same crossing points would enhance pilots’ visibility to the end of the runway for all aircraft types prior to
crossing.
The existing north airfield does not provide sufficient areas at the ends of the runways for holding arriving
flights and sequencing departing aircraft. As with Alternative 1, proposed improvements to Taxiway E
include a 950-foot extension to the east (in conjunction with the easterly extension of Runway 6R/24L)
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and realigning 2,190 feet of the western end to provide a true parallel alignment. Proposed
improvements to Taxilane D would include extending it approximately 5,145 feet west to provide a fulllength taxilane and realigning various eastern segments to provide for ADG VI separation distance and
capability along its entire length. The Taxiway E and Taxilane D eastern and western extensions would
provide more aircraft holding areas near the ends of runways, thereby improving the ability of the ATCT to
sequence departures. Additionally, maintaining a constant separation distance between Taxiway E and
Taxilane D would decrease the potential for aircraft collisions when taxiing on parallel taxiways.
In conjunction with these taxiway/lane improvements, the adjacent vehicle service road would be
relocated from between Taxiway E and Taxilane D to the northerly limit of the aircraft parking apron,
south of Taxilane D. The service road would be outside the Taxilane D OFA, which would reduce the risk
of collision involving vehicles circulating in the airfield and taxiway/taxilane movement areas.
The existing north airfield configuration does not comply with FAA RSA requirements. In addition,
residential uses are located with the existing Runway 24R RPZ. The runway improvements proposed
under Alternative 5 would modify several existing safety clearance areas, including the RSA and RPZ, as
well as the runway OFA and runway OFZ. For Runway 6L/24R, the 350-foot northerly relocation would
shift the safety clearance areas accordingly, which, in turn, would require the realignment of Lincoln
Boulevard and the covering of the Argo Drainage Channel. Although the RPZs would also shift
northward, the establishment of dual displaced landing thresholds would maintain the existing approach
RPZ for Runway 6L and would shift the existing approach RPZ for Runway 24R westward by 604 feet.
That westward shift would place the RPZ outside of any existing residential development (i.e., residences
located east of Runway 24R would no longer be within the RPZ) and outside of the vehicle staging area
west of Sepulveda Boulevard. Similarly, the establishment of dual displaced thresholds for Runway
6R/24L would maintain the length of the existing RPZ for Runway 24L even though the runway pavement
would be extended eastward. With the combination of the runway improvements (including the easterly
extension of Runway 6R/24L and improvements to 6L/24R), associated improvements to Lincoln
Boulevard and the Argo Drainage Channel, and establishment of displaced thresholds, the Alternative 5
north airfield configuration would be fully compliant with FAA RSA standards for Runways 6L/24R and
6R/24L, addressing hazards relating to the potential for aircraft to overshoot, undershoot, or experience
excursions from the runways.
The Alternative 5 north airfield configuration would provide solutions to all of the problems the LAX Master
Plan north airfield reconfiguration was designed to address. In fact, with greater separation distances,
Alternative 5 would fully meet FAA runway design standards for ADG VI aircraft, whereas the LAX Master
Plan north airfield configuration would not.

Provision of Solutions to the Problems the Terminal Reconfiguration Was
Designed to Address
As explained in Chapter 3, implementation of the LAX Master Plan would require substantial portions of
Terminals 1, 2, and 3 to be demolished to provide room for the relocation of Runway 6R/24L 340 feet to
the south of the existing runway centerline. Without the southerly relocation of Runway 6R/24L, there
would be no need to demolish the piers/concourses associated with Terminals 1, 2, and 3, with the
exception of a portion of the Terminal 1 concourse. Alternative 5 would provide solutions to the
requirement to accommodate airfield improvements and provide adequate passenger processing capacity
without the need to demolish substantial portions of Terminals 1, 2, and 3. Under Alternative 5, additional
passenger processing capacity, concourse area, and aircraft gates would be provided through the
addition of Terminal 0, the replacement of Terminal 3, and the ability to extend the northern end of TBIT
and the MSC to the new APLL. This alternative would provide 153 passenger gates, which is consistent
with the number of gates provided under the approved LAX Master Plan.
Alternative 5 would provide solutions to the requirement to accommodate airfield improvements and
provide adequate passenger processing capacity without the need to demolish substantial portions of
Terminals 1, 2, and 3.
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6.3.5.6

Security

The SPAS Security Evaluation, provided in Appendix I, assesses the security characteristics of the
Alternative 5 airfield and terminal elements in comparison to existing conditions. The SPAS Security
Evaluation concluded that Alternative 5 would meet existing and future federal security requirements and
security of the improvements would be addressed with appropriate review and implementation of security
precautions and measures. A summary of the findings is provided below.
The evaluation found that some components of the Alternative 5 airfield configuration would increase
security, some components would reduce security, and others would be neutral. Specifically, with
appropriate design, placing a portion of Lincoln Boulevard below grade would enhance security by
reducing the "field of fire" for potential attackers using RPGs or firearms. However, locating Runways
6L/24R and 6R/24L and some taxiways closer to the perimeter fence and adjoining public roadways
would increase the vulnerability of the airport to low-risk threats. The evaluation identified several
measures, including additional video surveillance, intrusion detection measures, additional crash-rated
fencing, and increased perimeter patrols, that could be included in the future design of Alternative 5 to
maintain an adequate level of security.
Under Alternative 5, Terminal 0 would be located closer to the entry roadway than the existing terminals
(i.e., Terminal 1). The SPAS Security Evaluation determined that this could result in a potential decrease
in security. However, the evaluation identified measures that could be included in the future design of
Alternative 5 to maintain an adequate level of security, including security bollards, curbside inspection for
passengers and baggage arriving on shuttles and buses from remote sites that do not have screening
capabilities, and additional video surveillance with video analytics and object tracking capabilities.

6.3.5.7

Traffic

As noted above, Alternative 5 focuses on airfield and terminal components. The traffic characteristics of
this alternative would depend upon the ground access alternative with which it is paired.

6.3.5.8

Aviation Activity

Alternative 5 is designed for a practical capacity of 78.9 million annual passengers, with 153 gates, the
same number of gates associated with the approved LAX Master Plan. The forecast projects 2,053 peak
month average day aircraft operations at buildout of this alternative in 2025.

6.3.5.9

Potential Environmental Impacts and Mitigation Measures

A detailed analysis of the potential environmental impacts of Alternative 5 is provided in the SPAS Draft
EIR. These impacts are summarized in Table 6-3. Mitigation measures that would address the impacts
of Alternative 5 are identified in Table 6-4. This table includes LAX Master Plan commitments and
mitigation measures that are applicable to Alternative 5 as well as new mitigation measures specific to
SPAS.

6.3.6

Alternative 6

Overview
Similar to Alternative 5, the focus of Alternative 6 is on airfield improvements and associated terminal
improvements, as may be compared to such improvements proposed under Alternatives 1 through 4.
This alternative is compatible with the ground access improvements associated with Alternatives 1 and 2,
as well as the improvements associated with Alternatives 8 and 9. The distinguishing feature of this
alternative is the movement of Runway 6L/24R 100 feet north. Similar to Alternative 1, a new centerfield
taxiway would be constructed. All other physical aspects of the airfield and terminal improvements
associated with this alternative would be essentially the same as those of Alternative 1, described above,
with a lesser portion of the Argo Drainage Channel requiring covering (i.e., conversion to a concrete box
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culvert) and a lesser portion of Lincoln Boulevard requiring tunneling. This alternative is illustrated in
Figure 6-6.

6.3.6.1

Airfield Facilities

Alternative 6 meets FAA runway design standards for ADG V, with a Category II/III outboard runway
(Runway 6L/24R) and Category I inboard runway (Runway 6R/24L). This alternative provides sufficient
space between Runway 6R/24L and the centerfield taxiway for ADG V aircraft to hold prior to crossing the
runway with approach visibility at or above one-half mile (Category I approaches). Taxiway E and
Taxilane D dimensions would meet ADG V standards.

Runway Modifications
Runway 6L/24R


Relocate 100 feet north of current location to accommodate a new centerfield parallel taxiway (see
below) and to provide for ADG V separation distances



Extend 604 feet west so that the RPZ no longer extends over residential areas



Establish dual displaced thresholds to remove existing residences from the RPZ (west end) and
maintain existing westerly aircraft landing heights (east end)



Widen to 200 feet to meet FAA standards

Runway 6R/24L


Improvements are the same as Alternative 1

Taxiway Modifications
Centerfield Taxiway


Construct an 82-foot-wide centerfield taxiway between Runways 6L/24R and 6R/24L, with a
centerline separation distance of 400 feet to each runway, to enhance safety and reduce incursions
and other airfield hazards, while providing for ADG V separation distances; also provide exit taxiways
from Runway 6L/24R to the centerfield taxiway, taxiways from the centerfield taxiway to and across
Runway 6R/24L, and other related airfield taxiway improvements

Other Airfield-Related Features


Cover a portion of the Argo Drainage Channel (1,400 linear feet) such that the weight of an aircraft
could be supported within the RSA by converting the existing open unlined channel to an enclosed
concrete box culvert



Relocate Lincoln Boulevard northward between Sepulveda Boulevard and Westchester Parkway.
and depress the eastern and western portions of the road segment to be compatible with the object
free area requirements for Runway 6L/24R, which would require approximately 252 linear feet of the
eastern portion of the road segment to be tunneled



Improvements to Taxiway E, Taxilane D, and the service road are the same as Alternative 1



The APLL would be the same as Alternative 1

6.3.6.2

Terminal Facilities

Proposed modifications to terminal facilities, including aircraft gates, under Alternative 6 would include the
following:


The terminal facilities would be the same as Alternative 1



The gate configuration would be the same as Alternative 1
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6.3.6.3

Ground Access Facilities

Alternative 6 focuses on airfield and terminal components. This alternative is compatible with the ground
access improvements associated with Alternatives 1, 2, 8, and 9.

6.3.6.4

Elimination of Master Plan Components

Under this alternative, the following non-Yellow Light terminal project approved as part of the LAX Master
Plan would be partially eliminated. (Since this alternative focuses on airfield and terminal components,
non-Yellow Light Project ground access components are not considered under this alternative, but rather
would be reflected in whichever other alternative Alternative 6 is paired with - see explanation in provided
previously in this section.)


Demolition of all CTA parking structures and replacement with passenger terminals

6.3.6.5

Provision of Solutions to the Problems the Yellow Light
Projects were Designed to Address

As noted above, Alternative 6 focuses on airfield and terminal components. This alternative would not
provide solutions to the problems the ground transportation-related Yellow Light Projects of the LAX
Master Plan (i.e., the GTC and APM 2) were designed to address. Instead, the ability of this alternative to
provide solutions to these problems would depend upon the ground access alternative with which it is
paired.

Provision of Solutions to the Problems the North Airfield Reconfiguration Was
Designed to Address
As explained in Chapter 3, LAX does not currently have an airfield that is fully designed for ADG V and VI
aircraft (e.g., the Boeing 747-400 and the Airbus A380, respectively). The configuration of the north
airfield runways under Alternative 6 would partially meet FAA runway design standards for ADG V aircraft
in certain visibility conditions, but not ADG VI aircraft. More specifically, the separation distance between
Runway 6L/24R and the centerfield taxiway would accommodate ADG V aircraft in good visibility
conditions, but not in instances when visibility is less than half a mile. Alternative 6 would permit the
standardized operation of ADG V aircraft only in good visibility conditions, and would only permit ADG VI
operations with non-standard operating conditions. This is an improvement over current airfield operating
conditions, but would not permit the standardized operation of ADG V and VI aircraft in all visibility
conditions.
The existing north airfield configuration requires non-standard operating procedures, which are not
optimal for safety and increase aircraft delay. Alternative 6 would reduce the non-standard operating
procedures on the north airfield associated with ADG V aircraft although certain aspects of Alternative 6
would require an MOS from the FAA. Specifically, with the airfield dimensions provided by Alternative 6,
all ADG VI aircraft operating on the airfield during any weather conditions would be required to follow nonstandard operating procedures, as would ADG V aircraft during poor visibility conditions. In such cases,
air traffic control would restrict the movement of other aircraft on the airfield when a restricted aircraft is
transitioning from arriving on Runway 6L/24R until the aircraft crosses and clears Runway 6R/24L.
Alternative 6 addresses the limited length of Runway 6R/24L, which restricts the ability of certain large
aircraft from utilizing it for departure when fully loaded, by extending the runway by 1,250 feet. With the
extension of this runway, more departing aircraft would be able to use the north airfield, thereby reducing
the number of aircraft taxiing to the south airfield and increasing the efficiency of airfield operations at
LAX.
The outdated airfield design creates a situation where aircraft are at increased risks to hazards.
Alternative 6 contains several features designed to reduce airfield hazards. Implementation of Alternative
6 would increase the separation distance between Runways 6L/24R and 6R/24L from 700 feet to 800
feet. The increased separation would enable the addition of a centerfield parallel taxiway that connects to
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reconfigured high-speed exits from Runway 6L/24R, providing more time and options for FAA air traffic
controllers to manage aircraft exiting Runway 6L/24R and crossing Runway 6R/24L. The centerfield
taxiway would enable aircraft to taxi and hold between the two runways without penetrating RSA
surfaces. The same would be true relative to the ability of most aircraft to taxi and hold between the two
runways without penetrating OFZ surfaces for Runways 6L/24R and/or 6R/24L, the exceptions being
some ADG V and VI aircraft (B777-300ER, Boeing B747-400ER, B747-8 and A380-800) which would
have tail penetrations while taxiing, holding or turning. Increased separation between runways and the
centerfield parallel taxiway would reduce the risk of a runway collision or incursion and enhance safety,
particularly as related to future operations involving a greater number of ADG V and VI aircraft.
Additionally, safety would be improved with the relocated and redesigned runway crossing points along
the last third of Runway 6R/24L, which would bring the airfield into compliance with FAA Engineering
Brief No. 75. The geometry provided by those same crossing points would enhance pilots’ visibility,
however, crossing improvements would be more limited than for Alternatives 1, 3, and 5 because large
aircraft would not have enough distance to turn and reach the crossing point at a sufficient angle to allow
for the pilot of an ADG V or larger aircraft to see down the length of that runway.
The existing north airfield does not provide sufficient areas at the ends of the runways for holding arriving
flights and sequencing departing aircraft. As with Alternative 1, proposed improvements to Taxiway E
include a 950-foot extension to the east (in conjunction with the easterly extension of Runway 6R/24L)
and realigning 2,190 feet of the western end to provide a true parallel alignment. Proposed
improvements to Taxilane D would include extending it approximately 5,145 feet west to provide a fulllength taxilane and realigning various eastern segments to provide for ADG V separation distance and
capability along its entire length. The Taxiway E and Taxilane D eastern and western extensions would
provide more aircraft holding areas near the ends of runways, thereby improving the ability of the ATCT to
sequence departures. Additionally, maintaining a constant separation distance between Taxiway E and
Taxilane D would decrease the potential for aircraft collisions when taxiing on parallel taxiways.
In conjunction with these taxiway/lane improvements, the adjacent vehicle service road would be
relocated from between Taxiway E and Taxilane D to the northerly limit of the aircraft parking apron,
south of Taxilane D. The service road would be outside the Taxilane D OFA, which would reduce the risk
of collision involving vehicles circulating in the airfield and taxiway/taxilane movement areas.
The existing north airfield configuration does not comply with FAA RSA requirements. In addition,
residential uses are located with the existing Runway 24R RPZ. The runway improvements proposed
under Alternative 6 would modify several existing safety clearance areas, including the RSA and RPZ, as
well as the runway OFA and runway OFZ. For Runway 6L/24R, the 100-foot northerly relocation would
shift the safety clearance areas accordingly, which, in turn, would require the realignment of Lincoln
Boulevard and the covering of the eastern 1,400 feet of the Argo Drainage Channel. Although the RPZs
would also shift northward, the establishment of dual displaced landing thresholds would maintain the
existing approach RPZ for Runway 6L and would shift the existing approach RPZ for Runway 24R
westward by 604 feet. That westward shift would place the RPZ outside of any existing residential
development (i.e., residences located east of Runway 24R would no longer be within the RPZ) and
outside of the vehicle staging area west of Sepulveda Boulevard. Similarly, the establishment of dual
displaced thresholds for Runway 6R/24L would maintain the length of the existing RPZ for Runway 24L
even though the runway pavement would be extended eastward. With the combination of the runway
improvements (including the easterly extension of Runway 6R/24L and improvements to 6L/24R),
associated improvements to Lincoln Boulevard and the Argo Drainage Channel, and establishment of
displaced thresholds, the Alternative 6 north airfield configuration would be fully compliant with FAA RSA
standards for Runways 6L/24R and 6R/24L, addressing hazards relating to the potential for aircraft to
overshoot, undershoot, or experience excursions from the runways.
The Alternative 6 north airfield configuration would provide solutions to many of the problems the LAX
Master Plan north airfield reconfiguration was designed to address. However, as noted above, the
Alternative 6 north airfield configuration would not meet FAA runway design standards for ADG V aircraft
in all weather conditions and would not meet FAA runway design standards for ADG VI aircraft in any
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weather conditions. In addition, Alternative 6 would not achieve pilot visibility to the end of the runway for
all aircraft as would the approved LAX Master Plan north airfield configuration.

Provision of Solutions to the Problems the Terminal Reconfiguration Was
Designed to Address
As explained in Chapter 3, implementation of the LAX Master Plan would require substantial portions of
Terminals 1, 2, and 3 to be demolished to provide room for the relocation of Runway 6R/24L 340 feet to
the south of the existing runway centerline. Alternative 6 would provide solutions to the requirement to
accommodate airfield improvements and provide adequate passenger processing capacity without the
need to demolish substantial portions of Terminals 1, 2, and 3. As with Alternative 1, without the
southerly relocation of Runway 6R/24L, there would be no need to demolish the piers/concourses
associated with Terminals 1, 2, and 3, with the exception of a small portion of the Terminal 1 concourse.
Under Alternative 6, improved passenger processing capacity, concourse area, and aircraft gates would
be provided through the development of Terminal 0, replacement of Terminal 3, and the ability to extend
the northern end of TBIT and the MSC to the new APLL. This alternative would provide 153 passenger
gates, which is consistent with the number of gates provided under the approved LAX Master Plan.

6.3.6.6

Security

The SPAS Security Evaluation, provided in Appendix I, assesses the security characteristics of the
Alternative 6 airfield and terminal elements in comparison to existing conditions. The SPAS Security
Evaluation concluded that Alternative 6 would meet existing and future federal security requirements and
security of the improvements would be addressed with appropriate review and implementation of security
precautions and measures. A summary of the findings is provided below.
The evaluation found that some components of the Alternative 6 airfield configuration would increase
security, some components would reduce security, and others would be neutral. Specifically, with
appropriate design, placing a portion of Lincoln Boulevard below grade would enhance security by
reducing the "field of fire" for potential attackers using RPGs or firearms. However, locating Runways
6L/24R and 6R/24L and some taxiways closer to the perimeter fence and adjoining public roadways
would increase the vulnerability of the airport to low-risk threats. The evaluation identified several
measures, including additional video surveillance, intrusion detection measures, additional crash-rated
fencing, and increased perimeter patrols, that could be included in the future design of Alternative 6 to
maintain an adequate level of security.
Under Alternative 6, Terminal 0 would be located closer to the entry roadway than the existing terminals
(i.e., Terminal 1). The SPAS Security Evaluation determined that this could result in a potential decrease
in security. However, the evaluation identified measures that could be included in the future design of
Alternative 6 to maintain an adequate level of security, including security bollards, curbside inspection for
passengers and baggage arriving on shuttles and buses from remote sites that do not have screening
capabilities, and additional video surveillance with video analytics and object tracking capabilities.

6.3.6.7

Traffic

As noted above, Alternative 6 focuses on airfield and terminal components. The traffic characteristics of
this alternative would depend upon the ground access alternative with which it is paired.

6.3.6.8

Aviation Activity

Alternative 6 is designed for a practical capacity of 78.9 million annual passengers, with 153 gates, the
same number of gates associated with the approved LAX Master Plan. The forecast projects 2,053 peak
month average day aircraft operations at buildout of this alternative in 2025.

Los Angeles International Airport

6-63

LAX Specific Plan Amendment Study
Preliminary Report
July 2012

6. SPAS Alternative Projects

6.3.6.9

Potential Environmental Impacts and Mitigation Measures

A detailed analysis of the potential environmental impacts of Alternative 6 is provided in the SPAS Draft
EIR. These impacts are summarized in Table 6-3. Mitigation measures that would address the impacts
of Alternative 6 are identified in Table 6-4. This table includes LAX Master Plan commitments and
mitigation measures that are applicable to Alternative 6 as well as new mitigation measures specific to
SPAS.

6.3.7

Alternative 7

Overview
Similar to Alternatives 5 and 6, the focus of Alternative 7 is on airfield improvements and associated
terminal improvements, as may be compared to such improvements proposed under Alternatives 1
through 4. This alternative is compatible with the ground access improvements associated with
Alternatives 1 and 2, as well as the improvements associated with Alternatives 8 and 9. The
distinguishing feature of this alternative is the movement of Runway 6R/24L 100 feet south. Similar to
Alternative 1, a new centerfield taxiway would be constructed, Runway 6R/24L would be extended,
Taxiway E and Taxilane D would be modified/improved, and the service road would be relocated. The
southward movement of the runway and associated southerly relocation of Taxiway E and Taxilane D
would cause the aircraft taxiway operations area to extend farther south than under Alternatives 1, 2, 5,
and 6, which, in turn, would result in comparatively less concourse and/or gate area for Terminal 3,
potential TBIT extension, and potential MSC extension. There would be no modifications to the Argo
Drainage Channel (other than those required under existing conditions to meet federal RSA
requirements) or Lincoln Boulevard under this alternative. The RPZ currently associated with Runway
6L/24R would continue to overlay existing residential uses. This alternative is illustrated in Figure 6-7.

6.3.7.1

Airfield Facilities

Alternative 7 meets FAA runway design standards for ADG V, with a Category II/III outboard runway
(Runway 6L/24R) and Category I inboard runway (Runway 6R/24L). This alternative provides sufficient
space between Runway 6R/24L and the centerfield taxiway for ADG V aircraft to hold prior to crossing the
runway with approach visibility at or above one-half mile (Category I approaches). Taxiway E dimensions
would meet ADG VI standards and Taxilane D dimensions would meet ADG V standards.

Runway Modifications
Runway 6L/24R


No relocation, extension, or widening of Runway 6L/24R

Runway 6R/24L


Relocate 100 feet south of current location to accommodate a new centerfield parallel taxiway (see
below) and to provide for ADG V separation distances



Extend 1,250 feet east to meet RSA requirements and maximize aircraft takeoff length



Shift 6R landing threshold 104 feet east to meet RSA requirements



Widen to 200 feet to meet FAA standards
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Taxiway Modifications
Centerfield Taxiway


Construct an 82-foot-wide centerfield taxiway between Runways 6L/24R and 6R/24L, with a
centerline separation distance of 400 feet to each runway, to enhance safety and reduce incursions
and other airfield hazards, while providing for ADG V separation distances; also provide exit taxiways
from Runway 6L/24R to the centerfield taxiway, taxiways from the centerfield taxiway to and across
Runway 6R/24L, and other related airfield taxiway improvements

Taxiway E


Relocate varying distances (ranging from 150 to 214 feet) south to provide ADG VI runway-to-taxiway
separation distances



Extend 950 feet east to support easterly extension of Runway 6R/24L and to provide additional hold
area for departing aircraft

Taxilane D


Relocate varying distances (ranging from 119 to 185 feet) south to provide ADG VI taxiway-to-ADG V
taxilane separation distances



Extend 650 feet east to support easterly extension of Runway 6R/24L and 5,145 feet west to provide
for dual full-length taxiways in the north airfield

Other Airfield-Related Features


Relocate the service road that currently lies between Taxiway E and Taxilane D to a location south of
Taxilane D to increase the separation between the two taxiways to allow for simultaneous operations
with larger aircraft than currently accommodated and meet FAA standards



Taxiway E dimensions would meet ADG VI standards and Taxilane D dimensions would meet ADG V
standards



The APLL would move south to a location 1,052 feet south of the existing Runway 6R/24L centerline
(952 feet south of the future Runway 6R/24L centerline)



Existing RPZ for Runway 6L/24R, which includes residential uses, would remain

6.3.7.2

Terminal Facilities

Proposed modifications to terminal facilities, including aircraft gates, under Alternative 7 would include the
following:


The basic features associated with the terminal components of this alternative would be the same as
Alternative 1. However, due to the more southerly APLL, the northerly building limits and/or gating
area associated with Terminal 3, TBIT concourse potential extension, and MSC potential extension
would be more southerly than under Alternative 1.



As a result of moving the APLL south to meet ADG VI standards, several gates would be eliminated



The commuter facility currently in use east of Sepulveda Boulevard would be maintained



All of the west remote gates would be eliminated



The total number of gates used at LAX for scheduled passenger service would be 153

6.3.7.3

Ground Access Facilities

Alternative 7 focuses on airfield and terminal components. This alternative is compatible with the ground
access improvements associated with Alternatives 1, 2, 8, and 9.
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6.3.7.4

Elimination of Master Plan Components

Under this alternative, the following non-Yellow Light terminal project approved as part of the LAX Master
Plan would be partially eliminated. (Since this alternative focuses on airfield and terminal components,
non-Yellow Light Project ground access components are not considered under this alternative, but rather
would be reflected in whichever other alternative that Alternative 7 is paired with - see explanation
provided previously in this section.)


Demolition of all CTA parking structures and replacement with passenger terminals

6.3.7.5

Provision of Solutions to the Problems the Yellow Light
Projects were Designed to Address

As noted above, Alternative 7 focuses on airfield and terminal components. This alternative would not
provide solutions to the problems the ground transportation-related Yellow Light Projects of the LAX
Master Plan (i.e., the GTC and APM 2) were designed to address. Instead, the ability of this alternative to
provide solutions to these problems would depend upon the ground access alternative with which it is
paired.

Provision of Solutions to the Problems the North Airfield Reconfiguration Was
Designed to Address
As explained in Chapter 3, LAX does not currently have an airfield that is fully designed for ADG V and VI
aircraft (e.g., the Boeing 747-400 and the Airbus A380, respectively). The configuration of the north
airfield runways under Alternative 7 would meet FAA runway design standards for ADG V aircraft in
certain visibility conditions, but not ADG VI aircraft. More specifically, the separation distance between
Runway 6L/24R and the centerfield taxiway would accommodate ADG V aircraft in good visibility
conditions, but not in instances when visibility is less than half a mile. Alternative 7 would permit the
standardized operation of ADG V aircraft only in good visibility conditions, and would only permit ADG VI
operations with non-standard operating conditions. This is an improvement over current airfield operating
conditions, but would not permit the standardized operation of ADG V and VI aircraft in all visibility
conditions.
The existing north airfield configuration requires non-standard operating procedures, which are not
optimal for safety and increase aircraft delay. Alternative 7 would reduce the non-standard operating
procedures on the north airfield associated with ADG V aircraft although certain aspects of Alternative 7
would require an MOS from the FAA. Specifically, with the airfield dimensions provided by Alternative 7,
all ADG VI aircraft operating on the airfield during any weather conditions would be required to follow nonstandard operating procedures, as would ADG V aircraft during poor visibility conditions. In such cases,
air traffic control would restrict the movement of other aircraft on the airfield when a restricted aircraft is
transitioning from arriving on Runway 6L/24R until the aircraft crosses and clears Runway 6R/24L.
Alternative 7 addresses the limited length of Runway 6R/24L, which restricts the ability of certain large
aircraft from utilizing it for departure when fully loaded, by extending the runway by 1,250 feet. With the
extension of this runway, more departing aircraft would be able to use the north airfield, thereby reducing
the number of aircraft taxiing to the south airfield and increasing the efficiency of airfield operations at
LAX.
The outdated airfield design creates a situation where aircraft are at increased risks to hazards.
Alternative 7 contains several features designed to reduce airfield hazards. Implementation of Alternative
7 would increase the separation distance between Runways 6L/24R and 6R/24L from 700 feet to 800
feet. The increased separation would enable the addition of a centerfield parallel taxiway that connects to
reconfigured high-speed exits from Runway 6L/24R, providing more time and options for FAA air traffic
controllers to manage aircraft exiting Runway 6L/24R and crossing Runway 6R/24L. The centerfield
taxiway would enable aircraft to taxi and hold between the two runways without penetrating RSA
surfaces. The same would be true relative to the ability of most aircraft to taxi and hold between the two
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runways without penetrating OFZ surfaces for Runways 6L/24R and/or 6R/24L, the exceptions being
some ADG V and VI aircraft (B777-300ER, Boeing B747-400ER, B747-8 and A380-800) which would
have tail penetrations while taxiing, holding or turning. Increased separation between runways and the
centerfield parallel taxiway would reduce the risk of a runway collision or incursion and enhance safety,
particularly as related to future operations involving a greater number of ADG V and VI aircraft.
Additionally, safety would be improved with the relocated and redesigned runway crossing points along
the last third of Runway 6R/24L, which would bring the airfield into compliance with FAA Engineering
Brief No. 75. The geometry provided by those same crossing points would enhance pilots’ visibility,
however, crossing improvements would be more limited than for Alternatives 1, 3, and 5 because large
aircraft would not have enough distance to turn and reach the crossing point at a sufficient angle to allow
for the pilot of an ADG V or larger aircraft to see down the length of that runway.
The existing north airfield does not provide sufficient areas at the ends of the runways for holding arriving
flights and sequencing departing aircraft. Proposed improvements to Taxiway E include relocation south
and a 950-foot extension to the east (in conjunction with the easterly extension of Runway 6R/24L).
Proposed improvements to Taxilane D would include relocation south and a 5,145-foot extension to the
west to provide a full-length taxilane. The Taxiway E and Taxilane D design would accommodate ADG VI
aircraft on Taxiway E and ADG V aircraft on Taxilane D. The Taxiway E and Taxilane D eastern and
western extensions would provide more aircraft holding areas near the ends of runways, thereby
improving the ability of the ATCT to sequence departures. Additionally, maintaining a constant separation
distance between Taxiway E and Taxilane D would decrease the potential for aircraft collisions when
taxiing on parallel taxiways.
In conjunction with these taxiway/lane improvements, the adjacent vehicle service road would be
relocated from between Taxiway E and Taxilane D to the northerly limit of the aircraft parking apron,
south of Taxilane D. The service road would be outside the Taxilane D OFA, which would reduce the risk
of collision involving vehicles circulating in the airfield and taxiway/taxilane movement areas.
The existing north airfield configuration does not comply with FAA RSA requirements. In addition,
residential uses are located with the existing Runway 24R RPZ. The runway improvements proposed
under Alternative 7 would modify some of the existing safety clearance areas, but would not change the
RPZ for Runway 24R. With the easterly extension of Runway 6R/24L, establishment of displaced
thresholds on this runway, and improvements to the Argo Drainage Channel (which would occur
independently of SPAS), the Alternative 7 north airfield configuration would be fully compliant with FAA
RSA standards for Runways 6L/24R and 6R/24L, addressing hazards relating to the potential for aircraft
to overshoot, undershoot, or experience excursions from the runways.
The Alternative 7 north airfield configuration would provide solutions to many of the problems the LAX
Master Plan north airfield reconfiguration was designed to address. However, as noted above, the
Alternative 7 north airfield configuration would not meet FAA airport runway standards for ADG V aircraft
in all weather conditions and would not meet FAA runway design standards for ADG VI aircraft in any
weather conditions. In addition, Alternative 7 would not achieve pilot visibility to the end of the runway for
all aircraft as would the approved LAX Master Plan north airfield configuration. This alternative would not
modify the Runway 24R RPZ and, therefore, residences would continue to be located within the RPZ.

Provision of Solutions to the Problems the Terminal Reconfiguration Was
Designed to Address
As explained in Chapter 3, implementation of the LAX Master Plan would require substantial portions of
Terminals 1, 2, and 3 to be demolished to provide room for the relocation of Runway 6R/24L 340 feet to
the south of the existing runway centerline. Alternative 7 would provide solutions to the requirement to
accommodate airfield improvements and provide adequate passenger processing capacity without the
need to demolish substantial portions of Terminals 1, 2, and 3. With a lesser southerly relocation of
Runway 6R/24L as compared to the LAX Master Plan (100 feet versus 340 feet), there would be no need
to demolish the piers/concourses associated with Terminals 1, 2, and 3, with the exception of a small
portion of the Terminal 1 concourse. Under Alternative 7, additional passenger processing capacity,
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concourse area, and aircraft gates would be provided through the addition of Terminal 0, the replacement
of Terminal 3, and the ability to extend the northern end of TBIT and the MSC to the new APLL. This
alternative would provide 153 passenger gates, which is consistent with the number of gates provided
under the approved LAX Master Plan.

6.3.7.6

Security

The SPAS Security Evaluation, provided in Appendix I, assesses the security characteristics of the
Alternative 7 airfield and terminal elements in comparison to existing conditions. The SPAS Security
Evaluation concluded that Alternative 7 would meet existing and future federal security requirements and
security of the improvements would be addressed with appropriate review and implementation of security
precautions and measures. A summary of the findings is provided below.
The evaluation found that some components of the Alternative 7 airfield configuration would decrease
security and other components would be neutral. Specifically, the easterly and westerly extensions of
Runway 6R/24L would decrease security by decreasing the setback distance between the runway and
perimeter roads. The evaluation identified several measures, including additional video surveillance,
intrusion detection measures, additional crash-rated fencing, and increased perimeter patrols, that could
be included in the future design of Alternative 7 to maintain an adequate level of security.
Under Alternative 7, Terminal 0 would be located closer to the entry roadway than the existing terminals
(i.e., Terminal 1). The SPAS Security Evaluation determined that this could result in a potential decrease
in security. However, the evaluation identified measures that could be included in the future design of
Alternative 7 to maintain an adequate level of security, including security bollards, curbside inspection for
passengers and baggage arriving on shuttles and buses from remote sites that do not have screening
capabilities, and additional video surveillance with video analytics and object tracking capabilities.

6.3.7.7

Traffic

As noted above, Alternative 7 focuses on airfield and terminal components. The traffic characteristics of
this alternative would depend upon the ground access alternative with which it is paired.

6.3.7.8

Aviation Activity

Alternative 7 is designed for a practical capacity of 78.9 million annual passengers, with 153 gates, the
same number of gates associated with the approved LAX Master Plan. The forecast projects 2,053 peak
month average day aircraft operations at buildout of this alternative in 2025.

6.3.7.9

Potential Environmental Impacts and Mitigation Measures

A detailed analysis of the potential environmental impacts of Alternative 7 is provided in the SPAS Draft
EIR. These impacts are summarized in Table 6-3. Mitigation measures that would address the impacts
of Alternative 7 are identified in Table 6-4. This table includes LAX Master Plan commitments and
mitigation measures that are applicable to Alternative 7 as well as new mitigation measures specific to
SPAS.

6.3.8

Alternative 8

Overview
Alternative 8 includes ground access improvements that could be integrated in place of the improvements
proposed under Alternatives 1 through 4. This alternative is compatible with the airfield and terminal
improvements associated with Alternatives 1, 2, 5, 6, and 7. The distinguishing feature of this alternative
is the development of a CONRAC in addition to parking at Manchester Square, and the development of
parking at the Avis facility (east of Parking Lot C). All other ground access aspects of this alternative are
comparable to those of Alternatives 1 and 2, with the exception of the realignment of Lincoln Boulevard,
which is only associated with the airfield improvement alternatives. This alternative is illustrated in
Figure 6-8.
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6.3.8.1

Airfield Facilities

Alternative 8 focuses on ground access and parking components. This alternative is compatible with the
airfield improvements associated with Alternatives 1, 2, 5, 6, and 7.

6.3.8.2

Terminal Facilities

Alternative 8 focuses on ground access and parking components. This alternative is compatible with the
terminal improvements associated with Alternatives 1, 2, 5, 6, and 7.

6.3.8.3

Ground Access Facilities

Ground Access


Maintain private vehicle access to the CTA



Improvements associated with Sky Way, curbside at Terminal 0, the relocated commercial vehicle
holding lot, and the new ITF are the same as Alternative 1



Construct a CONRAC in a portion of Manchester Square, including a customer service area and a
structured parking facility to accommodate approximately 1,000 stalls for quick turn-around and 5,800
stalls for ready return. Additional surface parking would be constructed to accommodate a portion of
the total demand for staging and storage of rental vehicles by the various operators.



Construct a dedicated busway between Manchester Square and the CTA, primarily using the 98th
Street corridor, with a stop at the new ITF. The busway would have the same features as
Alternative 1.



Provide connectivity to public transit via the LAX dedicated busway, with the same features as
Alternative 1

Parking


Parking associated with the CTA, Parking Lots C, D, and E, the Jenny lot, and the ITF would be the
same as Alternative 1



Construct approximately 2,750 employee parking spaces in the existing Avis rental car lot



Construct approximately 4,200 public parking spaces in a portion of Manchester Square



No public or employee parking is proposed for the area referred to as Continental City



The existing Park One parking would be eliminated



The West Employee Parking facility would not be constructed

6.3.8.4

Elimination of Master Plan Components

Under this alternative, the following non-Yellow Light projects approved as part of the LAX Master Plan
would be eliminated. (Since this alternative focuses on ground access components, non-Yellow Light
Project terminal components are not considered under this alternative, but rather would be reflected in
whichever other alternative Alternative 8 is paired with - see explanation provided previously in this
section.)


West Employee Parking facility



CONRAC in Parking Lot C (would be developed in Manchester Square instead)



Reconfiguration and expansion of Parking Lot E north of 111th Street



ITC in the area referred to as Continental City



APM 1 between ITC, CONRAC, and CTA
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6.3.8.5

Provision of Solutions to the Problems the Yellow Light
Projects were Designed to Address

As noted above, Alternative 8 focuses on ground access components. This alternative would not provide
solutions to the problems the airfield and terminal-related Yellow Light Projects of the LAX Master Plan
were designed to address. Instead, the ability of this alternative to provide solutions to these problems
would depend upon the airfield/terminal alternative with which it is paired.

Provision of Solutions to the Problems the Ground Transportation Center and
APM 2 Were Designed to Address
As explained in Chapter 3, the function of the GTC under the existing LAX Master Plan is to replace CTA
curb front for passenger drop off and pick up and to replace a portion of the private vehicle parking area
and all of the commercial vehicle staging area. The role of APM 2 is to provide a connection between the
planned GTC and the CTA. Alternative 8 would address the existing ground access problems by
retaining and enhancing the CTA roadways and curb front, and supplementing these facilities with new
parking and ground transportation facilities located outside the CTA.
The GTC was designed to address a number of problems associated with the CTA roadway system, as
discussed in Chapter 3. The CTA roadway system design currently creates queuing, weaving, and
conflict points at various locations that impede traffic flow. In addition, during peak travel times, inbound
airport traffic currently extends out of the CTA roadways onto public streets, and curbside demand is
unevenly distributed and does not accommodate demand, especially during peak periods. Moreover, as
cumulative regional traffic increases, there will be less time certainty for airport users without easy access
to the airport from the regional transit system, and the roadway system is not designed to efficiently
accommodate security screening of vehicles entering the CTA. Alternative 8 includes the realignment of
Sky Way, a primary mode of access for airport users seeking to access the CTA from the north and from
the 98th Street Bridge. The change in design is intended to ease the queuing at Terminal 1 caused, in
part, by the close proximity of the intersection of Sky Way and World Way North to Terminal 1. The
reconfiguration would provide additional curb front for Terminal 0 and could also allow for the set aside of
additional space for screening checkpoints, currently implemented by LAWA police with temporary
facilities.
Alternative 8 also creates new facilities outside of the CTA with the aim of reducing traffic and curbside
congestion in the CTA. The new ITF would provide public parking, remote passenger pick up/drop off,
and would be the primary airport access point for some door-to-door shuttles or scheduled buses. A
CONRAC and parking would also be provided at Manchester Square. These facilities would be
connected to the CTA via a grade-separated, dedicated busway. Additionally, the dedicated busway
would provide an improved connection to public transit through an integrated facility with the new Metro
transit station at Century and Aviation Boulevards, and connectivity to the existing bus facility in the
vicinity of Lot C. Together, these ground access facilities would provide alternative airport access for
passengers, thereby reducing traffic volumes within the CTA. A detailed discussion of the performance of
the on-airport roadway system under Alternative 8 is provided in Chapter 4.12.1, On-Airport
Transportation, of the SPAS EIR.
Alternative 8 would provide solutions to the problems posed by the existing CTA without the need to
restrict access to the CTA and replace the functions of the CTA with a GTC and associated APM.

6.3.8.6

Security

The SPAS Security Evaluation, provided in Appendix I, assesses the security characteristics of the
Alternative 8 ground access elements in comparison to existing conditions. The SPAS Security
Evaluation concluded that Alternative 8 would meet existing and future federal security requirements and
security of the improvements would be addressed with appropriate review and implementation of security
precautions and measures. A summary of the findings is provided below.
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The evaluation found that some components of the Alternative 8 ground access configuration would
increase security and some components would be neutral. Specifically, the SPAS Security Evaluation
determined that the addition of new ground access improvements outside the CTA, including the ITF,
CONRAC, remote parking, and dedicated busway, would reduce vulnerability and increase security by
decreasing the number of vehicles entering the CTA. The SPAS Security Evaluation determined that
security could be further increased in the future design of Alternative 8 by implementation of screening
measures for passengers and baggage, vehicle inspection measures at the ITF and CONRAC including
under-vehicle inspection, additional video surveillance, and physical protections at the ITF and CONRAC
including vehicle barriers and bollards, and blast suppression films on exposed glass surfaces. Security
could also be further enhanced by using in-road traffic calming measures to control traffic entering the
CTA and using video surveillance at parking facilities.

6.3.8.7

Traffic

As noted above, the primary traffic characteristics associated with Alternative 8 include maintaining public
and private vehicle access to the CTA, and providing new ground access facilities outside of the CTA to
reduce congestion within the CTA. The new ground access facilities would include an ITC, a CONRAC in
a portion of Manchester Square, remote parking in Manchester Square and in the Avis rental car lot, and
a dedicated busway linking these facilities to the CTA. This alternative includes connectivity with regional
transit through connection of the dedicated busway to the planned Metro transit station at Aviation and
Century Boulevards.
As detailed in Section 4.12.1, On-Airport Transportation, and Section 4.12.2, Off-Airport Transportation, of
the Draft EIR, and summarized below, traffic associated with the implementation of Alternative 8 would
result in significant impacts to roadway links an intersection within the CTA, and to off-airport intersections
and Los Angeles County Congestion Management Plan (CMP) facilities, including an arterial monitoring
intersection and freeway monitoring stations. In part, these operational impacts would result from the
increase in airport-related trips associated with the projected increase in passenger activity levels at LAX.
The increase in passenger activity levels is anticipated to occur irrespective of the SPAS alternatives as is
a result of the natural growth in passenger activity.
When evaluating the impacts from the physical improvements associated with Alternative 8 compared to
baseline conditions, Alternative 8 would have fewer significant impacts to off-airport intersections after
mitigation than would occur with implementation of the LAX Master Plan. Specifically, Alternative 8 would
result in only 2 significantly-impacted intersections compared to 11 under Alternative 3, which represents
implementation of the LAX Master Plan, and the same number of significant impacts as Alternative 4,
which represents future conditions with minimal changes in the ground access system. When
considering future (2025) airport growth and regional background traffic, Alternative 8 would have greater
significant off-airport intersection impacts after mitigation than would occur with Alternatives 1, 2, 3 or 4,
with impacts to 44 intersections as compared to 37 intersections under Alternative 3, 39 intersections
under Alternatives 1 and 2, and 40 intersections under Alternative 4.

6.3.8.8

Aviation Activity

As noted above, Alternative 8 focuses on ground access components. All of the SPAS alternatives would
accommodate the same level of aviation activity--specifically, 78.9 million annual passengers and 2,053
peak month average day aircraft operations in 2025--regardless of the airfield/terminal alternative with
which Alternative 8 is paired.

6.3.8.9

Potential Environmental Impacts and Mitigation Measures

A detailed analysis of the potential environmental impacts of Alternative 8 is provided in the SPAS Draft
EIR. These impacts are summarized in Table 6-3. Mitigation measures that would address the impacts
of Alternative 8 are identified in Table 6-4. This table includes LAX Master Plan commitments and
mitigation measures that are applicable to Alternative 8 as well as new mitigation measures specific to
SPAS.
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6.3.9

Alternative 9

Overview
Similar to Alternative 8, Alternative 9 includes ground access improvements that could be integrated in
place of the improvements proposed under Alternatives 1 through 4. This alternative is compatible with
the airfield and terminal improvements associated with Alternatives 1, 2, 5, 6, and 7. The distinguishing
features of this alternative are the development of an APM system, instead of a busway, along 98th
Street, and development of a CONRAC in addition to parking at Manchester Square. The APM would be
located within an elevated/dedicated corridor on the same alignment as the busway under the other
alternatives. Within the CTA, the APM would be located on a new elevated guideway. All other ground
access aspects of this alternative are comparable to those of Alternatives 1 and 2, with the exception of
the realignment of Lincoln Boulevard, which is only associated with the airfield improvement alternatives.
This alternative is illustrated in Figure 6-9.

6.3.9.1

Airfield Facilities

Alternative 9 focuses on ground access and parking components. This alternative is compatible with the
airfield improvements associated with Alternatives 1, 2, 5, 6, and 7.

6.3.9.2

Terminal Facilities

Alternative 9 focuses on ground access and parking components. This alternative is compatible with the
terminal improvements associated with Alternatives 1, 2, 5, 6, and 7.

6.3.9.3

Ground Access Facilities

Ground Access


The ground access facilities associated with this alternative would be the same as Alternative 8, with
the exception of the busway between Manchester Square and the CTA, which would be an APM
instead



Construct an elevated APM between Manchester Square and the CTA, primarily using the 98th Street
corridor, including a bridge over Sepulveda Boulevard and stops at the future Metro LAX/Crenshaw
Light Rail Transit Station at/near Century and Aviation Boulevards and the new ITF. Within the CTA,
the APM would be located on an elevated guideway above the upper level roadway, existing parking
structures, or Center Way. The number of stations in the CTA has yet to be determined but could
range from 3 to 5.



An APM maintenance facility would be constructed, likely in Manchester Square

Parking


The parking components of this alternative would be the same as Alternative 8
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6.3.9.4

Elimination of Master Plan Components

Under this alternative, the following non-Yellow Light projects approved as part of the LAX Master Plan
would be eliminated. (Since this alternative focuses on ground access components, non-Yellow Light
Project terminal components are not considered under this alternative, but rather would be reflected in
whichever other alternative Alternative 9 is paired with - see explanation provided previously in this
section.)


West Employee Parking facility



CONRAC in Parking Lot C (would be developed in Manchester Square instead)



Reconfiguration and expansion of Parking Lot E north of 111th Street



ITC in the area referred to as Continental City



APM 1 between ITC, CONRAC, and CTA

6.3.9.5

Provision of Solutions to the Problems the Yellow Light
Projects were Designed to Address

As noted above, Alternative 9 focuses on ground access components. This alternative would not provide
solutions to the problems the airfield and terminal-related Yellow Light Projects of the LAX Master Plan
were designed to address. Instead, the ability of this alternative to provide solutions to these problems
would depend upon the airfield/terminal alternative with which it is paired.

Provision of Solutions to the Problems the Ground Transportation Center and
APM 2 Were Designed to Address
As explained in Chapter 3, the function of the GTC under the existing LAX Master Plan is to replace CTA
curb front for passenger drop off and pick up and to replace a portion of the private vehicle parking area
and all of the commercial vehicle staging area. The role of APM 2 is to provide a connection between the
planned GTC and the CTA. Alternative 9 would address the existing ground access problems by
retaining and enhancing the CTA roadways and curb front, and supplementing these facilities with new
parking and ground transportation facilities located outside the CTA.
The GTC was designed to address a number of problems associated with the CTA roadway system, as
discussed in Chapter 3. The CTA roadway system design currently creates queuing, weaving, and
conflict points at various locations that impede traffic flow. In addition, during peak travel times, inbound
airport traffic currently extends out of the CTA roadways onto public streets, and curbside demand is
unevenly distributed and does not accommodate demand, especially during peak periods. Moreover, as
cumulative regional traffic increases, there will be less time certainty for airport users without easy access
to the airport from the regional transit system, and the roadway system is not designed to efficiently
accommodate security screening of vehicles entering the CTA. Alternative 9 includes the realignment of
Sky Way, a primary mode of access for airport users seeking to access the CTA from the north and from
the 98th Street Bridge. The change in design is intended to ease the queuing at Terminal 1 caused, in
part, by the close proximity of the intersection of Sky Way and World Way North to Terminal 1. The
reconfiguration would provide additional curb front for Terminal 0 and could also allow for the set aside of
additional space for screening checkpoints, currently implemented by LAWA police with temporary
facilities.
Alternative 9 also creates new facilities outside of the CTA with the aim of reducing traffic and curbside
congestion in the CTA. The new ITF would provide public parking, remote passenger pick up/drop off,
and would be the primary airport access point for some door-to-door shuttles or scheduled buses. A
CONRAC and parking would also be provided at Manchester Square. These facilities would be
connected to the CTA via an APM. (The APM associated with Alternative 9 is not the same as the Yellow
Light APM in the LAX Master Plan.) Additionally, the APM would provide an improved connection to
public transit through an integrated facility with the new Metro transit station at Century and Aviation
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Boulevards, and connectivity to the existing bus facility in the vicinity of Lot C. Together, these ground
access facilities would provide alternative airport access for passengers, thereby reducing traffic volumes
within the CTA. A detailed discussion of the performance of the on-airport roadway system under
Alternative 9 is provided in Chapter 4.12.1, On-Airport Transportation, of the SPAS EIR.
Alternative 9 would provide solutions to the problems posed by the existing CTA without the need to
restrict access to the CTA and replace the functions of the CTA with a GTC and associated APM.

6.3.9.6

Security

The SPAS Security Evaluation, provided in Appendix I, assesses the security characteristics of the
Alternative 9 ground access elements in comparison to existing conditions. The SPAS Security
Evaluation concluded that Alternative 9 would meet existing and future federal security requirements and
security of the improvements would be addressed with appropriate review and implementation of security
precautions and measures. A summary of the findings is provided below.
The evaluation found that some components of the Alternative 9 ground access configuration would
increase security and some components would be neutral. Specifically, the SPAS Security Evaluation
determined that the addition of new ground access improvements outside the CTA, including the ITF,
CONRAC, remote parking, and APM, would reduce vulnerability and increase security by decreasing the
number of vehicles entering the CTA. The SPAS Security Evaluation determined that security could be
further increased in the future design of Alternative 9 by implementation of screening measures for
passengers and baggage, vehicle inspection measures at the ITF and CONRAC including under-vehicle
inspection, additional video surveillance, and physical protections at the ITF and CONRAC including
vehicle barriers and bollards, and blast suppression films on exposed glass surfaces. Security could also
be further enhanced by using in-road traffic calming measures to control traffic entering the CTA and
using video surveillance at parking facilities.

6.3.9.7

Traffic

As noted above, the primary traffic characteristics associated with Alternative 9 include maintaining public
and private vehicle access to the CTA, and providing new ground access facilities outside of the CTA to
reduce congestion within the CTA. The new ground access facilities would include an ITC, a CONRAC in
a portion of Manchester Square, remote parking in Manchester Square and in the Avis rental car lot, and
an APM linking these facilities to the CTA. This alternative includes connectivity with regional rail through
connection of the APM to the planned Metro transit station at Aviation and Century Boulevards.
As detailed in Section 4.12.1, On-Airport Transportation, and Section 4.12.2, Off-Airport Transportation, of
the Draft EIR, and summarized below, traffic associated with the implementation of Alternative 9 would
result in significant impacts to a roadway link and an intersection within the CTA, and to off-airport
intersections and Los Angeles County Congestion Management Plan (CMP) facilities, including an arterial
monitoring intersection and freeway monitoring stations. In part, these operational impacts would result
from the increase in airport-related trips associated with the projected increase in passenger activity
levels at LAX. The increase in passenger activity levels is anticipated to occur irrespective of the SPAS
alternatives as is a result of the natural growth in passenger activity.
When evaluating the impacts from the physical improvements associated with Alternative 9 compared to
baseline conditions, Alternative 9 would have fewer significant impacts to off-airport intersections after
mitigation than would occur with implementation of the LAX Master Plan. Specifically, Alternative 9 would
result in only 2 significantly-impacted intersections compared to 11 under Alternative 3, which represents
implementation of the LAX Master Plan, and the same number of significant impacts as Alternative 4,
which represents future conditions with minimal changes in the ground access system. When
considering future (2025) airport growth and regional background traffic, Alternative 9 would have greater
significant off-airport intersection impacts after mitigation than would occur with Alternatives 1, 2, 3 or 4,
with impacts to 44 intersections as compared to 37 intersections under Alternative 3, 39 intersections
under Alternatives 1 and 2, and 40 intersections under Alternative 4.
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6.3.9.8

Aviation Activity

As noted above, Alternative 9 focuses on ground access components. All of the SPAS alternatives would
accommodate the same level of aviation activity--specifically, 78.9 million annual passengers and 2,053
peak month average day aircraft operations in 2025--regardless of the airfield/terminal alternative with
which Alternative 9 is paired.

6.3.9.9

Potential Environmental Impacts and Mitigation Measures

A detailed analysis of the potential environmental impacts of Alternative 9 is provided in the SPAS Draft
EIR. These impacts are summarized in Table 6-3. Mitigation measures that would address the impacts
of Alternative 9 are identified in Table 6-4. This table includes LAX Master Plan commitments and
mitigation measures that are applicable to Alternative 9 as well as new mitigation measures specific to
SPAS.

Los Angeles International Airport

6-81

LAX Specific Plan Amendment Study
Preliminary Report
July 2012

6. SPAS Alternative Projects
This page intentionally left blank.

Los Angeles International Airport

6-82

LAX Specific Plan Amendment Study
Preliminary Report
July 2012

7.

LAX SPECIFIC PLAN AMENDMENTS

As set forth below, LAWA has identified potential LAX Specific Plan amendments that plan for the
modernization and improvement of LAX in a manner that is designed for a practical capacity of 78.9
million annual passengers (MAP) while enhancing safety and security, minimizing environmental impacts
on the surrounding communities, and creating conditions that encourage airlines to go to other airports in
the region, particularly those owned and operated by LAWA.

7.1

LAX Specific Plan Section 7.H Amendments

As discussed in detail in Chapter 6, SPAS Alternative Projects, in conjunction with potential LAX Specific
Plan amendments arising from the physical and operational configurations of SPAS Alternatives 1
through 9, this SPAS considers a potential amendment to Section 7.H. The following amendments,
applicable to all SPAS alternatives, would revise existing LAX Specific Plan Section 7.H to (a) delete
Specific Plan Amendment Study requirements satisfied by this LAX Specific Plan Amendment Study and
(b) add a Passenger and Airline Market survey and study requirement when the annual aviation activity
analysis required in LAX Specific Plan Subsection 7.G(1) forecasts that passengers at LAX for that year
are anticipated to exceed 75 million.
LAX Specific Plan Section 7.H (as previously amended by Ordinance No. 179,148) currently requires
LAWA to initiate an LAX Specific Plan Amendment Study in three circumstances. It states:
"H. Specific Plan Amendment Study. LAWA shall initiate a complete LAX Specific Plan
Amendment Study comprehensively addressing security, traffic, aviation activity and
corresponding environmental analysis consistent with CEQA, in the following three
circumstances:
1. Prior to seeking an LAX Plan Compliance determination for any one of the following
projects:
(a) Development of the Ground Transportation Center, including baggage tunnel,
associated structures and equipment;
(b) APM 2 from GTC to CTA, including its stations and related facilities and equipment;
(c) Demolition of CTA Terminals 1, 2 and 3;
(d) North Runway re-configuration as contemplated in the Master Plan, including center
taxiways; and
(e) On-site road improvements associated only with (a) and (b) above.
2. If the annual traffic generation report required in Subsection G.1 above, and/or the annual
traffic generation report considered together with any project-specific traffic study, shows
that any Master Plan Projects will be generating net new airport peak hour Trips in
excess of 8,236 (unless the total Trips for that year are related to construction or phasing
impacts).
3. If the annual aviation activity analysis required in Subsection G.1 above forecasts that the
annual passengers for that year are anticipated to exceed 78.9 million."
LAWA's current Specific Plan Amendment Study satisfies Subsection 7.H(1). Subsection 7.H(1) and
related text would, therefore, be deleted. The remaining triggers to conduct a specific plan amendment
study (currently contained in Subsections 7.H(2) and 7.H(3)) would be renumbered and the introductory
text correspondingly revised and folded into a newly formatted Subsection 7.H(1) titled "Specific Plan

Los Angeles International Airport

7-1

LAX Specific Plan Amendment Study
Preliminary Report
July 2012

7. LAX Specific Plan Amendments
Amendment Study." A new subsection -- 7.H(2) -- would be inserted requiring LAWA to initiate a
Domestic Passenger and Airline Market Survey and Study triggered upon LAX reaching 75 MAP.48
The revised Section 7.H would state:
"H. Additional Study Requirements.
1. Specific Plan Amendment Study. LAWA shall initiate a Specific Plan Amendment Study with
corresponding environmental analysis in compliance with CEQA, in the following two
circumstances:
(a) If the annual traffic generation report required in Section G.1 above, and/or the
annual traffic generation report considered together with any project-specific traffic study, shows
that any Master Plan Projects will be generating net new airport peak hour Trips in excess of
8,236 (unless the total Trips for that year are related to construction or phasing impacts).
(b) If the annual aviation activity analysis required in Section G.1 above forecasts that
the annual passengers for that year are anticipated to exceed 78.9 million.
2.
LAX Domestic Passenger and Airline Market Survey/Study. LAWA shall initiate an LAX
Domestic Passenger Survey/Study and corresponding Airline Survey/Study, if the annual aviation
activity analysis required in Section G.1 above forecasts that the annual passengers for that year
are anticipated to exceed 75 million.
(a) LAX Domestic Passenger Survey and Study. LAWA shall conduct a survey and study
of LAX domestic passengers (those passengers not flying internationally or connecting to
international flights) designed to identify, at a minimum, (i) those LAX domestic passengers with
origination or destination locations closer to other commercial airports in the region, (ii) why those
domestic passengers chose to fly out of, or into, LAX rather than another commercial airport
closer to their location of origin or destination, and (iii) what actions, consistent with federal, state
and local laws, LAWA could take to encourage those domestic passengers to use an airport
closer to their location of origin or destination for domestic flights.
(b) Airline Survey and Study. Upon completion of the LAX Domestic Passenger Survey
and Study described in 2(a) above, LAWA shall conduct a survey and study of Airlines then
serving the Southern California commercial air travel market designed to identify what action(s),
consistent with federal, state and local laws, LAWA could take to encourage those airlines to
provide increased Domestic service at other airports in the region, particularly those owned or
operated by LAWA."

7.2

Other LAX Specific Plan Amendments

Development of any of the potential SPAS alternatives would require various administrative amendments
to the LAX Specific Plan. These amendments would be necessary to ensure precise consistency from a
land use and zoning perspective. Following is a summary of the potential amendments organized by
sections within the LAX Specific Plan. The exact language of the amendments would be determined
during the land use entitlement process for SPAS, and reviewed and approved by various decisionmaking bodies, including the Los Angeles City Council.

Section 1. Establishment of the LAX Specific Plan
No amendments are anticipated to be required to this section.

48

This 75 million annual passenger trigger reflects the Passenger Gate Reduction trigger set forth in Stipulated Settlement
Section IV.C. It states, "LAWA need not reduce the number of passenger gates at LAX down to 153 by 2015 if either (1) the
total passenger operations at LAX are below 75 million annual passengers or (2) the LAX Master Plan Program is
substantially revised pursuant to the LAX Specific Plan Amendment Process such that the total number of gates is reduced to
153 or less." As discussed herein, all SPAS alternatives currently contemplate a total of no more than 153 gates.
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Section 2. Purposes
No amendments are anticipated to be required to this section.

Section 3. Relationship to the Los Angeles Municipal Code and Other Ordinances
This section would be revised, as necessary, to ensure that the Los Angeles Municipal Code references
are consistent with the current Municipal Code. Any outdated references would be corrected accordingly.
Also, any new Municipal Code requirements that have become effective since the LAX Specific Plan was
adopted in December of 2004, but which are not applicable to airport use or development, would be
included and acknowledged as such. These amendments would occur under all nine SPAS alternatives.

Section 4. Application of Specific Plan to Development in Specific Plan Area
No amendments are anticipated to be required to this section.

Section 5. Definitions
This section would be revised to remove definitions for those facilities and improvements that are no
longer planned as part of the various SPAS alternatives and add definitions for new facilities and
improvements proposed under the various SPAS alternatives. The nature and extent of improvements
associated with each alternative would determine the precise amendments that are required. The
definitions of the Ground Transportation Center (GTC) and Intermodal Transportation Center (ITC), as
well as all references to these facilities in other definitions, would be deleted under all SPAS alternatives
except Alternative 3. The Automated People Mover (APM) System would be redefined under all
alternatives except Alternative 3. The APM would be redefined under Alternative 9 to accurately describe
the route to and from the affected facilities. The APM would be redefined under Alternatives 1, 2, 4, 5, 6,
7, and 8 to include only that segment of the APM planned between the Central Terminal Area (CTA), the
Tom Bradley International Terminal, and West Satellite Concourse,49 as other segments would no longer
be implemented under these alternatives. The CTA would be redefined under all SPAS alternatives
except Alternative 3, as it would no longer be a true transition point to and from landside facilities as
envisioned under the approved LAX Master Plan. The definition of the Mitigation Monitoring and
Reporting Program (MMRP) would be expanded to include both the LAX Master Plan MMRP, as well as
the SPAS MMRP, which would include new mitigation measures developed as a result of the SPAS EIR.
A new definition would be added for the Intermodal Transportation Facility (ITF) under Alternatives 1, 2, 8,
and 9. A definition for the dedicated busway may be added, if determined necessary, under Alternatives
1, 2, and 8. Lastly, the West Satellite Concourse would be re-named the Midfield Satellite Concourse.

Section 6. Safety of Airport Operations
No amendments are anticipated to be required to this section.

Section 7. LAX Plan Compliance Review
This section would be revised, as necessary, to ensure that the Los Angeles Municipal Code references
are consistent with the current Municipal Code. Subsection 7.D(2) would be revised to refer to both the
applicable LAX Master Plan commitments and mitigation measures, and any applicable mitigation
measures from the SPAS MMRP. Subsection 7.F(5) would be revised to delete the reference to
Subsection 7.H(1), as this section would be revised as noted above. Subsection 7.G(1)(c) would be
revised to refer to both the Master Plan MMRP and the SPAS MMRP. Subsection 7.G(3) would be
deleted, as this requirement will have been completed as part of the LAX Specific Plan Amendment
Study. Subsection 7.H(1), which outlines the requirement for initiation of a Specific Plan Amendment
Study prior to seeking approval for any Yellow Light project, would be revised as discussed above.
Section 7.I would be deleted due to the fact that LAWA already has in place a Design and Construction
Handbook, dated May 2012, which establishes broad design and construction guidelines for all
49

The West Satellite Concourse was subsequently renamed the Midfield Satellite Concourse.
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infrastructure, terminal buildings, renovations, and other facilities. These amendments would occur under
all nine SPAS alternatives.
Subsection 7.F(3)(b) would also be revised to delete the references to the GTC and ITC under all SPAS
alternatives except Alternative 3.

Section 8. Land Use
No amendments are anticipated to be required to this section.

Section 9. Airport Airside Sub-Area
This section would be revised, as necessary, to incorporate any uses currently relevant to the airport or
anticipated under the SPAS alternatives, but which are not already included in the list of permitted uses.
These amendments would occur under all SPAS alternatives except Alternative 3.

Section 10. Airport Landside Sub-Area
This section would be revised, as necessary, to incorporate any uses currently relevant to the airport or
anticipated under the SPAS alternatives, but which are not already included in the list of permitted uses.
These amendments would occur under all SPAS alternatives except Alternative 3.

Section 11. LAX Northside Sub-Area
No amendments are anticipated to be required to this section.

Section 12. Transportation Regulations
Subsection 12.A(1) would be revised, as necessary, to ensure that the list of major and secondary
highways in the LAX Specific Plan area are consistent with the current street designations in the City of
Los Angeles General Plan. Any streets no longer designated as major or secondary highways would be
deleted from the list and any streets within the LAX Specific Plan area that have been designated as
major or secondary highways since the LAX Specific Plan was originally adopted would be added to the
list. Section 12.B would be revised to reference both the certified LAX Master Plan Final EIS/EIR and the
SPAS Final EIR. These amendments would occur under all nine SPAS alternatives.
The first paragraph of Section 12.D would also be deleted under Alternatives 1, 2, 4, 5, 6, 7, and 8, as it
pertains to the interface between the APM and public roadways, and this condition no longer exists under
these alternatives. Alternatively, under Alternatives 1, 2, and 8, language regarding the APM may be
substituted with that appropriate to the dedicated busway in order to address the interface of the
dedicated busway with public roadways.

Section 13. Parking Regulations
Subsection 13.A(1) would be revised to state the maximum number of off-street parking spaces that
would be provided under the various SPAS alternatives. The exact number stated would depend on the
alternative, however, it is anticipated that this amendment would be required under all alternatives except
Alternative 3.

Section 14. Sign Regulations
No amendments are anticipated to be required to this section.

Section 15. Severability
No amendments are anticipated to be required to this section.

Appendix A
No amendments are anticipated to be required to this section.
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7. LAX Specific Plan Amendments
Map 1
This map would be revised to reflect the current boundary of the airport, as well as any changes to the
boundary that may occur as a result of a SPAS alternative, including any property proposed for
acquisition under that alternative. It is the intent that the LAX Specific Plan boundary include all property
owned by Los Angeles World Airports with the exception of the Los Angeles Airport/El Segundo Dunes
Specific Plan Area and the Belford Special Study Area. No amendment to this map would be required
under Alternative 3. Amendments to this map under Alternatives 1, 2, 8, and 9 would include, but are not
limited to, the removal of a portion of the property currently within the LAX Specific Plan area between
96th and 98th Streets and between Sepulveda Boulevard east of Vicksburg Avenue, and along the north
side of Century Boulevard between Aviation Boulevard and La Cienega Boulevard. In addition,
amendments to this map under Alternatives 1, 2, 4, 8, and 9 would remove a portion of the property
currently within the LAX Specific Plan area between Century Boulevard and approximately 104th Street
east of Aviation Boulevard.

Map 2
This map would be revised to be consistent with the LAX Specific Plan boundary shown on Map 1, as
may be amended as described above. In addition, the limits of the Airport Airside and Airport Landside
Sub-Areas depicted on the map would be revised to reflect any changes that may occur as a result of a
SPAS alternative. No amendment to this map would be required under Alternative 3. No amendment to
the Sub-Area limits would be required under Alternatives 4 and 7. Under Alternatives 1, 2, 8, and 9, the
area along the west side of Sepulveda Boulevard between 96th Street and Sky Way where the
commercial vehicle holding lot is proposed would become part of the Airport Landside Sub-Area. The
Airport Airside Sub-Area would also be expanded to the northeast to follow the realignment of Lincoln
Boulevard under Alternatives 1, 5, and 6.

Map 3
No amendments are anticipated to be required to this map as part of SPAS.
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8.

FINANCIAL ANALYSIS

This chapter presents financial information regarding LAX development alternatives being analyzed as
part of the LAX Specific Plan Amendment Study (SPAS) as well as estimated financial impacts of the
alternatives relative to one another. The SPAS development alternatives discussed in this chapter are
described in detail in Chapter 6, SPAS Alternative Projects, of this report, and Chapter 2, Project
Description, of the SPAS Draft Environmental Impact Report (Draft EIR).
This chapter presents estimated costs and an approximation of funding sources for the SPAS
alternatives. This chapter evaluates estimated impacts of the alternatives in terms of capital costs,
operating costs, revenues, and impacts on key financial metrics (such as airline cost per enplaned
passenger). The analysis also accounts for capital development projects at LAX (separate from the
SPAS alternatives) that have been or are expected to be completed at LAX through fiscal year (FY) 2025-referred to in this chapter as the LAX Base Development Projects. LAX Base Development Projects are
described in Section 5.3, Development Projects At/Adjacent to LAX, of the SPAS Draft EIR, where they
are identified as cumulative development projects at LAX. The analysis did not examine the financial
impacts of potential development projects adjacent to LAX, such as gas stations, housing, office
buildings, and other facilities and improvements described in Sections 5.2, Regional Projections and
Background Development Projects, and 5.3.5, Other Related (Non-LAWA) Projects, of the SPAS Draft
EIR.
The SPAS financial analysis is based on a series of assumptions and order-of-magnitude estimates-including operation and maintenance (O&M) expenses for space or facilities not yet built, funding
sources, revenue impacts, required debt service, and other important factors. This analysis provides a
comparison of estimated financial impacts of SPAS alternatives relative to one another; it is not a
feasibility analysis for the alternatives or the LAX Base Development Projects and does not reflect how
LAWA would actually decide to finance any of the actual developments it may choose to pursue. The
analysis did not assess compliance of various requirements in governing bond documents related to the
issuance of future bonds. The analysis also did not examine the direct or indirect costs and benefits
associated with each alternative, such as aircraft delay costs, passenger time savings, etc.
This chapter includes sections regarding:


Methodology for the analysis and the specific alternatives analyzed



LAWA's current financial framework, providing context within which capital improvements at LAX are
funded and financed



Key assumptions incorporated in the analysis



Estimated project costs for the SPAS alternatives



Anticipated funding sources for the SPAS alternatives



Estimated financial impacts by alternative

8.1

Financial Analysis Methodology

Financial analysis of the SPAS alternatives generally involved incorporating various information related to
improvements included in the alternatives and the LAX Base Development Projects into a financial
projection model for LAX. This information included, among other things, estimates of project costs, debt
service, expense and revenue impacts, and changes in facilities (size, layout, location, etc.). The
estimated FY 2025 impacts on key financial metrics were developed for each alternative. The
alternatives were then assessed relative to one another for each key financial metric.
The financial projections derived for the analysis used LAWA’s FY 2012 Budget as the base. Airport
activity projections prepared for SPAS were also incorporated into financial projections.
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Information obtained from LAWA in connection with the financial analysis included:


Descriptions and data for alternatives and specific improvements



Projects to be included as LAX Base Development Projects



Estimated costs for alternative improvements as well as LAX Base Development Projects



Cost escalation methodology and assumptions



Historical and budgeted revenue, expense, debt service, fund balance, and rates and charges
information

8.2

Alternatives and Variations Analyzed

As described in Chapter 6, SPAS Alternative Projects, there are nine alternatives being studied as part of
the SPAS Process. Alternatives 1 through 4 are "fully-integrated" alternatives that consist of airfield,
terminal, and ground access improvements. Alternatives 5 through 7 focus on airfield and terminal
improvements only. Alternatives 8 and 9 focus on ground access improvements only.
For purposes of the financial analysis, alternatives (or combinations thereof) including airfield, terminal,
and ground transportation improvements were analyzed—so that comparisons of estimated financial
impacts would be direct comparisons.
Figure 8-1 reflects the nine SPAS alternatives and the specific variations that were used for the financial
analysis, as follows:


Alternatives 1, 2, 3, and 4 were analyzed individually.



Alternatives 1 and 2 were also analyzed incorporating the ground access improvements of
Alternatives 8 and 9.



Alternatives 5, 6, and 7 were analyzed incorporating the ground access improvements of Alternatives
1-2, 8, and 9.

The airfield, terminal, and ground access improvements of Alternatives 3 and 4 are specific to each of
those alternatives and were not paired with other alternatives. As stated in Chapter 6, these two
alternatives are unique "fully-integrated" alternatives that do not have elements that are "interchangeable"
with the other SPAS alternatives.

8.3

Financial Framework at LAX

This section describes LAWA’s current financial framework to provide context within which LAX capital
improvements are funded and financed. Included are brief discussions of governance and structure of
LAWA, accounting practices and cost center structure, key LAX business agreements, and general
requirements and provisions of the LAWA’s governing bond documents.

8.3.1

Governance and Structure of LAWA

LAX is owned and operated by the City, acting through LAWA. The City, acting through LAWA, also
operates and maintains LA/Ontario International Airport (LA/ONT) and Van Nuys Airport (VNY). LAWA
also maintains property that is not currently used for airport purposes, known as LA/Palmdale Regional
Airport (together with LAX, LA/ONT, and VNY, this is referred to as the Airport System). LAWA is under
the management and control of a seven-member Board of Airport Commissioners (BOAC) appointed by
the Mayor. An Executive Director administers LAWA and reports to BOAC.
Under the Los Angeles City Charter, BOAC has the general power to, among other things: (a) acquire,
develop and operate all property, plant, and equipment as it may deem necessary or convenient for the
promotion and accommodation of air commerce; (b) borrow money to finance the development of airports
owned, operated, or controlled by the City; and (c) fix, regulate, and collect rates and charges for use of
the Airport System.
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Figure 1
Financial Analysis of SPAS Alternatives
SPAS ALTERNATIVES 1 THROUGH 9 WITHIN GRAY SHADED AREA
ALTERNATIVE 1

ALTERNATIVE 2
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ALTERNATIVE 4

ALTERNATIVE 5 **
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No
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No
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Terminal

Ground Access
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Ground Access
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Terminal

Ground Access
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Ground Access
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Ground Access
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Ground Access
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Ground Access

Improvements

Improvements

Improvements

Improvements

Improvements
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Improvements

Improvements

Improvements

Improvements
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Improvements

Two variations of Alternative 1
also analyzed financially

Two variations of Alternative 2
also analyzed financially

Three "full impact" variations of
Alt. 5 were analyzed financially

Three "full impact" variations of
Alt. 6 were analyzed financially

Three "full impact" variations of
Alt. 7 were analyzed financially

Alt. 5 With Alt. 1-2 Ground Access

Alt. 6 With Alt. 1-2 Ground Access

Alt. 7 With Alt. 1-2 Ground Access

Alternative 5
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Alternative 6

Alternative 6
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Alternative 7
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Alternative 1-2*
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Ground Access
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Alt. 1 With Alt. 8 Ground Access

Alt. 2 With Alt. 8 Ground Access

Alt. 5 With Alt. 8 Ground Access
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Alternative 2
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Alternative 8
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ALTERNATIVE 8 **
Alternative 8 Ground Access
Improvements Only

Alt. 1 With Alt. 9 Ground Access

Alt. 2 With Alt. 9 Ground Access

Alt. 5 With Alt. 9 Ground Access

Alt. 6 With Alt. 9 Ground Access

Alt. 7 With Alt. 9 Ground Access

Alternative 1

Alternative 1

Alternative 9

Alternative 2

Alternative 2

Alternative 9

Alternative 5

Alternative 5

Alternative 9

Alternative 6

Alternative 6

Alternative 9

Alternative 7

Alternative 7

Alternative 9
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Airfield
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Improvements
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ALTERNATIVE 9 **
Alternative 9 Ground Access
Improvements Only

*
**

"Alternative 1-2" refers to the ground access improvements being identical in both Alternative 1 and Alternative 2.
For the purposes of the financial analysis, alternatives including airfield, terminal, and ground access improvements were analyzed for a direct comparison.

Sources: LAWA, CDM, and Ricondo & Associates, 2012.
Prepared by: Ricondo & Associates, 2012.

Source: LAWA, CDM Smith, and Ricondo & Associates, 2012.
Prepared by: Ricondo & Associates, Inc., 2012.
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8.3.2

Accounting and Cost Center Structure

Each of the airports in the Airport System is accounted for separately by LAWA. LAX is reported as a
single enterprise fund and maintains its records on the accrual basis of accounting. The accounting and
financial reporting policies of LAWA conform to generally-accepted accounting principles for local
governmental units set forth by the Government Accounting Standards Board as well as Financial
Accounting Standards Board. Enterprise funds are used to account for operations that are financed and
operated in a manner similar to private business enterprises where the intent of the governing body is that
the costs of providing goods and services to the general public be financed or recovered primarily through
user charges.
O&M expenses at LAX are categorized into Cost Centers. Cost Centers include those areas or functional
activities used for the purposes of accounting for the financial performance of LAX. There are five direct
revenue-producing Cost Centers and two indirect Cost Centers included in the financial structure for LAX,
as described below.
The five direct revenue-producing Cost Centers are as follows:


Terminal Cost Center. The Terminal Cost Center is comprised of all passenger terminal buildings,
other related facilities, and associated land, whether owned, operated, or maintained by LAWA.
Facilities include the passenger terminal buildings located in the Central Terminal Area (CTA),
passenger terminal buildings located outside the CTA, associated concourses, holdrooms, passenger
tunnels, and all other facilities that are integral parts of the passenger terminal buildings.



Apron Cost Center. The Apron Cost Center is comprised of the land and paved areas primarily
adjacent to passenger terminal buildings, but also includes remote areas that provide for the
exclusive and non-exclusive parking, loading, and unloading of passenger aircraft. The Apron Cost
Center does not include aprons associated with general aviation, cargo, or aircraft maintenance
facilities.



Airfield Cost Center. The Airfield Cost Center is comprised of the land and facilities that support air
navigation and flight activities, including aircraft access to, and egress from, apron areas. Land and
facilities include runways, taxiways, approach and clear zones, navigation and related easements,
infield areas, safety areas, and landing and navigational aids.



Aviation Cost Center. The Aviation Cost Center is comprised of the land and facilities related to air
cargo, general aviation, fixed base operator (FBO) operations, aircraft fueling, aircraft maintenance,
airline services, and other aviation related activities.



Commercial Cost Center. The Commercial Cost Center is comprised of the land and facilities not
located in passenger terminal buildings that provide for non-aeronautical commercial and industrial
activities, including for example, public automobile parking, car rental service centers, the golf course,
and the Theme Building.

The two indirect Cost Centers are as follows:


General Administration Cost Center. The General Administration Cost Center includes the general
administrative and support costs related to providing, maintaining, operating, and administering LAX
that cannot be directly allocated to cost centers.



Access Cost Center. The Access Cost Center includes the costs of providing, maintaining, operating,
and administering facilities and services for on-airport and off-airport ground access for vehicles and
pedestrians, including airside and landside access, and airport access generally. It also includes the
costs of increasing, preserving, or managing the throughput capacity of the airport’s access facilities,
that is, the volume of, and rate at which, users can be accommodated.

8.3.3

Governing Bond Documents

Pursuant to the terms of a Master Trust Indenture and a Master Subordinate Trust Indenture (referred to
as the Indentures in this chapter), LAWA may issue Los Angeles International Airport Revenue Bonds
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secured by airport revenues. The Indentures establish the requirements for LAWA to issue bonds, create
certain funds and accounts, establish the principal function and uses of each fund and account, and
establish certain covenant requirements of LAWA. LAWA has issued airport revenue bonds from time to
time under the Indentures. In the Master Trust Indenture, LAWA agrees that it will establish and collect
rates, fees, and charges at LAX so that net revenues in each Fiscal Year will be equal to at least 125
percent of senior annual debt service for that Fiscal Year (referred to as the rate covenant). Also,
pursuant to the Master Trust Indenture, LAWA may use passenger facility charge (PFC) revenues
(discussed in Sections 8.4 and 8.6.3 below) to pay debt service on bonds issued to finance approved
PFC projects. Pursuant to the Master Trust Indenture, the definition of aggregate annual debt service
excludes debt service on senior bonds paid with PFC revenues that have been irrevocably deposited with
the Trustee and set aside to pay such debt service for purposes of meeting the rate covenant.
As discussed in the introductory text for this chapter, the financial analysis for the SPAS alternatives is
meant only to provide a comparison of estimated financial impacts of the SPAS alternatives relative to
one another. It is not a feasibility analysis for the alternatives or the LAX Base Development Projects and
most likely does not reflect how LAWA would actually decide to finance any of the actual development it
may choose to pursue. The analysis did not assess compliance of various requirements in governing
bond documents related to the issuance of future bonds.

8.3.4

Key Business Agreements

LAWA derives a substantial portion of its revenues from airline rentals, fees, and charges pursuant to
various agreements with airlines operating at LAX, an air carrier operating permit for the use of landing
facilities at LAX, and a Passenger Terminal Tariff. The agreements, operating permit, and the Tariff
provide a basis for calculating, charging, and collecting airline terminal building rents, landing fees,
aircraft parking fees, and other charges so that LAX revenues are sufficient to meet the requirements of
the rate covenant described in Section 8.3.3 above. As defined in these various agreements and other
documents, capital costs and O&M expenses allocable to the direct airline cost centers (i.e., Terminal,
Airfield, and Apron) are recovered (in part or in whole) through airline rates, charges, and fees. As such,
the costs associated with the various SPAS alternatives that are allocable to, and recovered from, the
airlines were modeled and used to estimate future airline revenues.
LAWA has entered into numerous agreements with other tenants and concessionaires in connection with
building rentals, ground leases, concessions, and other services at LAX. LAWA receives various
privilege fees, space rentals, and ground lease payments from tenants including food and beverage and
retail merchandise concessionaires, rental car companies, air cargo operators, and other tenants.

8.4

Key Assumptions

The analysis reflected in this chapter is based on a series of assumptions and order-of-magnitude
estimates related to, among other things, O&M expense and/or revenue impacts related to new or
modified facilities, debt service related to future bonds, cost center allocations for alternative
improvements, collection and use of PFC revenues, and funding sources.
Key assumptions, estimates, and constraints incorporated in the financial analysis included, among other
things:


SPAS Passenger Forecast: Financial projections developed for this analysis incorporated future
aviation activity from the SPAS passenger forecast (provided in Appendix F, Operational Analysis),
reflecting 78.9 million annual total passengers (assumed to equate to 39.45 million enplaned
passengers for purposes of the financial analysis).



Project Cost Escalation: Estimated costs of alternative improvements (in 2010 dollars) were
escalated to future dollars as described in Section 8.5 below.



PFC Revenues: PFC Level at LAX remains at $4.50 through FY 2025; LAWA uses up to 80 percent
of its annual PFC revenues to pay terminal debt service; it was assumed that the PFC Fund ending
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balance must always be at least equal to the annual amount of PFC revenues being used to pay debt
service.


LAWA Funds: At all times, LAWA maintains at least 300 days of O&M expenses between the O&M
reserve fund balance and available unrestricted LAX cash.



For those SPAS alternatives that include an APM system, APM system costs were assumed to
include the APM guideway structure, APM stations, APM maintenance facility, APM cars/trains, and
associated systems/equipment. APM system costs are considered order-of-magnitude estimates and
were provided by LAWA.



Consolidated Rental Car Facility (CONRAC) Costs: For each applicable SPAS alternative, the
CONRAC is assumed to open in 2025. For purposes of this analysis, CONRAC project costs were
assumed to be funded with rental car customer facility charge (CFC) revenues on a pay-as-you-go
basis and special facility bond proceeds that would be secured and paid for with CFC revenues. This
analysis also assumes that annual transportation expenses related to moving rental car customers
between the CTA and the CONRAC (by shuttle bus or APM) would be paid for with CFC revenues.
Similarly, depending on the alternative, a portion of the shuttle bus or APM system capital costs (i.e.,
acquisition of buses or APM cars and construction of the CONRAC APM station and associated
guideway) are also allocated to the CONRAC and are assumed to be paid for with CFC revenues. In
addition to CFC revenues, it was assumed that the CONRAC tenants would pay a ground rent
directly to LAWA and that such revenues would not be used to cover debt service or transportationrelated O&M expenses allocated to the CONRAC.



Future Revenue Bond Debt Service: For most facilities included in this analysis, future bond debt
service was based on an assumed 6.0 percent interest rate, 30-year level debt service, with
capitalized interest during construction and a debt service reserve fund deposit equal to annual debt
service funded from bond proceeds. Estimated future debt service associated with the SPAS
alternatives was allocated to Cost Centers based on project descriptions. Future revenue bond debt
service associated with the CONRAC was based on an assumed 7.0 percent interest rate, with 30year level debt service. Future revenue bond debt service associated with the purchase of shuttle
buses and APM equipment (i.e., cars/trains) was based on an assumed 6.0 percent interest rate, 15year level debt service, with no capitalized interest period.



O&M Expenses: Base projections of future LAX O&M expenses are based on an assumed 5.0
percent annual growth rate for all categories of expenses to account for the anticipated impacts of
inflation, staffing and operational requirements, and activity increases. Order of magnitude estimates
of future O&M expenses associated with facilities included in alternatives (such as new terminal
space, ground transportation facilities, parking structures, APM systems, etc.) were developed based
on FY 2012 expenses for similar facilities and, among other things, estimated square footage for
various types of space; parking spaces by type (remote vs. CTA, structure vs. surface); and shuttle
bus distances relative to current conditions. Estimated future O&M expenses associated with the
SPAS alternatives were allocated to Cost Centers based on project descriptions.



Airline Revenues: Estimates of future airline landing and apron fees were based on the current
methodology (i.e., cost center residual landing and apron fees). Estimates of future terminal rentals
were assumed, for purposes of this analysis, to be based generally on a commercial compensatory
methodology with certain terminal revenue offsets. Changes in terminal space associated with the
SPAS alternatives were incorporated into terminal rental calculations.



Nonairline Revenues: Generally, projections of nonairline revenues were based on historical trends,
budgeted FY 2012 amounts, future airport passenger activity, assumed inflation, assumed impacts of
the Bradley West Project, and order-of-magnitude assumptions regarding the Midfield Satellite
Concourse and improvements included in the SPAS alternatives.
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8.5

Estimated Alternative Costs

Table 8-1 presents estimated costs, estimated funding sources, and a summary of key elements for the
SPAS alternatives and variations analyzed for purposes of this chapter. Amounts reflected in Table 8-1
are shown in $1,000s.
Estimated alternative costs are reflected both in 2010 dollars and based on escalation to the assumed
mid-point of construction for alternative improvements (FY 2020). Escalation is based on 2.0 percent for
the first two years, 3.0 percent for the third year, and 3.5 percent for remaining years. Estimated costs in
2010 dollars include contingency costs equal to 10.0 percent of construction costs and soft costs equal to
27.0 percent of construction costs. Costs associated with land acquisition under the alternatives are
order-of-magnitude estimates and were not escalated.
The estimated cost of LAX Base Development Projects for FY 2012 to FY 2025 is also reflected on Table
8-1. LAX Base Development Projects are estimated to cost $6.5 billion, including approximately $2.1
billion for projects underway (the majority of which have already been funded). The remaining $4.4 billion
is an approximation of costs associated with projects planned for LAX between FY 2012 and FY 2025
separate from the SPAS alternatives (such as, but not limited to, the Midfield Satellite Concourse, existing
terminal renovations, and continued soundproofing).
As reflected on Table 8-1, in addition to costs associated with the LAX Base Development Projects,
escalated costs for the "fully-integrated" alternatives and variations analyzed (as reflected on Figure 8-1)
range from $1.7 billion for Alternative 4 to $16.8 billion for Alternative 3. For all of the other alternative
variations reflected on Table 8-1, escalated costs range from $2.6 billion to $4.8 billion. As shown, the
SPAS alternative improvements include various airfield, terminal, ground access, APM system, CONRAC,
and land acquisition costs described previously in Sections 8.2 and 8.4.

8.6

Approximation of Funding Sources

Table 8-1 also presents an approximation of funding sources for the alternatives and variations analyzed.
The principal sources of funding for alternative improvements are expected to include Federal Aviation
Administration (FAA) Airport Improvement Program (AIP) grants; Transportation Security Administration
(TSA) grants; PFC funding (on a pay-as-you-go basis); LAWA funds; other funding including, but not
limited to, CFC revenues and other LAX tenant funds; and future revenue bond proceeds.
The actual amount of funding available from these sources in the future will depend on future aviation
activity at LAX, future economic development in the region surrounding LAX, future LAWA decisions
regarding the development of LAX facilities, potential third-party investment, FAA priorities for the national
airport system, and future federal funding availability. As described in the following sections, certain
sources of funds, such as federal grants, PFCs, and CFCs, have restrictions on how they can be used. If
the assumed funding sources are not available in the future, certain projects would need to be deferred
until funds become available or LAX users or tenants agree to support funding of the projects or other
sources.

8.6.1

Airport Improvement Program Funds

The FAA AIP provides federal discretionary and entitlement grants for eligible airport projects. The
entitlement funds are based upon airport passenger enplanement and cargo activity, with entitlement and
discretionary funding subject to annual Congressional appropriations levels. AIP grants are distributed to
airport operators on a reimbursement basis.
AIP funds are distributed by the FAA to airport operators in the form of (1) entitlement grants, based on
enplanement levels and cargo activity, and (2) discretionary grants, based on FAA determinations of
priority for enhancing the capacity of the national air transportation system. For medium- and large-hub
airports, AIP grants cannot fund over 75 percent of project costs.
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In February 2011, LAWA received an FAA Letter of Intent (LOI) for approximately $105 million in future
discretionary and entitlement funding related to runway improvements completed at LAX. Also in 2011,
LAWA received approximately $38 million in other AIP grants for apron, noise abatement, and taxiway
improvements.
For the purpose of this financial analysis, FAA AIP funding (including both discretionary and entitlement
grants) of $250 million or 50 percent of total airfield costs, whichever is lower, was assumed for each
alternative between FY 2012 and FY 2025. As shown on Table 8-1, the maximum AIP funding of $250
million was assumed for airfield improvements in Alternatives 1, 3, 5, 6, and 7, and AIP funding of
approximately $140 million and $22 million was assumed for Alternatives 2 and 4, respectively.

8.6.2

TSA Funds

LAWA has previously received over $450 million in funding from the TSA to help fund certain securityrelated projects at passenger terminals at LAX.
As reflected on Table 8-1, in connection with terminal improvements in certain alternatives, it was
assumed that LAWA would receive TSA funding ranging from $80 million to $200 million between FY
2012 and FY 2025 for the installation of Explosive Detection Systems (EDS) and other security projects.
No TSA funding was assumed for Alternative 4 (in which there are no terminal improvements).
TSA funding was generally not assumed for costs associated with modifications to certain portions of
terminal concourses, but was assumed in connection with improvements related to passenger processing
portions of terminal buildings—with the amount of such assumed funding based on historical TSA funding
at LAX.

8.6.3

Passenger Facility Charge Funds

LAWA received its first approval from the FAA to impose a PFC in April 1993, and began collecting a
$3.00 PFC per eligible enplaned passenger on July 1, 1993. LAWA subsequently received FAA approval
to increase its PFC level to $4.50 per eligible enplaned passenger and began collecting at the $4.50 level
on August 1, 2003. Pursuant to FAA regulations, the current $4.50 PFC level collected by LAWA results
in a 75 percent reduction in AIP passenger entitlement grants.
LAWA is currently authorized by the FAA, pursuant to eight PFC application approvals, to impose and
use approximately $2.4 billion of PFC revenues (at the $4.50 PFC level) for various projects at the airport.
Through June 2011, LAWA had collected approximately $1.7 billion of its total approved collection
authority for the airport and had spent approximately $928 million on approved projects.
The estimated funding sources, projected airline payments, and other key financial results reflected in this
report are based on the assumption that the current $4.50 PFC level at the airport is not increased to a
higher PFC level through FY 2025. Based on actual FY 2011 eligible enplaned passengers, annual PFC
collections (excluding interest income) are currently approximately $113 million. Based on the SPAS
passenger forecast and the current $4.50 PFC level, PFC collections (excluding interest income) are
expected to reach approximately $147 million in FY 2025.
As shown on Table 8-1, approximately $150 million of pay-as-you-go PFC funding is assumed to be used
for various alternative improvements (with the exception of Alternative 4 which does not include a
significant amount of PFC-eligible projects). A substantial portion of PFC funding is also being used on
LAX Base Development Projects.
LAWA currently uses PFC revenues to pay for certain eligible portions of existing revenue bond debt
related to terminal projects. For purposes of the financial analysis, it was assumed that LAWA would use
up to 80 percent of its annual PFC revenues to pay for a portion of the existing and future terminal debt
service. The actual amount of PFC revenues that LAWA ultimately uses to pay debt service may vary
from year to year. In order to use PFC revenues for SPAS alternative improvements in the future, LAWA
would need to submit future PFC applications to the FAA and receive approval before doing so.
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$

Total SPAS Alternative Improvements

$

$
$
$
$
$
$

$

3,294,381

250,000
80,000
150,000
1,350,000
40,000
1,424,381

9,784,381

3,294,381

972,520
1,474,697
597,165
‐
‐
250,000

6,490,000

$

$
$
$
$
$
$

$
$
$
$
$
$

$

$

$
$
$
$
$
$

$

2,948,950 $

713,310
1,081,640
489,000
‐
415,000
250,000

Estimated
Costs
(2010 Dollars) 2

3,929,721

250,000
80,000
150,000
1,350,000
605,807
1,493,914

10,419,721

3,929,721

972,520
1,474,697
666,698
‐
565,807
250,000

6,490,000

Escalated
Costs 3

New Entry Roadways
New Intermodal Trans. Facility
Busway between CTA and Man.Sq.
Public Parking in portion of Man.Sq.
Add'l Employee Parking East of Lot C
CONRAC in portion of Man.Sq.

Same

Same

Alt. 1 With Alt.8 Ground Access

$

$
$
$
$
$
$

$

$
$
$
$
$
$

$

Sources: LAWA and Ricondo & Associates, 2012.

in connection with the CONRAC (assumed to be secured/paid for by CFC and CONRAC revenues).

7 Includes funds from Airport tenants for tenant‐specific projects, rental car customer facility charge (CFC) revenues (pay‐as‐you‐go), and proceeds from bonds assumed to be issued

6 Includes the APM guideway structure, APM stations, APM maintenance facility, APM cars/trains and associated systems/equipment.

5 Other than the future Consolidated Rental Car Facility (CONRAC) and Automated People Mover (APM) system, which are reflected separately.

4,762,650

250,000
80,000
150,000
1,350,000
605,807
2,326,843

11,252,650

4,762,650

972,520
1,474,697
505,818
993,809
565,807
250,000

6,490,000

Escalated
Costs 3

costs associated with base projects planned for LAX through FY 2025‐‐including the Midfield Satellite Concourse and associated processing facility, terminal renovations, continued soundproofing, and other projects.

4 Includes approximately $2.1 billion for expenditures FY 2012‐on for projects currently underway at LAX (most of which has already been funded). The remaining $4.4 billion is an approximation of

3 Cost escalation for Alternative Improvements based on number of years to assumed mid‐point of construction with 2% escalation for first two years, 3% for third year, and 3.5% for remaining years.

2 Estimated project costs for Alternative Improvements include Contingency Costs (equal to 10% of construction cost) and Soft Costs (equal to 27% of construction cost).

$
$
$
$
$
$

$

3,559,950 $

713,310
1,081,640
371,000
729,000
415,000
250,000

Estimated
Costs
(2010 Dollars) 2

New Entry Roadways
New Intermodal Trans. Facility
APM between CTA and Man.Sq.
Public Parking in portion of Man.Sq.
Add'l Employee Parking East of Lot C
CONRAC in portion of Man.Sq.

Same

Same

Alt. 1 With Alt.9 Ground Access

1 SPAS Alternative Improvements were added to financial projections which already incorporated the LAX Base Development Projects. Impacts relative to the base projections are shown on Table 8-2.

Total Estimated SPAS Alternative Funding Sources

AIP Grants
TSA Grants
Passenger Facility Charges (Pay‐As‐You‐Go)
LAWA Cash
Other Funding 7
Revenue Bond Proceeds

$
$
$
$
$
$

$

2,482,950 $

713,310
1,081,640
438,000
‐
‐
250,000

Approximation of Funding for SPAS Alternative Improvements ($1,000's)

Total Estimated Costs

$
$
$
$
$
$

4

SPAS Alternative Improvements
Airfield Improvements
Terminal Improvements
Ground Access Improvements 5
Automated People Mover (APM) System 6
Consolidated Rental Car Facility (CONRAC)
Land Acquisition (Assumed Cost)

LAX Base Development Projects

Estimated Costs ($1,000's)

Escalated
Costs 3

New Entry Roadways
New Intermodal Trans. Facility
Busway between CTA and Man.Sq.
New Surface Parking (Man.Sq.)

Ground Access

Estimated
Costs
(2010 Dollars) 2

New Terminal 0 (7 Gates)
Modifications to T1,T3,BW,MSC

Rwy 6L‐24R shifts 260 ft. North
Extend Rwys 6L‐24R and 6R‐24L
North Centerfield Taxiway
Txwy D/E extensions & improvements
Lincoln Boulevard Realignment
Argo Drainage Channel Modifications (Full)

Alternative 1

Terminal

Key Elements of Alternative Improvements
Airfield

Table 8-1 (Page 1 of 6)
Estimated Costs and Funding Sources for SPAS Alternatives 1

$

Total SPAS Alternative Improvements

$

$
$
$
$
$
$

$

2,601,629

140,000
80,000
150,000
1,350,000
40,000
841,629

9,091,629

2,601,629

279,768
1,474,697
597,165
‐
‐
250,000

6,490,000

$

$
$
$
$
$
$

$
$
$
$
$
$

$

$

$
$
$
$
$
$

$

2,440,840 $

205,200
1,081,640
489,000
‐
415,000
250,000

Estimated
Costs
(2010 Dollars) 2

3,236,969

140,000
80,000
150,000
1,350,000
605,807
911,162

9,726,969

3,236,969

279,768
1,474,697
666,698
‐
565,807
250,000

6,490,000

Escalated
Costs 3

New Entry Roadways
New Intermodal Trans. Facility
Busway between CTA and Man.Sq.
Public Parking in portion of Man.Sq.
Add'l Employee Parking East of Lot C
CONRAC in portion of Man.Sq.

Same

Same

Alt. 2 With Alt.8 Ground Access

$

$
$
$
$
$
$

$

$
$
$
$
$
$

$

Sources: LAWA and Ricondo & Associates, 2012.

in connection with the CONRAC (assumed to be secured/paid for by CFC and ConRAC revenues).

7 Includes funds from Airport tenants for tenant‐specific projects, rental car customer facility charge (CFC) revenues (pay‐as‐you‐go), and proceeds from bonds assumed to be issued

6 Includes the APM guideway structure, APM stations, APM maintenance facility, APM cars/trains and associated systems/equipment.

5 Other than the future Consolidated Rental Car Facility (CONRAC) and Automated People Mover (APM) system, which are reflected separately.

4,069,898

140,000
80,000
150,000
1,350,000
605,807
1,744,091

10,559,898

4,069,898

279,768
1,474,697
505,818
993,809
565,807
250,000

6,490,000

Escalated
Costs 3

costs associated with base projects planned for LAX through FY 2025‐‐including the Midfield Satellite Concourse and associated processing facility, terminal renovations, continued soundproofing, and other projects.

4 Includes approximately $2.1 billion for expenditures FY 2012‐on for projects currently underway at LAX (most of which has already been funded). The remaining $4.4 billion is an approximation of

3 Cost escalation for Alternative Improvements based on number of years to assumed mid‐point of construction with 2% escalation for first two years, 3% for third year, and 3.5% for remaining years.

2 Estimated project costs for Alternative Improvements include Contingency Costs (equal to 10% of construction cost) and Soft Costs (equal to 27% of construction cost).

$
$
$
$
$
$

$

3,051,840 $

205,200
1,081,640
371,000
729,000
415,000
250,000

Estimated
Costs
(2010 Dollars) 2

New Entry Roadways
New Intermodal Trans. Facility
APM between CTA and Man.Sq.
Public Parking in portion of Man.Sq.
Add'l Employee Parking East of Lot C
CONRAC in portion of Man.Sq.

Same

Same

Alt. 2 With Alt.9 Ground Access

1 SPAS Alternative Improvements were added to financial projections which already incorporated the LAX Base Development Projects. Impacts relative to the base projections are shown on Table 8-2.

Total Estimated SPAS Alternative Funding Sources

AIP Grants
TSA Grants
Passenger Facility Charges (Pay‐As‐You‐Go)
LAWA Cash
Other Funding 7
Revenue Bond Proceeds

$
$
$
$
$
$

$

1,974,840 $

205,200
1,081,640
438,000
‐
‐
250,000

Approximation of Funding for SPAS Alternative Improvements ($1,000's)

Total Estimated Costs

$
$
$
$
$
$

4

SPAS Alternative Improvements
Airfield Improvements
Terminal Improvements
Ground Access Improvements 5
Automated People Mover (APM) System 6
Consolidated Rental Car Facility (CONRAC)
Land Acquisition (Assumed Cost)

LAX Base Development Projects

Estimated Costs ($1,000's)

Escalated
Costs 3

New Entry Roadways
New Intermodal Trans. Facility
Busway between CTA and Man.Sq.
New Surface Parking (Man.Sq.)

Ground Access

Estimated
Costs
(2010 Dollars) 2

New Terminal 0 (7 Gates)
Modifications to T1,T3,BW,MSC

No movement of Runways
Extend Rwy 6R‐24L
Txwy D/E extensions & improvements

Alternative 2

Terminal

Key Elements of Alternative Improvements
Airfield

Table 8-1 (Page 2 of 6)
Estimated Costs and Funding Sources for SPAS Alternatives 1

Eliminate Parking Structures in CTA
Ground Trans Center/Parking at Man.Sq.
Intermodal Trans. Cntr./Parking (S.East)
CONRAC at Existing Lot C
APM 1 between CTA, CONRAC, and ITC
APM 2 between GTC and CTA
West Employee Parking Structure
New Roadways & Freeway Interchanges

Ground Access

$
$
$
$
$
$

$
$
$
$
$
$
$

SPAS Alternative Improvements
Airfield Improvements
Terminal Improvements
5
Ground Access Improvements
Automated People Mover (APM) System 6
Consolidated Rental Car Facility (CONRAC)
Land Acquisition (Assumed Cost)

Total SPAS Alternative Improvements

16,791,356

250,000
200,000
150,000
1,350,000
1,169,370
13,671,986

21,681,356

16,791,356

742,775
6,346,443
5,838,035
2,494,734
969,370
400,000

Escalated
Costs 3
6,490,000
(1,600,000)
4,890,000

$

$
$
$
$
$
$

$

$
$
$
$
$
$

$

Sources: LAWA and Ricondo & Associates, 2012.

in connection with the CONRAC (assumed to be secured/paid for by CFC and CONRAC revenues).

7 Includes funds from Airport tenants for tenant‐specific projects, rental car customer facility charge (CFC) revenues (pay‐as‐you‐go), and proceeds from bonds assumed to be issued

6 Includes the APM guideway structure, APM stations, APM maintenance facility, APM cars/trains and associated systems/equipment.

5 Other than the future Consolidated Rental Car Facility (CONRAC) and Automated People Mover (APM) system, which are reflected separately.

costs associated with base projects planned through FY 2025‐‐including the Midfield Satellite Concourse and associated processing facility, terminal renovations, continued soundproofing, and other projects.

4 Includes approximately $2.1 billion for expenditures FY 2012‐on for projects currently underway at LAX (most of which has already been funded). The remaining $4.4 billion is an approximation of

3 Cost escalation for Alternative Improvements based on number of years to assumed mid‐point of construction with 2% escalation for first two years, 3% for third year, and 3.5% for remaining years.

2 Estimated project costs for Alternative Improvements include Contingency Costs (equal to 10% of construction cost) and Soft Costs (equal to 27% of construction cost).

$
$
$
$
$
$

$

$

1,271,000 $

32,000
‐
328,000
‐
711,000
200,000

Estimated
Costs
(2010 Dollars) 2

CONRAC at Existing Lot C
New Parking Structure (ITC Site)

No Terminal Improvements

No movement of Runways
Extend Rwy 6R‐24L
Txwy E extension

Alternative 4

1 SPAS Alternative Improvements were added to financial projections which already incorporated the LAX Base Development Projects. Impacts relative to the base projections are shown on Table 8-2.

$

$
$
$
$
$
$

Approximation of Funding for SPAS Alternative Improvements ($1,000's)
AIP Grants
TSA Grants
Passenger Facility Charges (Pay‐As‐You‐Go)
LAWA Cash
7
Other Funding
Revenue Bond Proceeds

Total Estimated SPAS Alternative Funding Sources

$

Total Estimated Costs

12,422,503 $

544,800
4,654,900
4,282,000
1,829,803
711,000
400,000

$
$
$

Estimated Costs ($1,000's)
LAX Base Development Projects 4
Base Projects Already Covered in Alt. 3
LAX Base Development Projects

Estimated
Costs
(2010 Dollars) 2

Demolish T1, T2, T3 (17 Gates)
New North Linear Concourse (20 Gates)
New Passenger Processors in CTA

Rwy 6R‐24L shifts 340 ft. South
Extend Rwys 6L‐24R and 6R‐24L
North Centerfield Taxiway
Txwy D/E extensions & improvements

Alternative 3

Terminal

Key Elements of Alternative Improvements
Airfield

Table 8-1 (Page 3 of 6)
Estimated Costs and Funding Sources for SPAS Alternatives 1

Escalated
Costs 3

1,660,190

22,000
‐
‐
668,820
969,370
‐

8,150,190

1,660,190

43,628
‐
447,192
‐
969,370
200,000

6,490,000
N/A
6,490,000

$

Total SPAS Alternative Improvements

$

$
$
$
$
$
$

$

3,282,424

250,000
80,000
150,000
1,350,000
40,000
1,412,424

9,772,424

3,282,424

1,099,792
1,335,468
597,165
‐
‐
250,000

6,490,000

$

$
$
$
$
$
$

$
$
$
$
$
$

$

$

$
$
$
$
$
$

$

2,940,180 $

806,660
979,520
489,000
‐
415,000
250,000

Estimated
Costs
(2010 Dollars) 2

3,917,764

250,000
80,000
150,000
1,350,000
605,807
1,481,957

10,407,764

3,917,764

1,099,792
1,335,468
666,698
‐
565,807
250,000

6,490,000

Escalated
Costs 3

New Entry Roadways
New Intermodal Trans. Facility
Busway between CTA and Man.Sq.
Public Parking in portion of Man.Sq.
Add'l Employee Parking East of Lot C
CONRAC in portion of Man.Sq.

Same

Same

Alt. 5 With Alt.8 Ground Access

$

$
$
$
$
$
$

2 Estimated project costs for Alternative Improvements include Contingency Costs (equal to 10% of construction cost) and Soft Costs (equal to 27% of construction cost).

Sources: LAWA and Ricondo & Associates, 2012.

in connection with the CONRAC (assumed to be secured/paid for by CFC and CONRAC revenues).

7 Includes funds from Airport tenants for tenant‐specific projects, rental car customer facility charge (CFC) revenues (pay‐as‐you‐go), and proceeds from bonds assumed to be issued

6 Includes the APM guideway structure, APM stations, APM maintenance facility, APM cars/trains and associated systems/equipment.

5 Other than the future Consolidated Rental Car Facility (CONRAC) and Automated People Mover (APM) system, which are reflected separately.

costs associated with base projects planned for LAX through FY 2025‐‐including the Midfield Satellite Concourse and associated processing facility, terminal renovations, continued soundproofing, and other projects.

4 Includes approximately $2.1 billion for expenditures FY 2012‐on for projects currently underway at LAX (most of which has already been funded). The remaining $4.4 billion is an approximation of

3 Cost escalation for Alternative Improvements based on number of years to assumed mid‐point of construction with 2% escalation for first two years, 3% for third year, and 3.5% for remaining years.

$
$
$
$
$
$

$

$

$
$
$
$
$
$

$

3,551,180 $

806,660
979,520
371,000
729,000
415,000
250,000

Estimated
Costs
(2010 Dollars) 2

4,750,693

250,000
80,000
150,000
1,350,000
605,807
2,314,886

11,240,693

4,750,693

1,099,792
1,335,468
505,818
993,809
565,807
250,000

6,490,000

Escalated
Costs 3

New Entry Roadways
New Intermodal Trans. Facility
APM between CTA and Man.Sq.
Public Parking in portion of Man.Sq.
Add'l Employee Parking East of Lot C
CONRAC in portion of Man.Sq.

Same

Same

Alt. 5 With Alt.9 Ground Access

1 SPAS Alternative Improvements were added to financial projections which already incorporated the LAX Base Development Projects. Impacts relative to the base projections are shown on Table 8-2.

Total Estimated SPAS Alternative Funding Sources

AIP Grants
TSA Grants
Passenger Facility Charges (Pay‐As‐You‐Go)
LAWA Cash
Other Funding 7
Revenue Bond Proceeds

$
$
$
$
$
$

$

2,474,180 $

806,660
979,520
438,000
‐
‐
250,000

Approximation of Funding for SPAS Alternative Improvements ($1,000's)

Total Estimated Costs

$
$
$
$
$
$

4

SPAS Alternative Improvements
Airfield Improvements
Terminal Improvements
Ground Access Improvements 5
Automated People Mover (APM) System 6
Consolidated Rental Car Facility (CONRAC)
Land Acquisition (Assumed Cost)

LAX Base Development Projects

Estimated Costs ($1,000's)

Escalated
Costs 3

New Entry Roadways
New Intermodal Trans. Facility
Busway between CTA and Man.Sq.
New Surface Parking (Man.Sq.)

Ground Access

Estimated
Costs
(2010 Dollars) 2

New Terminal 0 (7 Gates)
Modifications to T1,T3,BW,MSC

Rwy 6L‐24R shifts 350 ft. North
Extend Rwys 6L‐24R and 6R‐24L
North Centerfield Taxiway
Txwy D/E extensions & improvements
Lincoln Boulevard Realignment
ARGO Drainage Channel Modifications (Full)

Alt. 5 With Alt.1‐2 Ground Access

Terminal

Key Elements of Alternative Improvements
Airfield

Table 8-1 (Page 4 of 6)
Estimated Costs and Funding Sources for SPAS Alternatives 1

$

Total SPAS Alternative Improvements

$

$
$
$
$
$
$

$

3,162,514

250,000
80,000
150,000
1,350,000
40,000
1,292,514

9,652,514

3,162,514

840,652
1,474,697
597,165
‐
‐
250,000

6,490,000

$

$
$
$
$
$
$

$
$
$
$
$
$

$

$

$
$
$
$
$
$

$

2,852,230 $

616,590
1,081,640
489,000
‐
415,000
250,000

Estimated
Costs
(2010 Dollars) 2

3,797,854

250,000
80,000
150,000
1,350,000
605,807
1,362,047

10,287,854

3,797,854

840,652
1,474,697
666,698
‐
565,807
250,000

6,490,000

Escalated
Costs 3

New Entry Roadways
New Intermodal Trans. Facility
Busway between CTA and Man.Sq.
Public Parking in portion of Man.Sq.
Add'l Employee Parking East of Lot C
CONRAC in portion of Man.Sq.

Same

Same

Alt. 6 With Alt.8 Ground Access

$

$
$
$
$
$
$

Sources: LAWA and Ricondo & Associates, 2012.

in connection with the CONRAC (assumed to be secured/paid for by CFC and CONRAC revenues).

7 Includes funds from Airport tenants for tenant‐specific projects, rental car customer facility charge (CFC) revenues (pay‐as‐you‐go), and proceeds from bonds assumed to be issued

6 Includes the APM guideway structure, APM stations, APM maintenance facility, APM cars/trains and associated systems/equipment.

5 Other than the future Consolidated Rental Car Facility (CONRAC) and Automated People Mover (APM) system, which are reflected separately.

costs associated with base projects planned for LAX through FY 2025‐‐including the Midfield Satellite Concourse and associated processing facility, terminal renovations, continued soundproofing, and other projects.

4 Includes approximately $2.1 billion for expenditures FY 2012‐on for projects currently underway at LAX (most of which has already been funded). The remaining $4.4 billion is an approximation of

$
$
$
$
$
$

$

$

$
$
$
$
$
$

$

3,463,230 $

616,590
1,081,640
371,000
729,000
415,000
250,000

Estimated
Costs
(2010 Dollars) 2

3 Cost escalation for Alternative Improvements based on number of years to assumed mid‐point of construction with 2% escalation for first two years, 3% for third year, and 3.5% for remaining years.

2 Estimated project costs for Alternative Improvements include Contingency Costs (equal to 10% of construction cost) and Soft Costs (equal to 27% of construction cost).

Alt. 6 With Alt.9 Ground Access

4,630,783

250,000
80,000
150,000
1,350,000
605,807
2,194,976

11,120,783

4,630,783

840,652
1,474,697
505,818
993,809
565,807
250,000

6,490,000

Escalated
Costs 3

New Entry Roadways
New Intermodal Trans. Facility
APM between CTA and Man.Sq.
Public Parking in portion of Man.Sq.
Add'l Employee Parking East of Lot C
CONRAC in portion of Man.Sq.

Same

Same

1 SPAS Alternative Improvements were added to financial projections which already incorporated the LAX Base Development Projects. Impacts relative to the base projections are shown on Table 8-2.

Total Estimated SPAS Alternative Funding Sources

AIP Grants
TSA Grants
Passenger Facility Charges (Pay‐As‐You‐Go)
LAWA Cash
Other Funding 7
Revenue Bond Proceeds

$
$
$
$
$
$

$

2,386,230 $

616,590
1,081,640
438,000
‐
‐
250,000

Approximation of Funding for SPAS Alternative Improvements ($1,000's)

Total Estimated Costs

$
$
$
$
$
$

4

SPAS Alternative Improvements
Airfield Improvements
Terminal Improvements
Ground Access Improvements 5
Automated People Mover (APM) System 6
Consolidated Rental Car Facility (CONRAC)
Land Acquisition (Assumed Cost)

LAX Base Development Projects

Estimated Costs ($1,000's)

Escalated
Costs 3

New Entry Roadways
New Intermodal Trans. Facility
Busway between CTA and Man.Sq.
New Surface Parking (Man.Sq.)

Ground Access

Estimated
Costs
(2010 Dollars) 2

New Terminal 0 (7 Gates)
Modifications to T1,T3,BW,MSC

Rwy 6L‐24R shifts 100 ft. North
Extend Rwys 6L‐24R and 6R‐24L
North Centerfield Taxiway
Txwy D/E extensions & improvements
Lincoln Boulevard Realignment
ARGO Drainage Channel Modifications (Partial)

Alt. 6 With Alt.1‐2 Ground Access

Terminal

Key Elements of Alternative Improvements
Airfield

Table 8-1 (Page 5 of 6)
Estimated Costs and Funding Sources for SPAS Alternatives 1

$

Total SPAS Alternative Improvements

$

$
$
$
$
$
$

$

2,820,562

250,000
80,000
150,000
1,350,000
40,000
950,562

9,310,562

2,820,562

713,189
1,260,208
597,165
‐
‐
250,000

6,490,000

$

$
$
$
$
$
$

$
$
$
$
$
$

$

$

$
$
$
$
$
$

$

2,601,420 $

523,100
924,320
489,000
‐
415,000
250,000

Estimated
Costs
(2010 Dollars) 2

3,455,902

250,000
80,000
150,000
1,350,000
605,807
1,020,095

9,945,902

3,455,902

713,189
1,260,208
666,698
‐
565,807
250,000

6,490,000

Escalated
Costs 3

New Entry Roadways
New Intermodal Trans. Facility
Busway between CTA and Man.Sq.
Public Parking in portion of Man.Sq.
Add'l Employee Parking East of Lot C
CONRAC in portion of Man.Sq.

Same

Same

Alt. 7 With Alt.8 Ground Access

$

$
$
$
$
$
$

$

$
$
$
$
$
$

$

Sources: LAWA and Ricondo & Associates, 2012.

in connection with the CONRAC (assumed to be secured/paid for by CFC and CONRAC revenues).

7 Includes funds from Airport tenants for tenant‐specific projects, rental car customer facility charge (CFC) revenues (pay‐as‐you‐go), and proceeds from bonds assumed to be issued

6 Includes the APM guideway structure, APM stations, APM maintenance facility, APM cars/trains and associated systems/equipment.

5 Other than the future Consolidated Rental Car Facility (CONRAC) and Automated People Mover (APM) system, which are reflected separately.

4,288,831

250,000
80,000
150,000
1,350,000
605,807
1,853,025

10,778,831

4,288,831

713,189
1,260,208
505,818
993,809
565,807
250,000

6,490,000

Escalated
Costs 3

costs associated with base projects planned for LAX through FY 2025‐‐including the Midfield Satellite Concourse and associated processing facility, terminal renovations, continued soundproofing, and other projects.

4 Includes approximately $2.1 billion for expenditures FY 2012‐on for projects currently underway at LAX (most of which has already been funded). The remaining $4.4 billion is an approximation of

3 Cost escalation for Alternative Improvements based on number of years to assumed mid‐point of construction with 2% escalation for first two years, 3% for third year, and 3.5% for remaining years.

2 Estimated project costs for Alternative Improvements include Contingency Costs (equal to 10% of construction cost) and Soft Costs (equal to 27% of construction cost).

$
$
$
$
$
$

$

3,212,420 $

523,100
924,320
371,000
729,000
415,000
250,000

Estimated
Costs
(2010 Dollars) 2

New Entry Roadways
New Intermodal Trans. Facility
APM between CTA and Man.Sq.
Public Parking in portion of Man.Sq.
Add'l Employee Parking East of Lot C
CONRAC in portion of Man.Sq.

Same

Same

Alt. 7 With Alt.9 Ground Access

1 SPAS Alternative Improvements were added to financial projections which already incorporated the LAX Base Development Projects. Impacts relative to the base projections are shown on Table 8-2.

Total Estimated SPAS Alternative Funding Sources

AIP Grants
TSA Grants
Passenger Facility Charges (Pay‐As‐You‐Go)
LAWA Cash
Other Funding 7
Revenue Bond Proceeds

$
$
$
$
$
$

$

2,135,420 $

523,100
924,320
438,000
‐
‐
250,000

Approximation of Funding for SPAS Alternative Improvements ($1,000's)

Total Estimated Costs

$
$
$
$
$
$

4

SPAS Alternative Improvements
Airfield Improvements
Terminal Improvements
Ground Access Improvements 5
Automated People Mover (APM) System 6
Consolidated Rental Car Facility (CONRAC)
Land Acquisition (Assumed Cost)

LAX Base Development Projects

Estimated Costs ($1,000's)

Escalated
Costs 3

New Entry Roadways
New Intermodal Trans. Facility
Busway between CTA and Man.Sq.
New Surface Parking (Man.Sq.)

Ground Access

Estimated
Costs
(2010 Dollars) 2

New Terminal 0 (7 Gates)
Modifications to T1,T3,BW,MSC

Rwy 6R‐24L shifts 100 ft. South
Extend Rwy 6R‐24L
North Centerfield Taxiway
Txwy D/E extensions & improvements

Alt. 7 With Alt.1‐2 Ground Access

Terminal

Key Elements of Alternative Improvements
Airfield

Table 8-1 (Page 6 of 6)
Estimated Costs and Funding Sources for SPAS Alternatives 1

8. Financial Analysis

8.6.4

LAWA Funds

LAWA funds represent cash that is generated annually from airport operations. In general, cash is
available to fund future capital projects at the airport. However, in order to protect for unforeseen events
or downturns, the use of LAWA funds reflected on Table 8-1 is based on projections of future cash
deposits and a LAWA requirement that cash plus the balance in LAWA’s O&M expense reserve fund
must be greater than or equal to 300 days’ worth of LAX O&M expenses. As such, any excess cash
deposits above this requirement are assumed to be applied toward LAX Base Development Projects and
SPAS improvements. As required by the FAA’s grant assurance requirements and its revenue diversion
policy, any excess cash generated at the airport must be used for capital and operating costs of the
airport, the local airport system, or other facilities owned and operated by LAWA that are directly related
to the air transportation of passengers or property, and may not be used for non-airport purposes.
As reflected on Table 8-1, depending on the alternative, a range of approximately $669 million to $1.4
billion of LAWA funds is assumed to be used for SPAS improvements between FY 2015 and FY 2025.

8.6.5

Other Funds

Other funds include assumed airline tenant funds for certain terminal improvements as well as various
funding sources associated with a potential CONRAC, including CFC revenues used to pay directly for
CONRAC capital costs, future special facility bond proceeds assumed to be paid with CFC revenues, and
certain CONRAC rents.

8.6.6

Future Revenue Bond Proceeds

Bond proceeds are assumed to be the remaining source of funding for SPAS improvement costs. Any
additional local funding, beyond what is funded with FAA AIP funds, TSA funds, PFCs, LAWA Funds,
CFCs, or other funding sources, are assumed to be funded through the issuance of general airport
revenue bonds.
As reflected on Table 8-1, for alternatives other than Alternative 4, a range of $842 million to $13.7 billion
of revenue bond proceeds is estimated to be required for SPAS improvements between FY 2015 and FY
2025. No future revenue bonds are expected to be required in connection with Alternative 4.
Estimates of debt service associated with future revenue bonds are based on assumptions related to
bonds previously discussed in Section 8.4. Debt service for existing and future bonds is incorporated in
the financial projections. As mentioned above in Section 8.6.3, for purposes of this analysis, it was
assumed that LAWA would use a substantial portion of annual PFC revenues to pay for PFC-eligible debt
service (up to 80 percent annually).

8.7

Estimated Financial Impacts

As described previously in Section 8.1, the financial analysis of the SPAS alternatives generally involved
incorporating various assumptions related to improvements included in the SPAS alternatives and the
LAX Base Development Projects into a financial projection model for LAX. This information included,
among other things, estimates of project costs, debt service, expense and revenue impacts, and changes
in facilities (size, layout, location, etc.). The estimated FY 2025 impacts on key financial metrics were
developed for each alternative.
Table 8-2 reflects escalated cost, facility, and estimated financial impact information for the SPAS
alternatives (and combinations) analyzed. Escalated cost and facility information help explain why certain
alternatives may cost more than others. As an example, Alternative 4 has the lowest escalated cost, but
also includes no terminal improvements and relatively fewer airfield and ground access improvements.
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8. Financial Analysis
Financial metrics reflected on Table 8-2 include:


Amount of investment (or cost) per FY 2025 enplaned passenger



Estimated cost of SPAS terminal improvements per incremental square foot of terminal space



Approximation of increase in CFC level per contract necessary to undertake the CONRAC-related
projects (relative to the current CFC level of $10 per contract), such that CFC funds all of the costs
associated with the construction and operation of the CONRAC and associated facilities



Approximation of change in Budget FY 2025 O&M expenses per FY 2025 enplaned passenger
(relative to base financial projection incorporating only the LAX Base Development Projects)



Approximation of change in FY 2025 revenue bond principal per enplaned passenger (relative to
base financial projection incorporating only the LAX Base Development Projects)



Approximation of change in FY 2025 passenger airline cost per enplaned passenger (relative to base
financial projection incorporating only the LAX Base Development Projects)



Estimated risk of bond rating downgrade based on an increase in revenue bond principal and
passenger airline cost per enplaned passenger
As shown on Table 8-2, each alternative was assigned a "Low," "Moderate," or "High" risk of causing a
bond rating downgrade, based on various combinations of incremental debt per enplaned passenger and
cost per enplaned passenger. Alternatives with incremental debt per enplaned passenger of less than
$50 and incremental cost per enplaned passenger of less than $10 were assigned a "Low" risk of causing
a bond rating downgrade. Alternatives with incremental debt per enplaned passenger equal to or greater
than $50, but less than $100, or incremental cost per enplaned passenger of $10 to less than $20, were
assigned a "Moderate" risk of causing a bond rating downgrade. Alternatives with incremental debt per
enplaned passenger of $100 or greater or incremental cost per enplaned passenger of $20 or more, was
assigned a "High" risk of causing a bond rating downgrade. Bond rating downgrades can result in higher
interest rates, higher costs of borrowing, and higher costs to airport users. However, as noted previously,
the analysis does not account for any potential increase in interest rates that could result from a bond
rating downgrade.
Various estimated financial impacts by alternative, as shown on Table 8-2, are presented on Figures 8-2
through 8-7. Figure 8-2 depicts the estimated escalated costs, by component, for each analyzed
alternative. As reflected, the estimated cost of Alternative 3, at approximately $16.8 billion, is significantly
higher than all other alternatives as a result of more extensive terminal, ground access, and APM
improvements. The estimated cost of Alternative 4, at approximately $1.7 billion is substantially lower
than other alternatives as it does not include airfield or terminal improvements (other than ongoing and
reasonably-foreseeable non-Yellow Light projects). The estimated costs of the remaining alternatives
and variations are in the $2.6 billion to $4.8 billion range depending primarily upon the extent of airfield
and ground access improvements and whether or not a CONRAC or APM system is included.
Figure 8-3 depicts the estimated cost of terminal improvements as a function of the net terminal area
added for each alternative. As previously indicated, Alternative 4 does not include terminal improvements
(other than ongoing and reasonably-foreseeable non-Yellow Light projects). As reflected, the estimated
cost per net additional square foot is highest in Alternatives 3 and 7. Alternative 3 includes terminal
improvements that are much more extensive than in other alternatives (in terms of both estimated cost
and amount of terminal area) and Alternative 7 includes the least amount of net additional terminal area.
Figure 8-4 depicts an approximate incremental CFC level per contract, as calculated for each alternative
that includes a CONRAC, which would be added to the current CFC level of $10 per contract. The
incremental CFC levels were estimated assuming that the total CFC level would be sufficient to pay debt
service on the CONRAC, as well as a portion of the debt service related to the construction of APM
infrastructure and the purchase of APM equipment/systems and buses, for each applicable alternative.
The CFC was also assumed to fund a portion of APM and busing operating expenses allocated to the
CONRAC, as applicable. A sufficient level of debt service coverage was also assumed to be covered by
the estimated CFC. It was assumed that the increased CFC level would take effect upon opening of the
Los Angeles International Airport
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8. Financial Analysis
CONRAC (assumed to by FY 2025). As shown on Figure 8-4, for alternatives that incorporate Alternative
9 ground access improvements (including a 6,800-space CONRAC at Manchester Square and an APM
system), it is estimated that the CFC level per contract would need to increase from $10 currently to
approximately $20 in FY 2025. For Alternatives 3 and 4 that include a 9,000-space CONRAC at the Lot
C site an APM system, it is estimated that the CFC level per contract would need to increase from $10
currently to approximately $44 and $28, respectively, in FY 2025. For alternatives that incorporate
Alternative 8 ground access improvements, it is anticipated that an increase in the existing CFC level
would not be required.
Figure 8-5 presents an approximation of outstanding revenue bond debt in FY 2025. The chart
distinguishes between (1) existing debt and estimated future debt associated with the LAX Base
Development Projects and (2) estimated future debt associated with each SPAS alternative. As reflected
on Figure 8-5, future debt estimated for Alternative 3 represents an approximate 400 percent increase
relative to outstanding debt estimated for existing revenue bonds and future bonds associated with LAX
Base Development Projects. It is anticipated that no future revenue bond debt would be required for
Alternative 4. Future debt estimated for other alternatives are anticipated to represent increases ranging
from approximately 19 percent to 53 percent relative to outstanding debt estimated for existing revenue
bonds and future bonds associated with LAX Base Development Projects. Figure 8-6 depicts similar
information presented on a per enplaned passenger basis.
Figure 8-7 illustrates an approximation of the change in FY 2025 passenger airline cost per enplaned
passenger from the base projection. As reflected, a significant increase of approximately $20.40 per
enplaned passenger is associated with Alternative 3 which includes more extensive terminal
improvements and terminal costs relative to other alternatives. Alternative 3 also includes more extensive
ground access and APM improvements and costs relative to other alternatives, and a portion of those
costs are assumed to be allocated to terminal and airfield cost centers, thereby affecting airline costs. As
Alternative 4 does not include airfield or terminal improvements (other than ongoing and reasonablyforeseeable non-Yellow Light projects), the estimated $0.40 per enplaned passenger increase in FY 2025
for Alternative 4 is not significant relative to other alternatives. The estimated increase for remaining
alternatives ranges from approximately $2.30 to $4.10 per enplaned passenger depending primarily upon
the extent of airfield and terminal improvements (and to a lesser extent, ground access and APM
improvements) in each alternative.
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Table 8-2
Comparison of Alternative Costs, Facilities, and Financial Impacts

Alt.
1

Alt.1 w/Alt.8
Ground Access

Alt.1 w/Alt.9
Ground Access

$
$
$
$
$
$

$
$
$
$
$
$

Escalated SPAS Alternative Costs ($1,000's)
Airfield Improvements
Terminal Improvements
Ground Access Improvements Excluding CONRAC and APM
Automated People Mover (APM) System 1
Consolidated Rental Car Facility (CONRAC)
Land Acquisition (Assumed Order of Magnitude Cost)

[a]
[b]
[c]
[d]
[e]
[f]

$
$
$
$
$
$

972,520
1,474,697
597,165
‐
‐
250,000

Escalated Cost of SPAS Alternatives ($1,000's)

[g]

$

3,294,381 $

Airfield

Rwy 6L‐24R shift

260' North

972,520
1,474,697
666,698
‐
565,807
250,000

3,929,721 $
260' North

972,520
1,474,697
505,818
993,809
565,807
250,000

$
$
$
$
$
$

4,762,650 $

Alt.
2

Alt.2 w/Alt.8
Ground Access

279,768
1,474,697
597,165
‐
‐
250,000

$
$
$
$
$
$

2,601,629 $

279,768
1,474,697
666,698
‐
565,807
250,000

Alt.2 w/Alt.9
Ground Access
$
$
$
$
$
$

3,236,969 $

279,768
1,474,697
505,818
993,809
565,807
250,000

Alt.
3
$
$
$
$
$
$

Alt.
4

742,775
6,346,443
5,838,035
2,494,734
969,370
400,000

4,069,898 $

$
$
$
$
$
$

16,791,356 $

43,628
‐
447,192
‐
969,370
200,000

Alternatives
Alt.5 w/Alts.1‐2
Ground Access

Alt.5 w/Alt.8
Ground Access

Alt.5 w/Alt.9
Ground Access

Alt.6 w/Alts.1‐2
Ground Access

Alt.6 w/Alt.8
Ground Access

Alt.6 w/Alt.9
Ground Access

Alt.7 w/Alts.1‐2
Ground Access

Alt.7 w/Alt.8
Ground Access

Alt.7 w/Alt.9
Ground Access

$
$
$
$
$
$

$
$
$
$
$
$

$
$
$
$
$
$

$
$
$
$
$
$

$
$
$
$
$
$

$
$
$
$
$
$

$
$
$
$
$
$

$
$
$
$
$
$

$
$
$
$
$
$

713,189
1,260,208
505,818
993,809
565,807
250,000

3,455,902 $

4,288,831

1,660,190 $

260' North

Rwy 6R‐24L shift

1,099,792
1,335,468
597,165
‐
‐
250,000

3,282,424 $

1,099,792
1,335,468
666,698
‐
565,807
250,000

3,917,764 $

1,099,792
1,335,468
505,818
993,809
565,807
250,000

4,750,693 $

9

9

9

Extension of Runways

6L‐24R, 6R‐24L

6L‐24R, 6R‐24L

6L‐24R, 6R‐24L

9

9

9

Txwys D & E

Txwys D & E

Txwys D & E

9

9

9

North Centerfield Taxiway
Taxiway extensions & improvements

3,797,854 $

840,652
1,474,697
505,818
993,809
565,807
250,000

4,630,783 $

350' North

350' North

350' North

100' North

100' North

100' North

9

9

9

9

9

9

ARGO Drainage Channel Modifications (Full)

6R‐24L

6R‐24L

6R‐24L

6L‐24R, 6R‐24L

6R‐24L

6L‐24R, 6R‐24L

6L‐24R, 6R‐24L

6L‐24R, 6R‐24L

6L‐24R, 6R‐24L

6L‐24R, 6R‐24L

9

9

9

9

9

Txwys D & E

Txwys D & E

Txwys D & E

Txwys D & E

9

9

9

9
Txwys D & E

Txwys D & E

Txwys D & E

Txwys D & E

Txwy E

ARGO Drainage Channel Modifications (Partial)

9
9

New Terminal 0
Modifications to T1,T3,BW,MSC

9
9

9
9

9
9

9
9

9
9

9
9

9
9

9
9

713,189
1,260,208
597,165
‐
‐
250,000

2,820,562 $

713,189
1,260,208
666,698
‐
565,807
250,000

100' South

100' South

100' South

6L‐24R, 6R‐24L

6R‐24L

6R‐24L

6R‐24L

9

9

9

9

Txwys D & E

Txwys D & E

Txwys D & E

Txwys D & E

Txwys D & E

9

9

9

9
9

9
9

9
9

9
9

9
9

9
9

9

Demolish T1, T2, T3/Build New Linear Concourse
Incremental Terminal Square Feet
Ground Access

3,162,514 $

840,652
1,474,697
666,698
‐
565,807
250,000

340' South

Realign Lincoln Boulevard

Terminal

840,652
1,474,697
597,165
‐
‐
250,000

[h]

613,200

Ground Access From Alternative
New Parking Structures
New Parking Surface Lots

613,200

613,200

613,200

613,200

613,200

2,306,000

528,100

528,100

613,200

613,200

613,200

451,100

451,100

451,100

Alt. 8

Alt. 9

Alts. 1‐2

Alt. 8

Alt. 9

Alt. 3

Alt. 4

Alts. 1‐2

Alt. 8

Alt. 9

Alts. 1‐2

Alt. 8

Alt. 9

Alts. 1‐2

Alt. 8

ITF

ITF

ITF

ITF

ITF

ITF

GTC,ITC,West Emp

ITC site

ITF

ITF

ITF

ITF

ITF

ITF

ITF

ITF

ITF

M.Sq.

M.Sq.

M.Sq.

M.Sq.

M.Sq.

M.Sq.

Southeast

M.Sq.

M.Sq.

M.Sq.

M.Sq.

M.Sq.

M.Sq.

M.Sq.

M.Sq.

M.Sq.

9

9
9
9

9

9

9

9

9

9

9

9

9

Eliminate CTA Parking Structures

9

Change in Parking Spaces (Public & Employee)

528,100

Alts. 1‐2

Eliminate Lot C/Lot D Surface Parking
Eliminate Park One Surface Parking

‐

[i]

9
9,872

9
9,122

9
9,122

9
9,872

9,122

9,122

Alt. 9

9
12,679

2,953

9,872

9,122

9,122

9,872

9,122

9,122

9,872

9,122

9,122

New Transportation Facility Buildings

ITF

ITF

ITF

ITF

ITF

ITF

GTC, ITC

ITF

ITF

ITF

ITF

ITF

ITF

ITF

ITF

ITF

New Roadways

9

9
9

9
9

9

9
9

9
9

9

9

9
9

9
9

9

9
9

9
9

9

9
9

9
9

M.Sq.

Lot C site

CTA‐M.Sq.

2 APMs

Add'l Employee Parking East of Lot C
CONRAC (M.Sq.=6,800 spaces, Lot C=9,000 spaces)

M.Sq.

M.Sq.

APM System
Estimated Amount of Investment (Cost) Per FY 2025 Enplaned Passenger
Airfield Improvements
Terminal Improvements
Ground Access Improvements Excluding CONRAC
Automated People Mover (APM) System
Consolidated Rental Car Facility (CONRAC)
Land Acquisition
Total SPAS Alternative Investment Per Enplaned Passenger

M.Sq.

CTA‐M.Sq.
$
$
$
$
$
$

24.65
37.38
16.90
‐
14.34
6.34

$
$
$
$
$
$

24.65
37.38
12.82
25.19
14.34
6.34

$
$
$
$
$
$

7.09
37.38
15.14
‐
‐
6.34

$
$
$
$
$
$

7.09
37.38
16.90
‐
14.34
6.34

$
$
$
$
$
$

7.09
37.38
12.82
25.19
14.34
6.34

$
$
$
$
$
$

Lot C site

M.Sq.

M.Sq.

M.Sq.

M.Sq.

CTA‐M.Sq.

[a]/39.45mil
[b]/39.45mil
[c]/39.45mil
[d]/39.45mil
[e]/39.45mil
[f]/39.45mil

$
$
$
$
$
$

24.65
37.38
15.14
‐
‐
6.34

18.83
160.87
147.99
63.24
24.57
10.14

[g]/39.45mil

$

83.51 $

99.61 $

120.73 $

65.95 $

82.05 $

103.17 $

=[b]*1000/[h]

$

2,405 $

2,405 $

2,405 $

2,405 $

2,405 $

2,405 $
$5 ‐ $10

$29 ‐ $34

[j]

$

55,740,000 $

66,740,000 $

77,020,000 $

55,740,000 $

66,740,000 $

77,020,000 $

[j]/39.45mil

$

1.41 $

1.69 $

1.95 $

1.41 $

1.69 $

$

1,709,000 $

1,827,000 $

2,761,000 $

1,010,000 $

$

43.32 $

46.31 $

69.99 $

25.60 $

$3.70

$3.70

$4.10

$2.30

$
$
$
$
$
$

1.11
‐
11.34
‐
24.57
5.07

425.64 $

$
$
$
$
$
$

27.88
33.85
15.14
‐
‐
6.34

$
$
$
$
$
$

27.88
33.85
16.90
‐
14.34
6.34

$
$
$
$
$
$

27.88
33.85
12.82
25.19
14.34
6.34

M.Sq.

M.Sq.

CTA‐M.Sq.
$
$
$
$
$
$

21.31
37.38
15.14
‐
‐
6.34

$
$
$
$
$
$

21.31
37.38
16.90
‐
14.34
6.34

$
$
$
$
$
$

21.31
37.38
12.82
25.19
14.34
6.34

CTA‐M.Sq.
$
$
$
$
$
$

18.08
31.94
15.14
‐
‐
6.34

$
$
$
$
$
$

18.08
31.94
16.90
‐
14.34
6.34

$
$
$
$
$
$

18.08
31.94
12.82
25.19
14.34
6.34

42.08 $

83.20 $

99.31 $

120.42 $

80.17 $

96.27 $

117.38 $

71.50 $

87.60 $

108.72

$

2,529 $

2,529 $

2,529 $

2,405 $

2,405 $

2,405 $

2,794 $

2,794 $

2,794

317,716,000 $

22,000,000 $

51,752,000 $

62,752,000 $

73,032,000 $

55,740,000 $

66,740,000 $

77,020,000 $

48,142,000 $

59,142,000 $

69,422,000

1.95 $

8.05 $

0.56 $

1.31 $

1.59 $

1.85 $

1.41 $

1.69 $

1.95 $

1.22 $

1.50 $

1.76

1,127,000 $

2,062,000 $

16,320,000 $

‐

$

1,695,000 $

1,812,000 $

2,747,000 $

1,551,000 $

1,668,000 $

2,603,000 $

1,141,000 $

1,258,000 $

2,193,000

28.57 $

52.27 $

413.69 $

‐

$

42.97 $

45.93 $

69.63 $

39.32 $

42.28 $

65.98 $

28.92 $

31.89 $

55.59

$2.40

$2.80

$20.40

$3.60

$3.60

$4.00

$3.40

$3.40

$3.80

$2.50

$2.60

$3.00

Estimated Cost of SPAS Terminal Improvements Per Incremental
Square Foot of Terminal Space
Approximation of Increase in CFC Level per Contract for CONRAC

2

No Increase

Approximation of Change in Budget FY 2025 O&M Expenses ($1,000's)
Per FY 2025 Enplaned Passenger

3

3

Approximation of Change in FY 2025 Revenue Bond Principal (Debt) ($1,000's) 3 , 4
Per Enplaned Passenger (FY 2025 SPAS Forecast)

3

Approximation of Change in FY 2025 Passenger Airline Cost Per Enplaned Passenger

3

$5 ‐ $10

No Increase

2,752

n/a
$13 ‐ $18

No Increase

$0.40

$5 ‐ $10

No Increase

$5 ‐ $10

No Increase

$5 ‐ $10

Estimated Risk of Bond Rating Downgrade Based on Change in FY 2025 Revenue
Bond Principal and Passenger Airline Cost Per Enplaned Passenger
1
2
3
4
5

5

Low

Low

Moderate

Low

Low

Moderate

Includes the APM guideway structure, APM stations, APM maintenance facility, APM cars/trains and associated systems/equipment.
In alternatives where there is no CONRAC, a CFC would ultimately not be required. The increase shown would be added to the current CFC level of $10 per rental car contract.
Relative to projection for LAX Base Development Projects only.
Approximation of bond principal amount here includes bond issuance costs (including capitalized interest, debt service reserve fund, etc.), and is thus higher than bond proceeds amount reflected on Table 8-1.
The analysis does not account for any potential increase in interest rates that could result from a bond rating downgrade.

Sources: LAWA and Ricondo & Associates, 2012.

High

Low

Low

Low

Moderate

Low

Low

Moderate

Low

Low

Moderate
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Estimated SPAS Alternative Costs

Billions

(Billions of Escalated Dollars)

$18
$17
$16
$15
$14
$13
$12
$11
$10
$9
$8
$7
$6
$5
$4
$3
$2
$1
$0

Land Acquisition (Assumed Order of Magnitude Cost)

Consolidated Rental Car Facility (CONRAC)
Automated People Mover (APM) System
Ground Access Improvements Excluding CONRAC and APM

Terminal Improvements
Airﬁeld Improvements

SPAS Alternative

Sources: LAWA, CDM Smith, and Ricondo & Associates, Inc., 2012.
Prepared by: Ricondo & Associates, Inc., 2012.
Figure
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Estimated Cost of SPAS Terminal Improvements Per Net Additional Terminal Square Feet
Cost Per Square Foot of Net Additional Terminal Space

$2,900
$2,794

$2,800

$2,794

$2,794

$2,752

$2,700

$2,600
$2,529

$2,529

$2,529

$2,500
$2,400

$2,405

$2,405

$2,405

$2,405

$2,405

$2,405

$2,405

$2,405

$2,405

$2,300
$2,200

SPAS Alternative

Sources: LAWA, CDM Smith, and Ricondo & Associates, Inc., 2012.
Prepared by: Ricondo & Associates, Inc., 2012.
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Approximation of Required CFC Level Per Contract (Beginning FY 2025)
$55

Customer Facility Charge (CFC) per Contract

$50

Approximation of Increase in CFC Level per Contract for
CONRAC

$45

Existing CFC Level per Contract ($10)

$40
$35
$30
$34

$25
$20
$15

$18
No
Increase

$10

No
Increase

No
Increase

$10

$10

No
Increase

$10

No
Increase

$10

$10
$5
$0

SPAS Alternative

Note: The approximate CFC levels depicted on this chart assume that the CFC would cover ConRAC-related facility debt service, shuttle bus or APM expenses allocated to the CONRAC, a portion of debt service
for the purchase of buses or APM cars, and sufficient debt service coverage.
Sources: LAWA and Ricondo & Associates, Inc., 2012.
Prepared by: Ricondo & Associates, Inc., 2012.
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Approximation of Outstanding Revenue Bond Debt (FY 2025)

Revenue Bond Debt (Billions)

$25
Existing Debt Thru Series 2010D and Future Debt for LAX
Base Development Projects

$20

Future Revenue Bond Debt for SPAS Improvements
$15
$16.3

$10

$5

$1.7

$1.8

$5.3

$5.3

$2.8

$5.3

$1.0

$1.1

$5.3

$5.3

$2.1

$5.3

$4.1

$5.3

$1.7

$1.8

$5.3

$5.3

$2.7

$5.3

$1.6

$1.7

$5.3

$5.3

$2.6

$5.3

$1.1

$1.3

$5.3

$5.3

$2.2

$5.3

$0

SPAS Alternative
Note: Amount for existing debt through Series 2010D and future debt for LAX Base Development Projects in Alternative 3 for FY 2025 is less than in other Alternatives because certain LAX Base Development Projects
are not incorporated in the Base for Alternative 3 (see Table 8-1).
Sources: LAWA and Ricondo & Associates, Inc., 2012.
Prepared by: Ricondo & Associates, Inc., 2012.
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Approximation of Outstanding Revenue Bond Debt Per Enplaned Passenger (FY 2025)
$550
$500

Existing Debt Thru Series 2010D and Future Debt for LAX Base
Development Projects

Revenue Bond Debt Per Enplaned Passenger

$450

Future Revenue Bond Debt Per Enplaned Passenger for SPAS
Improvements

$400
$350
$414

$300
$250
$200
$150

$43

$46

$135

$135

$70

$26

$29

$135

$135

$52

$43

$46

$135

$135

$70

$39

$42

$135

$135

$66

$29

$32

$135

$135

$56

$100
$50

$135

$135

$105

$135

$135

$135

$135

$0

SPAS Alternative
Note: Amount for existing debt through Series 2010D and future debt for LAX Base Development Projects in Alternative 3 for FY 2025 is less than in other Alternatives because certain LAX Base Development
Projects are not incorporated in the Base for Alternative 3 (see Table 8-1).
Sources: LAWA and Ricondo & Associates, Inc., 2012.
Prepared by: Ricondo & Associates, Inc., 2012.
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Approximation of Change in FY 2025 Passenger Airline Cost Per Enplaned Passenger From Base Projection
$22

$20.40

$18
$16
$14
$12
$10

$3.60

$3.60

$4.00

$3.40

$3.40

$3.80
$2.50

$2.60

$3.00

w Alt.
/A 7
G. lt.
A. 9

$2.80

w Alt.
/A 7
G. lt.
A. 8

$2

$2.40

w Al
/A t.7
l
G. ts.1
A. -2

$2.30

w Alt.
/A 6
G. lt.
A. 9

$4.10

w Alt.
/A 6
G. lt.
A. 8

$3.70

w Al
/A t.6
l
G. ts.1
A. -2

$3.70

w Alt.
/A 5
G. lt.
A. 9

$4

w Alt.
/A 5
G. lt.
A. 8

$6

w Al
/A t.5
l
G. ts.1
A. -2

$8

$0.40

Al
t.4

Al
t.3

w Alt.
/A 2
G. lt.
A. 9

w Alt.
/A 2
G. lt.
A. 8

Al
t.2

w Alt.
/A 1
G. lt.
A. 9

w Alt.
/A 1
G. lt.
A. 8

$0

Al
t.1

Change in FY 2025 Passenger Airline CPE

$20

SPAS Alternative

Sources: LAWA and Ricondo & Associates, Inc., 2012.
Prepared by: Ricondo & Associates, Inc., 2012.
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1.

OVERVIEW OF COMMUNITY MEETINGS

LAWA has been committed to implementing an inclusive, community-based planning process for the LAX
Specific Plan Amendment Study. Between March 2006 and December 2006, LAWA conducted a series
of six public meetings to gather feedback, input, comments, and ideas from community members on the
LAX Specific Plan Amendment Study.
Each series of meetings addressed a different topic, as outlined below:
Meeting 1:

Settlement Agreement Overview
March 15, 2006
March 18, 2006
Flight Path Learning Center, Los Angeles
160 members of the public in attendance

Meeting 2:

Terminal Congestion and Airport Access
April 19, 2006
April 22, 2006
Flight Path Learning Center, Los Angeles
100 members of the public in attendance

Meeting 3:

Airport Operations
May 17, 2006
May 20, 2006
Flight Path Learning Center, Los Angeles
99 members of the public in attendance

Meeting 41:

Preliminary Access Concepts
August 23, 2006
August 26, 2006
Flight Path Learning Center, Los Angeles
171 members of the public in attendance

Meeting 5:

Airfield Safety
October 25, 2006
October 28, 2006
Proud Bird Restaurant
111 members of the public in attendance

Meeting 6:

Preliminary North Airfield Concepts
December 6, 2006
December 9, 2006
Flight Path Learning Center, Los Angeles
197 members of the public in attendance

1

In the attached Community Meeting Materials, reference is made identifying Meeting 4 as a meeting focused on South Airfield
construction information. As this meeting did not pertain to the SPAS concept development process, the meeting is not
included in the attached materials and the subsequent meetings have been renumbered.

Los Angeles International Airport
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Appendix D-1 - Community Meeting Materials
Copies of the meeting materials for each meeting are included in this appendix, ordered as follows (as
applicable):


Meeting Notice



Welcome Sheet



Handouts



Sign-in Sheets



PowerPoint Presentation



Breakout Session Group Comments



Comment Sheets

Los Angeles International Airport
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Attachment 1
LAX Specific Plan Amendment Study
Community Meeting Materials March 15 and March 18, 2006

LAX Specific Plan Amendment Outreach
Los Angeles World Airports invites the public to participate in the first LAX
Specific Plan Amendment Study (LAXSPAS) outreach meetings.
When:

Wednesday, March 15, 2006 from 6:00 p.m. to 9:00 p.m.
Saturday, March 18, 2006 from 9:00 a.m. to 12:00 p.m.
For public convenience, two meetings have been scheduled.
Attendance is not necessary at both meetings as the same
material will be presented.

Where:

Flight Path Learning Center located at 6661 West Imperial
Highway, Los Angeles, CA 90045. Parking is available on site.

The focus of the meetings will be to brief the public on:
Results of the LAX Master Plan Stipulated Settlement
Scope and schedule for the LAX Specific Plan Amendment Study
For more information, please contact Los Angeles World Airports at
(800) 919-3766.

March 2006

BUILDING A PLAN FOR THE
FUTURE OF LAX

November 18, 2005 - Hand shake agreement reached

December 1, 2005 - Press conference held

December 13, 2005 - FAA letter on gate reduction provision
received

December 19, 2005 – Board of Airport Commissioners approval

January 10, 2006 – County of Los Angeles approval

January 18, 2006 - City Council approval

February 1, 2006 – Mayoral approval

•

•

•

•

•

•

– Mayor of Los Angeles
– Los Angeles World Airports
– Petitioners

September 2005 - Settlement discussions began

•

•

Settlement Process

2

LAX Specific Plan Amendment

Avigation Easements

Impacts Mitigation

Regional Strategic Planning

Other Studies

Community Outreach

•

•

•

•

•

•

Key Elements:
• Gate Reduction Provision

Settlement Agreement

3

PROTECTING THE QUALITY OF LIFE
OF NEIGHBORS
AND
IMPROVING AIRPORT SAFETY AND
SECURITY

4

• Credit for early reduction
5

• Beginning in 2010,
reduce 2 gates per year if
greater than 75 MAP

• Reduce from 163 to 153
passenger gates by 2015

Gate Reduction Provision

• Encourage growth of
passenger and cargo activity at
LAWA’s underutilized airports
• Invite FAA, SCAG, Southern
California counties, & airport
operators
• LAWA to retain financial &
operational control of LAX,
ONT, PMD, and VNY

• Develop annual regional
strategic planning initiative

• Establish working group
VNY

LAX

BUR

LGB

SNA

Los Angeles

PMD

ONT

NZJ

Orange

Regional Strategic Planning

6

MITIGATING THE
IMPACTS ON NEARBY
COMMUNITIES

7

– LAWA to seek FAA approval of
penalties for violations of nighttime,
over-ocean policies

• Part 161 Noise Study

• Airport Noise Mitigation Pilot
Program - $10M

– $180M accelerated programs in 20082015

– $60M in 2006/07

• Noise insulation for Inglewood, LA
County and El Segundo - $240 M

Impact Mitigation

8

– Use of funds for land recycling

– Use of funds to correct code violations
necessary for sound insulation

– End-of-Block soundproofing program

– Noise mitigation for 215 units in Lennox

– Sound insulation for places of worship

• Support petitioners’ requests to FAA

Impact Mitigation

9

10

– Acknowledgement that improvements
have been installed

– Acknowledgement of proposed level
of noise reduction

– Authorization to proceed with
installation

• Homeowners required to provide

• Maintains existing avigation
easements

• No avigation easements required

Avigation Easements

• Westchester street lighting
participation fund - $1M

• Street removal and
landscaping in dunes west
of Pershing Drive - $3M

• Traffic mitigation on Century
Blvd, Imperial Hwy, and
other streets in El Segundo
- $13.3M

Impact Mitigation cont.

11

Various air quality, environmental justice, and jobs
programs - $60M

– Include Inglewood high school & college students in LAX
Gateway Program

– Pre-apprentice programs defined for construction and
building trades not vehicle operators

12

– $500k for 5 Years, $2.5M total for Workforce Investment
Board in Inglewood for aviation-related jobs & pre-apprentice
programs

Job training and opportunities at LAX

Impact Mitigation

– Best available emission
control devices
– Ultra-low sulfur diesel fuel

• Construction Air Quality
Mitigation for SAIP

– FlyAway Service
– Conversion of ground
support equipment
– Electrification of passenger
gates

• Air Quality Mitigation

Impact Mitigation

13

AGREEMENT TO MOVE
FORWARD

14

– West Satellite Concourse reclassified from Yellow to
Green Light project

• LAWA may continue to process and
develop Green Light Projects

LAX Specific Plan Amendment

15

West Employee
Parking
South Airfield Program

Tom Bradley
International Terminal

16

South Employee
Parking

Automated People
Mover System

Intermodal Transportation Center

Consolidated Rental Car Facility

“GREEN LIGHT” PROJECTS

– Ground Transportation and Traffic
– Air Quality and Other Environmental Impacts
– North Airfield Runway Safety

• Provide alternate mitigations to “Yellow
Light” Projects and improve:

LAX Specific Plan Amendment

17

(Green under Settlement Agreement)

West Satellite Concourse

Reconfigure North Airfield

Automated People Mover
GTC to CTA

Demolition of Terminals 1, 2 & 3

“YELLOW LIGHT” PROJECTS

Roadway for GTC

Ground Transportation Center

18

IMPLEMENTING A
PROMPT
COMMUNITY-BASED
PLANNING PROCESS
19

• 24 months to complete planning and
environmental analysis (good faith effort)

20

• 6 months to complete initial scoping phase

• Start within 60 days of signed agreement

LAX Specific Plan Amendment

– Congressional Representation
– City of Los Angeles
– County of Los Angeles
– El Segundo
– Inglewood
– Culver City
– ARSAC

• Establish LAX Specific Plan Amendment
Process Advisory Committee

LAX Specific Plan Amendment

21

•
•
•
•

Advisory Group
Transportation Planning Group
Regional Airport Working Group
Community Outreach Group

Proposed Project Committees

22

WORKING
COOPERATIVELY WITH
THE COMMUNITY

23

– Petitioners
– Airport neighbors
– Other interested parties

• LAWA .to join working group of

Community Outreach

24

– Resolution of LAX-related problems with communities,
LAWA, and elected officials

– Coordination with LAWA to ensure response to
community complaints & concerns

– Identification of community concerns and
communication to LAWA

– Effective LAWA communication on LAX projects and
programs

• Recommendations to facilitate:

.

Community Outreach

25

•
•
•
•

LAWA Funded Position
Member of All Working Groups
Located at the Flight Path Museum
Definition of role and selection of the
individual is the responsibility of
Petitioners

Community Advocate Position

26

27

• Project Webpage – www.laxmasterplan.org
• Project Process and Schedule
• Project Committees Listings including Contact
Information
• Previous Published Documents (Settlement Agreement,
Master Plan EIR/EIS etc.)
• Frequently Asked Questions
• People who can help you (i.e. Community Advocate
information)
• Useful Links (i.e. Individual Cities Soundproofing
program, etc.)

Communication Tools

– Feasible ways to maximize use
of public transit

• Green Line Connection to
LAX

– Prepare project specific EIR
– Alternative locations and
appropriate size

• West Employee Parking
Lot

Other Studies

28

–
–
–
–

Construction-related emission reduction measures
Air Emission Source Apportionment Study
Noise control plan and noise monitoring hotline
Hydrology mitigation

• South Airfield Mitigation

Other Studies

29

30

AGREEMENT REQUIRES
AGGRESSIVE SCHEDULE

BOAC, PLUM & City Council Approval

Response to Comments & Final

Public Review & Comment

Prepare Environmental Document

Public Review & Comment on Notice

Prepare Environmental Notice

24-Month Environmental & Approval Phase

6-Month Initial Phase

60-Day Start-up Period

31

2006
2007
2008
J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D

Project Schedule

Jan

Mar

Apr

Kickoff Luncheon

Jul

6-Month Initial Phase

Jun

Environmental Alternatives

Initial Concepts

Study Scope, Goals & Objectives

60-Day Start-up Period

Mayor Villaraigosa Signs Settlement

Feb

2006
May

8 month timeframe
Sep

32

Refined Concepts

Aug

Project Schedule - Initial Phase

WHY WE ARE HERE

33

– Ground Transportation and Traffic
– Air Quality
– Other Environmental Impacts
– Levels of Service

• Hear your thoughts on potential project
locations for what is necessary to achieve
improved:

LAX Specific Plan Amendment

34

WHAT WE’RE DOING
NEXT

35

Land Use Considerations

Airport Limited
Development

Airport
Undeveloped

36

Master Plan
Programmed Acquisitions

Specific Plan Amendment Study

ADJOURN TO
BREAKOUT SESSION

37

GROUP REPORTS

38

NEXT STEPS

39

Airport Land Use Considerations

Airport Limited Development
(Approach Zones/Safety Areas)

Airport
Undeveloped

LAX Specific Plan Amendment Study

Master Plan
Programmed Acquisitions

NOTES:

“GREEN LIGHT” PROJECTS

South Airfield Program

West Employee Parking

Bradley International
Terminal Improvements

Yellow-Light Project Functions:

West Satellite Concourse
(Green via Settlement)
People Mover 2
(GTC to CTA)

Demolition of Terminals 1, 2 & 3

Roadway for GTC

Ground Transportation Center

“YELLOW LIGHT” PROJECTS

5. Demolition of Terminals 1, 2 & 3 – Results from the
reconfiguration of the North Airfield and the associated runway and
taxiway construction.

4. Reconfigure North Airfield – Provides airfield safety improvement
by relocating one runway south and constructing a new center
taxiway between the pair of north runways (similar to South Airfield
Program).

3. People Mover 2 – Provides connection between Ground
Transportation Center and Central Terminal Area.

2. Roadways for GTC – Provides direct vehicle access from I-405
and I-105 Freeways to limit use of city streets for airport traffic.

1. Ground Transportation Center – Replaces Central Terminal Area
curb front for drop-off and pick-up of passengers. Also replaces a
portion of private vehicle parking area and all of the commercial
vehicle (e.g., taxis, shuttle vans and limos) staging areas.

Reconfigure North Airfield

Intermodal Transportation Center

South Employee Parking

People Mover 1
(ITC to RAC to CTA)

Consolidated Rental Car Facility

LAX Specific Plan Amendment Study
Public Outreach Meeting Comments

March 15, 2006
Group 1
x

Glad to see enthusiastic officials & participants

x

Important to address environmental issues (i.e. idling jet fumes)

x

Keep participants informed earlier on

x

More FlyAway (Orange County, Long Beach)

x

Add Amtrak stop at Ontario

x

More ground transportation to other airports

x

Both northern & southern access to LAX

x

Fixed guide way for FlyAway

x

require 10% of all freight vehicles to be alternative fuel [vehicles]

x

Train Station from Inglewood to downtown (using rail – bus service not effective)

x

FlyAway from new transit center in Inglewood

x

Security/Safety on public transit

x

Want a police presence [on public transit]

x

Consolidated Hotel shuttle

x

Signage – I-405 off-ramps “Use Century Blvd Exit”
- Sign further away from airport

x

Improve signage on commercial corridors make clear signage to airport on Century and on
Sepulveda

x

Need better signage to access Rental Car Facilities

x

RAC better idea so people all go to one place with good signage…awesome idea
INFORMATION WITHIN IS DRAFT - FOR DELIBERATIVE PURPOSES ONLY
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x

Survey rental car customers on “How easy/concerns in getting to the rental car locations”

x

Need mitigation measure to clean-up more than just Century Blvd. in Inglewood, i.e. Prairie
Blvd., and Imperial Highway

x

Clean graffiti off 405 Freeway in and around LAX

x

If no parking in Intermodal what should be there – RAC: but may have to expand into Lot B

x

Dedicated roadway for the trucks on airport property = increase in security & speed in
delivery of goods & services

x

Did not hear much about airport/Belford Area

x

Given space or support hotels what do you recommend for this area [Airport/Belford]?
- Trees (pine) grow tall out of
- Business district is shrinking (downtown Westchester)
- Multi-purpose/Model to use as a Triage, safety, etc.
Use for Westside of Airport
- Problem with future construction traffic
- Not a lot you can place there like buildings
- How about aircraft repair or storage area

x

INFORMATION WITHIN IS DRAFT - FOR DELIBERATIVE PURPOSES ONLY
MD:JH:vr
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LAX Specific Plan Amendment Study
Public Outreach Meeting Comments

March 15, 2006
Group 2
x

Car Rental Facility should be closer to Freeway (where Intermodal Transit Center is)

x

Have aircraft come in on inboard runways to avoid incursions

x

Examine modern taxiway signalizations, to avoid incursions

x

Tailored Arrivals
- All electronic
- Smooth landings
o Less Pollution
o Less Noise

x

Rollouts at night instead of reverse thrusts

x

North Airfield – Do not lengthen Runway move inward, even if it demolishes
terminals to avoid moving noise over Westchester

x

Hush House for maintenance

x

Demolition [of terminals] 1, 2 and 3 – bad idea for security reasons

x

Give back 3 holes to Westchester Golf Course

x

Expand People Mover from Green Line into Airport

x

Have Green Line come north and come into Airport
- Aviation to 96th
- 96th to Lincoln
- North to Santa Monica

x

Increase long-term parking

x

Transportation up Lincoln – More FlyAways to South Bay and Santa Monica

x

Intelligent Ground Transportation Traffic Signals – Coordinated

x

Publicize Cell Phone Waiting Lot – and find a way to tell people which level use
INFORMATION WITHIN IS DRAFT - FOR DELIBERATIVE PURPOSES ONLY
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x

Consolidated shuttles within airport

x

Add to program to encourage employees to use public transit

x

High Speed Train from Union Station to Palmdale

x

Get Palmdale Tower Staff

x

FlyAway from northern Valley to Palmdale

x

Move all cargo planes to Ontario (noisier, eastbound flights)

x

Create a park where GTC located (Greenspace)

x

Parking structure within airport (debate)

x

More distributed parking lots with buses

x

Implement Rand security recommendations – shatterproof glass

x

Charge money to come into Central Terminal Area in a car – something additional to
deal with handicapped

x

Extend 105 to Pershing

x

Improve off-ramp at 105 to Sepulveda

x

Route traffic from 105 to Aviation and Century instead of Sepulveda

x

Need to understand improvements on Century Boulevard

x

$3 million to remove streets on bluffs west of Pershing is a waste of money

x

Paint center taxiway red to avoid landings there

x

No intersection take-offs, no cut-ins to runway

INFORMATION WITHIN IS DRAFT - FOR DELIBERATIVE PURPOSES ONLY
MD:JH:vr
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Public Outreach Meeting Comments

March 15, 2006
Group 3
x

How many runway-related accidents have occurred at LAX?

x

We do not need the G.T.C,?/@ Manchester Square?

x

Pershing Drive Concerns = Manchester/Pershing
- Devastation to central business and row acq. W/ring road.
- Concern that W. end dev. will adversely affect PDR traffic
- Other support ring road and w. end dev.
- M.A.P. is a legal-binding Agreement

x

What can we do to better encourage utilization of mass transportation?

x

How do other major airport cities compare to regards of their usage of masstransportation utilization? What percentages?

x

Advertise transportation options

x

Off-site baggage (F.A.A. – approved) check-in sites

x

North side of LAX (Westchester Parkway area) suggested to maintain a greenbelt
area i.e. golf course, park(s)

x

Relocation of Northern runway (25R) West slightly & North slightly- in regards to
A380 separation requirements

x

If North runway (25R) were moved North & to the west, perhaps a BERM could be
build to help reduce noise

x

AMES (NASA), RAND simulation studies on North Airfield plans

x

(25R) North runway 50/50 solution i.e. 50 feet to the left and 50 feet to the right

x

Green belting as a solution to noise reduction i.e. (trees as a natural noise BERM)

x

North side=No Hotels, keep it green – restaurants – okay limited office, East of golf
course and retail (on Manchester)

x

Concern of drivers using Ralph’s/Longs Drugs parking lot to wait for their clients

x

Continental City = at this time- perhaps parking.
INFORMATION WITHIN IS DRAFT - FOR DELIBERATIVE PURPOSES ONLY
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LAX Specific Plan Amendment Study
Public Outreach Meeting Comments

March 15, 2006
Group 4
x

Green vs. yellow projects difference not clear

x

Moving North runway 100 ft. North will increase noise impacts on residents

x

Concern with road noise at Lincoln/Sepulveda if roadway depressed

x

Is moving North runway 100 ft. necessary for safety?

x

How does above impact noise footprint on Inglewood?

x

Use vacant land North of airport to build sound blocking uses/ buildings with proper height
limits

x

Additional noise monitors if North runway moved

x

Introduce recreational uses as well as solid buildings North runways

x

Above: Skateboard park, soccer, baseball, path to beach

x

Put western flight museum at continental city

x

Is airport causing traffic congestion? Does it depend on time of day?

x

Plant large trees around airport

x

Will LA residents use transit to catch planes?

x

Transit service at LAX not easy to understand

x

Crosswalks at Sepulveda near terminals

x

What happened to the new international terminals?

x

Tom Bradley is a 3rd world level zoo

x

No congestion on Westchester Parkway

x

Why not a convention center/hotel on West side “blue space”?
INFORMATION WITHIN IS DRAFT - FOR DELIBERATIVE PURPOSES ONLY
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x

West terminal should be accessible directly from West via ground transport

x

What would be traffic impacts on Pershing if west blue zone developed?

x

Could some traffic be better tunneled around West side?

x

What is vacancy rate at Century Blvd. Hotels?

x

Hotel at airport with convention facilities could reduce trips between airport and off-site
hotels by out-of-tunnels

x

Will existing car rentals in area be consolidated?

x

How will you keep rental cars from being stolen?

x

Need signage to car rental center

x

Need to expedite bus service through LAX between Green Line and Santa Monica

x

Need efficient connection between Lincoln transit corridor and LAX

x

Could Sepulveda tunnel expedite traffic?

x

Real time traffic info needed for jams

x

Widen Sepulveda- Sepulveda saturated-Widening might draw in more traffic

x

Grade separate transition from NB Sepulveda to WB Lincoln

x

Playa Vista traffic impacts important

x

What kinds of “mitigations” are allowed?

x

What about doing nothing at West side of airport?

INFORMATION WITHIN IS DRAFT - FOR DELIBERATIVE PURPOSES ONLY
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LAX Specific Plan Amendment Study
Public Outreach Meeting Comments
March 18, 2006

Group 1
Traffic
x

Pershing – Fwy/Block N of West Park or improve connections to Culver (local access)

Transportation
x

cc bus service to LAX discontinue

x

Bus service needed

x

FlyAway – VA Center, So Bay

Northside AP
x

Greenery + Clean-up

x

Nursery – Comm Garden

x

Restore 18 holes golf course/ need courses, use residential water

x

Need to safe traffic

x

Roller/ Ice Skating Rinks

x

Neighborhood usage

x

24 R moving 100’ North, NO

x

24 L move to South, Reconfigure Term. 1, 2 + 3, if necessary

x

Helicopter flights

Lot C
x

Not RAC – move it to Imp/Aviation, need direct freeway access

x

Improve bus center

INFORMATION WITHIN IS DRAFT - FOR DELIBERATIVE PURPOSES ONLY
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Traffic
x

Use Century Blvd signage on freeway

x

AP Blvd signage

x

“Century”

“Aviation” or LAX

Continental City
x

OK, Intermodal

x

Move RAC

x

Freeway Access

x

No exit from Harbor onto Century

Traffic – Sep/Cent
x

Paint Tunnel

x

Look at broader area for mitigation

x

Create another corridor – Aviation/La Cienega (per Olympic)

Man
x

Cultural

x

Commercial consolidated parking

x

Shopping Area

x

More thorough traffic study

Sound Insulation
x

Expand - Inglewood

INFORMATION WITHIN IS DRAFT - FOR DELIBERATIVE PURPOSES ONLY
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LAX Specific Plan Amendment Study
Public Outreach Meeting Comments

March 18, 2006
Group 2
Pershing
x

No West Terminal (no back door)

x

No ring road

x

Protect Westchester Business District

x

Accelerate FlyAways w/ specific due dates

Traffic
x

Improved Rail and Mass Transit Access – Critical

x

Low-floor shuttle buses

x

Beautification of streets

x

APM to ITC

x

West Side – Nothing New!

North Side
x

Youth Facilities/*Green Space

x

Add 3 holes! Now!

x

Centralize LAWA office space West of Sepulveda – East of fire station? Review AC
Martin plans

x

No new access through community streets

North Runways
x

Not given “choice” of 24 L moving South vs. 24 R moving North

x

NO WAY! Vs. accommodating future European larger aircraft
INFORMATION WITHIN IS DRAFT - FOR DELIBERATIVE PURPOSES ONLY
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x

No supporting study for runway separation on North runway complex

Manchester Square Ideas
x

Conference Center

x

Restaurant/Movies

x

Open space

x

Recreation – Skating/Golf

x

RAC facility? Vs. No use that drives traffic through communities

INFORMATION WITHIN IS DRAFT - FOR DELIBERATIVE PURPOSES ONLY
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LAX Specific Plan Amendment Study
Public Outreach Meeting Comments

March 18, 2006
Group 3
x

What would happen to current RAC facilities’ properties, if they were consolidated @
a new bldg?

x

G-3-2:

x

Trans. Center – traffic on 105 + Sepulveda

x

UAL + SWA are commuters – want easy access, park nearby?

x

Convenience/ Safety for People Mover

x

New road into terminals?

x

West facilities – problem of traffic jams N & S roads along LAX what to do with
cars?

Comment: physiology (health), a/c, trucks, cars, air quality

LAX No. Side
x

Build hotels

x

Keep open – schools, habitat

x

Highway access to area

x

Natural buffer

x

Traffic is too much!

N LAX Complex
x

100’ R/W move inadequate for group 6 a/c

x

Lincoln highway changes, some agree

x

Jack wants the group 6 studies met

INFORMATION WITHIN IS DRAFT - FOR DELIBERATIVE PURPOSES ONLY
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Intermodal Center
x

Access point to freeways

x

Rental Car Facility?

x

Cargo Limits?

x

Big Loads?

x

Mass transit use Green Line?

x

Buses – Lower floor for access

INFORMATION WITHIN IS DRAFT - FOR DELIBERATIVE PURPOSES ONLY
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LAX Specific Plan Amendment Study
Public Outreach Meeting Comments

March 18, 2006
Group 4
Mass Transit Problem: Ground Access
x

Improve mass transit at Airport

x

Need to keep passengers off local roads (congestion) (Century, Sepulveda)

x

Freeways (405 (+) 105) are also overly congested

Pershing Drive
x

Pershing Drive – Please leave it alone (natural habitat passable)

North Side (North Airfield)
x

Recreational Areas – (parks, kids, soccer) (FAA has turned down)

x

Need a Buffer

x

Airport should stick to Airport Operations

x

Level all runways including South runway (reduce the noise). Eliminate the slope to East, all
aircraft must go West

x

Sell vacant parcels to City of LA

Long Term Parking, Green Areas – North-East (All rental car agencies)
x

Consolidate all rental car co. (hard to find)

x

Move rental car co. South East – closer to freeway (easier access (+) less resid. traffic to
freeway), further North away from residences

x

Use for Employee Parking

White Area – East Side, Century (+) Aviation between Manchester (+) Existing
Employee Parking
x

Intermodal Transportation, buy property from existing businesses
INFORMATION WITHIN IS DRAFT - FOR DELIBERATIVE PURPOSES ONLY
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Mass Transit, how to encourage
x

Mass Transit, how to encourage

x

Need more FlyAways (Union Station -) (+)

x

Other Airports (Union Station to Ontario)

x

Develop other lots

x

Train circulation through Airport, need to connect to Green Line station, need shuttle service
(like Dash) to the train

x

Likes, ground transportation remains in place (green light)

(Special Transportation)
x

Valet service

x

Senior Transportation

x

Handicap Transportation

x

Widen Aviation

x

Move Employee parking into Airport

Off Map
x

Remote check-in – 3-4 miles – Along Green Lines – Check-in luggage

INFORMATION WITHIN IS DRAFT - FOR DELIBERATIVE PURPOSES ONLY
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Attachment 2
LAX Specific Plan Amendment Study
Community Meeting Materials April 19 and April 22, 2006

Los Angeles World Airports

LAX Specific Plan Amendment Study
Wednesday, April 19, 2006

Welcome . . .
Los Angeles World Airports is pleased to welcome you to the community-based planning process for the
LAX Specific Plan Amendment Study. The purpose of tonight’s meeting is to solicit the public’s input on a
series of traffic, access, and transit issues developed in conjunction with the Advisory Committee.
To assist with tonight’s discussion, LAWA staff will:
x
x
x
x

Provide a brief summary of the Stipulated Settlement for new attendees
Present a project schedule update including topics for future meetings
Share an overview of the first public meetings
Provide some background, traffic data to promote an understanding of passenger travel
mode patterns

There will be a presentation followed by smaller group breakout sessions. In the smaller groups,
you will have the opportunity to ask questions and discuss specific ideas.

Tonight’s Agenda
x
x
x
x
x
x

6:00 p.m. – Sign-In/Welcome
6:15 p.m. – Presentation
6:45 p.m. – Working Group Sessions
7:45 p.m. – Working Group Summaries
8:45 p.m. – Next Steps in the Process
9:00 p.m. – Adjournment

Thank you for attending.
As a covered entity under Title II of the Americans with Disabilities Act, the City of Los Angeles does not discriminate on the basis of
disability and upon request, will provide reasonable accommodation to ensure equal access to its programs, services and activities.

Los Angeles World Airports

LAX Specific Plan Amendment Study
Saturday, April 22, 2006

Welcome . . .
Los Angeles World Airports is pleased to welcome you to the community-based planning process for the
LAX Specific Plan Amendment Study. The purpose of today’s meeting is to solicit the public’s input on a
series of traffic, access, and transit issues developed in conjunction with the Advisory Committee.
To assist with today’s discussion, LAWA staff will:
x
x
x
x

Provide a brief summary of the Stipulated Settlement for new attendees
Present a project schedule update including topics for future meetings
Share an overview of the first public meetings
Provide some background, traffic data to promote an understanding of passenger travel
mode patterns

There will be a presentation followed by smaller group breakout sessions. In the smaller groups,
you will have the opportunity to ask questions and discuss specific ideas.

Tonight’s Agenda
x
x
x
x
x
x

9:00 a.m. – Sign-In/Welcome
9:15 a.m. – Presentation
9:45 a.m. – Working Group Sessions
10:45 a.m. – Working Group Summaries
11:45 a.m. – Next Steps in the Process
12:00 p.m. – Adjournment

Thank you for attending.
As a covered entity under Title II of the Americans with Disabilities Act, the City of Los Angeles does not discriminate on the basis of
disability and upon request, will provide reasonable accommodation to ensure equal access to its programs, services and activities.

April 22, 2006
Traffic and Transportation Meeting

LAX Specific Plan
Amendment Study

•
•
•
•
•
•
•

2

Introduction
Specific Plan Amendment Study Schedule
Summarize 1st Round of Public Meetings
Traffic and Transit Issues Overview
Breakout Sessions
Community Comments
Next Steps

Agenda

• Provided Significant Soundproofing and other
mitigation measures to surrounding
communities.
• Accelerated Reduction in gates from 163 to
153.
• Ability for the airport to move forward with
modernization improvements.
• Commitment to Regional Study-Strategic
Planning Initiatives.
• Provision for Traffic Study

Settlement Agreement

3

BOAC, PLUM & City Council Approval

Response to Comments & Final

Public Review & Comment

Prepare Environmental Document

Public Review & Comment on Notice

Prepare Environmental Notice

24-Month Environmental & Approval Phase

6-Month Initial Phase

60-Day Start-up Period

4

2006
2007
2008
J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D

Project Schedule

Jan

Mar

Apr

Kickoff Luncheon

Jul

6-Month Initial Phase

Jun

Environmental Alternatives

Initial Concepts

Study Scope, Goals & Objectives

60-Day Start-up Period

Mayor Villaraigosa Signs Settlement

Feb

2006
May

8 month timeframe
Sep

5

Refined Concepts

Aug

Project Schedule - Initial Phase

• Heard from the public in small working
group sessions that were reported to the
whole group.

• Reviewed details of Stipulated Settlement
as they relate to projects.

• Set the stage for the community based
planning process.

6

March Public Meeting Summary

• For settlement information see
www.laxmasterplan.org

• Following the public feedback LAWA
reaffirmed the planned locations for the
Green Light Projects.

• Ground Transportation and Noise are
greatest long-term concerns.

cont’d

March Public Meeting Summary

7

• Midfield Satellite Concourse

• South Airfield Project

8

• Automated People Mover System (ITC-RAC-CTA)

• Intermodal Transportation Facility

• Consolidated Rental Car Facility

The following list of projects are approved under
the settlement agreement:

Settlement Approved Projects

Background Traffic
Information

10

Specific Plan Amendment Study

Private Vehicle
54%

Rental Car
17%

Taxi
8%

Transit (Public
Bus or Rail)
1%

Chartered Bus or
Van
2%

Limo/ Town Car
2%

Hotel Van
4%

Door-to-door van
FlyAway or
8%
Scheduled Bus
4%

Passenger Travel Modes

11

5-10%

5-10%

Percentage of overall Airport
Trips by Direction

Overall Percentage
of Traffic

5-10%

Source LAX Master Plan

12

25%

35%
From
Northerly
Direction

25%

Approximate Trip Origins

Traffic Issues to be
addressed

13

Specific Plan Amendment Study

14

Lack of Direct Freeway Access

Congestion On Entry Access
Roads

15

16

Few Points of Access into CTA

Lack of Direct Transit Connection

17

Security Impacts on CTA Access

18

Air quality problems caused by
traffic congestion.

19

20

Lack of Capacity on Airport Roads

Curbfront Congestion

21

Breakout Sessions

22

Specific Plan Amendment Study

Community Comments

23

Specific Plan Amendment Study

Next Steps

24

Specific Plan Amendment Study

LAX Specific Plan Amendment Study
Public Outreach Meeting
Breakout Session Questions
April 19 and 22, 2006
Issues to be resolved:

1. Lack of direct freeway access

2. Congestion on entry access roads

3. Few points of access into Central Terminal Area (CTA)

4. Lack of direct transit connection

5. Security impacts on CTA access

6. Air quality problems caused by traffic congestion

7. Lack of capacity on airport roads

8. Curb front congestion

DRAFT – FOR DELIBERATIVE PURPOSES
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LAX Specific Plan Amendment Study
Public Outreach Meeting Comments
April 19, 2006
Group 1
x
x
x
x
x
x
x
x
x
x
x

x
x
x
x
x

x
x
x
x
x
x

x
x
x
x
x
x
x
x
x
x
x
x

Direct access to Century Blvd
Direct access from 405 S to Century (improve existing access); better off and on ramps at
Manchester Square
105 tunnel to 96th St. Bridge
ITC with FWY access – current location, nice, easy to use; with passenger dropoff…business class/1st class
Create Transit Bus – business class/1st class
Use of remote lots
Hollywood Park FlyAway/Bus – give 1 lane
Create Prairie exit from 105 to Hollywood Park – remote lot
Incentives for public transportation
Improved traffic diversion within CTA (from terminal 1 – 7)
Expand and enhance FlyAways & Incentives
- Baggage check-in
- Drop off at secured check-in at Airport
- Accelerated system for check-in
Amenities – make it silly to not take Public Transit (make it attractive!)
Synchronize lights on Aviation
Make Aviation & La Cienega one-way during peak hours
Limiting traffic on Aviation and La Cienega during peak hours
FlyAways – find out where traffic is derived, then expand
- Santa Monica
- Beverly Hills
- Incentives: Baggage check-in, security, check-in
- FlyAway check-in terminal should be architecturally challenging
- Get FlyAways started 1st, amenities to come
- Closer FlyAways!
Dedicated lane for FlyAways on Century Blvd
Diversify entry to CTA – not just Century Blvd
Passenger transportation access to Westside of Airport
Separating Bus traffic from Passenger traffic
Handicapped accessible/universal access (on People Movers/porter services/FlyAways…)
Utilize congestion to encourage people to use other modes of transportation
- Charging people / non-incentives in addition to incentives
- Reliable access for high occupancy vehicles
Law Enforcement impediments need to be improved
- Make space on each side of airport for law enforcement
Move Southwest to Terminal 3. They have the most traffic at Terminal 1 – bottleneck
Businesses on Century – change labor shifts to curb rush hour traffic
Parking - cost, security, convenience concerns
Drop rates at lots
Eliminate lots close to airport
Cleaner traffic
Mass transit beyond airport
Green Line to Marina del Rey, Santa Monica, North Westside
Use Park 1 drop to improve access from century
Improved utilization of roads within CTA
Direct access to South Terminals
DRAFT – FOR DELIBERATIVE PURPOSES
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LAX Specific Plan Amendment Study
Public Outreach Meeting Comments
April 19, 2006
Group 2
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

x
x

x
x
x
x
x
x
x
x
x

Cargo traffic – coming and going in all directions
Improve North / South arterials
Keep traffic out of the communities
Mass transit to offset need for freeway access
Getting aerial access; using other airports to provide aerial access
Busway providing direct access
FlyAway from Downtown to other Airports
Green Line extension into airport and in towards Santa Monica
Combination of People Mover and remote parking lot
Free parking
Combine hotel shuttle buses
Drop-offs should be separated from terminal area
Dedicated lane from rental car facility to the freeway (405)
Drop-offs and pick-ups at People Mover central point
Get more advertising for cell phone parking lot
Dispersing traffic/redundancy
Shifting rental car facility to Intermodal Transportation Center (combining)
Consolidate offsite private parking shuttles
Make buses (line 117) more luggage-friendly
Do not open up access on Emerson Ave.
Aqualine
Dedicated lane off 105 right into Intermodal Transportation Center
Off-site check-in, so security flows faster
Hotel check-in
Security check-in at FlyAway stations
Remote check-in dissipates congestion
- Redundancy reduces treat
Direct access from I-105
Access from Century and Aviation
- Not from La Tijera
Get rid of Freeway access signs
Rapid Bus lines – limited stops
Concerned about increased congestion on Century Blvd. (Inglewood residential
neighborhoods)
- When eliminating access from Sepulveda and La Tijera
Incentive for people to use exit with direct access to ITC from 105 (like free parking)
North and South access points (2 points of access)
Move rapidly to get more FlyAway stations
More traffic directed to Palmdale
Park & Ride stations in the immediate area
Partnering with Flex Car
Separate drop-off for people without luggage
- Away from the CTA
Slow-lane access for bikes, electric carts
- Grade separated; bike path on Pershing
Ferry from South Bay to Santa Monica
DRAFT – FOR DELIBERATIVE PURPOSES
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LAX Specific Plan Amendment Study
Public Outreach Meeting Comments
April 19, 2006
Group 3
x

x
x
x
x
x
x

x

x
x
x
x
x

x

x

x

x
x
x

x
x

Off-ramp from freeway direct to Airport
- One ramp and one sign
- Double deck Century Blvd – A Traffic
- 405 Freeway N/S
- 111th Street – to end of Airport; Southbound – North of Sepulveda
- 105 Freeway
 Extreme right lane Airport only; free flow for rest
 Widen / add lane in tunnel
Construction related traffic
Green Line – employees
17% Car Rental traffic – flow to Car Rental Locations
Put RAC in different place – by employee parking lot
La Tijera – Traffic
- 74th – 78th Street – need to fix dips; whole lane needs fixing
Sepulveda streetscape
- Parking on Sepulveda – traffic flow is reduced
- 3 lanes – 24 hours a day – no parking allowed
Railroad Tracks
- Aviation / Imperial – Railroad
- Tracks – drop in grade
Improve signage
No police escorts for elected officials
If you increase more points of access – increase problems of security
Signage to parking/airlines is a problem
Employee use of Green Line
- Direct access to airport
- Go through airport to North
FlyAway – need more
- South Bay
- Santa Monica
- Baggage check-in important
LAX Transit Center – Lot C
- Horrible, no/poor amenities
- Poor signage
- Drivers need training – MTA coordination
- Maps/bathrooms/refreshments
- Make it nice – but not too nice
Don’t forget Ontario
- Need transit connection
- Quality
Good transit / rail connections to LAX
Better signage
- Silver paint – poor/difficult to read
Boston – signage in the
- Beginning – all airlines/terminal numbers
- On Century Blvd.
Service LAX cars/police cars – should park someplace
DRAFT – FOR DELIBERATIVE PURPOSES
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LAX Specific Plan Amendment Study
Public Outreach Meeting Comments
April 19, 2006
Group 3
x

x
x
x
x
x
x
x

Cargo Trucks – relief traffic
- Dedicated truck lane – aviation
- By Railroad tracks
- Cargo terminals North / South
- 104th/111th/Aviation/La Cienega
- Imperial East / West
Sepulveda Tunnel
- Improve lighting
- Clean terminal
Airlines – Electronic tickets – I.D. terminal
- No. # and access map to parking
Segregate cabs from vehicles
Publicize cell phone lot – for pick up
No signage / poor return signage
Terminal – Alaska: preserve mosaic
Reduce shuttle buses
- Hotel/motel consolidate shuttle
- Rental car consolidation bus/shuttle
- Reduce number of buses

DRAFT – FOR DELIBERATIVE PURPOSES
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LAX Specific Plan Amendment Study
Public Outreach Meeting Comments
April 19, 2006
Group 4

x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

x
x

Current data of traffic/cargo origin/destination (peak hours)
Saturation of the FWY system
Housing infill impact on – traffic
Lack of Public Transit
Direct access east of aviation off 105
Access from West
From 405 – direct, dedicated lanes to airport
Dedicated roadway using 96th St. corridor
Century as a dedicated road into airport
Synchronize signals along century and other major streets
Upgrade all signals to latest technology from as far as 10 FWY
Opening tunnel under North runways
Decentralize parking/drop-off/pick-up areas
Improve signage in and to Lot and cell phone lot
Consolidate bus and shuttles
Opening tunnel under north runways
Adding a dedicated entrance from the west
No neighborhood access
Concerns re. ring road-like access from Westchester community
More FlyAways from Orange County, Westwood, Long Beach, SF valley, SG valley, Santa
Clarita, Inglewood, Ontario
Stagger initial pick-up location
Extend the Green Line into LAX & North
Activate BNSF tracks from South Bay through Inglewood to Downtown; connect to LAX
Move rent-a-car facility near to ITC
Consolidating buses & shuttles
Move security further from the airport
Add more areas for auto security processing
Decentralize locations for drop-off/pick-up
- Limit access to passengers only
- Signage at security points directing traffic to decentralize locations
Passes for employees that take FlyAways
Giving passes to taxis for local trips?

DRAFT – FOR DELIBERATIVE PURPOSES
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LAX Specific Plan Amendment Study
Public Outreach Meeting Comments
April 22, 2006
Group 1
x
x
x
x
x
x
x
x
x

x
x
x
x
x
x

x

x
x
x
x
x
x

x

x
x
x

x

Get people out of their cars
Red line expansion
Railroad tracks Aviation
Rail from Del Amo Mall
Airport—remove parking structure and make it Central Transit Center with Automated
People Mover
La Cienega – improve north/south corridor
Green Line extension to north
Santa Fe Line should be utilized
Harbor subdivision rail line
- Problem is no luggage capacity
- Amtrak or Metro to take over line
- Connect to San Pedro
Long Beach/Union Station
Utilize Expo line
Union Pacific Rail not utilized
San Pedro sub
Wilmington /South Gate/Bell
Use existing rails that are underutilized
- Connect to airport
- Connect to communities
Luggage
- Check-in remotely
- FlyAways should have remote check-in
Cargo traffic – segregate from passenger
Manchester Square
Westchester Elementary School—closing of
New large aircraft
Utilize Palmdale for cargo
Incentives for mass transit
- Frequency
- Low cost equipment (San Diego example)
- Increase fees for parking
- Reliability (travel time)
- Connection
 Better access at stations
 Fully operational elevators/escalators
Sea Tac doesn’t allow passenger crossing through traffic
- Improves security
- Reduces congestion
Dedicated lane to Terminal 1 - bypass other terminals
Separate private vehicles from taxis & buses
- Dedicated lane/3rd level
Efficient People Mover
- Allow for enough parking
- Efficient drop off
Central transit center
- Take People Mover to your terminal
- Ease to final destination – signage/brochures, multi-lingual
DRAFT - FOR DELIBERATIVE PURPOSES
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LAX Specific Plan Amendment Study
Public Outreach Meeting Comments
April 22, 2006
Group 1
x
x
x
x
x
x
x
x
x
x
x
x

x
x
x

x
x
x
x

x
x
x

Radio info for air traffic
- Multi-lingual
Reliable/fast elevators to sky bridges
Segregate pedestrians/vehicles
Wider moving sidewalks
- Energy saving equipment
Double deck Century Blvd.
- Impacts hotel aesthetics
Use 98th /96th Street
105 Fwy – limited lanes
Improve aviation and La Cienega as a reliever
Synchronize lights
Century Blvd – dedicated lanes to airport
Toll roads – mixed feelings
Cargo only 104th street
- Continue beyond Post Office
- (Offsite) cargo satellite warehouses
Sepulveda – no airport traffic
Aviation/century – airport access
Direct Fwy access on Airport property (elevated)
- Arbor Vitae off-ramp
- Preserve Century
Fees/tolls for LAX users that have alternative Airport access
Mass transit to Ontario from El Toro
Good public transit will be used
Century Blvd
- Distinct signage, landscaping
- “gateway”
- visual landmark
More advertisements for Union Station FlyAway
“LA City Voters” influence on North vs. South Airfield improvements
Light Rail to Valley

DRAFT - FOR DELIBERATIVE PURPOSES
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LAX Specific Plan Amendment Study
Public Outreach Meeting Comments
April 22, 2006
Group 2
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

x
x
x
x
x
x
x
x
x
x

Need to reduce single-occupancy vehicles
Minimize impacts on local community
Off 405, La Tijera to Airport Blvd – remove intersections – free-flow
La Cienega – widening, more lanes, open access
105 to ITC
Double deck century to connect to ITC
Continuous flow of traffic in CTA
Secondary streets for hotels
Dedicated lanes on Century to Airport
Lennox interchange to Lot B
Separation – Airport traffic from general traffic
Decentralized access pts.
Maximize use of ITC – People Mover
Consolidate shuttles (good idea)
Baggage check-in at Shuttles/FlyAway to encourage use
Incentive use of shuttles by integrating security
Use APM to pick up at hotels on Century
Connecting APM to hotels and rental car
Make RAC user-friendly
Extend 105 or use imperial
Park on Westside with APM to CTA (not favored by El Segundo because of pollution)
Access Westside through Westchester Pkwy
Extend Green Line through airport
Alternatively support for Green Line connection to APM
Baggage check-in at green line
Improve Green Line – more user friendly; better connection to other lines
Improved frequency & luggage capability
Low floor buses/transit
New FlyAways should have better Fwy access
Cheaper parking at FlyAways
Check-in at FlyAways
More amenities at FlyAways
Add flyaway to west LA
New FlyAway locations:
- South bay
- West LA
Check-in passengers at flyaway
Rental car facilities at flyaway
- Communicate to travelers
New Lawa policy – valet service encourages single occupancy vehicles
No valet parking
Publicize cell phone lot
Add amenities
Add computers with flight info
Earlier signage with complete list of terminal locations – Century
Use tolls for looping in CTA
Remove signals in CTA – create bridges for pedestrians
DRAFT - FOR DELIBERATIVE PURPOSES
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LAX Specific Plan Amendment Study
Public Outreach Meeting Comments
April 22, 2006
Group 2
x
x
x
x
x
x
x
x
x
x
x
x
x
x

Convenience
Covered or not
Cost frequency of service to airport
Type of vehicle – low floor buses
Length of trip
Fewer connections
Add bus stop at Sepulveda and Century – rapid buses
Drop off at Park One
Transit to APM access to the North
- ITC on North and South sides
ITC with amenities in LAX Northside
- Tie in East-West / North-South bus lines
Remove stop lights within the CTA, create alternative ways for peds to cross into parking lot
Move cell phone lot to LAX Northside (Westchester prefers locating at La Tijera and Airport
Blvd)
Direct (405) Fwy access into Parking Lot B
Hotel shuttles should connect to transit (rail, Green Line)
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LAX Specific Plan Amendment Study
Public Outreach Meetings
May 17 and 20, 2006

Attention Airport Neighbors
Los Angeles World Airports (LAWA) is pleased to host a third set of public outreach meetings as part of the
LAX Specific Plan Amendment Study. LAWA received a great deal of constructive ideas from the public
meetings held in March and April. The May meetings will provide LAWA an opportunity to respond to some of
the questions raised during the previous outreach meetings and present information on:





Aircraft operations and flight patterns
Noise contour
Noise mitigation efforts
Residential Soundproofing Program

When: Wednesday, May 17, 2006 from 6:00 p.m. to 9:00 p.m.
Saturday, May 20, 2006 from 9:00 a.m. to 12:00 p.m.
For public convenience, two meetings have been scheduled. Attendance is not necessary at both
meetings as the same material will be presented.
Where: Flight Path Learning Center, Imperial Terminal, 6661 West Imperial Highway, Los Angeles, CA 90045
Free parking is available on site.
For more information on the outreach meetings and the LAX Specific Plan Amendment Study, please contact
Los Angeles World Airports at (800) 919-3766 or visit our website at www.laxmasterplan.org.
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Los Angeles World Airports

LAX Specific Plan Amendment Study
Wednesday, May 17, 2006

Welcome . . .
Los Angeles World Airports (LAWA) is pleased to welcome you to the community-based planning
process for the LAX Specific Plan Amendment Study. The purpose of today’s meeting is to provide
LAWA an opportunity to respond to some of the questions raised during the public meetings held in
March and April.
To assist with today’s discussion, LAWA staff will present information on:






Aircraft operations and flight patterns
Noise contours
Noise mitigation efforts
Part 161 Study
Residential Soundproofing Program

Following each presentation, the public will have an opportunity to ask questions and provide comments.

Agenda





6:00 p.m. – Sign-In/Welcome
6:15 p.m. – Presentations with Questions and Answer Sessions
8:45 p.m. – Next Steps in the Process
9:00 p.m. – Adjournment

Thank you for attending.
As a covered entity under Title II of the Americans with Disabilities Act, the City of Los Angeles does not discriminate on the basis of
disability and upon request, will provide reasonable accommodation to ensure equal access to its programs, services and activities.

May 2006

LAWA’s
Soundproofing Programs

289

• Noise mitigation strategies:
– Soundproofing
– Residential acquisition (City of LA)
– Land Use Mitigation Program (LUMP)

– Passenger Facility Charges (PFC)
– AIP grants

• Noise Compatibility Programs provide funding
for cities of Los Angeles, El Segundo,
Inglewood, and Los Angeles County

• Title 21 California Airport Noise Standards
established “incompatible land uses.”

Introduction

290

• There are over 30,000 eligible
dwelling units around LAX.

• Residences in City of Inglewood, El
Segundo, and the LA County that are
within the 4th quarter 1992 CNEL
contour map OR the Part 150 contour
map (FAA Funding contour)

• Residences within the noise contour
map of the 4th quarter 1992 CNEL

Who is Eligible?

291

LAX-APPROVED NOISE EXPOSURE MAP

292

293

• Soundproofing projects are currently
active in all jurisdictions

• LAWA grants supplement FAA AIP
grants

• Provides LAWA funding for noise
mitigation programs in impacted
areas within the cities of Inglewood,
and El Segundo and the
unincorporated areas of Los Angeles
County

Land Use Mitigation Program (LUMP)

294

xOther provisions

xLand Recycling in Inglewood

xSoundproofing of places of Worship

xLAWA will support jurisdictions’ request to FAA
for approval to use funds for incidental code
deficiency corrections

xEnd-of-Block Soundproofing

xExpedited funding for noise mitigation programs in
Inglewood, Los Angeles County, and El Segundo
xSuspension of Avigation Easements

Stipulated Settlement Agreement

NEW POLICIES AFFECTING LAWA’S NOISE
MITIGATION PROGRAMS

295

$ 5.60 million
$ 7.45 million
$12.25 million
$25.30 million

$ 15.00 million
$ 7.45 million
$ 12.25 million
$34.70 million

•$180 million for 2008 through 2015. Funding for specific
jurisdiction may vary depending on progress made, the
number of affected properties, etc.

•$60 million total for years 2006 and 2007.

2006
County of Los Angeles
City of El Segundo
City of Inglewood
Total
2007
County of Los Angeles
City of El Segundo
City of Inglewood
Total

LAWA’S FUNDING COMMITMENT ACCORDING TO
STIPULATED SETTLEMENT

296

300 units are scheduled for soundproofing

251 units have been soundproofed to date

$7.45 million of LAWA funds

$10 million from FAA grants for soundproofing

City of El Segundo ( 4,000 affected units)

537 units have been soundproofed to date

No property acquisition

$16 million of FAA grants for soundproofing

$25 million of LAWA funds for soundproofing

County of Los Angeles (6,200 affected units)

Construction is on-going on 500 units

2,800+ units made land use compatible to date

$40 million FAA grants for soundproofing

$32 million of LAWA funds for land acquisition/recycling

$32 million of LAWA funds for soundproofing

City of Inglewood (10,000+ affected units)
297

x The remaining units are in design or document
completion phases.

x Construction has been completed or is currently
on-going on 4,915 units or approx. 60% of
eligibles.

x 6,170 units have signed up for the program.

x 8,200 Eligible dwelling units.

• $90 million in soundproofing projects to date.

• Staffed and managed by LAWA.

LAX Residential Soundproofing Program
City of Los Angeles

298

299

300

301

302

303

304

305

• This estimate is based on an
anticipated property owner
participation rate of 80%.

• To be completed by 2008.

Duration of City of LA Program

306

• Customer satisfaction surveys

• VHS video

• Newsletters

• Brochures

• Community meetings

Community Outreach

307

Model Homes
419 Waterview St, Playa del Rey
2050 W. 84th St., Los Angeles

Community Office and Showroom
8939 S. Sepulveda Blvd., Suite 100
Hours: M – F 8:30am – 4:00pm

308
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LAX Specific Plan Amendment Study
Public Outreach Meetings
August 23 and 26, 2006

Los Angeles World Airports (LAWA) is pleased to announce a fifth set of meetings in the communitybased planning process for the modernization of LAX. The focus will be to discuss preliminary
concepts developed based upon public input received at the outreach meetings held in March, April,
May and July.
LAWA welcomes the public to attend the next set of meetings to be held as follows:
When:

Wednesday, August 23, 2006 from 6:00 p.m. to 9:00 p.m. OR
Saturday, August 26, 2006 from 9:00 a.m. to 12:00 noon

For public convenience, two meetings have been scheduled. Attendance is not necessary at both
meetings as the same material will be presented.
Where:

Flight Path Learning Center, Imperial Terminal
6661 West Imperial Highway, Los Angeles, CA 90045
Free parking is available on site.

For more information on the outreach meetings and the LAX Specific Plan Amendment Study, please
contact Los Angeles World Airports at (800) 919-3766 or visit our website at
http//www.laxmasterplan.org/publicMeetings.cfm?
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Los Angeles World Airports

LAX Specific Plan Amendment Study
August 23, 2006

Welcome . . .
Los Angeles World Airports is pleased to welcome you to the community-based planning process for the
LAX Specific Plan Amendment Study. The purpose of tonight’s meeting is to solicit feedback on
preliminary concepts developed in response to public and LAX Specific Plan Advisory Committee input
from previous outreach meetings.
To assist with tonight’s discussion, LAWA staff will:
x
x
x
x

Provide background information on the public planning process
Report on regional planning efforts
Review LAWA’s progress on Stipulated Settlement commitments
Present preliminary access concepts

Immediately following staff’s presentation, small groups will be formed to provide participants an
opportunity to ask questions and discuss the preliminary concepts. The small groups will then report
back to the general assembly.

Tonight’s Agenda
x
x
x
x
x
x

6:00 p.m. – Sign-In/Welcome
6:15 p.m. – Presentation
7:00 p.m. – Working Group Sessions
8:00 p.m. – Working Group Summaries & General Discussion
8:45 p.m. – Next Steps in the Process
9:00 p.m. – Adjournment

Thank you for attending.
As a covered entity under Title II of the Americans with Disabilities Act, the City of Los Angeles does not discriminate on the basis of
disability and upon request, will provide reasonable accommodation to ensure equal access to its programs, services and activities.
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Los Angeles World Airports

LAX Specific Plan Amendment Study
August 26, 2006

Welcome . . .
Los Angeles World Airports is pleased to welcome you to the community-based planning process for the
LAX Specific Plan Amendment Study. The purpose of this meeting is to solicit feedback on preliminary
concepts developed in response to public and LAX Specific Plan Advisory Committee input from previous
outreach meetings.
To assist with today’s discussion, LAWA staff will:
x
x
x
x

Provide background information on the public planning process
Report on regional planning efforts
Review LAWA’s progress on Stipulated Settlement commitments
Present preliminary access concepts

Immediately following staff’s presentation, small groups will be formed to provide participants an
opportunity to ask questions and discuss the preliminary concepts. The small groups will then report
back to the general assembly.

Today’s Agenda
x
x
x
x
x
x

9:00 a.m.
9:15 a.m.
10:00 a.m.
11:00 a.m.
11:45 a.m.
12:00 p.m.

– Sign-In/Welcome
– Presentation
– Working Group Sessions
– Working Group Summaries & General Discussion
– Next Steps in the Process
– Adjournment

Thank you for attending.
www.lawa.org
As a covered entity under Title II of the Americans with Disabilities Act, the City of Los Angeles does not discriminate on the basis of
disability and upon request, will provide reasonable accommodation to ensure equal access to its programs, services and activities.
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Los Angeles World Airports

LAX Specific Plan Amendment Study
August 23 & 26, 2006
Concept Development Goals - Access
1.

Create direct freeway access to the LAX
terminal curbs.

2.

Reduce congestion on airport access roads.

3.

Increase points of access to and from the
CTA.

4.

Establish a direct transit connection to the
LAX terminals.

5.

Increase security on LAX terminal access
roads.

6.

Reduce air quality impacts caused by traffic
congestion in and around LAX.

7.

Increase capacity on airport access roads.

8.

Reduce congestion on CTA curb fronts.

CONCEPT DEVELOPMENT
Public Meeting Series #5
August 23 & 26, 2006

LAX Specific Plan Amendment Study

414

2

•
•
•
•
•
•

Background on public planning process
Regional planning update
LAWA progress on settlement commitments
Review preliminary access concepts
Small group discussions
September – review airfield concepts

Agenda

415

3

BOAC, PLUM & City Council Approval

Response to Comments & Final

Public Review & Comment

Prepare Environmental Document

Public Review & Comment on Notice

Prepare Environmental Notice

24-Month Environmental & Approval Phase

6-Month Initial Phase

60-Day Start-up Period

2006
2007
2008
J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D

Project Schedule

416

Jan

Kickoff Luncheon

Apr

May 17 & 20:
Meeting Series #3

Jul

Jul 25 South Airfield
Construction Mtg.

6-Month Initial Phase

Jun

Environmental Alternatives

Initial Concepts

Study Scope, Goals & Objectives

60-Day Start-up Period

Apr 19 & 22:
Meeting Series #2

Mar 15 & 18:
Meeting Series #1

4

Mar

Mayor Villaraigosa Signs Settlement

Feb

2006
May

Project Schedule – Initial Phase
Sep

Refined Concepts

Aug

417

5

• September 27 & 30 – Public meetings: review
North Airfield concepts
• October 25 & 28 – Public meetings:
environmental alternatives
• November – Report progress back to elected
officials

Project Schedule (Fall 2006)

418

6

The LAX Specific Plan Amendment Study requires:
1. “Potential alternative designs, technologies and
configurations for the LAX Master Plan Program that
would provide solutions to the problems that the
Yellow Light Projects were designed to address
consistent with the practical capacity of LAX at 78.9
million annual passengers (the ‘Alternative
Projects’). The West Satellite Concourse and
associated Automated People Mover segments shall
not be considered Yellow Light Projects for the
purposes of this Settlement.”

Settlement Study Requirements

419

7

The LAX Specific Plan Amendment Study requires:
2. “Security, traffic and aviation activity of such
alternative designs, technologies, and
configurations for the Alternative Projects.”

Settlement Study Requirements (cont)

420

8

The LAX Specific Plan Amendment Study requires:
3. “Potential environmental impacts that could result
from replacement of the Yellow Light projects with
the Alternative Projects, and potential mitigation
measures that could provide a comparable level of
mitigation to that described for the Yellow Light
Projects in the LAX Master Plan Program EIR.”

Settlement Study Requirements (cont)

421

9

Previous public meeting topics:
• Meeting Series #1 – LAX Settlement Agreement
• Meeting Series #2 – Improving Airport Access
• Meeting Series #3 – Airport Operations & Noise
• Meeting #4 – South Airfield Construction Info
Today’s meeting topic:
• Meeting Series #5 – Preliminary Access Concepts
Upcoming topics:
• Meeting Series #6 – Airfield Concepts
• Meeting Series #7 – Environmental Alternatives

Community-Based Planning Process

422

$13.5 Million on May 10, 2006
$7.45 Million on May 10, 2006
$12.25 Million approved by Airport Board on August 21,
2006
$95 Million to date in total sound insulation

10

–
–
–
–

March 15th and 18th
April 19th and 22nd
May 17th and 20th
July 25th

• South Airfield construction underway with additional air quality
mitigation measures and noise control
• SCRAA restarted; 1st meeting in September
• Four rounds of public meetings (to date)

– City of LA:

– LA County:
– El Segundo:
– Inglewood:

• Aircraft Noise Mitigation Funding:

LAWA Progress

423

11

• Good faith effort to complete initial phase within six
months of the commencement date
• Started the Union Station FlyAway
• Studying new FlyAway locations
• Started consolidated hotel shuttle

– Access improvements
– North Airfield improvements

• Developing concepts responsive to public and
Advisory Committee input

LAWA Progress (cont.)

424

12

• Traffic study underway; extensive coordination with
all surrounding communities and agencies
• Origin and destination passenger survey underway
• Green Line Study underway
• South Airfield drainage design modified and
approved
• Gate electrification continuing
• Hangar electrification
• Air apportionment study underway
• Jobs program underway

LAWA Progress (cont.)

425

13

Define problems to be solved
Establish goals and evaluation criteria
Develop initial concepts
Review initial concepts with Advisory Committee
Revise initial concepts
Review revised concepts with Advisory
Committee
• Hold Public Workshops
• Develop environmental alternatives

•
•
•
•
•
•

Concept Development Process

426

14

1. Create direct freeway access to the LAX
terminal curbs.
2. Reduce congestion on airport access roads.
3. Increase points of access to and from the
CTA.
4. Establish a direct transit connection to the
LAX terminals.

Concept Development Goals - Access

427

15

5. Increase security on LAX terminal access
roads.
6. Reduce air quality impacts caused by traffic
congestion in and around LAX.
7. Increase capacity on airport access roads.
8. Reduce congestion on CTA curb fronts.

Concept Development Goals - Access

428

16

Century Blvd. Double Deck

Access Improvement Concepts

429

17

Century Blvd. Double Deck

Access Improvement Concepts

430

18

Century Blvd. Double Deck

Access Improvement Concepts

431

19

98th Street/Century Blvd.

Access Improvement Concepts

432

20

98th Street/Century Blvd.

Access Improvement Concepts

433

21

98th Street/Century Blvd.

Access Improvement Concepts

434

22

Arbor Vitae Access

Access Improvement Concepts

435

23

Arbor Vitae Access

Access Improvement Concepts

436

24

“Front-door” Landside Terminal

Access Improvement Concepts

N

437

25

“Front-door” Landside Terminal

Access Improvement Concepts

N

26

“Front-door” Landside Terminal

Access Improvement Concepts

439

27

“Front-door” Landside Terminal

Access Improvement Concepts

440

28

Lennox & I-105 Interchanges

Access Improvement Concepts

441

29

Lennox & I-105 Interchanges

Access Improvement Concepts

442

30

Sepulveda Tunnel Improvements

Access Improvement Concepts

443

31

Sepulveda Tunnel Improvements

Access Improvement Concepts

444

32

Midfield Satellite

Access Improvement Concepts

445

33

Midfield Satellite

Access Improvement Concepts

446

34

West Satellite

Access Improvement Concepts

447

35

West Satellite

Access Improvement Concepts

448

36

• Discuss access issues, answer questions and
receive feedback from the public

Breakout Sessions

449

37

• September 27 & 30 – Public meetings: review North
Airfield concepts
• October 25 & 28 – Public meetings: environmental
alternatives
• November – Report progress back to elected
officials

Next Steps

450
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LAX Specific Plan Amendment Study
Public Outreach Meeting
Wednesday, August 23, 2006
Access Concepts – Working Groups
Group 1
Century Blvd. Double Deck
x Looks pretty expensive to do
 How much will it cost? Maintenance?
x How long will it take?
x Concerned about terrorist attacks on bridges
x The plan is not sophisticated enough
x This has least impact (negative) to community (local)
x Environmental concerns
x Impact on low-income residents
98th Street/Century Blvd.
x Rapid transit would be less expensive
x Actively partner with SCAG
x Look at high speed rail to improve traffic
x Expand green line to reach airport
x Other bottlenecks exist
x Not viable; it expands LAX
x Light rail on Lincoln tie to LAX
x Too much residential impact
Arbor Vitae Street
x Does zero to solve 405 traffic
x Traffic will still be in residential area
x Would like to encourage more public transportation – zero buses
(Ex: rail, monorail, etc.) into LAX
“Front-door” Landside Terminal
x Sounds helpful
x Eliminates circling (traffic)
x Move busiest terminal away from entrance
x Expand other local airports
Lennox & I-105 Interchanges
x Green line expansion works
x Appears not to have negative effect on community (split)
x People mover is a good idea
x Does not address traffic from the North
x Takes out residential area
LAX SPAS Public Meeting Comments 8.23.06

Page 1 of 2
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LAX Specific Plan Amendment Study
Public Outreach Meeting
Wednesday, August 23, 2006
Access Concepts – Working Groups
x
x
x

Looks expensive
Little cost benefit
Removes physical capacity constraint

West Satellite
x It does zero to address airport traffic
x Conflicts with goals of improving airport traffic
x Increases pollution
x Conflicts with settlement agreement
x Increase Noise pollution
x Will take traffic out into other congested roads
Midfield Satellite
x Too expensive
x Concerned about noise and pedestrian traffic
Sepulveda Tunnel Improvements
x Expensive
x Exhaust
x Terrorist liability/safety concerns

LAX SPAS Public Meeting Comments 8.23.06
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460

461

462

LAX Specific Plan Amendment Study
Public Outreach Meeting
Wednesday, August 23, 2006
Access Concepts – Working Group

Group 2
West Satellite
x Runway protection zone & 105 extension
General Comment
x Regional planning to reduce capacity
West Satellite
x Likes it because it uses more of the West Side of the airport/shifts the congestion.
Use 105/Imperial Hwy for access to the West terminal.
General Comment
x Not one concept that won’t ruin Westchester & Playa Del Rey
Century Blvd. Double Deck
x Shouldn’t be dismissed because of hotel views
x Maybe 3 tunnels good idea
General Comments
x Isn’t a change from 68 million to 78.9 million an expansion?
x Green line extension – how will baggage be handled? Will part of it be underground?
Century Blvd. Double Deck
x Large number of people like it
x Concern – taking potential customers out of Inglewood – has there been a study?
x Flipside – major congestion at Imperial & Crenshaw
x Doesn’t the double decking of Century Blvd. Reduce the traffic on neighborhood
streets?
General Comment
x Earthquake safety on building a double deck & tunnels
Lennox & I-05 Interchanges
x Under 10 Lanes – no good
General Comment
x Absolute opposition to any ring road & West terminal on Pershing is just a foot in the
door for expansion
Front Door Landside Terminal
x Against because it is undefined. Who can check in? What airlines? Needs more
info.

LAX SPAS Public Meeting Comments 8.23.06

Page 1 of 2
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LAX Specific Plan Amendment Study
Public Outreach Meeting
Wednesday, August 23, 2006
Access Concepts – Working Group

General Comment
x No shift to night flights
All concepts
x Is the Sepulveda ramp eliminated off the 105? Bad area
General Comment
x Any type of central check-in facility would attract terrorists
Sepulveda Tunnel Improvements
x Combine with another concept & it will work – add Century Blvd. Double deck
General Comments
x Would like to see combinations of different concepts on the website
x Concern with all the concepts:
1. Provide new West terminal which is an expansion
2. Need for all of them
- How to get cars to central terminal
- Navigate central terminal area
3. Design for a more permanent cap on growth
x
x
x
x

Can not cap number of passengers through gates – it is nonsense
No more expansion on the South runway
No more expansion on the North runway
Leave it as it is and it will become unusable (good)

Century Blvd. Double Deck
x Takes people to the terminal – what do you do with the congestion when they get to
the central terminal?
x Most people: double deck and/or combination would work
x One gentleman: West access would work best
General Comments
x How do you improve the airport without sliding into major expansion for the airport?
x Would like to see more emphasis on FlyAways to eliminate trips
x 78 million passenger # includes internal change of planes – not just new passengers

LAX SPAS Public Meeting Comments 8.23.06
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LAX Specific Plan Amendment Study
Public Outreach Meeting
Wednesday, August 23, 2006
Access Concepts – Working Group
Group 3
x
x

x
x
x
x
x
x
x
x
x

x
x
x
x

x
x

Group dislikes re-routing Westchester Pkwy
 Will affect primary access
Concern about air quality, aesthetics:
 La Cienega on the South
 La Tijera on the North
 405 on the West
 Centinela on the East
Concern about access from Playa Del Rey and Westchester
Concern about investing in improvements in order to handle larger capacity
Don’t develop the urban airport further – use regional airports
Airport needs some improvements to increase efficiency
1 person: More access points – increase visibility to terrorism
Concern about growing Northward
Concern about airport taking residential property
Opposed to all alternatives, traffic will get worse; use of regional airports will
increase
Group dislikes West Satellite concept
 Due to closure of Westchester Pkwy for local access to Westchester &
Playa Del Rey
Group majority: Make Century Blvd. improvements to handle traffic
1 person: Businesses will suffer if traffic is constrained to Century Blvd.
West Satellite concept – will access be prevented to Westchester Pkwy?
1 person liked the following 3 concepts due to least intrusiveness to
residential & commercial properties:
 Sepulveda tunnel improvements
 Midfield
 Arbor vitae access
1 person described a new concept:
 People mover from ITC to a West satellite terminal
1 person feels that the departure times at LAX should be re-distributed
throughout the day to help alleviate congestion

LAX SPAS Public Meeting Comments 8.23.06

Page 1 of 1
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LAX Specific Plan Amendment Study
Public Outreach Meeting
Wednesday, August 23, 2006
Access Concepts – Working Group
Group 4
1.
2.
3.
4.
5.
6.
7.
8.

Century Blvd. Double Deck
98th St. Double Deck
Arbor Vitae
“Front Door” (new drop-off terminal #1)
Lennox – 105
Sepulveda Tunnel
Mid-field Satellite N. (Lincoln) – Rental Cars? Traffic?
West-field Satellite N. (West Parkway) – Rental Cars? Traffic?

x
x
x
x
x

Air quality, noise, regional airports
Local concerns over travel concerns
Green Line clarification for each option
Combined version 105 & 98 (1 person)
Air quality in domestic air travel
 #7, #8 allowing for expansion vs. desired shrink
All double decker approaches – NO (1 person; varying opinions)
Different parts of different ideas
Prefers park #1 site
Security checking (vehicles etc.)
Park One concept – with security check 96th St. bridge
Lincoln gridlock – mitigate traffic through communities (too many exits)
Playa del Rey – traffic Lincoln & Sepulveda (new development)
 Increased traffic
 Concern re: diverting traffic from one to another
Additional terminals in all concepts? (#7 & #8)
Study on 405 & 105 interchange give 105 extension
Green Line location? Elevation?
City Council vote/recommendation (1 person)
 Role of community support
Traffic movement on 405 (worthwhile?)
Palmdale development and public transport
Routes for cargo?
Parts of vision coming together
Combined freeway access with Park #1
People movers/moving sidewalks – separate cars from check-in – transport
from parking to check-in
Payment? – Airport needs = Airport funds
FAA involvement? Construction start date?

x
x
x
x
x
x
x

x
x
x
x
x
x
x
x
x
x
x
x
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LAX Specific Plan Amendment Study
Public Outreach Meeting
Wednesday, August 23, 2006
Access Concepts – Working Group
x
x

Green light project implementation – how do they fit with yellow light projects
Analyze reduction in future air travel & traffic due to fuel costs, terror attacks,
etc.
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LAX Specific Plan Amendment Study
Public Outreach Meeting
Wednesday, August 23, 2006
Access Concepts – Working Group
Group 5
General Comments
x What is the timing?
x Where is the funding coming from?
x What is the status of the Intermodal Transit Center?
x What is projected passenger traffic?
x Stipulated Settlement:
 78.9 million annual passengers (MAP)
 61 MAP – current
 gates reduce from 163 to 153
Westside Satellite
x Westchester Pkwy not connect to Pershing?
 Correct
x Playa del Rey to airport?
x Lincoln to CTA
x What is this concept?
 Need to provide access to west side to relieve congestion into CTA
x Put a floating airport like Japan
x Westchester Pkwy built as mitigation for north side development – how will
this concept affect that mitigation?
 Cancels development for North side
x Like Westchester concept green belt – buffer
x Does this allow for increased capacity?
x Will you study increased traffic on Manchester?
 Yes, LAWA’s responsibility if it creates a traffic impact
x Impact on Aviation – South of Imperial?
x Mitigate traffic but may be different than proposed to date
x Plant trees or beautify to minimize dust from additional traffic at railroad right
of way
x South 405 congestion:
 Howard Hughes to Century
 People won’t stay on 405
x Can Westchester be split as public and airport access?
x New fire station – how will trucks access airport
x 40,000 additional residents in 4 years to Playa Vista and Westchester area
x Settlement only in effect to 2020 (gate reduction) concern that capacity may
increase
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LAX Specific Plan Amendment Study
Public Outreach Meeting
Wednesday, August 23, 2006
Access Concepts – Working Group
x

Remote pads currently take troubled aircraft
 Where would they go if a West Side satellite built?

Midfield Satellite
x Concern that it becomes terrorist target
x Concern for sewer lines
x Benefit: traffic from 105/Sepulveda & divert West
x Problem that it would all have to be tunneled
x Coordination with city services?
x Traffic isn’t bad enough to warrant expense or justify project
x Percentage of traffic coming from each area?
x Coordinate with Playa Vista?
Century Blvd.
x Is Aviation access in this concept? No.
 Direct freeway access
 Access to consolidated rental car facility
 Segregate airport traffic and provide direct freeway access
x Traffic congestion on 405 from Howard Hughes
 Won’t keep cars on 405
x Hotel shuttle/train on Century
x Double deck 98th street
 seems like a more viable concept
98th Street / Century Blvd.
x Concern about Arbor Vitae
x Eliminate truck congestion?
x In on 98th
x How will you protect from a security standpoint?
x More well received than Century Blvd. double deck
Front-door Landside Terminal
x Impossible for Southwest passengers
x ADA concerns
x Security concerns
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LAX Specific Plan Amendment Study
Public Outreach Meeting
Wednesday, August 23, 2006
Access Concepts – Working Group
Group 6
Westchester Parkway / West Satellite concept
x Lack of access from beach communities potentially problematic
x Pershing to Sepulveda via Westchester Pkwy
 Needs access
 Especially for local residents
x Concerns
 New fire station/Emerson vehicles
 Confusion – where to go/which terminal
 International terminal? TBD
x Concerns from Playa resident
 Constant taxi noise since Westside built
 Air quality
x Q: Dunes impacted if moves more west? A: No.
x Ring Road?
 Please include #/location of access points in plans
 Separate airport traffic?
Arbor Vitae Concept
x Concerns:
 Working with Cal Trans to build onramp
 Oak St. Elementary School in this area
- Flight path over school
- Discussing relocating Oak St. School
- Overall – Inglewood School District & impact of concepts
x By adding freeway access ramps, will increase traffic problems on the
freeway
x Possible to modify existing ramps?
x Distance? Does this concept really make a difference since it is so close to
the airport already
x No southbound access
 Forced to use 105/Century?
x Possible to have 405 freeway routed west from 405 instead?
 Manchester Square
 La Cienega (east) to Airport Blvd. (west), Arbor Vitae (north)
 Neighborhood vacant already
Century Blvd. Double Deck
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LAX Specific Plan Amendment Study
Public Outreach Meeting
Wednesday, August 23, 2006
Access Concepts – Working Group
x

x

Concerns:
 Darkness – inside tunnels, aesthetics
 Hotel views – “look over parking lot”
 Should allow/add parking in Manchester Square
 Cal Trans assistance
- Approval, time frame
Positive:
 Could help traffic – because it splits hotel & airport
 Relieves Sepulveda & Century (but not inside airport)
 Combine concept – West satellite concept
- Divert traffic

Double Deck Century & Modified Midfield Satellite
x In Favor of combined concept
x Extend 105 into midfield area
x Relieves: 405/La Cienega north/south
x End at Central Terminal instead of up through Lincoln
x
x
x
x
x
x
x

Poor Soil/sand instability (previous experience tunneling)
“Ugly” double deck
Sewer lines?
Design concepts that increase danger of terror activities
“great” because relieves curbside traffic at T1
Alleviates bottleneck at CTA and throughout airport area
Group consensus that this plan has potential to relieve access issues

Questions
x When were traffic statistics compiled?
x Green Line – how many people can use
x Changes in runway position, length
 Request no changes
x Is 1 “huge” airport for people, freight, cargo, etc. x # in region
x Why not spread it out – use other airports
x Instead of making it easier to get to LAX, why not increase access/ease into
other airports
x Mass transit – why not work with Green Line in developing these concepts
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LAX Specific Plan Amendment Study
Public Outreach Meeting
Saturday, August 26, 2006
Access Concepts – Working Group
Group 1
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

What are the problems?
Sepulveda – Address traffic on Sepulveda Blvd
Support access to 405 – Direct access
Concerned about adding traffic to Sepulveda and Lincoln
Midfield Satellite Concept brings too much traffic to Lincoln/Manchester area
West Satellite looks like expansion of capacity to airport and possible future
gate expansion
Concern about future expansion of airport – Expiration in 2020 of gate
limitation
Issue is air traffic not ground traffic
Midfield Satellite – likes idea of I-105 access and direct traffic flow to airport
Invest in other LAWA airports
Address north – south traffic expand tunnel
Priority of Green Line – Potential to relieve north – south traffic
Access to Century from the 105
Time frame for decision and implementation
Do not add traffic to Lincoln
Direct access to freeway preferred – what is impact on freeways?
Where does money for projects come from?
Congestion is problem throughout the city. No concepts solve problem
How do we get people out of cars? – Need to develop incentives to use
transit flyaway
Financial penalty for using private vehicles
Use money to develop Palmdale Airport
Fee at LAX to go to other airport development
Reduce LAX traffic – Expand use of other airports
Direct access from 405 will relieve Sepulveda
Off site check in
FlyAway system for check in
Lower fares at other airports
Minimize displacement of existing uses
21st century transit system – User friendly, parking center, local access
(Marina, Venice, Transit stop)
Mass transit connection to regional airports
Preserve local community on a quality of life, expand 105, keep traffic on
freeways
Direct Access to Tom Bradley Terminal without building new terminal
Adequate lighting in terminal
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LAX Specific Plan Amendment Study
Public Outreach Meeting
Saturday, August 26, 2006
Access Concepts – Working Group
Group 2
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

Stats re: private vs. public transit and origin (brand new information coming
soon)
What does “Green Line” mean? How will it work on Lincoln? Combo of
above and below ground
Encourage driving to the airport – drop off = 2 ways (in and out)
Will Green Line be paid for airport? The Green Line should be extended to
airport – Auto People mover to airport from Green Line paid for by airport
People want something fast and easy – have Green Line come in to airport to
simplify - convenience
Direct access from freeway, decrease traffic
Like new concept – double decking, mid-field and west satellite impact Playa
and Westchester
Using Century, 98th, Arbor Vitae helpful for traffic
These concepts have been improved! – Generally
Concerns about impact and communities and overall good for public
(neighborhoods and businesses)
Noise pollution impacts (jets and cars)
Difficult to look at all the options w/o more review
Correlation between people mover and Green Line
Instead of extra people mover can more options show Green Line routes –
possibly without the people mover
Make parking and getting on the Green Line easy so traffic can be reduced
Front door details – mixed opinions on how much traffic this reduces
Origins of concepts?
Definition of people mover
Consensus on people mover so long as it is easy to use, with Green Line or
direct access
Concern about traffic in CTA
Concerns about Westchester Parkway being cut off by West Satellite concept
Many opposed strongly to West Satellite
All disliked the concept
Increased traffic to Westchester
Shuttles and airport/airline employees would have to find a new route
Concern over losing open space
This will make it more difficult to get to airport
Strongly opposed to W. Satellite because of increased congestion, traffic on
Sepulveda and Lincoln/jet noise, pollution, decreased open space
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LAX Specific Plan Amendment Study
Public Outreach Meeting
Saturday, August 26, 2006
Access Concepts – Working Group
x
x
x
x
x
x
x
x
x
x
x
x

Liked Cent. Double decking and 98th street - Some people. Some opposed
double decking b/c cost and environmental impact
Concerned about impact of Lennox and 105 plan on homes in Lennox
Concerned about hotel and business input on ideas
Double decking helpful for access but disliked by some for environmental
issues and cost.
How will plans impact air travel? Community concern – Central and West
terminal seem to allow more planes
Use of Green Line needs to be increase to be impactful – traffic needs to still
be addressed
Dislike of Mid-field Satellite because of traffic on Lincoln (already overcrowded) and security. Assume – not a community plan
Desire for a FlyAway to Ontario
Can high-speed rail investments decrease air travel? Want to
eliminate/reduce short – trip flights
Want LAX to drive more planes to Ontario and Palmdale
People would have liked access to the concepts prior to meeting
One person suggested assigning cars going to certain terminals specific
lanes
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LAX Specific Plan Amendment Study
Public Outreach Meeting
Saturday, August 26, 2006
Access Concepts – Working Group
Group 3
General Comments
x Hi-speed traffic on Pershing with no traffic lights
x Public relations concern: projects not completed by LAWA
x Sound mitigation
West Satellite
x How will traffic be directed to high schools if Westchester Pkwy only direct
access to west satellite?
x Ring road appears to limit access to 105 & local streets
x Arrival level more dense than departure
 Limited pedestrian access from lower to upper level
x Ring road doesn’t appear to mitigate traffic
 More emphasis should be placed on HOV options
x Moving traffic to west, how does this impact health risks?
x Need to evaluate all health risks with each concept
Midfield Satellite
x Traffic congestion will increase on Lincoln
x Green line may reduce number of motor vehicles
x Expensive concept
x Primarily addresses traffic from south and east
x Doesn’t address traffic southbound from 405 using short cut from Howard
Hughes
West Satellite
x Not addressing bottleneck into the Central Terminal Area
x West satellite may be a good idea (or another) but need adequate access
points
x Association with Hawthorne airport
 Could it be used as a mitigation?
General Comments
x Most successful airports utilize light rail, mass transit not private vehicles
x Can’t handle traffic we have now
x Light rail is cheaper
x Community will not support LAX modernization without rail/mass transit
connections
x LAWA regulated by federal government on use of funds
LAX SPAS Public Meeting Comments 8.26.06
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LAX Specific Plan Amendment Study
Public Outreach Meeting
Saturday, August 26, 2006
Access Concepts – Working Group
x
x
x
x

Need to integrate all concepts – need overall, comprehensive plan
Can’t isolate traffic solutions without mass transit connections
Light rail is great concept in centralized cities
 LA is too spread out
Cheaper to buy out residences in Westchester
 “Acquisition” may solve the problems (not opinion of all)

Double Deck Century
x Misses the traffic mitigation proposed with the Ground Transportation Center
(GTC)
 Move function of the GTC into footprint of LAX
General Comments
x What is happening with Manchester Square if no Ground Transportation
Center?
x Updated information is not readily available to the communities
 Lack of information results in lack of support/trust
x What factors will impact airport’s decision
 Cost?
 Environmental impacts
 Political process
Closing Comments
x All positively received:
 Double Deck Century
 Arbor Vitae
 98th Street
 Lennox
x Arbor Vitae may be best due to land acquisition already complete and
construction impacts
 Addresses 405 Southbound
x Next steps (by end of October) for these concepts?
x What is budget for this process?
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LAX Specific Plan Amendment Study
Public Outreach Meeting
Saturday, August 26, 2006
Access Concepts – Working Group
Group 4
General Comments
x Bigger issue – how many people are flying in and out of LAX?
 78 million
x What specific issues are we trying to address?
 Traffic
x Who is making the decision for the concept development goals?
x Number 3 and number 7 specifically is not what the community wants
x Not all comments are being recorded. Resents the fact that comments are
filtered.
x With respect to the entire process, the consensus plan under which the
specific plan was/or which will be developed, was not intended to be used as
a means of considering all possible options, including those previously
rejected or any other variation which will drive traffic through our communities
x Liked the idea of collection sites outside the airport in industrial or commercial
areas to eliminate the number of passengers travelling around the airport.
Need an incentive to use collection sites. Last thing that everyone wants is
more traffic in their neighborhoods, but agrees we need to find a solution.
x FlyAways need to be closer to the origin of the traffic
Arbor Vitae
x Is it both a north and south access?
x Are you working with FHWA?
General comments
x One of the legitimate ways to manage traffic is to “leave it and it will work
itself out?”
x Book: “Still Stuck in Traffic”
x Zero option should be considered
x Passenger convenience of moving around within the airport is a factor for
consideration if anything is going to be done
x Orange County has taken zero action and 10’s of millions of passengers are
coming to LAX. OC tax?
x By dispersing the traffic we are doing more environmental damage
x Keep the traffic focused
x Would like to see truck traffic separate and no changes on Imperial Hwy
Century Blvd. – Double Decking
x Like it – its focused, takes the traffic off the 405, not dispersing through
neighborhoods
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LAX Specific Plan Amendment Study
Public Outreach Meeting
Saturday, August 26, 2006
Access Concepts – Working Group
x
x
x
x
x

Limits to the amount of money to be spent
Dedicated lanes into the airport is positive
Opposed – cost to taxpayer and inconvenience, noise, construction, won’t
work – it will back up – 70 – 0 and it will be ineffective
People will loose their homes
2 support, 7 oppose, 4 undecided

General Comments
x People who live near the airport oppose all concepts that increase traffic
x No 2nd western access to LAX
x No Ring Road or traffic access thru Westchester, Playa del Rey
x Not moving noise footprint of LAX even one foot further north towards the City
of LA’s communities
x Oppose people mover; people will not use public transportation if it is
inconvenient. Green line should go directly into and around the CTA, as well
as continue on northward to Santa Monica and beyond
x Express lines and dedicated lines which don’t have to stop at each terminal
x Everyone who spoke evidents a general sense that this is being shoved down
their throats, and we were making peripheral comments/changes.
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Attachment 5
LAX Specific Plan Amendment Study
Community Meeting Materials October 25 and October 28, 2006

555

LAX Specific Plan Amendment Study
Public Outreach Meetings
October 25 and 28, 2006

Los Angeles World Airport (LAWA) welcomes the public to attend the next meetings in the community-based
planning process for the modernization of LAX. The focus of these meetings will be to discuss the North
Airfield Preliminary Concepts. The concepts will be accessible on the LAX Master Plan website on October 17,
2006.
The next set of meetings to be held as follows:

When:

Wednesday, October 25, 2006 from 6:00 p.m. to 9:00 p.m. OR
Saturday, October 28, 2006 from 9:00 a.m. to 12:00 noon

For public convenience, two meetings have been scheduled. Attendance is not necessary at both meetings as the same
material will be presented.

Where:

Proud Bird Restaurant
11022 Aviation Boulevard
Los Angeles, CA 90045
Free parking is available on site.

To view the North Airfield Preliminary Concepts, please visit our website at
http://www.laxmasterplan.org/publicMeetings.cfm?
For more information on the outreach meetings, please contact Los Angeles World Airports at (800) 919-3766.
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Los Angeles World Airports

LAX Specific Plan Amendment Study
October 25, 2006

Welcome . . .
Los Angeles World Airports (LAWA) is pleased to welcome you to the sixth series of
meetings in the community-based planning process for the LAX Specific Plan Amendment
Study.
At the request of the office of Los Angeles Mayor Antonio Villaraigosa, Los Angeles
Councilmember Bill Rosendahl, City of Inglewood Mayor Roosevelt Dorn, and City of El
Segundo Mayor Kelly McDowell, the focus of the meeting will be airfield safety, an
important and complicated issue. No planning concepts will be discussed.
Representatives from the Federal Aviation Administration will be available to provide
information on runway incursions, tower operations, and airport safety concerns.

Agenda
x
x
x
x
x

6:00 p.m. – Sign-In/Welcome
6:15 p.m. – Presentation
7:15 p.m. – Public Questions
8:45 p.m. – Next Steps
9:00 p.m. – Adjournment

Thank you for attending.
www.laxmasterplan.org

As a covered entity under Title II of the Americans with Disabilities Act, the City of Los Angeles does not discriminate on the basis of
disability and upon request, will provide reasonable accommodation to ensure equal access to its programs, services and activities.
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AIRFIELD SAFETY
Public Meeting Series #6
October 25 & 28, 2006

LAX Specific Plan Amendment Study

581

2

•
•
•
•
•
•

Background on public planning process
Regional planning update
LAWA progress on settlement commitments
LAX Airfield Safety
Questions and Answers
Next Steps

Agenda

582

3

BOAC, PLUM & City Council Approval

Response to Comments & Final

Public Review & Comment

Prepare Environmental Document

Public Review & Comment on Notice

Prepare Environmental Notice

24-Month Environmental & Approval Phase

6-Month Initial Phase

60-Day Start-up Period

2006
2007
2008
J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D

Project Schedule

583

4

The LAX Specific Plan Amendment Study requires:
1. “Potential alternative designs, technologies and
configurations for the LAX Master Plan Program
that would provide solutions to the problems that the
Yellow Light Projects were designed to address
consistent with the practical capacity of LAX at 78.9
million annual passengers (the ‘Alternative
Projects’). The West Satellite Concourse and
associated Automated People Mover segments shall
not be considered Yellow Light Projects for the
purposes of this Settlement.”

Settlement Study Requirements

584

5

The LAX Specific Plan Amendment Study requires:
2. “Security, traffic and aviation activity of such
alternative designs, technologies, and
configurations for the Alternative Projects.”

Settlement Study Requirements (cont)

585

6

The LAX Specific Plan Amendment Study requires:
3. “Potential environmental impacts that could result
from replacement of the Yellow Light projects with
the Alternative Projects, and potential mitigation
measures that could provide a comparable level of
mitigation to that described for the Yellow Light
Projects in the LAX Master Plan Program EIR.”

Settlement Study Requirements (cont)

586

Previous public meeting topics:
• Meeting Series #1 – LAX Settlement Agreement
• Meeting Series #2 – Improving Airport Access
• Meeting Series #3 – Airport Operations & Noise
• Meeting #4 – South Airfield Construction Info
• Meeting Series #5 – Access Concepts
Today’s meeting topic:
• Meeting Series #6 – LAX Airfield Safety
Upcoming topics:
• Meeting Series #7 – North Airfield Concepts, Land Use Options
• Meeting Series #8 – Environmental Alternatives

Community-Based Planning Process

587

8

• South Airfield construction underway with additional
air quality mitigation measures and noise control
• SCRAA restarted; 1st Meeting held October 12, 2006

– LA County:
• $15.0 Million on May 10, 2006
• Funding for easement acquisition approved at
October 23, 2006 Board of Airport Commissioners meeting
– El Segundo:
• $7.45 Million on May 10, 2006
• Funding for easement acquisition approved at
October 23, 2006 Board of Airport Commissioners meeting
– Inglewood: $12.25 Million on August 21, 2006
– City of LA:
$95 Million to date ($12 Million annual average)

• 2006 Aircraft Noise Mitigation Funding:

LAWA Progress

588

9

–
–
–
–

Van Nuys FlyAway
Union Station FlyAway
Los Angeles Convention Center
Port of Los Angeles World Cruise Center

• Developing concepts responsive to public and
Advisory Committee input
• Started the Union Station FlyAway
• Negotiating new FlyAway locations
• Started consolidated hotel shuttle
• Started remote baggage check-in:

LAWA Progress (cont.)
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10

• Traffic study underway; extensive coordination with
all surrounding communities and agencies
• Origin and Destination Passenger Survey underway
• Green Line Study underway
• South Airfield drainage design modified and
approved
• Air Apportionment Study underway
• Job Training Program – consultation with FAA
underway
• First Source Hiring Program approved by FAA
• Funding of Noise Easement Acquisition underway

LAWA Progress (cont.)
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11

• Strategic Planning Initiative – Palmdale air service
grant approved for $900,000 and equal LAWA
matching
• Ontario new replacement 2nd runway opened for
service
• Cargo electrification – draft study completed
• Ground Service Equipment Survey in progress
• Gate electrification continuing
• Hangar electrification – draft study completed
• Airport Regional Strategic Plan

LAWA Progress (cont.)
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Definitions

Existing Airport Layout
592

13
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Definitions

Existing Airport Layout
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Raymond A. Jack
Airport Manager II

Los Angeles World Airports
LAX Airfield Operations Division

Airfield Safety Presentation - LAWA

594

15

RUNWAY SAFETY ACTION TEAM

Col. Dave Kurner (Ret.)

FAA-ATO-Office of Safety Services:
Runway Safety and Operational Services;
Field Operations Group

Airfield Safety Presentation - FAA

595

16

• November – Public meetings: North Airfield
Concepts and Land Use Options
• December – Public meetings: Environmental
Alternatives

Next Steps

596

Date: October 25, 2006

By: Dave Kurner

Presented to: LAX Runway Safety Action Team

ATO-Office of Safety
Services:
Runway Safety and
Operational Services;
Field Operations Group

Federal Aviation
Administration

597

October 25, 2006

ATO-Office of Safety Services: Runway Safety and Operational
Services; Field Operation Group

• Surface Safety System Dynamics

– How to make it work for you
– Runway Safety Action Items

• Runway Safety Action Plan (RSAP)

Federal Aviation
Administration

– WHAT is it? WHO is it? WHAT can it do Reduce the Risk
of Runway Incursions

• Runway Safety Trends
• Runway Safety Action Team (RSAT)

– Surface Incident - Classification by Cause
– RI / Non-RI
– Collision Risk Category

• Definition Review

OVERVIEW

2
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October 25, 2006

ATO-Office of Safety Services: Runway Safety and Operational
Services; Field Operation Group

Federal Aviation
Administration

COLLISION RISK CATEGORIES
A B C D

failure of an Air Traffic Controller to follow procedures
resulting in a loss of separation or instructing an aircraft
to take off or land on a closed runway
VEHICLE/PEDESTRIAN DEVIATIONS – Any
unauthorized entry to an Airport Movement Area by a
Vehicle, Pedestrian, or Object or failure to follow
procedures and/or Air Traffic instruction
************************************************************

OPERATIONAL ERRORS/DEVIATIONS – The

Regulations by a Pilot

PILOT DEVIATIONS – A Violation of Federal Air

SURFACE INCIDENT CATEGORIES

3
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October 25, 2006

ATO-Office of Safety Services: Runway Safety and Operational
Services; Field Operation Group

Federal Aviation
Administration

4
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October 25, 2006

ATO-Office of Safety Services: Runway Safety and Operational
Services; Field Operation Group

Federal Aviation
Administration

– Vehicle or pedestrian entered runway without instruction.
– Violator was NOT AUTHORIZED access to the airfield.
35.3% of all V/PDs
50.0% of A & B V/PDs

– Vehicle/Pedestrian Deviations

• Pilot entered the runway after correct readback of a Hold Short
instruction
24.7% of all PDs
23.1% of A & B PDs

– Pilot Deviations

– Authorized aircraft to enter, cross, or hold on the runway then
cleared an arrival or departure on the same runway
32.7% of all OEs
40.0% of all A & B OEs

• Operational Errors

Most Frequent Runway Incursion Errors

5
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October 25, 2006

ATO-Office of Safety Services: Runway Safety and Operational
Services; Field Operation Group

• Frequency of Meetings
(LRSAT)

• Structure

• Purpose

Federal Aviation
Administration

Runway Safety Action Team &
(Local - RSAT)

6
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October 25, 2006

ATO-Office of Safety Services: Runway Safety and Operational
Services; Field Operation Group

Federal Aviation
Administration

• Assemble and coordinate a team of skilled
aviation professionals with demonstrated
expertise– Pilots, Air Traffic Controllers and
Specialists, Flight Standards Inspectors, Airport
Certification and Safety Inspectors, Airport
Engineers, Funding and Compliance Specialists,
Air Traffic Technical Services personnel and
others as necessary to combine their skills and
experience to consolidate recommendations that
improve surface safety and reduce the risk of
runway incursions into Action Items forming a
Runway Safety Action Plan (RSAP).

RSAT – Purpose/Structure

7

603

October 25, 2006

ATO-Office of Safety Services: Runway Safety and Operational
Services; Field Operation Group

Federal Aviation
Administration

• Prior to In-Brief walk-around landside of Airport observing
access-control; talk with Flight School and FBO Chief Pilots,
FBO Managers, Maintenance Operations, observe flight and
surface operations, and talk with Pilots and other users. If
flying in commercial – talk with crew about airport and air
traffic operations and/or difficulties. Invite all to User Group
Meeting.
• Conduct In-Brief (1-2 hours) explaining the RSAT process,
RSAP development, advantages of RSAP to Airport, Air
Traffic, Users, etc.
• Conduct Airport ride around (movement area) and ATCT
observation/information gathering – Day and Night.
• Conduct User Group meeting in conjunction with Airport and
Air Traffic.

– Day one: In-Briefing with Airport and Air Traffic

– Usually two days (adaptable to circumstance)

• Standard RSAT

RSAT – Safety Visits

8
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October 25, 2006

ATO-Office of Safety Services: Runway Safety and Operational
Services; Field Operation Group

Federal Aviation
Administration

– Conduct Team meeting – outline proposed action items
for RSAP development. (FAA only – to resolve individual
differences/observances)
– Conduct Runway Safety Action Plan meeting. Action
Items, ECDs, and Responsible Party will be discussed
with full RSAT Team (including airport authority,
operations, ATCT, State Aviation Authority, Consultants,
etc.) - All Action Items will be specifically oriented to
improving the Surface Safety of the airport, operation,
facility.
– CONCURRENCE of group is ESSENTIAL !!
– Discuss the draft plan with the users that attend the
second (public) portion of the meeting and solicit their
input – make sure they understand the part they play in
success.

• Day Two:
Two

RSAT – Safety Visits

9
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October 25, 2006

ATO-Office of Safety Services: Runway Safety and Operational
Services; Field Operation Group

Federal Aviation
Administration

• The RSAP is the FOCUS and OBJECTIVE of the
RSAT and LRSAT, and must be reviewed, revised,
and evaluated for effectiveness on a regular basis
to continuously recognize and correct surface
safety issues BEFORE they become Surface
Incidents – THUS “REDUCING THE RISK OF
RUNWAY INCURSIONS”

• A Surface Safety Plan developed by the FAA, the
State, Airport Authority, Airport Operations, and
the Tenants, Users and Pilots. CONSENSUS

Runway Safety Action Plan

RSAP

10
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October 25, 2006

ATO-Office of Safety Services: Runway Safety and Operational
Services; Field Operation Group

Federal Aviation
Administration

• The RSAT will result in the Draft RSAP. The Draft
RSAP will be circulated among all LOBs in the Region
for review and input regarding Regulatory
Compliance, Funding Availability, Policy and other
concerns
• The Draft RSAT is in the Region for 30-45 days and
then is distributed to the Local RSAT members for
review and comment. After 60 days the RSAP
becomes Final, and is entered into the DMRS Data
Base. Throughout the process “silence is considered
consent”.
• The RSAP is tracked and ECDs are monitored for
completion or closure.

RSAP Draft

11

607

October 25, 2006

ATO-Office of Safety Services: Runway Safety and Operational
Services; Field Operation Group

Federal Aviation
Administration

• ATO Safety and AWP-1R track the item

• Upon completion of the draft process the
RSAP is entered into the national RSAP
database

• Recommended revisions of the original or
modified action item is redistributed to
originator(s) for concurrence

Runway Safety Action Plan
(RSAP)

12
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October 25, 2006

ATO-Office of Safety Services: Runway Safety and Operational
Services; Field Operation Group

Federal Aviation
Administration

• Runway Status Lights – ADS-B – ASDE-X –
Honeywell Ground Movement System
• FAROS – Final Approach Runway Occupancy
Signal – Flashing PAPIs
• ERGLs - Elevated Runway Guard Lights and
Sequenced In-Pavement Runway Guard Lights Surface Painted Signs
• Enhanced Runway Holding Position Markings –
Enhanced Taxiway Centerlines
• Improvements/changes in Airport Geometry
• USE of Aircraft Landing Light to indicate
movement on Runway

Direct Pilot Notification

13
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October 25, 2006

ATO-Office of Safety Services: Runway Safety and Operational
Services; Field Operation Group

Federal Aviation
Administration

Airport Traffic Control Tower
Pilots
Airport Operations – Airport Design and Layout
Vehicle Drivers and Pedestrians who use or have access to
the Airport Movement Area
– Emergency Responders
• Error in any one of these groups must be recognized
and mitigated either by the person committing the error
or someone in one or more of the other groups

–
–
–
–

• Continuous Emphasis of Responsibility to recognize
errors and correct those errors before they progress to
Incidents or Accidents (Reduce the Risk of Runway
Incursions – FAA Flight Plan Goal) by:

Aviation Safety System
Interdependence

14

610

October 25, 2006

Federal Aviation
Administration

15

Failing to hold short
Disoriented – using wrong runway or taxiway
Frequency Awareness
Read backs
Surveillance – Mk 1 Mod 0 EYEBALLS – outside vs.
checklists/flight director setup/radios/transponders

ATO-Office of Safety Services: Runway Safety and Operational
Services; Field Operation Group

•
•
•
•
•

readback of a Hold Short instruction:
• 24.7% of ALL Pilot Deviation Runway Incursions
• 40.0% of A & B PD RIs

Pilots – Pilot entered Runway AFTER making a correct

Lack of Situational Awareness

611

October 25, 2006

Federal Aviation
Administration

Note: The SOP of turning on landing lights when
takeoff clearance is received is a signal to other
pilots, ATC, and ground personnel that the aircraft is
moving down the runway for takeoff.

Use of Exterior Aircraft Lights to make aircraft more
conspicuous:)Takeoff: Turn on Landing Lights when
takeoff clearance is received , or when commencing
takeoff roll at an airport without an operating tower.

ATO-Office of Safety Services: Runway Safety and Operational
Services; Field Operation Group

•

Direct Pilot Notification

16
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October 25, 2006

ATO-Office of Safety Services: Runway Safety and Operational
Services; Field Operation Group

Federal Aviation
Administration

• B737 -1 landed R/W 24R and was instructed to “exit at
the forward, cross R/W 24L, traffic (B737-2) in position.
Contact Ground point 65”. AMASS alerted, controller
sent an air carrier aircraft making S-Turns on final
around. B737-1 heard go-around, and observed
Landing Lights at approach end of R/W 24L, and
stopped. B737-1 questioned crossing instructions and
was told to “stand-by” on second attempt. Tower had
cleared TIPH (B737-2) traffic for takeoff R/W 24L.
B737-1 holding short R/W 24L had crossed hold line
via T/W Z, but did not enter R/W 24L. B737-2 rotated
1,000 feet prior to T/W Z and passed T/W Z at 200 feet
vertical.
Operational Error Runway Incursion Risk Cat. D

Surface Incident Mitigated by Landing
Light Usage

17
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October 25, 2006

ATO-Office of Safety Services: Runway Safety and Operational
Services; Field Operation Group

Federal Aviation
Administration

There must be commensurate growth and
development of airport infrastructures

As Air Traffic grows, the risk of runway
accidents will grow

Complex and varying Airport Geometry

EuroControl Runway Safety Workshop –
AIRPORT DESIGN was First Focal Area

Airport Design/Layout

CONSIDERATIONS

SURFACE SAFETY

18

614

October 25, 2006

ATO-Office of Safety Services: Runway Safety and Operational
Services; Field Operation Group

Federal Aviation
Administration

• Older airport designs vs. Larger, Faster,
Heavier Aircraft
• Effects of higher Operations Tempos
• Center Taxiways between parallel runways
• Greater centerline to centerline distance
between parallel runways
• Greater situational awareness for pilots
provided by better layout
• 75% of LAX Runway Incursions are Pilot
Dev

AIRPORT DESIGN

19
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ATO-Office of Safety Services: Runway Safety and Operational
Services; Field Operation Group

Federal Aviation
Administration

20

616

October 25, 2006

ATO-Office of Safety Services: Runway Safety and Operational
Services; Field Operation Group

Federal Aviation
Administration
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October 25, 2006

ATO-Office of Safety Services: Runway Safety and Operational
Services; Field Operation Group

Federal Aviation
Administration
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October 25, 2006

ATO-Office of Safety Services: Runway Safety and Operational
Services; Field Operation Group

Dr. James Reason, Manchester University, UK
Federal Aviation
Administration

…are the LEAST manageable parts of the error
sequence.
Managing ERROR PRODUCING SITUATIONS is
better”

INATTENTION,
FORGETFULNESS,
PREOCCUPATION,

• “The best people can make the worst mistakes:

RESPONSIBILITIES

23

619

October 25, 2006

ATO-Office of Safety Services: Runway Safety and Operational
Services; Field Operation Group

»OBSERVE
»DECIDE
»ACT
»ORIENT

OODA LOOP

• BOYD’S and DITTO’S
METHOD:

Federal Aviation
Administration

RESPONSIBILITIES

24
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October 25, 2006

ATO-Office of Safety Services: Runway Safety and Operational
Services; Field Operation Group

Federal Aviation
Administration

Capt. Dan Maurino, ICAO Flight Safety

“THE PILOT IS THE
WHOLE AVIATION
SAFETY’S GOALKEEPER”

RESPONSIBILITIES

25
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October 25, 2006

ATO-Office of Safety Services: Runway Safety and Operational
Services; Field Operation Group

Federal Aviation
Administration

www.ato.faa.gov
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1928- Looking at Hangar 1
from the South. Note most
of the vacant land of the
Rancho Bennett Property

623

1948- Looking at
Hangar 1 to the
Northeast with cities
growing around the
airport.
624

October 2006

Master Plan Outreach Meetings

Presented to the Public as part of the

to Enhance Runway Safety

Los Angeles International Airport (LAX)

Measures taken at

625

In an ongoing effort to reduce runway
incursions at LAX, Los Angeles World
Airports has implemented a number of
safety enhancements to airfield
infrastructure, marking, lighting,
procedures, and more. These efforts
are designed to assist pilots in keeping
the runway a secure environment.

Airfield Operations Division

626

location of several runway incursions.

MD-11 Holding Short at Taxiway M -

Heavy B747 Landing Runway 25R with

627

CHANGES

INFRASTRUCTURE

AIRFIELD

628

WG

Reverse hi-speed taxiways

(looking west)

New Taxiways at LAX

Hi-speed taxiway T

WF

629

Changing the configuration of Taxilane C-10

630

westbound

eastbound

C-10 traffic redirected to east and west

631

* Direct route to runway from terminal area realigned
* Safety area expanded to the east including lights.

West safety area of
Taxilane C-10 offset

632

CHANGES

LIGHTING

AND

MARKING

633

Enhanced Marking and Lighting System
Overview

634

 Located at all runway/taxiway intersections.

 White on red paint scheme similar to mandatory
signs.

Painted Surface Holding Position Signs

635

 Enhanced hold bars currently located at all
runway/taxiway intersections.

 Meets the standard as outlined in United States
Federal Aviation Administration Advisory Circular
150/5340-1H (12” width).

Runway Hold Bar Markings

636

 High contrast white on black markings for
easier visibility.

Outlined Runway Edge Stripes

637

Now installed at all runway-taxiway
intersections.
120 watt lamps to enhance conspicuity.





Elevated Runway Guard Lights (ERGL)
638

* Project completed in January 2001
* Lights span full width of taxiway
* Meets new 1999 FAA lighting standard

New In-pavement Hold Bar Lights
at All Runway-Taxiway Intersections

639

 Located at the intersection of taxiway “M” and
runway 7L/25R

Taxiway Stopbar Lights

640

CHANGES

PROCEDURAL

641

Currently,
Airfield Operations Personnel will provide
escort of all non-pilot repositioning of
aircraft crossing runways

642

Airfield Operations Personnel provide escort
to transient pilots and aircraft operations

643

CHANGES

ADVISORY

644

Runway Information Posted on Webpage

645

646

Hot
Spot
Incursion
Map
Placed
In
Pilot
Charts

647

Advisory Advising Pilots of the Construction of
Runway 25L

648

CHANGES

TRAINING

649

given to ramp personnel in familiarization class

LAX Movement Area Map650

LAX Movement Area Map

Additional Information provided on
651

Areas

Airport Movement

who operate on

all personnel

given to

Program

Familiarization

Tug and Tow Driver
652

MOVEMENT CLASS

AIRCRAFT SURFACE

presented in the

depicts part of the material

The Following slides

653

Runway 25R/7L
Runway 25L/7R

South Complex

Parallel Runway Configuration

LAX Runway Layout

654

CHANGES

TECHNOLOGY

655

LAWA has worked with
the FAA and
NASA AMES Future Flight Central
in constructing a virtual simulation of
LAX aircraft operations to create additional incursion
preventative measures
656

East view of Los Angeles International Airport as seen from the
Future Flight Central Tower

657

Taxiway M highlighted-location of several runway incursions

LAX airfield conditions as depicted by the Future Flight Central
simulation.
658

SUMMARY

659

LAWA has spent over $5,000,000 on
safety enhancements at LAX..

RESOURCES ALLOCATED

660

ACTION

Re-aligned Taxilane C-10 to prevent direct
access to Runway 25R/7L.
Began publishing Runway Incursion Alert
Bulletins to educate pilots and air carrier
communities.
Began presentations to chief pilot forums to
communicate runway incursion cautions.
Steam clean lamps every 2-3 week period.
Refresh markings by re-painting or steam
cleaning every 2-3 week period.

DATE

1994

9/7/96

3/1/98

7/1/98

7/1/98

Summary of Measures Taken by LAWA
to Prevent Runway Incursions at LAX

661

ACTION

Contrasted the standard white runway edge
markings in black paint.
Publishing runway incursion poster denoting
runway incursion areas with cautions to
educate all aviation employees.
Doubled the size of Runway Holding
Position Markings (12” wide in yellow paint
with 12” black paint outline) at all
runway/taxiway intersections.
Painted on surface Runway Holding
Position Signs, white on red paint, at all
runway/taxiway intersections.

DATE

10/1/98

12/1/98

2/20/99

2/20/99

662

ACTION

Developed airport layout handout with
runway hold short areas for tug drivers, taxi
mechanics and others that will operate on
taxiways or cross runways.
Developed airport layout familiarization
program to educate tug drivers, taxi
mechanics and others that will operate on
taxiways or cross runways.
Added a line to the Daily Airfield Operations
Inspection checklist to emphasize and
correct faded paint or inoperative lighting in
crucial areas.

DATE

4/28/99

4/28/99

5/29/99

663

ACTION

Installed 120 watt bulbs in the in-pavement
hold lines with alternating flashing lights.
Added 120 watt Elevated Runway Guard
Lights (ERGL) at the 46 most crucial
runway/taxiway intersections and will add 5
more sets of lights to cover all 51
intersections.
ERGL placed on a separate circuit from
taxiway lights and set to run for 24 hours.
Painted all ERGL faces in black paint to
contrast and accent amber lights.
Increased wattage in all in-pavement holdbar lights.

DATE

6/1/99

6/1/99

6/1/99

6/3/99

10/1999

664

ACTION

Implementation of Tug and Tow driver
Familiarization Program.
Runway Incursion Map Distributed to Chief
Pilots around the world of air carriers with
LAX operations.
Completed lighting project that extend inpavement hold bar lights full width and
upgraded ERGLS at every runway/taxiway
intersection.

DATE

5/2000

11/2000

01/2001

665

ACTION

A virtual model of LAX was constructed and run to
simulate aircraft operations. Sessions with LAX
Air Traffic Control personnel conducted to gather
base line data on Air Traffic Control procedures and
research runway incursion prevention measures
without effecting actual air commerce.
Software and electrical mechanisms upgraded for
flashing mechanism of in-pavement and elevated
runway guard lights systems.

DATE

01/20014/2001

03/2002

666

ACTION

01/17/2003 LAWA contracts with outside architectural firm to
redesign the south runway complex to eliminate
runway incursions.
06/2003
Another virtual model of LAX was constructed to
simulate the efficacy of a center taxiway between
the runways of the south complex.
12/2003
Distributed "Pilot's Perspective" instructional
Compact Disc to airlines of pilots flying into Los
Angeles International Airport. It was intended to
give them greater insight into the airport layout and
increase their awareness of past runway incursion
areas.
04/15/2004 LAWA has contracted with an outside architectural
firm, at the cost of approximately $10,000,000, to
propose a design change of the entire geometry of
the south airfield complex. This is in anticipation of

DATE
667

ACTION

moving Runway 25L/7R, approximately 55 feet
south to allow the insertion of a taxiway between the
south complex runways. This is the first project
associated with the Master Plan and this was the
airport geometry change that was suggested in
2001, by pilots and controllers, to eliminate runway
incursions at LAX. The projected cost of this project
is estimated at $280,000,000.
09/28/2005 Posted Runway Incursion Maps on the World Wide
Web (http://www.lawa.org/airops/acsmt.cfm).
Information regarding all runway incursions is
updated and maintained to denote runway incursion
hot spots and express caution to aviation
employees.

DATE

668

ACTION

10/14/2005 FAA and LAWA proposed a “Hot Spot” type chart to
be placed as part of the Jeppesen publication. This
chart illustrates the problematic areas of the airport
and expresses caution to flight crews on inbound
flights. The Jeppesen 10-9 page contains
information about the airport layout and contains the
following text for LAX:
“Landing Aircraft – Short distance between runways.
Expect to hold short of parallel runway. Manage
your taxi speed. Do not cross the hold bars to the
parallel runway without ATC clearance”.

DATE
669

ACTION

07/28/2006 Began construction on a project that started design
in April 2004 (see above) to realign the south
runways to allow for a center taxiway on the south
runway complex. This will provide a physical
deterrent to incursions. Cost of the project is
$330,000,000.

DATE
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671

672

673

674

675

676

677

678

679

683

684

686

687

685
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Attachment 6
LAX Specific Plan Amendment Study
Community Meeting Materials December 6 and December 9, 2006
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LAX Specific Plan Amendment Study
Public Outreach Meetings
December 6 and 9, 2006

Los Angeles World Airports (LAWA) welcomes the public to attend the next meetings in the community-based
planning process for the modernization of LAX. The focus of these meetings will be to review and obtain
community input on the North Airfield Preliminary Concepts, and reuse opportunities for the Manchester
Square area, and LAX Northside properties. The concepts will be accessible on the LAX Master Plan website
on November 28, 2006.
The next set of meetings to be held as follows:

When:

Wednesday, December 6, 2006 from 6:00 p.m. to 9:00 p.m. OR
Saturday, December 9, 2006 from 9:00 a.m. to 12:00 noon

For public convenience, two meetings have been scheduled. Attendance is not necessary at both meetings as the same
material will be presented.

Where:

Flight Path Learning Center
Imperial Terminal
6661 W. Imperial Highway
Los Angeles, CA 90045
Free parking is available on site.

To view the North Airfield Preliminary Concepts, please visit our website at
http://www.laxmasterplan.org/publicMeetings.cfm?. For more information on the outreach meetings,
please contact Los Angeles World Airports at (800) 919-3766.
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Los Angeles World Airports

LAX Specific Plan Amendment Study
December 6 & 9, 2006

Welcome . . .
Los Angeles World Airports (LAWA) is pleased to welcome you to the seventh series of
meetings in the community-based planning process for the LAX Specific Plan Amendment
Study.
The focus of these meetings will be to obtain community input on the North Airfield
Preliminary Concepts and reuse opportunities for the Manchester Square area and LAX
Northside properties.
For public convenience, two meetings have been scheduled. Attendance is not necessary
at both meetings as the same material will be presented.

Agenda
I.
II.
III.
IV.
V.
VI.

Sign-In/Welcome
Opening and Introductions
Presentation
Public Questions
Next Steps
Adjournment

Thank you for attending.
www.laxmasterplan.org
As a covered entity under Title II of the Americans with Disabilities Act, the City of Los Angeles does not discriminate on the basis of
disability and upon request, will provide reasonable accommodation to ensure equal access to its programs, services and activities.
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CONCEPT DEVELOPMENT
Public Meeting Series #7
December 6 & 9, 2006

LAX Specific Plan Amendment Study

718
669

2

•
•
•
•
•
•
•

Background on public planning process
Regional planning update
LAWA progress on settlement commitments
Review North Airfield options
Review Collateral Land Use options
Questions and Answers
Next Steps

Agenda

719
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3

BOAC, PLUM & City Council Approval

Response to Comments & Final

Public Review & Comment

Prepare Environmental Document

Public Review & Comment on Notice

Prepare Environmental Notice

24-Month Environmental & Approval Phase

6-Month Initial Phase

60-Day Start-up Period

2006
2007
2008
J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D

Project Schedule
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4

The LAX Specific Plan Amendment Study requires:
1. “Potential alternative designs, technologies and
configurations for the LAX Master Plan Program
that would provide solutions to the problems that the
Yellow Light Projects were designed to address
consistent with the practical capacity of LAX at 78.9
million annual passengers (the ‘Alternative
Projects’). The West Satellite Concourse and
associated Automated People Mover segments shall
not be considered Yellow Light Projects for the
purposes of this Settlement.”

Settlement Study Requirements

721
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5

The LAX Specific Plan Amendment Study requires:
2. “Security, traffic and aviation activity of such
alternative designs, technologies, and
configurations for the Alternative Projects.”

Settlement Study Requirements (cont)

722
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6

The LAX Specific Plan Amendment Study requires:
3. “Potential environmental impacts that could result
from replacement of the Yellow Light projects with
the Alternative Projects, and potential mitigation
measures that could provide a comparable level of
mitigation to that described for the Yellow Light
Projects in the LAX Master Plan Program EIR.”

Settlement Study Requirements (cont)

723
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Previous public meeting topics:
• Meeting Series #1 – LAX Settlement Agreement
• Meeting Series #2 – Improving Airport Access
• Meeting Series #3 – Airport Operations & Noise
• Meeting #4 – South Airfield Construction Info
• Meeting Series #5 – Access Concepts
• Meeting Series #6 – Airfield Safety
Today’s meeting topic:
• Meeting Series #7 – North Airfield Options and Collateral Land
Use Options
Upcoming topics:
• Meeting Series #8 – Environmental Alternatives

Community-Based Planning Process

724
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8

• $51.7 Million in 2006 Noise Mitigation Funding
• FlyAway system expansion underway
• Green Line & Transit Access improvement study
underway
• Remote baggage check-in services started
• $1.8 Million for new Palmdale air service
• Air Quality improvement initiatives underway
• SCRAA restarted; 1st Meeting held October 12, 2006

LAWA Progress

725
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9

• Regionalize air traffic among Southern California
airports
• Formulate ideas to promote regional dispersion of air
traffic
• Joint-planning and joint-marketing efforts to promote
regional air traffic
• Document and monitor airport planning in Southern
California
• Develop and adopt a vision for aviation in the region
• Develop a regional aviation plan

SCRAA Goals and Objectives

726
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10

Define problems to be solved
Establish goals and evaluation criteria
Develop initial concepts
Review initial concepts with Advisory Committee
Revise initial concepts
Review revised concepts with Advisory
Committee
• Hold Public Workshops
• Develop environmental alternatives

•
•
•
•
•
•

Concept Development Process

727
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1. Address safety concerns with runway
incursions.
2. Reduce air quality impacts from existing
North Airfield taxiways and gate locations.
3. Balance long-haul departing aircraft
operations between North and South Airfield.
4. Improve runway and taxiway spacing to
ease large aircraft movement and safety.

Concept Development Goals - Airfield

728
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Existing Airport Layout
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13

• Definition Review
– Runway Incursion
– Runway Incursion Categories
– Collision Risk Category
• Airfield Layout

Runway Incursion Overview

730
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“Any occurrence at an airport involving an
aircraft, vehicle, person or object on the
ground that creates a collision hazard or
results in loss of separation (inside one mile)
with an aircraft taking off, intending to takeoff,
landing, or intending to land”

Runway Incursion Definition

731
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VEHICLE/PEDESTRIAN DEVIATIONS – Any unauthorized
entry to an Airport Movement Area by a Vehicle,
Pedestrian, or Object or failure to follow procedures
and/or Air Traffic instruction

OPERATIONAL ERRORS / DEVIATIONS – The failure of an
Air Traffic Controller to follow procedures resulting in a
loss of separation or instructing an aircraft to take off or
land on a closed runway

PILOT DEVIATIONS – A Violation of Federal Air Regulations
by a Pilot

Runway Incursion Categories

732
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Runway Incursion Location Diagram
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53%

The existing North and South
Airfields are generally in balance
based on Total Operations
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47%

Existing Conditions – Total Aircraft Operations

Balance Airfield Activity
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75-80%

Long Haul Heavy Aircraft
Departures Use South Airfield
for Longest Runway
(10-15% of Total Fleet)
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20-25%

Existing Conditions – Long Haul Heavy Takeoff

Balance Airfield Activity
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197 feet

Airbus A380

239 feet

Existing Limitations

North Airfield

239 feet

243 feet

Boeing 777-300

Existing and future aircraft
holding between runways
obstruct arrival runway

736
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Design Criteria

North Airfield

737
688
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Design Criteria

North Airfield

738
689
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Design Criteria

North Airfield

739
690
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Design Criteria

North Airfield

740
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Construction Underway

South Airfield Improvement Project

741
692
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Construction Underway

11,096 Feet

Runway 25L –
Primary Arrival
Runway

12,091 Feet

Runway 25R –
Primary Departure
Runway

South Airfield Improvement Project
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Existing Runways
Separated by 700 Feet

No Center Parallel
Taxiway

10,285 Feet

Departure Runway

Runway 24L – Primary

8,925 Feet

Arrival Runway

Runway 24R – Primary

Existing Conditions

North Airfield

743
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Runways Separated by
1,040 Feet

Terminals 1, 2, 3 and
Bradley Terminal
Reconfigured

Runway 24L –
Relocated 340 Feet south
Extended to 11,700 Feet

Add Center Parallel
Taxiway

Extended to 10,420 Feet

Runway 24R –

Approved Master Plan North Airfield

North Airfield

744
695
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All facilities in shaded area are
required to accommodate
Alternative D North Airfield
Concept

Approved Master Plan North Airfield

North Airfield

745
696

Runway Status Lights

Pilot Alert System in Cockpit

Full Air Traffic Control Tower Staffing

•

•

•

29

Airport Surface Detection Equipment Version X
(ASDE-X)

•

Operational & Technological Improvements

Add 45-degree Exit
Taxiway

Runways Separated by
700 Feet

No Center Parallel
Taxiway

Minimal Change Concept

North Airfield

10,285 Feet

Departure Runway

Runway 24L – Primary

8,925 Feet

Arrival Runway

Runway 24R – Primary

746
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Proposed Runway
Separation -- 1,040 Feet

Runway 24R Relocated
340 Feet north

Center Parallel Taxiway

11,700 Feet

Primary Departure Runway

Extended Runway 24L –

Landing threshold
remains in existing
location

10,420 Feet

– Primary Arrival Runway

Relocated Runway 24R

Shift Runway 24R 340 Feet North

North Airfield Concepts
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11,700 Feet

Primary Departure Runway

Extended Runway 24L

Proposed Runway
Separation -- 800 Feet

Runway 24L Relocated
100 Feet south

Center Parallel Taxiway

Landing threshold
remains in existing
location

Loss of 16 to 20 Gates

Taxiways D & E Rebuilt

9,400 Feet

Primary Arrival Runway

Extended Runway 24R

Shift Runway 24L 100 Feet South

North Airfield Concepts
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10,285 Feet

Departure Runway

Runway 24L – Primary

Proposed Runway
Separation -- 800 Feet

Runway 24L Relocated
100 Feet south

Individual Exit Taxiways

Loss of 16 to 20 Gates

Taxiways D & E Rebuilt

8,925 Feet

Arrival Runway

Runway 24R – Primary

Shift Runway 24L 100 Feet South

North Airfield Concepts
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11,700 Feet

Primary Departure Runway

Extended Runway 24L –

Proposed Runway
Separation – 800 Feet

Runway 24R Relocated
100 Feet north

Landing threshold
remains in existing
location

Limits 9-11 gates at T2,
T3 and TBIT

10,420 Feet

– Primary Arrival Runway

Relocated Runway 24R

Shift Runway 24R 100 Feet North

North Airfield Concepts
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1st Quarter 2006 65dB CNEL
Noise Contour

Aircraft Noise
Mitigation Program
Boundary

Existing Noise Contours Contained by Aircraft
Noise Mitigation Program Boundary

North Airfield Concepts
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Aircraft Noise
Mitigation Program
Boundary

1st Quarter 2006 65dB CNEL
Noise Contour

Existing Noise Contours Contained by Aircraft
Noise Mitigation Program Boundary

North Airfield Concepts
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Aircraft Noise
Mitigation Program
Boundary

1st Quarter 2006 65dB CNEL
Noise Contour

Existing Noise Contours Contained by Aircraft
Noise Mitigation Program Boundary
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LAX Northside

Collateral Land Use Options
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LAX Northside

Collateral Land Use Options
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1.

OVERVIEW OF ADVISORY COMMITTEE
MEETINGS

As part of the LAX Specific Plan Amendment Study process, an Advisory Committee was established with
the intent that LAWA would consult with the Committee during each significant step of the LAX Specific
Plan Amendment Study process. Between March 2006 and June 2012, 24 Advisory Committee meetings
were held on the following dates:


March 9, 2006



March 23, 2006



April 6, 2006



April 27, 2006



May 11, 2006



June 1, 2006



June 21, 2006



August 10, 2006



September 7, 2006



September 21, 2006



October 5, 2006



November 9, 2006



January 18, 2007



January 31, 2007



March 14, 2007



April 19, 2007



October 11, 2007



January 10, 2008



March 6, 2008



July 1, 2010



August 16, 2010



May 5, 2011



March 12, 2012



June 28, 2012

2.

ADVISORY COMMITTEE MEETING
MATERIALS

Materials from each of the Advisory Committee meetings are included below.
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LAX Specific Plan Amendment Study
Advisory Meeting Materials March 9, 2006

LAX Specific Plan Amendment Study
Advisory Meeting Materials March 23, 2006

LAX Specific Plan Amendment Study
Advisory Meeting Materials April 6, 2006

LAX Specific Plan Amendment Study
Advisory Meeting Materials April 27, 2006

LAX Specific Plan Amendment Study
Advisory Meeting Materials May 11, 2006

LAX Specific Plan Amendment Study
Advisory Meeting Materials June 1, 2006

LAX Specific Plan Amendment Study
Advisory Meeting Materials June 21, 2006

LAX Specific Plan Amendment Study
Advisory Meeting Materials August 10, 2006

LAX Specific Plan Amendment Study
Advisory Meeting Materials September 7, 2006

LAX Specific Plan Amendment Study
Advisory Meeting Materials September 21, 2006

LAX Specific Plan Amendment Study
Advisory Meeting Materials October 5, 2006

LAX Specific Plan Amendment Study
Advisory Meeting Materials November 9, 2006

LAX Specific Plan Amendment Study
Advisory Meeting Materials January 18, 2007

LAX Specific Plan Amendment Study
Advisory Meeting Materials March 14, 2007

Advisory Committee
Specific Plan Amendment Study
March 14, 2007

Agenda
• Status of Restudy
• Concepts for Discussion
–
–
–
–

ARSAC / Westchester / Playa Del Rey Alternative
El Segundo / Inglewood Alternative
Advisory Committee Consensus
LAWA Alternative

Settlement Agreement
Key Elements:
•

Gate Reduction Provision

•

LAX Specific Plan Amendment

•

Avigation Easements

•

Settlement Mitigation

•

Regional Strategic Planning

“Green Light” Projects
Consolidated Rental Car Facility

CTA Improvements
APM1
TBIT
South Employee
Parking

West Employee
Parking
South Airfield Program

Intermodal Transportation Center

“Yellow Light” Projects
Reconfigure North Airfield

Demolition of Terminals 1, 2 & 3

Ground Transportation Center

West Satellite Concourse
(Green under Settlement Agreement)
Automated People Mover
GTC to CTA

Roadway for GTC

Mayor’s Goals
•

Regionalize air travel – shift more passengers and
cargo to regional airports

•

Modernize LAX – create first class passenger and
cargo facility

•

Mitigate LAX impacts – noise, air, pollution, traffic

•

Increase Safety – operational, passenger, worker
and anti terror preparation

Community Interests
•

Disproportionate distribution of negative airport
impacts

•

Noise

•

Air pollution

•

Traffic

•

Safety

•

Mitigation funding

Aviation Industry Interests
•

Cost effective improvements

•

Operational efficiency

•

Customer satisfaction

•

Safety

•

NLA accommodations

Passenger Interests
•

Reliable ground access – “What time do I need to
leave to make my flight?!”

•

Air service options – Destinations served and
schedule frequency

•

Quality of airport experience – Modern terminals,
excellent concessions and maximum use of time

•

Safety – Personal safety and secure from terrorism

•

Price of travel – Competitive airfare pricing

Restudy Components
Need to find functional alternatives to
yellow light projects
•

West Satellite & Terminals Locations

•

North Airfield Improvements

•

Underutilized adjacent properties

•

Ground Access

ARSAC / Westchester Alternative
Description:
•

Develops new expanded terminal facilities including gates on the
west side of the Tom Bradley International Terminal (TBIT) and a
new midfield satellite concourse.

•

Constructs new Automated People Mover (APM) system from the
Central Terminal Area (CTA) to Consolidated Rental Car Center
extending to new Intermodal Station serving the Green Line,
Crenshaw Prairie line at Manchester Square and terminates at a
new “kiss and ride” facility at Imperial and Aviation Blvd.

•

Develops elevated access roads from the I – 405.

•

The airfield taxiway and runway systems remain unchanged.

ARSAC / Westchester Alternative

ARSAC / Westchester Alternative
Pro’s:

Con’s:

•

Sensitive to northern
communities interests

•

Safety concerns remain on
north airfield

•

Maintains existing access
patterns to airport for
passenger orientation

•

Does not accommodate Group
VI Aircraft effectively

•

Negative air quality impacts /
imbalanced airfield

•

Does not meet facility
requirements

•

Does not improve CTA
congestion

•

Impacts existing infrastructure

El Segundo/Inglewood Alternative
Description:
•

Relocates Runway 24R 100’ north providing a new center taxiway
for safety improvements and a Group V (747) airfield configuration.

•

Develops new expanded terminal facilities including gates on the
west side of the Tom Bradley International Terminal (TBIT) and a
new midfield satellite concourse.

•

Constructs new Automated People Mover (APM) system from the
Central Terminal Area (CTA) to Consolidated Rental Car Center
extending to new Intermodal Station serving the Green Line,
Crenshaw Prairie line at Manchester Square and terminates at a
new “kiss and ride” facility at Imperial and Aviation Blvd.

•

Develops elevated access roads from the I – 405.

El Segundo/Inglewood Alternative

El Segundo/Inglewood Alternative
Pro’s:

Con’s:

•

Fixes most north airfield
safety issues

•

Does not meet facility
requirements

•

Maintains existing access
patterns to airport for
passenger orientation

•

Does not accommodate Group
VI Aircraft effectively

•

Negative air quality impacts /
imbalanced airfield

•

Does not improve CTA or
surrounding street congestion

•

Significantly impacts existing
infrastructure

•

Somewhat sensitive to
northern communities
interests

Advisory Committee Consensus
Description:
•

Relocates Runway 24L 100’ south providing a new center taxiway
for safety improvements and a Group V (747) airfield configuration

•

Develops new expanded terminal facilities in the location of
existing Terminal 1, 2, and 3 including a new midfield satellite
concourse.

•

Constructs new Automated People Mover (APM) system from the
Central Terminal Area (CTA) to Consolidated Rental Car Center
extending to new Intermodal Station serving the Green Line,
Crenshaw Prairie line at Manchester Square and terminates at a
new “kiss and ride” facility at Imperial and Aviation Blvd.

•

Develops elevated access roads from the I – 405.

Advisory Committee Consensus

Advisory Committee Consensus
Pro’s:

Con’s:

•

Provides unified terminal
configuration

•

Does not accommodate Group
VI Aircraft effectively

•

Fixes most north airfield
safety issues

•

Negative air quality impacts

•

Highest cost/longest time to
implement

•

Significant operational
disruption to airlines during
construction

•

Does not significantly improve
CTA or surrounding street
congestion

•

Requires elimination of
Terminals 1, 2, and 3

•

Improved passenger
connections between
airlines

LAWA Alternative
Description:
•

Develops new terminal facilities on the west side of the airport
with direct vehicular access via an extended I-105 freeway and
reconfigured Westchester Parkway.

•

Relocates Runway 24R 340’ north to provide needed safety and air
quality improvements and a Group VI (NLA) efficient airfield.

•

Constructs new Automated People Mover (APM) system from the
Central Terminal Area (CTA) to Consolidated Rental Car Center
extending to new Intermodal Station serving the Green Line,
Crenshaw Prairie Line and airport APM at Manchester Square.

•

Provide new APM from West Terminal to CTA for passenger
connections.

LAWA Alternative

LAWA Alternative
Pro’s:

Con’s:
•

•

Opportunity for world class
gateway terminal

•

•
Accommodates Group VI
aircraft and fixes north airfield
safety issues
•
Traffic relief in CTA and local
streets

•
•

Superior air quality
improvements

•

Least cost/time to implement

Baggage movement for
connections in CTA
Proximity to Consolidate Rental
Car Facility
Perception of noise impacts to
communities

Summary of Costs/Schedule
Alternative

ARSAC
Westchester
Playa Del Rey

El Segundo
Inglewood

Advisory
Committee
Consensus

LAWA
Alternative

Cost

9.9B

10.9B

13.9B

8.9B

Time to
Implement
(years)

6.5* / 9 – 11

6.5* / 9 - 11

13 - 14

7-8

Footnote: 6.5 years as shown in alternative and up to 9- 11 years if
full facilities requirements are constructed dependent upon
location and configuration.
Costs escalated to midpoint of construction (6.5,6.5,13.5&7.5)

Noise Analysis

+0.5

- 0.2

+1.7

+1.3

- 0.1

+0.8

+2.1
+1.7

+1.7

0.0

+2.7

+1.3
+1.2

+0.4

- 0.4
- 2.5

- 0.3
- 10.2

- 2.7

- 7.3

- 0.3
- 1.3

- 1.0

- 0.1

- 1.9
Post-Closure increase dB CNEL
Post-Closure decrease dB CNEL
3Q06 65 dB CNEL Contour

LAX Specific Plan Amendment Study
Advisory Meeting Materials April 19, 2007

Advisory Committee
Specific Plan Amendment Study
April 19, 2007

Agenda
•
•
•
•
•

Consolidated Rental Car (ConRac)
Green Line Connection Study
Advisory Committee RFI Discussion
Advisory Committee Costs Discussion
Impacts to Westchester (RPZ)
– Existing conditions
– 24R 100’ North
– 24R 340’ North

•
•
•

Revised Concept Discussion
Midfield Satellite Phasing
Next Steps

Consolidated Rental Car
• RFP Issued April 13, 2007 for the selection of design
team

Green Line Task Force
• Schedule
–
–
–
–

April 10th
May 1th
May 29th
June 26th

Kick-Off Meeting
Preliminary Concepts
Revised Concepts
Recommendations

Advisory Committee RFI Discussion

• HNTB Corporation

Advisory Committee Project Costs

• HNTB Corporation /
UsCost

Runway Impacts
•

Impacts to Westchester (RPZ)
–
–
–

Existing conditions
24R 100’ North
24R 340’ North

Revised Concept Discussion

• HNTN Corporation

Midfield Satellite Phasing

Midfield Satellite

Secure/Sterile
Connector to
TBIT

South Airfield
Improvements

ARSAC / Westchester Alternative

El Segundo/Inglewood Alternative

Advisory Committee Consensus

LAWA Alternative

“Green Light” Projects
Consolidated Rental Car Facility

CTA Improvements
APM1
TBIT
South Employee
Parking

West Employee
Parking
South Airfield Program

Intermodal Transportation Center

“Yellow Light” Projects
Reconfigure North Airfield

Demolition of Terminals 1, 2 & 3

Ground Transportation Center

West Satellite Concourse
(Green under Settlement Agreement)
Automated People Mover
GTC to CTA

Roadway for GTC

LAX Specific Plan Amendment Study
Advisory Meeting Materials October 11, 2007

LAX Specific Plan Amendment Study
Advisory Meeting Materials January 10, 2008

LAX Specific Plan Amendment Study
Advisory Meeting Materials March 6, 2008

Advisory Committee Meeting
March 6, 2008

LAX Specific Plan Amendment Study EIR
Notice of Preparation

1

• Review SPAS Alternatives
• Review Approach to NOP
• Security Consultant Selection

Agenda
Draft

Title
Title

(Explanation)

2

Draft

Unified Concept

3

Draft

ARSAC Concept

4

Draft

El Segundo/Inglewood Concept

5

Draft

LAWA Concept

6

(Explanation)

• Ground Transportation Center (GTC)
• Automated People Mover (APM) 2 from the GTC to
the Central Terminal Area (CTA)
• Demolition of CTA Terminals 1, 2, and 3
• North Runway re-configuration, including center
taxiways
• On-site road improvements associated with the GTC
and APM 2

Yellow
Draft Light

Title
Projects
Title

7

Draft
Yellow-Light Project Areas

8

Draft

Move Runway 6R/24L 100’ South

Move Runway 6R/24L 340’ South (Approved Master Plan)

Options for North Airfield

9

Draft

Move Runway 6L/24R 340’ North

Move Runway 6L/24R 100’ North

Options for North Airfield

10

Draft
Existing Runway Locations – Add Runway Status Lights

Options for North Airfield

11

Close Access
to CTA
Build GTC at
Manchester
Square
Build APM 2

•
•

•

Options for Ground Transportation Center and APM2

Approved Master Plan

Draft

12

Draft

Keep Access
to CTA
Build
Transportation
Center at
Manchester
Square
Build Modified
APM 1

•
•

•

Options for Ground Transportation Center and APM2

13

Draft

Build
Transportation
Centers at
Manchester
Square and
Aviation/Imperial
Build Modified
APM 1

•

•

14

Keep Access
to CTA

•

Options for Ground Transportation Center and APM2

(Explanation)
Identified
in NOP

• Potential Alternative - Runway 6R/24L 100' South (Unified
Concept)
• Potential Alternative - Existing Runways with Runway
Status Lights (ARSAC Concept)
• Potential Alternative - Runway 6L/24R 100' North (El
Segundo/Inglewood Concept)
• Potential Alternative - Runway 6L/24R 340' North (LAWA
Concept)
• Required Alternative - No Project/No Development
(Existing Conditions)
• Required Alternative - No Project/No Specific Plan
Amendment (Implement Approved Master Plan)

Draft
Potential

Title
Alternatives
Title

15

Draft

Potential Alternative
Runway 6R/24L 100’ South

(Unified Concept)

16

Draft

Potential Alternative
Existing Runways with Runway
Status Lights

(ARSAC Concept)

17

Draft

Potential Alternative
Runway 6L/24R 100’ North

(El Segundo/
Inglewood Concept)

18

Draft

Potential Alternative
Runway 6L/24R 340’ North

(LAWA Concept)

19

Draft

Required Alternative No Project/No Development
(Existing Conditions)

20

Draft

Required Alternative
No Project/No Specific Plan Amendment
(Implement Approved Master Plan)

21

(Explanation)

• Options for Security Consultant
• LAX Stipulated Settlement Requirements

Security
Draft

Title
Consultant
Selection
Title

22

Next
DraftSteps

Title
Title

(Explanation)

23

LAX Specific Plan Amendment Study
Advisory Meeting Materials July 1, 2010

Specific Plan Amendment Study
Advisory Committee Meeting

July 1, 2010

Agenda

•
•
•
•
•
•

Introductions
SPAS Background & Objectives
Forecast & Horizon Year
Ground Transportation
Airfield
Next Steps

2

Background
•

The LAX Master Plan serves as the airport’s long range development plan.
It establishes the framework for various airport programs and projects,
including:
– Airfield configuration
– Ground access and regional transit connections
– Terminal improvements

•

Alternative D was approved in 2004 as the LAX Master Plan
– However, pursuant to the LAX Specific Plan adopted by the City
Council, certain projects required additional study prior to final approval.
– The Stipulated Settlement Agreement further defined how the study of
these “Yellow Light” projects is to be conducted.
– “Yellow Light” projects cannot be implemented until they are evaluated
through Specific Plan Amendment Study (SPAS) process and are
approved by the City Council.
3

SPAS - Objectives
•

The LAX Stipulated Settlement states that the purpose of SPAS is to
identify amendments that “plan for the modernization and improvement of
LAX in a manner that is designed for a practical capacity of 78.9 million
annual passengers while enhancing safety and security, minimizing
environmental impacts on the surrounding communities, and creating
conditions that will encourage airlines to go to other airports in the region,
particularly those owned and operated by LAWA”.

•

The Settlement Agreement states that SPAS should focus on “solutions to
the problems that the Yellow Light projects were designed to address”.
– The “Yellow Light” Designated Projects are:
• Reconfiguration of North Airfield
• Ground Transportation Center (GTC)
• Automated People Mover (APM) between Central Terminal Area
(CTA) and GTC
• Demolition of Terminals 1, 2 and 3
• Roadways associated with GTC and APM
4

Yellow Light Projects

5

SPAS Methodology

•

LAWA’s methodology for conducting SPAS will be based on realistic
projections of air and ground traffic, and produce a program that is:
–
–
–
–

Efficient
Sustainable
Feasible
Financially responsible

6

SPAS – Notice of Preparation

•

In 2008, LAWA released a Notice of Preparation (NOP) which identified four
airfield and two ground transportation options for consideration in
replacement of the “Yellow Light” elements in the Master Plan.

•

Since 2008, several major developments have occurred that make it
practical for LAWA to supplement that NOP with updated SPAS
alternatives. Those developments include:
– Updated demand projections
– Changed ground transportation environment
– Additional studies and data

7

Updated Passenger Demand
•

The current Master Plan (Alternative D) was based on a forecast developed
in 1996. That forecast showed unconstrained demand for air travel
reaching 98 MAP in 2015, the horizon for the plan.
– Actual travel demand has been substantially lower than previously
estimated.
– The airport has completed a forecast update that includes the most
recent LAX and aviation demand data.
• The forecast is based on a percentage share of the FAA’s projected
national aeronautical activity.

8

Prior LAX Unconstrained Forecasts and
Actual Activity Levels

9

SPAS Planning Horizon

•

The Stipulated Settlement requires that SPAS plan for a “practical capacity”
of 78.9 MAP. Therefore, the forecast update estimates when the airport will
reach that level of demand.
– For SPAS, LAWA has identified a Horizon Year of 2025, given that
LAWA’s updated forecast indicates LAX may reach 78.9 MAP close to
this timeframe.

10

SPAS Forecast (2010)

11

Ground Transportation
•

LAWA will reevaluate the ground transportation alternatives identified in the
2008 SPAS NOP given significant changes, such as the passage of
Measure R and the MTA’s adoption of the Long Range Transportation Plan
(LRTP). Significant changes include:
- Crenshaw/LAX Transit Corridor Light Rail Project was funded, with
completion scheduled for 2018.
- Joint Green Line/Crenshaw Station expected at the corner of
Century/Aviation.
- Proposed consolidation of regional bus operations (e.g. Metro, Big
Blue Bus, Culver City Bus) to utilize the same station for transfers.

12

Ground Transportation (cont.)
•

Additional changes in Measure R and the Metro 2009 LRTP include:
– Exposition Light Rail (Phases 1 & 2) was funded and a preferred
alternative selected. This project serves the communities of Central Los
Angeles, Culver City, & Santa Monica.
– Green Line Extension to LAX was provided $200 million in Measure R,
funding apart from the extension of the Green Line to Century Blvd as
part of the Crenshaw/LAX Transit Corridor project.
– Green Line South Bay Extension, which will extend the Green Line
south to Torrance, was funded in Measure R and the LRTP.

•

The LAWA Purchase of Park One in 2009 makes space near the CTA
available for airport use.

13

Metro Long Range Transportation Plan

Map provided by Metro

14

Ground Transportation

15

Ground Transportation (cont.)

•

In 2009, LAWA contracted with STV, Inc. to assist in the development of
ground transportation alternatives that would be analyzed through SPAS.

•

STV and LAWA staff are presently conducting an analysis of existing
conditions that could be addressed operationally or as part of SPAS.

16

Other Project Elements Under Review
•

While an objective of SPAS is to develop and analyze alternatives for the
problems that the “Yellow Light” projects were designed to address, the
planning associated with the formulation of such alternatives may also
involve other planned improvements at LAX that were not identified as
“Yellow Light” projects.

•

LAWA is currently reviewing whether other projects should be reassessed
through SPAS. Some of those projects include:
-

West Employee Parking Structure
Intermodal Transportation Center
Consolidated Rental Car Facility
APM 1 (serving the ConRAC and ITC)

17

Airfield
•

Since the 2008 Notice of Preparation, several developments have occurred
which pertain specifically to North Airfield configuration. They include:
– In May 2010, the Academic Panel finalized its North Airfield Safety
Study (NASS). The study included analysis of the following alternatives:
• Baseline
• Baseline with interim safety improvements
• 24R - 100’ North
• 24R - 340’ North
• 24L - 340’ South
• Single Runway
– The NASS concluded that:
• North Airfield “extremely safe” at 78.9 MAP
• New configurations on the North Airfield would “substantially
reduce” the risk of runway collision
• However, because the baseline level of risk is so low, reducing that
risk by a substantial level is of “limited practical importance”
• A “serious case” could be made for building 340-North because it
might “significantly reduce airport congestion”
• Acknowledged that the Academic Panel did not analyze airfield
alternatives for their environmental benefits.
18

Airfield (cont.)
– On April 2, 2010, following the release of the Preliminary NASS
report, the FAA issued a letter to Mayor Villaraigosa.
• Safety improvements obtainable with airfield reconfiguration
should not have been downplayed.
• Inappropriate use of aggregate runway data to compare risk
to a specific runway.
• Inadequate capture of major risk factors specific to North
Airfield.
• Miscast assumptions about the performance of South
Airfield and new safety technologies.
• Disregard of FAA definition of acceptable level of risk.
– In the final release of the NASS, the Academic Panel reviewed
the concerns raised by the FAA and did not change any of its
conclusions.
– On April 7, 2010, the Mayor asked LAWA “to expedite the
specific plan amendment and environmental review and
specifically address the issues in Administrator Babbitt’s letter
as part of that process”
19

Airfield (cont.)
– On June 10, 2010, LAWA released a Notice of Preparation (NOP) for
the Interim Taxiway Safety Improvement Program (ITSIP), which is
designed to provide interim safety improvements to the North Airfield.
•

Congress and the FAA have made other changes to airfield design and
safety rules, which include:
– FAA issued Engineering Brief No. 75 in 2007, which provides guidance
on taxiway and runway design to improve safety.
– In 2006, Congress required FAA to begin enforcing Runway Safety Area
(RSA) requirements on airports.
• Pursuant to this mandate, FAA has issued notices indicating LAX’s
non-compliance with RSA requirements.

20

Key Steps in SPAS Process

Refine
Alternatives

NOP &
Scoping

Prepare
Draft EIR

Release
Draft EIR

Respond to
Comments
& Final EIR

Certification/
Public Hearings

21

Next Steps
•

Brief Board of Airport Commissioners (BOAC) on results of Advisory
Committee consultation and on alternative refinement process.

•

Select and refine SPAS airfield, terminal, and ground transportation
program elements and integrate into SPAS Alternative(s).

•

Brief BOAC on SPAS Alternative(s).

•

Consult with SPAS Advisory Committee.

•

Brief Board on results of Advisory Committee consultation.

•

Release Supplemental Notice of Preparation

22

LAX Specific Plan Amendment Study
Advisory Meeting Materials August 16, 2010

Flight Path Learning Center
August 16, 2010

SPAS Advisory Committee Meeting

1

Next Steps:
- September 20 - Report back to BOAC on SPAS Advisory Committee
Meeting
- Reissue of SPAS EIR Notice of Preparation (Sept./Oct.)
- Begin Draft EIR

Today:
- August 16 - Meet with SPAS Advisory Committee

To Date:
- May 17 – BOAC Update on SPAS Timeline
- June 28 – BOAC Update on SPAS Forecast
- July 1 – SPAS Advisory Committee Meeting
- August 2 – BOAC Ground Transportation Update
- August 9 – BOAC Airfield Update

Proposed SPAS Timeline and Next Steps

2

•

–
–
–
–

Designs for a practical capacity of 78.9 million annual passengers;
Enhances safety & security;
Minimizes environmental impacts on the surrounding communities; and
Creates conditions that encourage airlines to go to other airports in the
region, particularly those owned by LAWA.

The Stipulated Settlement says that SPAS will identify amendments to the
LAX Specific Plan that plan for the modernization and improvement of LAX
in a manner that:

Stipulated Settlement Objectives for SPAS

3

•

–
–
–
–

Efficient
Sustainable
Feasible
Financially responsible

LAWA’s methodology for conducting SPAS will be based on realistic
projections of air and ground traffic, and produce a program that is:

SPAS Methodology

4

Ground Transportation

• Revised LAX Forecast (reach 78.9 MAP in 2024)
• Regional Transit:
– Crenshaw/LAX Corridor Project (2018)
– Green Line Extension (as early as 2018)
• Park One Acquisition
• New Studies on ConRAC Options
• Security –
– CTA Roadways/Parking Remain Open To Private Vehicles
– Single Point Employee Processing Not Necessary
• Use of Parking Lots B & D

The following changed circumstances continue to affect the development of a
Long-Term Ground Transportation System:

Ground Transportation Considerations

8

Future vehicle demand is projected to exceed existing CTA roadway and
curbside capacity, causing increased traffic congestion, air emissions, and
reducing the predictability of time needed to access passenger terminals.

Interests include:
– Reducing queuing onto Sepulveda and Century Blvd.
– Improving access to mass transit
– Developing of alternatives to entering the CTA
– Providing infrastructure more responsive to security changes

•

•

Ground Transportation Planning Considerations

9

Ground Transportation Concept A

10

Ground Transportation Concept B

11

Airfield

Without a centerline taxiway and other airfield improvements, there is an
increased risk of incursions and collisions.

24L is not long enough to accommodate some fully-loaded departing
aircraft, resulting in higher utilization of the South Airfield.

•

•

14

Failure to meet standards means we have restricted operations when Group
5 or 6 aircraft utilize the North Airfield, impacting operations on either or
both runways on the North Airfield.

•

Operations & Safety
• The North Airfield does not meet FAA standards for Group 5 or Group 6
aircraft under any weather conditions.

North Airfield – Existing Conditions

Non-standard operating procedures increase aircraft-related emissions.

•

There are currently eight single-family homes, one multi-family residential
development, and 29 commercial properties in the North Airfield’s Runway
Protection Zone.

Land Use & Community

•

Air Quality

North Airfield – Existing Conditions

15

•

•

•

•

•

•
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Are consistent with FAA design standards for the largest aircraft types
currently in service and anticipated for the future (Group 5 and 6 aircraft) for
all weather conditions
Minimize if not avoid modifications of standards, waivers, or operational
restrictions, all of which reduce airfield efficiency and level of service
Reduce the potential for airfield hazards, including incursions, and enhance
the overall safety of airfield operations through runway and taxiway design
Can accommodate a greater percentage of departing aircraft, thereby
increasing airfield efficiency
Minimize or eliminate the extent to which the Runway Protection Zone
overlays residential areas
Minimize construction-related impacts, including disruption to airport
operations

Provides for north airfield improvements that:

North Airfield Planning Objectives

24R 300’ North Concept RPZ
Without 652’ Western Shift

24 R 300’ North Concept RPZ
With 652’ Western Shift

Western Movement of 24R and Associated RPZ

20

8 Single Family Homes and 1
Apartment complex are in the
existing and Alt. D Runway
Protection Zones (RPZs).

No Single Family Homes are in
the RPZ with new runway
options 100’ North to 400’
North.

One Apartment Complex would
fall within FAR Part 77 height
restrictions for 24R with
movements greater than 214’
North. FAA would make
determination if mitigation
necessary.

•

•

•

Land Use Considerations

23

* = Airfield configuration includes the west move of
24R

Lincoln Blvd. & Argo Ditch
require substantial
reconstruction/ relocation at
more than 300’ North

Redesign of Taxiway D
would have some impacts to
Terminal 1 gates

Alt. D’s runway configuration
requires the demolition and
replacement of significant
portions of Terminals 1-3

•

•

•

Feasibility & Financial Considerations

24

North Airfield Configuration Considerations - Summary

25

– Begin Draft EIR

– Reissue of SPAS Notice of Preparation

27

– Sept. 20, 2010 - Report back to the BOAC on Advisory Committee Meeting

– Continue SPAS Concept Analysis and Refinement

Next Steps

LAX Specific Plan Amendment Study
Advisory Meeting Materials May 5, 2011

LAX Specific Plan Amendment Study (SPAS)
Advisory Committee Meeting

May 5, 2011

1

Background

•

The LAX Master Plan serves as the airport’s long range development plan.
It establishes the framework for various airport programs and projects,
including:
– Airfield configuration
– Ground access and regional transit connections
– Terminal improvements

•

The LAX Master Plan was adopted in December 2004
– However, pursuant to the LAX Specific Plan adopted by the City
Council, certain projects required additional study prior to final approval.
– The Stipulated Settlement Agreement further defined how the study of
these “Yellow Light” projects is to be conducted.
– “Yellow Light” projects cannot be implemented until they are evaluated
through Specific Plan Amendment Study (SPAS) process and are
approved by the City Council.
2

SPAS - Objectives
•

The LAX Stipulated Settlement states that the purpose of SPAS is to
identify amendments that “plan for the modernization and improvement of
LAX in a manner that is designed for a practical capacity of 78.9 million
annual passengers while enhancing safety and security, minimizing
environmental impacts on the surrounding communities, and creating
conditions that will encourage airlines to go to other airports in the region,
particularly those owned and operated by LAWA”.

•

The Settlement Agreement states that SPAS should focus on “solutions to
the problems that the Yellow Light projects were designed to address”.
The “Yellow Light” Designated Projects are:
– Reconfiguration of North Airfield
– Ground Transportation Center (GTC)
– Automated People Mover (APM) between Central Terminal Area (CTA)
and GTC
– Demolition of Terminals 1, 2 and 3
– Roadways associated with GTC and APM
3

Proposed SPAS Alternatives

• Based on a preliminary review of the airfield, terminal, and ground access
options identified in the SPAS EIR NOP, LAWA has refined those options
into two alternatives that merit in-depth study through the SPAS process.
We will be initiating the preparation of our Draft Environmental Impact
Report with study of these Alternatives.
• At the same time, we will continue to study other airfield, terminal, and
ground transportation options identified in the NOP as a part of the SPAS
process.
• LAWA will also evaluate the Master Plan (i.e., Alternative D) as well as an
alternative that evaluates future activity if no Yellow Light Projects or
replacements for those projects were implemented.

4

SPAS Alternative 1

5

SPAS Alternative 2

6

Runway Separation Analysis Process
•

Review of North Airfield Planning Objectives (Presented at August 16, 2010
Advisory Committee Meeting)

•

Review of FAA Runway and Taxiway Separation Standards
– Current Application
• Aircraft Design Group
• Visibility Conditions
– Functional Intent of the Standards

•

Review of FAA Taxiway Design Guidelines
– Recommended Taxiway Design
– Functional Intent of Guidelines

•

Develop Airfield Option operational profiles

•

Applied SPAS future fleet mix data
7

Proposed North Airfield Planning Objectives
Provides for north airfield improvements that:
• Are consistent with FAA design standards for the largest aircraft types currently in
service and anticipated for the future (Group 5 and 6 aircraft) for all weather
conditions.
•

Minimize if not avoid modifications of standards, waivers, or operational restrictions,
all of which reduce airfield efficiency and level of service.

•

Reduce the potential for airfield hazards, including incursions, and enhance the overall
safety of airfield operations through runway and taxiway design.

•

Can accommodate a greater percentage of departing aircraft, thereby increasing
airfield efficiency.

•

Minimize or eliminate the extent to which the Runway Protection Zone overlays
residential areas.

•

Minimize construction-related impacts, including disruption to airport operations.

•

Provide sufficient areas at the ends of the runways for holding arriving flights and
sequencing departing aircraft.

8

Proposed North Airfield Planning Objectives –
Runway Separation
•

Planning Objectives specifically related to runway separation provide that
alternate designs:
– Are consistent with FAA design standards for the largest aircraft types
currently in service and anticipated for the future (Group 5 and 6
aircraft) for all weather conditions.
– Minimize if not avoid modifications of standards, waivers, or operational
restrictions, all of which reduce airfield efficiency and level of service.
– Reduce the potential for airfield hazards, including incursions, and
enhance the overall safety of airfield operations through runway and
taxiway design.

9

FAA Taxiway Design Guidelines

•

FAA makes recommendations* on taxiway design to reduce the risk of
incursions and improve situational awareness, including:
– Centerline Taxiways between parallel runways
– Right Angle (90 Degrees) Taxiways when crossing runways
– Design Exit Taxiways in latter third of runway
– Dual Parallel Taxiways to service terminals, gates, and runway

*Note : Sources of recommendations include: FAA Engineering Brief 75 and letter from the FAA
Administrator to City of Los Angeles Mayor Antonio Villaraigosa dated April 2, 2010.

12

FAA Cross-Taxiway Design Guidelines

•

FAA Engineering Brief 75: Recommends right-angle taxiways to provide
the best visual perspective to pilots holding to cross in order to optimize
pilots’ recognition of entry into the runway

13

Proposed Terminal Problem Statements
•

Certain North Airfield improvement options, including the approved LAX
Master Plan, move Runway 6R-24L and/or its associated taxiways too close
to Terminals 1, 2, and 3.

•

Larger aircraft wingspans require greater distances between aircraft gates
than available today.

19

Terminal Alternative Designs
•

Potential alternative designs to adopted Master Plan Terminal
Configurations:
– Do not demolish Terminals 1, 2, and 3, and alter gate configurations to
allow for taxiway improvements.
– Add new concourse and terminal space to provide replacement gates
for those impacted by taxiway improvements and to accommodate
larger aircraft wingspans.

•

LAWA will conduct in-depth study of terminal configurations that utilize the
parking limit line from SPAS Alternatives 1 & 2, and that include a new
Terminal in a portion of the Park One parcel (Terminal 0).

20

Proposed Ground Transportation Problem Statements
•

The LAX Master Plan was designed to exclude private vehicle access to the
Central Terminal Area (CTA) to meet airport security needs.

•

The curb-front and access road system used for passenger drop-off and
pick-up was not designed for projected levels of traffic.

•

Neither the existing nor the LAX Master Plan ground access system takes
advantage of recent changes in planned regional transit projects.

•

Passengers and employees need a transportation system that efficiently
connects off-airport parking, transportation facilities, and the CTA.

21

Ground Transportation Alternative Designs
•

Potential alternative designs to the LAX Master Plan Ground Transportation
System:
– Redesign CTA entry way by utilizing a portion of “Park One” property,
thereby creating additional curbside in the CTA.
– Reconfigure and develop airport facilities that allow for alternate drop-off
and pick-up of passengers outside of the CTA.
– Provide grade-separated/ dedicated transportation system that connects
airport and transit facilities to the CTA.

•

Both SPAS Ground Options contained in the NOP (A & B) provide similar
designs, with differences in the area of mode and the provision of a
Consolidated Rent-A-Car Facility.

•

LAWA will conduct in-depth study of Option A along with the
aforementioned airfield and terminal components.
22

LAX Specific Plan Amendment Study
Advisory Meeting Materials March 12, 2012

March 12, 2012

LAX Specific Plan Amendment Study (SPAS)
Advisory Committee Update

1

SPAS Alternatives

Security Evaluation Update

Timeline Update

•

•

•

Agenda

2

The LAX Stipulated Settlement states that the purpose of SPAS is to
identify amendments that “plan for the modernization and improvement of
LAX in a manner that is designed for a practical capacity of 78.9 million
annual passengers while enhancing safety and security, minimizing
environmental impacts on the surrounding communities, and creating
conditions that will encourage airlines to go to other airports in the region,
particularly those owned and operated by LAWA”.

The Settlement Agreement states that SPAS should focus on “solutions to
the problems that the Yellow Light projects were designed to address”.
The “Yellow Light” Designated Projects are:
– Reconfiguration of North Airfield
– Ground Transportation Center (GTC)
– Automated People Mover (APM) between Central Terminal Area (CTA)
and GTC
– Demolition of Terminals 1, 2 and 3
– Roadways associated with GTC and APM

•

•

SPAS - Objectives

3

• At the same time, we will continue to study other airfield, terminal, and
ground transportation options as a part of the SPAS process.

• We have initiated the preparation of our Draft Environmental Impact Report
with study of these Alternatives.

• Based on a preliminary review of the airfield, terminal, and ground access
options previously identified in the SPAS EIR NOP, LAWA has refined those
options into a series of alternatives that will be studied through the SPAS
process.

Proposed SPAS Alternatives

4

SPAS Alternative 1

5

SPAS Alternative 2

6

SPAS Alternative 3

7

SPAS Alternative 4

8

SPAS Alternative 5

9

SPAS Alternative 6

10

SPAS Alternative 7

11

SPAS Alternative 8

12

SPAS Alternative 9

13

“No Additional Runway Separation” with
“SPAS Ground Concept A”
Master Plan/ “Alternative D”
“No Yellow Light Projects”

Alternative 2

Alternative 3

Alternative 4

“100’ N”
“100’ S”

Alternative 6

Alternative 7

“Consolidated Rent-A-Car Facility at
Manchester Square”
“SPAS Ground Concept B”

Alternative 8

Alternative 9

Ground Alternatives

“350’ N”

Alternative 5

Airfield Alternatives

“260’ N” with “SPAS Ground Concept A”

Former References or “Description”

Alternative 1

Full Alternatives

Alternative Designation

SPAS Alternatives Summary

14

•

Section V. Paragraph I. of the Stipulated Settlement requires LAWA to
conduct an evaluation of the Alternative Projects in consultation with
security experts.

Security Evaluation Update

15

The Security Evaluation for SPAS will be at the Programmatic Level The SPAS Team will provide general project descriptions for each element
to be studied, but specific facility details affecting security considerations
are not available at this conceptual level of planning. Depending on the
results of the evaluation, TranSecure may provide programmatic-level
recommendations to consider in the future more detailed design of the
project.

•

16

Security Implications - The focus of the evaluation will be on security,
particularly as related to the security implications introduced by the SPAS
Alternatives. The evaluation will focus on aspects generally within the
jurisdiction of LAWA, although it may consider requirements of other
agencies having security- related responsibilities. An analysis of safety
considerations (i.e., runway incursions) associated with airport operations is
not within the scope of the security evaluation, given that such safety issues
have been evaluated in other studies.

•

Security Evaluation

Transparency and Confidentiality - A summary of the evaluation will be
included in the SPAS Report, and the full evaluation will be provided as an
appendix to the SPAS Report, if/as appropriate. Any content considered by
LAWA to be Security Sensitive Information (SSI) will be redacted and/or
submitted in a separate confidential report to LAWA management.

•

17

Differences in Future Alternatives - The evaluation will consider key
differences in proposed airport facilities, infrastructure, and operational
profiles (i.e., private vehicle access to the CTA, transit access into the CTA
via dedicated bus or APM, etc.) of the SPAS Alternatives when fully
implemented by the 2025 planning horizon for SPAS.

•

Security Evaluation (cont.)

SPAS Timeline (Updated January 2012)

18

LAX Specific Plan Amendment Study
Advisory Meeting Materials June 28, 2012

All SPAS Report and Draft EIR
Results are Preliminary

SPAS Advisory Committee
June 28, 2012

LAX Specific Plan Amendment Study (SPAS)
Update

1

Methodology and Key Assumptions – Highlights

Preliminary Performance Data – Highlights

Draft EIR Outreach

•

•

•

All SPAS Report and Draft EIR
Results are Preliminary

Process Overview

•

Agenda

2

All SPAS Report and Draft EIR
Results are Preliminary

SPAS Process Overview

3

All SPAS Report and Draft EIR
Results are Preliminary

2011
•Nine Alternatives Developed and Presented
•Draft EIR Analysis Begins

2010
•Additional Scoping
•Refinement of Alternatives

2006 - 2010
•SPAS Initial Planning
•Initial Scoping
•North Airfield Safety Studies Conducted

SPAS To Date

4

Environmental Analysis, including
but not limited to:
• Traffic
• Air Quality
• Noise

•

•

Other issues, including but not
limited to:
• Safety
• Security
• Finance

All SPAS Report and Draft EIR
Results are Preliminary

Project Description & Objectives

•

SPAS Report

5

Expected Contents of Documents:

•

SPAS EIR

Forthcoming release of the SPAS Report & Draft EIR is the next major step
in the disclosure portion of the SPAS process.
– All data and summaries presented today are preliminary and are subject
to change.
– Public meetings in July/August.
– There is no staff-preferred alternative at this time.

•

SPAS Report and Draft EIR

Master Plan/ “Alternative D”
“No Yellow Light Projects”

Alternative 3

Alternative 4

“100’ N”
“100’ S”

Alternative 6

Alternative 7

“Consolidated Rent-A-Car Facility with
Automated People Mover” (APM)/ Opt. C

Alternative 9

All SPAS Report and Draft EIR
Results are Preliminary

“Consolidated Rent-A-Car Facility with
Busway”/ Option B

Alternative 8

Standalone Ground Transportation Alternatives

“350’ N”

Alternative 5

6

“No Increased Separation” (NIS) with “SPAS
Ground Option A”

Alternative 2

Standalone Airfield Alternatives

“260’ N” with “SPAS Ground Option A”

Former References or “Description”

Alternative 1

Integrated Alternatives

Alternative Designation

SPAS Alternatives Summary

All SPAS Report and Draft EIR
Results are Preliminary

Methodology and Key Assumptions - Highlights

7

Passenger Activity Level at 78.9 MAP in future scenarios

•

All SPAS Report and Draft EIR
Results are Preliminary

Baseline Year of analysis set at 2010
– In some resource areas, data from other years was used to
complete or approximate 2010 data
– Data sources include, but are not limited to:
• Traffic counts for intersections in study area
• Driveway/Circuit Counts from airport facilities
• USDOT T-100 database
• Site surveys

•

Methodology and Key Assumptions - General

8

Mode

52%
9%
8%
6%
1%
6%
5%
5%
3%
3%
2%
2%
0%

Baseline

9

*Note = Percentages may not add up to 100% due to rounding

Private Vehicle - Non-Parking
Private Parking Shuttles
Rental Car Shuttles
Hotel Shuttles
Transit Bus
Private Vehicle - Parking
Shared Ride Vans
Taxi
LAX Shuttles
Limosines
"Flyaway"
Charter Bus
APM
All SPAS Report and Draft EIR
Results are Preliminary

Ground Transportation
• Origin and Destination Passengers
78.8% of passenger base
• Mode of Access (see chart right):
– Baseline mode splits adjusted
based on Alternative
– No major operational changes in
CTA assumed
• Low-Emissions LAWA Shuttles/Buses
serving CTA
• New Metro station at Century/Aviation
• Lincoln Boulevard - existing capacity
and connectivity preserved
• APM Maintenance Yard in Manchester
Square

2025 Baseline Mode Splits –
CTA Peak Hour Arrivals*

Methodology and Key Assumptions – Ground Transportation

SPAS
Traffic Study Area
Includes 200
Intersections

All SPAS Report and Draft EIR
Results are Preliminary

SPAS Studied Intersections

Methodology and Key Assumptions – Ground Transportation

10

•

All SPAS Report and Draft EIR
Results are Preliminary

11

All Alternatives provide 153 passenger gates
– Midfield Concourse Satellite Completed
• Includes concourses, passenger processing, and conveyance to the
CTA
– No West Remote Gates
– No changes to cargo areas

Airfield & Terminal Assumptions
• Simulation conducted using SIMMOD
– “Peak Month, Average Day, Peak Month” analysis – August 2025
– Carrier-neutral gating
– 6R/24L remains a Category I runway
– Runway assignments based on configuration

Methodology and Key Assumptions – Airfield/Terminal

Group 6 All-Weather
Group 5 All-Weather (LOS for Group 5);
Group 6 Good Visibility Only
Group 5 Good Visibility Only
Group 5 Good Visibility Only
Group 4
Group 6 All-Weather w/MOS

Alt. 5 – “350' N”

Alt. 1 – “260' N”

Alt. 6 – “100' N”

Alt. 7 – “100’ S”

Alt. 2 – “No Increased
Separation"

Alt. 4 – “Alt. D”

All SPAS Report and Draft EIR
Results are Preliminary

*Note = Equivalency relates to the modeling assumptions used
in SPAS airfield simulations.

Runway ADG Equivalency*

Alternative

Methodology and Key Assumptions - Airfield Operations
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Canadair CRJ-700; Embraer 120
Boeing 737 series;
Airbus 320 series
Boeing 757 and 767 series
Boeing 747 and 777 series;
Airbus 340 series
Airbus 380-800;
Boeing 747-8

ADG 2

ADG 3

ADG 4

ADG 5

ADG 6

13

Beechcraft Super King Air 200;
Learjet 60

ADG 1

All SPAS Report and Draft EIR
Results are Preliminary

Note: Percentages may not add up to 100% due to rounding.

Draft LAX Forecasted Design Day Flight Schedule
Fleet Mix Percentages by Airplane Design Group

Representative Aircraft

Methodology and Key Assumptions – 2025 Fleet Mix

14

Finance
– Rough Order Of Magnitude (ROM) Cost Estimates developed for
each Alternative
– PFC remains $4.50 through 2025
– ConRAC financed primarily using CFC
– Mid-point of construction cost escalation

•

All SPAS Report and Draft EIR
Results are Preliminary

Construction
– Enabling Projects factored into construction impacts and
financial analysis
– Cumulative Projects analysis includes known airport projects,
regional projects, and regional growth that could occur within the
planning horizon.

•

Methodology and Key Assumptions – Other

All SPAS Report and Draft EIR
Results are Preliminary

SPAS Potential Construction Staging Areas

Methodology and Key Assumptions - Construction
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All SPAS Report and Draft EIR
Results are Preliminary

SPAS Report and DEIR Preliminary Results

16

All SPAS Report and Draft EIR
Results are Preliminary

Off-Airport
• Significant impacts to intersections in the greater LAX area, related mostly
to non-airport related traffic growth and to forecasted growth in passengers
to 78.9 MAP.
• Some variability in which intersections are impacted based on the Ground
Transportation Alternative selected.
• Presence of ConRAC tends to concentrate and redistribute traffic impacts.

On-Airport
• In “Alternative D”, the CTA is closed to vehicular traffic.
• In all other Alternatives (including the “No Yellow Light Projects”
Alternative):
– After mitigation, impacted CTA intersections and curbsides function at
Level of Service (LOS) B or better;
– except for the intersection of World Way South and Center Way (the
airport roadway exit), which functions at LOS C.

SPAS DEIR Preview - Traffic

17

Reduction in CO (lbs./day)

All SPAS Report and Draft EIR
Results are Preliminary

SPAS DEIR Preview – Air Quality (Ground Transportation)
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North Airfield Planning Objectives
Provide for north airfield improvements that:
•
Are consistent with FAA design standards
for the largest aircraft types currently in
service and anticipated for the future (ADG
V and VI aircraft) for all weather conditions;
•
Minimize modifications of standards,
waivers, or operational restrictions, all of
which reduce airfield efficiency and level of
service;
•
Reduce the potential for airfield hazards,
including incursions, and enhance the
overall safety of airfield operations through
runway and taxiway design;
•
Accommodate a greater percentage of
departing aircraft, thereby increasing airfield
efficiency;
•
Provide sufficient areas at the ends of the
runways for holding arriving flights and
sequencing departing aircraft; and
•
Minimize or eliminate the extent to which
Runway Protection Zones overlay
residential areas.

All SPAS Report and Draft EIR
Results are Preliminary

•“No Increased Separation” only partially meets
the planning objectives due to a lack of a
centerfield taxiway.

•“100’S” meets the same planning objectives as
“Alt. D” to a lesser extent.

•“Alt. D” meets all planning objectives except for
the objective relating to conflicts between the
RPZ and residences.

•“260’ N” meets all planning objectives to a
lesser extent, followed by “100’N”.

•“350’N” meets all planning objectives to the
greatest extent.

LAWA has itemized safety improvements
included in each Alternative in accordance
with North Airfield Planning Objectives. In
summary:

SPAS Report Preview – Airfield Safety

Incremental Change

All SPAS Report and Draft EIR
Results are Preliminary

SPAS DEIR Preview – Air Quality (Airfield)
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Incremental Change

All SPAS Report and Draft EIR
Results are Preliminary

SPAS DEIR Preview – Aircraft Noise (Dwellings)
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All SPAS Report and Draft EIR
Results are Preliminary

Alternative 1 – 260’ North
2025 65 CNEL Contour

SPAS DEIR Preview – Aircraft Noise
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All SPAS Report and Draft EIR
Results are Preliminary

Alternative 2 – No Increased Separation
2025 65 CNEL Contour

SPAS DEIR Preview – Aircraft Noise
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All SPAS Report and Draft EIR
Results are Preliminary

Alternative 3 – Alt. D
2025 65 CNEL Contour

SPAS DEIR Preview – Aircraft Noise

24

All SPAS Report and Draft EIR
Results are Preliminary

Alternative 4 – No Yellow Light Projects
2025 65 CNEL Contour

SPAS DEIR Preview – Aircraft Noise

25

All SPAS Report and Draft EIR
Results are Preliminary

Alternative 5 – 350’ North
2025 65 CNEL Contour

SPAS DEIR Preview – Aircraft Noise
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All SPAS Report and Draft EIR
Results are Preliminary

Alternative 6 – 100’ North
2025 65 CNEL Contour

SPAS DEIR Preview – Aircraft Noise

27

All SPAS Report and Draft EIR
Results are Preliminary

Alternative 7 – 100’ South
2025 65 CNEL Contour

SPAS DEIR Preview – Aircraft Noise
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All SPAS Report and Draft EIR
Results are Preliminary

SPAS Report Preview - Costs
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All SPAS Report and Draft EIR
Results are Preliminary

Draft EIR Outreach

30

Draft EIR

We
Are
Here

75-Day
Review

BOAC &
Local Approvals

2013

All SPAS Report and Draft EIR
Results are Preliminary

Response to
Comments

SPAS – CEQA (Program Level)

2012

SPAS Timeline

NEPA (if necessary)

31

Individual Projects – CEQA (Project
Level)

2014

Confirm Current Contact Information for SPAS DEIR Distribution

•

32

Public Meetings
– At least two meetings in Airport Vicinity – Weekday Evening and
Weekend
– One meeting to be broadcast online via Ustream or some other
online service

•

All SPAS Report and Draft EIR
Results are Preliminary

Draft EIR Comment Period extended to 75 days

•

Draft EIR – Upcoming Public Outreach

Appendix E
LAX SPECIFIC PLAN AMENDMENT STUDY REPORT

Concept Development Process

Appendix E1
LAX SPECIFIC PLAN AMENDMENT STUDY REPORT

Airfield and Terminal Concept Development

July 2012

Prepared for:
Los Angeles World Airports
One World Way
Los Angeles, California 90045

.

Provided within Appendix E1 are various technical analyses that were developed and/or considered in
conjunction with the formulation of preliminary concepts for north airfield improvements. The analyses
include airfield design considerations related to aircraft operations, such as safety clearances, runway
protection zones, navigational aids, pilot line-of-sight, and aircraft take-off length requirements, and also
include identification of other improvements, such as realignment of Lincoln Boulevard, enclosure of all or
part of the Argo Drainage Channel, and removal of existing terminal gates and other airfield facilities due
to the relocation of runways and taxiways, that would need to occur in conjunction with certain airfield
improvement concepts. Also provided in this appendix is documentation associated with preliminary
concepts formulated through numerous meetings with the community and the SPAS Advisory Committee
in 2006 and 2007. Provided below is a list of the technical analyses contained in Appendix E1 followed
by a matrix identifying which airfield improvement concepts, relative to either relocating Runway 6L/24R
northward by a certain distance (e.g., "260' N" represents the concept of moving Runway 6L/24R 260 feet
northward), relocating Runway 6R/24L southward by a certain distance (e.g., "340' S" represents the
concept of relocating Runway 6R/24L 340 feet southward), or not changing/increasing the existing
separation between the two runways (e.g., the "No Sep" option).













E1-1.
E1-2.
E1-3.
E1-4.
E1-5.
E1-6.
E1-7.
E1-8.
E1-9.

LAX Concept Development Report and Planning Illustrations
Runway 6R/24L Relocated 100 ft. South Taxiway-Taxilane Concepts
Runway 6L/24R Relocated North Taxiway-Taxilane Concepts
Runway Visibility for North Airfield Concepts
Los Angeles International Airport Takeoff Length Analysis for Runway 6R/24L
Land Uses Within the Runway Protection Zone
Argo Drainage Channel
Lincoln Boulevard
Specific Plan Amendment Study (SPAS) EIR Airfield Alternatives Westside Navigational
Aids/Lighting Overview
E1-10. Specific Plan Amendment Study (SPAS) EIR Airfield Alternatives Eastside Navigational Aids
E1-11. North Airfield Abandoned Tunnel Segment
E1-12. Taxilane D Westerly Extension Impacts

LAX Specific Plan Amendment Study
Summary Matrix of Planning Studies Related to Airfield and Terminal Concepts Development

Issue Addressed
Aircraft Profile Analysis
Argo Drainage Channel
Terminal Gates
Initial Concepts
Lincoln Boulevard
Navigational Aids
North Airfield Abandoned Tunnel Segment
Takeoff Length Analysis
Pilot Line-of-Sight Analysis
RPZ Analysis
Taxilane D Extension
1

Appendix
Number
E1-4
E1-7
E1-2 & E1-3
E1-1
E1-8
E1-9 & E1-10
E1-11
E1-5
E1-4
E1-6
E1-12

340' S

X
X

100' S

No Sep

X
X

X
X

X
X

X
X

1

X

1

100' N

200' N

260' N

300' N

X
X
X
X
X
X
X
1
X
X
X
1
X

X
X
X

X

X
X
X

X

X

340' N

X
X

400' N

X

X
X
X

X

X

X
X
1
X
X
X
1
X

350' N

1

X
X
X

X
X
1
X
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Source: Los Angeles International Airport ALP, Landrum & Brown, 2005; FAA AC 150/5300-13, Airport Design ; Aerial Photography, Digital Globe, March 12, 2008; Ricondo & Associates, Inc .
Prepared by: Ricondo & Associates, Inc.
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Future North Airfield Concept - Runway 6R-24L Shifted 100 ft. South
ADG-VI Taxiway - ADG-V Taxilane - Service Road
August 2010
DRAFT
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2. Proposed service road closed during ADG-VI operations on Taxilane D.
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Source: Los Angeles International Airport ALP, Landrum & Brown, 2005; FAA AC 150/5300-13, Airport Design ; Aerial Photography, Digital Globe, March 12, 2008; Ricondo & Associates, Inc .
Prepared by: Ricondo & Associates, Inc.
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Exhibit 18

Future North Airfield Concept - Runway 6R-24L Shifted 100 ft. South
ADG-V Taxiway - ADG-V Taxilane - Service Road
September 2010
DRAFT

Appendix E1-3
LAX SPECIFIC PLAN AMENDMENT STUDY REPORT

Runway 6L/24R Relocated North TaxiwayTaxilane Concepts
February 2011

Prepared for:
Los Angeles World Airports
One World Way
Los Angeles, California 90045

Prepared by:

Ricondo & Associates, Inc.
1917 Palomar Oaks Way Suite 350
Carlsbad, CA 92008

Table 1

Los Angeles International Airport

Taxiway D and Taxilane E Relocation - Design Criteria (feet)

Runway - Taxiway

Option 1

Option 2

Option 3

400

500

500

1/

2841/

Taxiway - Taxilane

267

261

Taxilane - Service Road E

142

112.5

142

Service Road E Width

25

25

25

Runway to Parking Limit Line

834

898.5

951

7

12

16

Total Gates Affected

Notes: 1/ FAA Draft Engineering Brief (EB) #78 "Application of New Linear Equations for New Large Airplane Taxiway and Taxilane Separation Criteria". Incorporation
of EB #78 into FAA Advisory Circular (AC) 150/5300-13, Airport Design , is pending.
Source: Los Angeles International Airport ALP, HNTB, August 2010; AC 150/5300-13 Airport Design, FAA, January 3, 2011;
PathPlanner A5, SimtraAerotech, 2010; Ricondo & Associates, Inc.
Prepared by: Ricondo & Associates, Inc.

March 3, 2011

Table 2

Los Angeles International Airport

Taxiway D and Taxilane E Relocation - Gate Impact by Terminal and ADG

III

Option 1
IV
V
VI

Total

III

Option 2
IV
V
VI

Total

III

Option 3
IV
V
VI

Eliminated

2

2

n/a

n/a

4

2

2

n/a

n/a

4

3

2

n/a

n/a

5

Downsized / Realigned

-

-

n/a

n/a

-

-

-

n/a

n/a

-

-

1

n/a

n/a

1

Total Affected Gates

4

6

Eliminated

Eliminated

-

-

-

n/a

-

2

-

-

n/a

2

2

1

1

n/a

4

Downsized / Realigned

-

-

1

n/a

1

-

1

1

n/a

2

-

-

-

n/a

-

TBIT

Terminal 2

4

Total

Terminal 3

Terminal 1

ADG

1/

n/a

-

-

n/a

-

n/a

-

-

n/a

-

n/a

-

-

n/a

-

Downsized / Realigned

n/a

-

2

n/a

2

n/a

-

2

n/a

2

n/a

-

4

n/a

4

Total Affected Gates

2

Total Affected Gates

1

4

4

4

Eliminated

-

n/a

-

-

-

1

n/a

-

-

1

1

n/a

-

-

1

Downsized / Realigned

-

n/a

-

1

1

-

n/a

-

1

1

-

n/a

-

1

1

Total Affected Gates

ALL

2

1

2

2

Eliminated

2

2

-

-

4

5

2

-

-

7

6

3

1

-

10

Downsized / Realigned

-

-

3

1

4

-

1

3

1

5

-

1

4

1

6

Total Affected Gates

8

12

16

Note: 1/ Airplane Design Group per wingspans listed in FAA AC 150/5300-13, Airport Design.
Source: Los Angeles International Airport ALP, HNTB, August 2010; AC 150/5300-13 Airport Design, FAA, January 3, 2011;
Draft Engineering Brief #78, FAA, September 20, 2009; PathPlanner A5, SimtraAerotech, 2010; Ricondo & Associates, Inc.
Prepared by: Ricondo & Associates, Inc.

March 3, 2011

Los Angeles International Airport

Overview

Existing Runway 6L-24R

Existing Runway 6R-24L
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Runway 6R-24L Extension
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Terminal Area
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Future ADG-V Parallel Taxilane
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142 ft.
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82 ft.

167 ft.

Aircraft Parking Limit Line

Legend
ADG-V Taxilane Object Free Area (OFA)
New Airfield Pavement
96th St. Bridge Concept
Proposed Service Road E
Aircraft Parking Limit Line
Notes: 1. Airport Boundary is approximate.
Source: Los Angeles International Airport ALP, Landrum & Brown, 2005; AC 150/5300-13 Airport Design , FAA, January 3, 2011 ; STV Incorporated, July 2010; URS, June 2010; Aerial Photography, Digital Globe, March 12, 2008; Ricondo & Associates, Inc.
Prepared by: Ricondo & Associates, Inc.
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Taxiway E & Taxilane D Relocation - Terminal Impacts
ADG-V Taxiway - ADG-V Taxilane - Service Road
March 3, 2011
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No Change

Source: Los Angeles International Airport ALP, Landrum & Brown, 2005; AC 150/5300-13 Airport Design , FAA, January 3, 2011 ; Aerial Photography, Digital Globe, March 12, 2008; PathPlanner A5, SimtraAerotech, 2010; Ricondo & Associates, Inc.
Prepared by: Ricondo & Associates, Inc.
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Largest Airplane Design Group at Gate
III
IV
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2
2
3
1
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6
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4
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Exhibit 3

Taxiway E & Taxilane D Relocation - Terminal Impacts
ADG-V Taxiway - ADG-V Taxilane - Service Road
March 3, 2011

Los Angeles International Airport

Overview
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Existing Runway 6R-24L
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Aircraft Parking Limit Line

Notes: 1. Airport Boundary is approximate.
2. Mixed ADG Taxiway-Taxilane Centerline Separation calculated using FAA Draft
Engineering Brief #78 as presented at the ACI-NA Operations and Technical Affairs
Seminar on October 10-11, 2009. Final FAA approval pending.

Legend
New Airfield Pavement
Proposed Service Road E

ADG-IV Taxilane Object Free Area (OFA)
Aircraft Parking Limit Line

96th St. Bridge Concept

Source: Los Angeles International Airport ALP, Landrum & Brown, 2005; AC 150/5300-13 Airport Design , FAA, January 3, 2011 ; Revised NLA Airport Design Criteria for AC 150/5300-13, FAA, July 1, 2010; Draft Engineering Brief #78, FAA, September 20, 2009;
STV Incorporated, July 2010; URS, June 2010; Aerial Photography, Digital Globe, March 12, 2008; Ricondo & Associates, Inc.
Prepared by: Ricondo & Associates, Inc.
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Exhibit 4

Taxiway E & Taxilane D Relocation - Terminal Impacts
ADG-VI Taxiway - ADG-IV Taxilane - Service Road
March 3, 2011
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using FAA Draft Engineering Brief #78 as presented at the ACI-NA
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Final FAA approval pending.
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Source: Los Angeles International Airport ALP, Landrum & Brown, 2005; AC 150/5300-13 Airport Design , FAA, January 3, 2011 ; Revised NLA Airport Design Criteria for AC 150/5300-13, FAA, July 1, 2010; Draft Engineering Brief #78, FAA, September 20, 2009;
PathPlanner A5, SimtraAerotech, 2010; Aerial Photography, Digital Globe, March 12, 2008; Ricondo & Associates, Inc.
Prepared by: Ricondo & Associates, Inc.
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Exhibit 5

Taxiway E & Taxilane D Relocation - Terminal Impacts
ADG-VI Taxiway - ADG-IV Taxilane - Service Road
March 3, 2011
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Notes: 1. Airport Boundary is approximate.
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2. Mixed ADG Taxiway-Taxilane Centerline Separation calculated using FAA Draft
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Source: Los
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2005; AC 150/5300-13 Airport Design , FAA, January 3, 2011 ; Revised NLA Airport Design Criteria for AC 150/5300-13, FAA, July 1, 2010; Draft Engineering Brief #78, FAA, September 20, 2009;
STV Incorporated, July 2010; URS, June 2010; Aerial Photography, Digital Globe, March 12, 2008; Ricondo & Associates, Inc.
Prepared by: Ricondo & Associates, Inc.
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Exhibit 6

Taxiway E & Taxilane D Relocation - Terminal Impacts
ADG-VI Taxiway - ADG-V Taxilane - Service Road
March 3, 2011
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using FAA Draft Engineering Brief #78 as presented at the ACI-NA
Operations and Technical Affairs Seminar on October 10-11, 2009.
Final FAA approval pending.
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PathPlanner A5, SimtraAerotech, 2010; Aerial Photography, Digital Globe, March 12, 2008; Ricondo & Associates, Inc.
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Taxiway E & Taxilane D Relocation - Terminal Impacts
ADG-VI Taxiway - ADG-V Taxilane - Service Road
March 3, 2011
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MEMOR
RANDUM

Date:

May 25, 2011
2

To:

Mr. Tony Skidmore
Ms. Robin
n Ijams
CDM

From:

S
Stephen Smith

Subject:

RUNWAY
Y VISIBILIT
TY FOR NOR
RTH AIRFIE
ELD CONCE
EPTS

mic Panel com
mpleted the Los Angeless Internationnal Airport ((LAX)
In Februaary of 2010,, an Academ
North Airrfield Safety Study
S
with th
he primary pu
urpose of esttimating the ppotential leveel of safety fo
for the
existing and
a prospecttive North Airfield
A
confiigurations. A
As part of thhe study, thee Academic Panel
examined
d characteristtics of airportt geometric design
d
that coould impact tthe level of ssafety.
Although
h technologiees, such as Aiirport Surface Detection E
Equipment - Model X (A
ASDE-X), Ruunway
Status Lig
ghts and Airrport Movem
ment Area Saffety System (AMASS) caan warn piloots and Air T
Traffic
Controlleers of potenttial runway incursions, visual
v
inspecction down a departure runway by pilots
remains the
t last line of
o defense. As such, thee ability of taaxiing aircraaft to maneuvver in such a way
that pilotts can obserrve the depaarture/arrivall end of thee active runw
way, a direcct product oof the
geometricc design of the
t crossing taxiways, co
ould increasee the level oof safety for the Future N
North
Airfield.
AA) Engineeering Brief 775, Incorporration of Ruunway
In the Federal Aviattion Administration (FA
n Prevention into Taxiwa
ay and Apron
n Design, thee FAA proviided preliminnary guidancce for
Incursion
planning and design of
o taxiway geometry
g
to minimize
m
thee likelihood oof runway inncursions. O
One of
mmendations by the FAA
A includes thee use of a rigght angle (90 degrees) croossing for taxxiway
the recom
and runw
way intersectiions. The in
ntent behind this recomm
mendation is tto provide piilots the abillity to
see the deeparture/arriv
val end of a runway
r
they are about to cross while aat the holdlinne.
gurations for the North Airfield
A
weree developed in conjunction with the LAX
As conceeptual config
Specific Plan
P
Amendment Study (SPAS), Riccondo & Asssociates, Inc. (R&A) repllicated the aiircraft
maneuverring analysiss conducted as part of the
t Los Anggeles Internaational Airpoort North Aiirfield
Safety Sttudy in orderr to determiine the abilitty of a pilott to observee the departuure/arrival ennd of
Runway 6R-24L
6
priorr to crossing it from Runw
way 6L-24R for each Norrth Airfield cconcept.
In additio
on to evaluaating the visual range for
f each Noorth Airfield concept, thhe associatedd taxi
maneuverrs were used
d to determiine the tail path of eachh evaluated aircraft. Frrom this, thhe tail
penetratio
on or clearan
nce of the 6R--24L and 6L-24R Obstaccle Free Zonees (OFZ) couuld be determ
mined.
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The techn
niques used to determin
ne the visual range and O
OFZ penetraations were tthen combinned to
ascertain the minimum
m separation
n between Ru
unway 6L-244R, the Centterfield Taxiiway and Ruunway
6R-24L in order to prrovide adequate space forr an A380 orr smaller Airpplane Designn Group V (A
ADGV) aircrafft to hold at the
t crossing taxiway
t
hold
dline at an anngle allowingg the left-seatted pilot to seee the
departuree/arrival end of
o Runway 24L
2 while keeeping the airccraft tail cleaar of the OFZ
Zs at all times.
The assum
mptions, metthodology an
nd results of the
t analysis aare describedd below.

Assum
mptions
The Critiical Sight Diistance, the distance
d
that a pilot can see down thhe active runnway, is prim
marily
dependen
nt on five facttors:
1. Visibility Angle (aircraaft dependen
nt)
2. Wheelbase (aircraft deependent)
3. Runway 6R-24L
6
to Ceenterfield Tax
xiway Separaation (conceppt dependentt)
4. Centerfielld Taxiway to
o Crossing Taxiway Interrsection Geom
metry (conceept dependennt)
5. Method off Steering (piilot dependen
nt)
Each of th
he five factorrs is describeed in the follo
owing sectionns.

Visibilitty Angle
Visibility
y Angle repreesents the maaximum anglee in a horizonntal plane thaat a pilot cann see while seeated
in a naturral position. This angle can be found in
i the Airplaane Manufactturer’s Airplaane
Characteeristics for Aiirport Planniing manuals and
a varies baased on aircraaft type. A ddepiction of tthe
Visibility
y Angle is pro
ovided in Exhibit 1. Tab
ble 1 lists thee Visibility A
Angle for the aircraft incluuded
in this analysis.

Wheelbase
Wheelbasse is the distance from th
he nose gear to the midpooint of a linee connecting the centers oof the
main carrriages. A lon
nger wheel base
b
slows th
he rate at whhich the bodyy of an aircraaft rotates annd can
reduce th
he angle of an aircraft once
o
it reach
hes the holdd line. A ddepiction of the Wheelbaase is
provided in Exhibit 1. The Wheellbase for the aircraft incluuded in this aanalysis can be found in Table
1 above.
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Table 1
Visibility Angle
A
by Aircrraft
Aircra
aft

Visibility Angle (Deg
g.)

Whe
eel Base (ft.)

Airbus
s A380-800

121.00

109.1

Boeing B787-8

121.49

102.4

Boeing B777-300ER
R

125.00

97.9

Airbus
s A340-600

135.00

97.3

Boeing B747-8

145.00

84.0

Boeing B747-400ER
R

145.00

74.7

Source: Boeeing, Airplane Characteristics
C
fo
or Airport Planning, Various Dattes; Airbus, Airpplane Characterisstics for Airport
Plan
nning, Various Dates.
D
Prepared by
y: Ricondo & Asssociates, Inc., March
M
2010.

Runway
y 6R-24L to
o Centerfie
eld Taxiway
y Separatio
on
Runway to Centerfielld Taxiway Separation
S
(““runway-taxiiway separattion”) determ
mines the disstance
that aircrraft have to maneuver prior
p
to reacching the hooldline. Larrger separatiions increasee this
distance, allowing airrcraft to hold
d closer to peerpendicular tto the runwaay holdline, pproducing a llarger
Critical Sight
S
Distancce. A depicction of the runway-taxiw
way separatiion componeent is providded in
Exhibit 1. Table 2 lissts the runwaay-taxiway seeparations forr each Northh Airfield conncept.
Table 2
Runway 6R-24L
6
to Cen
nterfield Taxiw
way Separatio
on by North A
Airfield Conce
ept
Runw
way-Taxiway
Sepa
aration (ft.)

Intersectio
on
Geometrry

100’ North
h

400

“Spiral”

200’ North
h

400

“Spiral”

300’ North
h

500

Standard
d

400’ North
h

550

Standard
d

Concept

Source: Ricondo & Associaates, Inc., March 2010.
Prepared by
y: Ricondo & Asssociates, Inc., March
M
2010.

Centerfield Taxiway to Cros
ssing Taxiw
way Interse
ection Geo
ometry
Two types of Centeerfield Taxiw
way to Crossing Taxiwaay Intersectiion Geometrries (“interseection
geometry
y”) were utillized for thee North Airfi
field conceptts, Standard Design and “Spiral” Deesign.
Standard Design utilizes one arc with a radiu
us of 170 ft., the FAA staandard for A
ADG-VI taxiw
ways,
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which is tangent to both the Centterfield Taxiw
way and the Crossing Taaxiway. Thee “Spiral” Deesign,
similar to
o Taxiway H of the LAX
X South Airffield, uses tw
wo arcs, 5000 ft. radius aand 150 ft. raadius,
connected
d by a straigh
ht segment in
n order to red
duce the devviation of an aaircraft’s taill towards Ruunway
6L-24R as
a it turns ontto the crossin
ng taxiway. This minimiizes the oppoortunity for ppenetrations tto the
24R OFZ
Z, but also slo
ows the turniing rate of th
he aircraft, reesulting in sm
maller Criticaal Sight Disttances
when at the
t holdline. A depiction of the two ty
ypes of interssection geom
metries can bee found in Exxhibit
1.
Due to th
he Critical Siight Distancee disadvantage of the “S
Spiral” Desiggn, it was onnly utilized foor the
100 North
h and 200 No
orth Conceptts. Table 2 lists
l
the interrsection geom
metries by eaach North Aiirfield
concept.

Method of Steerin
ng
For the purposes of th
his analysis, two Methodss of Steeringg (“turns”) w
were chosen too approximaate the
way that pilots
p
will neegotiate the tu
urn: Cockpitt over Centerrline and Judggmental Oveersteer.
Cockpit over
o
Centerlline is generrally preferreed when dessigning taxiw
way intersecttions to minnimize
potential aircraft excu
ursions from
m the taxiwaay and proviide a more eexpeditious m
means of mooving
traffic. The
T Centerlin
ne is referencing the yellow line that iss painted to rrepresent the center path oof the
taxiway. On the oth
her hand, Jud
dgmental Ov
versteer, wheere a pilot m
may intentionnally taxi passt the
centerlinee radius of a curve in ord
der to keep th
he aircraft’s main gear w
within the deffined edges oof the
taxiway pavement
p
durring the turn,, requires less pavement, but can prodduce more coomplex and sllower
taxi moveements.
Relative to one anotther, Cockpitt over Centeerline producces more grradual turns, resulting inn less
deviation
n by the taill towards Ru
unway 6L-24R, but smaaller Criticall Sight Disttances due tto the
resulting lower anglee at the hold
dline. Judgm
mental Overssteer producees a sharper turn, resultiing in
increased
d deviation by
y the tail tow
wards Runwaay 6L-24R, buut larger Crittical Sight D
Distance as a result
of reachin
ng the holdlin
ne at a higher angle.
The FAA
A recognizess both types of steering in Advisorry Circular 1150/5300-13, Airport Deesign,
Section 406
4 paragrap
phs (a) and (b),
( and reco
ommends acccommodatingg the Cockpiit over Centerline
turn when
n practicable.
Combined, these two
o types of turrns tend to give
g
values nnear the endds of the specctrum in term
ms of
Critical Sight
S
Distancce (more likely with a Judgmental O
Oversteer; less likely witth a Cockpitt over
Centerlin
ne turn) and OFZ Penetraation (less lik
kely with a Cockpit over Centerline turn; more llikely
with a Jud
dgmental Ov
versteer turn).
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Metho
odology
The follo
owing section
ns provide an
a overview of the methhodology R&
&A employedd to calculatte the
Critical Sight
S
Distancce and potenttial OFZ pen
netrations as a result of thhe runway-taaxiway separration,
intersection geometry
y and turn typ
pe for each North
N
Airfieldd concept.

Critical Site Distance Calcullation
PathPlann
ner A5©, a Computer-A
C
ided Design (CAD) baseed aircraft traacking progrram developeed by
Simtra AeroTech
A
AB, was used to
o simulate th
he aircraft taaxi movemennts associatedd with each oof the
North Airrfield concep
pts.
The Airp
plane Manufaacturer’s Airp
rplane Chara
acteristics forr Airport Pllanning manuuals were ussed to
determinee the Pilot’s Eye Position
n, from which
h the Angle to the holdlinne and Criticcal Sight Disstance
were meaasured. A depiction
d
of these measu
urements is shown in E
Exhibit 2. T
The Critical Sight
Distance is measured along the en
ntire Visibiliity Angle spaan that coverrs the runwaay. It stops w
where
the Visib
bility Angle line
l
intersectts the centerrline for Runnway 6L-24R
R. Because operations aat the
airport arre predominaately West Flow (landingss on Runwayy 24R and takkeoffs from R
Runway 24L
L), the
pilot seatted in the lefft was the fo
ocal point for the Visibillity Angle (sstarting from
m the center oof the
aircraft to
o the left). Note:
N
In insttances when the limits o f the Visibillity Angle doo not intersecct the
Centerlin
ne of Runway
y 6R-24L, thee Critical Sig
ght Distance iis assumed too be “Unlimiited”.

OFZ Penetration Analysis
A
In order to
t protect thee transition of
o aircraft to and from thee runway, eaach runway eend (24R, 6L
L, 24L
and 6R) has a separrate OFZ. The
T clearing
g standards of the OFZ prohibit obbject penetraations,
including
g taxiing and
d parked airccraft. As su
uch, it is neccessary to prrovide sufficient separatiion to
prevent the
t tails of aircraft taxiiing along th
he centerfieldd and associiated crossinng taxiways from
1
penetratin
ng the OFZ.
Depicted in Exhibit 3,
3 the OFZ iss comprised of
o the Runwaay OFZ (RO
OFZ), Inner-aapproach OFZ
Z and
Inner-tran
nsitional OFZ
Z. Each of th
he componen
nts of the OFZ
Z is describeed below:
The ROF
FZ is a rectan
ngular volum
me of airspacee centered ovver the runwaay that extennds 200 ft. beeyond
each end of the runwaay and is “D”” ft. wide.

1

FAA, AC
C 150/5300-13 Airport Design
n, January 3, 2011.
2
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Having the
t same wid
dth as the ROFZ,
R
the Inner-approacch OFZ beggins 200 ft. from the ruunway
threshold
d and extendss 200 ft. pastt the last unitt of the approoach lightingg system. Thhe Inner-approach
OFZ has a slope of 50
0 (horizontal)) to 1 (verticaal).
The Inner-transitionall OFZ extends along thee sides of thee runway. Itt rises verticcally a distannce of
“H” from
m the edge off the ROFZ. Then, for CAT
C
I runwaays, the Innerr-transitionall OFZ travells at a
slope of 6 (horizontaal) to 1 (vertiical) to 150 ft. above th e establishedd airport elevvation. For CAT
II/III runw
ways, the Inn
ner-transition
nal OFZ slop
pes 5 (horizoontal) to 1 (vvertical) out to a distancee “Y”
from runw
way centerlin
ne, and then changes to a slope of 6 ((horizontal) tto 1 (verticall) to 150 ft. aabove
the establlished airportt elevation.
The “D”, “H” and “Y
Y” variables for
f each Norrth Airfield ru
runway end ccan be foundd in Exhibit 33. As
seen in th
he accompan
nying table, the
t resulting OFZ dimenssions for thee 24R and 244L OFZs are most
critical. As
A a result, penetrations
p
or
o clearancess will be deteermined relatiive to these O
OFZs.
To determ
mine the OFZ penetration
n or clearancce by taxiingg aircraft, the perpendicuular distance from
the centeerfield taxiw
way centerlin
ne to the most
m
criticall tail positioons (from tthe PathPlannner©
simulatio
ons) was meaasured. The maximum taail height off the evaluateed aircraft w
was then plottted at
this distan
nce relative to
t a profile view
v
of the 24
4R and 24L O
OFZs. For aall North Airffield conceptts, the
Centerfieeld Taxiway was depressed at the maaximum allow
wable 1.5% grade from rrunway paveement
edge to taaxiway pavem
ment edge.

Resultts
This section describes the Critical Site Distan
nce and OFZ
Z penetrations associated with the Exxisting
Airfield and the fou
ur proposed North Airfieeld conceptss. In additiion, this secction providees an
overview
w of the minim
mum runway
y-taxiway sep
parations neeeded to proviide enough sspace for an A380
or ADG-V
V aircraft to reach the cro
ossing taxiway holdline aat an angle thhat will provvide the left-sseated
pilot the ability
a
to see the end of Runway
R
24L while keepinng the aircrafft clear of thee OFZ surfaces.

Baseline Scenario
o
Results for
f the Baselline Scenario
o (Existing North
N
Airfieeld) were exttracted from
m the Los Anngeles
Internatio
onal Airport North Airfieeld Safety Stu
udy. A summ
mary of the reesults can be found in Tab
ble 3.
As shown
n in Table 3, the existing North Airfieeld cannot acccommodate an A380 whhile at the holldline
at an ang
gle that would
d provide thee pilot, seated
d on the left side, the abiility to see thhe end of Ruunway
24L.
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Table 3
Baseline Scenario
S
Critical Aircraft

Visibility A
Angle (Deg.)

Criticcal
Sight Distance (ft.)

Taxiway Y

Boeing
g B737-7001/

1
134

Unlimitted

Taxiway Z

Airbu
us A380-800

1
121

507
7

Taxiway AA

Airbu
us A380-800

1
121

696
6

Taxiway BB

N/A2/

N
N/A

Unlimitted

Runway Exit

Notes:

1// Aircraft landing Runway 24R and exiting Taxiwa
ay Y are primarilyy limited to South
hwest Airlines’ Bo
oeing B737s taxiiing to
Terminal 1.
ay BB hold perpe
endicular to Runw
way 6R-24L. Anyy aircraft with a
2// Aircraft landing Runway 24R and exiting Taxiwa
Unlimited” Visibilitty. An A380 and
d longer ADG-V aircraft
Visibility Angle equal to or greatter than 90 degrrees will have “U
A
and B747-400) holding
g at 90 degrees at Taxiway BB w
will penetrate the
e Category II/III O
OFZ for
(B777-300ER, A340-600
Runway 6L-24R
R.

Source: Barrnett, Arnold, Michael
M
Ball, George Donohue, George Hanseen, Amedeo Oddoni, and Antonnio Trani, Los A
Angeles
Internationa
al Airport North Airfield Safety Study,
S
February 19, 2010.
Prepared by
y: Ricondo & Asssociates, Inc., March
M
2011.

North Airfield
A
Con
ncepts
The Critiical Sight Diistance and 24R CAT III/III OFZ peenetrations fo
for each of thhe North Aiirfield
concepts are describeed below. More
M
detailed data, includding Angle too the holdlinne and 24L C
CAT I
OFZ peneetrations are provided in Table
T
A-1, which
w
is attacched at the ennd of this meemorandum.

100’ North
The 100’ North concept has a Ru
unway 6L-24
4R to Centerrfield Taxiwaay separationn of 400 ft. and a
Centerfieeld Taxiway to
t Runway 6R-24L
6
separration of 4000 ft. None off the aircraft evaluated caan see
the end of Runway 24
4L while hold
ding on the laast crossing ttaxiway on thhe west end. Additionally, the
tail of th
he A380-800, B777-300E
ER, B747-8 and B747-4000ER penetrrate the 24R
R CAT II/III OFZ
using botth turn types (Cockpit over
o
Centerliine and Judggmental Oveersteer). Thhe A380-8000 also
penetrates the 24L CA
AT I OFZ.
As a resu
ult of the graadual turn produced by the “Spiral” Design, thee proximity oof the Centeerfield
Taxiway to Runway 6R-24L
6
and the large wiingspan of thhe A380-8000, it should bbe noted that upon
reaching the holdline the left win
ngtip of an A380-800
A
peenetrates the 6L-24R Runnway Safety Area
(RSA) by
y 16.6 ft. for a Cockpit ov
ver Centerlinee turn and 6.99 ft. for a Juddgmental Ovversteer turn.
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Table 4 summarizes
s
the
t Critical Sight
S
Distancce and Maxim
mum Penetrattion (highestt penetration value
among th
he parallel, turn and/or holdline vallues) to the 24R CAT II/III and 24L CAT I OFZs
associated
d with each
h aircraft. Exhibits
E
4 through
t
15 depict the ttaxi maneuvver, Critical Sight
Distance and OFZ pro
ofile for each
h aircraft.
Table 4
100’ North
h Summary

Aircraft

Critical Sight
stance (ft.)
Dis

Cockp
pit over Centerlin
ne
Ma
ax. 24R OFZ
Max. 24L OFZ
Pe
enetration (ft.)
Penetration (ft.)

Critical Sight
Distance (ft.)

Judgmental Ovversteer
Max. 24R OFZ
Max. 24L
L OFZ
Penetratio
on (ft.)
Penetration ((ft.)

Airbus A380-800

428.8

18.7

3.7

480.6

19.6

1.9

Boeing B78
87-8

464.8

-

-

525.3

-

-

Boeing B77
77-300ER

488.7

0.2

-

564.9

1.1

-

Airbus A340-600

748.6

-

-

910.2

-

-

Boeing B74
47-8

1,652.3

2.5

-

2,432.6

3.4

-

Boeing B74
47-400ER

1,833.5

3.0

-

2,859.0

3.7

-

Source: HN
NTB, Los Angeles International Airport ALP, August
A
2010 (exxisting taxiwayss and facilities);; Simtra Aerotecch AB,
PathPlannerr A5, 2011 (airccraft wheels, wiing and tail path
h and turn calcuulations); FAA,, AC 150/5300-13 Change 16 A
Airport
Design, Jan
nuary 3, 2011 (taaxiway intersectiion designs; hold
dline location; ccenterline locatioons); Ricondo & Associates, Incc., May
2011 (criticaal site and penettration calculatio
ons).
Prepared by
y: Ricondo & Asssociates, Inc., May
M 2011.

200’ North
The 200’ North concept has a Ru
unway 6L-24
4R to Centerrfield Taxiwaay Separationn of 500 ft. and a
Centerfieeld Taxiway to
t Runway 6R-24L
6
separration of 400 ft. As the R
Runway 6R-224L to Centeerfield
Taxiway separation reemains the saame as the 10
00’ North conncept, the Crritical Sight D
Distances andd 24L
CAT I OF
FZ penetratio
ons are identtical for all aircraft
a
at thee holdline. H
However, beccause the Ruunway
6L-24R to
t Centerfield
d Taxiway separation inccreased, the 224R CAT III/III OFZ pennetration by all of
the evaluaated aircraft is eliminated
d.
Also a reesult of haviing identicall Runway 6R
R-24L to Ceenterfield Taaxiway separration as the 100’
North Co
oncept, the wingtip of an A380-800
A
peenetrates the 6R-24L RSA
A by 16.6 ft. and 6.9 ft. fo
for the
Cockpit over
o
Centerline and Judgm
mental Overssteer turns, reespectively.
Table 5 summarizes
s
the
t Critical Sight
S
Distancce and Maxim
mum Penetrattion to the 244R CAT II/IIII and
24L CAT
T I OFZs asssociated with
h each aircraaft. Exhibitss 16 throughh 27 depict thhe taxi maneeuver,
Critical Sight
S
Distance and OFZ profile
p
for eacch aircraft.
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Table 5
200’ North
h Summary

Aircraft

Critical Sight
Dis
stance (ft.)

Cockp
pit over Centerlin
ne
Ma
ax. 24R OFZ
Max. 24L OFZ
Penetration (ft.)
Pe
enetration (ft.)

Critical Sight
Distance (ft.)

Judgmental Ovversteer
Max. 24R OFZ
Max. 24L
L OFZ
Penetration ((ft.)
Penetratio
on (ft.)

Airbus A380-800

428.8

-

3.7

480.6

-

1.9

Boeing B78
87-8

464.8

-

-

525.3

-

-

Boeing B77
77-300ER

488.7

-

-

564.9

-

-

Airbus A340-600

748.6

-

-

910.2

-

-

Boeing B74
47-8

1,652.3

-

-

2,432.6

-

-

Boeing B74
47-400ER

1,833.5

-

-

2,859.0

-

-

Source: HN
NTB, Los Angeles International Airport ALP, August
A
2010 (exxisting taxiwayss and facilities);; Simtra Aerotecch AB,
PathPlannerr A5, 2011 (airccraft wheels, wiing and tail path
h and turn calcuulations); FAA,, AC 150/5300-13 Change 16 A
Airport
Design, Jan
nuary 3, 2011 (ttaxiway intersecction designs; holdline
h
locationn; centerline loccations); Riconddo & Associates, Inc.,
March 2011
1 (critical site and penetration caalculations).
Prepared by
y: Ricondo & Asssociates, Inc., March
M
2011.

300’ North
The 300’ North concept has a Ru
unway 6L-24
4R to Centerrfield Taxiwaay Separationn of 500 ft. and a
Centerfieeld Taxiway to Runway 6R-24L
6
sepaaration of 5000 ft. All of the aircraft evaluated caan see
the end of
o Runway 24
4L while holding at the holdline
h
on thhe last crossinng taxiway. However, thhe tail
of an A38
80-800 penettrates the 24R
R CAT II/III OFZ using eeither turn typpe.
Table 6 summarizes
s
the
t Critical Sight
S
Distancce and Maxim
mum Penetrattion to the 244R CAT II/IIII and
24L CAT
T I OFZs asssociated with
h each aircraaft. Exhibitss 28 throughh 39 depict thhe taxi maneeuver,
Critical Sight
S
Distance and OFZ profile
p
for eacch aircraft.
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Table 6
300’ North
h Summary

Aircraft

Critical Sight
stance (ft.)
Dis

Cockp
pit over Centerlin
ne
Ma
ax. 24R OFZ
Max. 24L OFZ
Pe
enetration (ft.)
Penetration (ft.)

Critical Sight
Distance (ft.)

Judgmental Ovversteer
Max. 24R OFZ
Max. 24L
L OFZ
Penetratio
on (ft.)
Penetration ((ft.)

Airbus A380-800

Unlimited
U

1.5

-

Unlimited

3.2

-

Boeing B78
87-8

Unlimited
U

-

-

Unlimited

-

-

Boeing B77
77-300ER

Unlimited
U

-

-

Unlimited

-

-

Airbus A340-600

Unlimited
U

-

-

Unlimited

-

-

Boeing B74
47-8

Unlimited
U

-

-

Unlimited

-

-

Boeing B74
47-400ER

Unlimited
U

-

-

Unlimited

-

-

Source: HN
NTB, Los Angeles International Airport ALP, August
A
2010 (exxisting taxiwayss and facilities);; Simtra Aerotecch AB,
PathPlannerr A5, 2011 (airccraft wheels, wiing and tail path
h and turn calcuulations); FAA,, AC 150/5300-13 Change 16 A
Airport
Design, Jan
nuary 3, 2011 (taaxiway intersectiion designs; hold
dline location; ccenterline locatioons); Ricondo & Associates, Incc., May
2011 (criticaal site and penettration calculatio
ons).
Prepared by
y: Ricondo & Asssociates, Inc., May
M 2011.

400’ North
The 400’ North concept has a Ru
unway 6L-24
4R to Centerrfield Taxiwaay Separationn of 550 ft. and a
Centerfieeld Taxiway to
t Runway 6R-24L
6
separration of 5500 ft. All of thhe aircraft evvaluated allow the
left seateed pilot to seee the end of Runway 24
4L while hoolding at the holdline onn the last croossing
taxiway. Additionally
y, the tails of
o all the evaaluated aircraaft remain cleear of the 244R CAT II/IIII and
24L CAT
T I OFZs usin
ng either turn
n type.
Table 7 summarizes
s
the
t assumed Critical Sigh
ht Distance aand Maximum
m Penetrationn to the 24R CAT
II/III and
d 24L CAT I OFZs assocciated with each
e
aircraftt. Exhibits 40 through 551 depict thee taxi
maneuverr, Critical Sig
ght Distance and OFZ pro
ofile for eachh aircraft.

Minimum Runway
y to Runwa
ay Separations
In additio
on to determiining the Critical Sight Distance
D
for th
the North Airrfield conceppts, the technniques
described
d above weree used to deetermine the minimum sseparations bbetween Runnway 6L-24R
R, the
Centerfieeld Taxiway and
a Runway 6R-24L in order
o
to provvide end of ruunway visibillity while keeping
the aircraaft tail clear of
o the OFZ while
w
at the crossing
c
taxiw
way holdlinee. In all casees, R&A assumed
only the standard
s
interrsection geom
metry.
As the demands
d
of the A380-800 can vary
y significanttly from othher aircraft, it was evalluated
separately
y from the otther aircraft in
i this analyssis.
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Table 7
400’ North
h
Critical Sight
stance (ft.)
Dis

Aircraft

Cockp
pit over Centerlin
ne
Ma
ax. 24R OFZ
Max. 24L OFZ
Pe
enetration (ft.)
Penetration (ft.)

Critical Sight
Distance (ft.)

Judgmental Ovversteer
Max. 24R OFZ
Max. 24L
L OFZ
Penetratio
on (ft.)
Penetration ((ft.)

Airbus A380-800

Unlimited
U

-

-

Unlimited

-

-

Boeing B78
87-8

Unlimited
U

-

-

Unlimited

-

-

Boeing B77
77-300ER

Unlimited
U

-

-

Unlimited

-

-

Airbus A340-600

Unlimited
U

-

-

Unlimited

-

-

Boeing B74
47-8

Unlimited
U

-

-

Unlimited

-

-

Boeing B74
47-400ER

Unlimited
U

-

-

Unlimited

-

-

Source: HN
NTB, Los Angeles International Airport ALP, August
A
2010 (exxisting taxiwayss and facilities);; Simtra Aerotecch AB,
PathPlannerr A5, 2011 (airccraft wheels, wiing and tail path
h and turn calcuulations); FAA,, AC 150/5300-13 Change 16 A
Airport
Design, Jan
nuary 3, 2011 (taaxiway intersectiion designs; hold
dline location; ccenterline locatioons); Ricondo & Associates, Incc., May
2011 (criticaal site and penettration calculatio
ons).
Prepared by
y: Ricondo & Asssociates, Inc., May
M 2011.

A380-80
00
Table 8 lists the minimum sepaaration betw
ween Runway
ay 6R-24L, tthe Centerfield Taxiwayy and
Runway 6L-24R that allows the A380-800,
A
fo
or both turn types, to seee the end of Runway 24L
L and
remain cllear of the 24R
2
CAT II//III OFZ. Ass shown, a C
Cockpit overr Centerline tturn producees the
larger sep
paration of 464.7
4
ft. betw
ween Runway
y 6R-24L annd the Centerrfield Taxiw
way. Conversely, a
Judgmenttal Oversteer turn produ
uces the mo
ore critical C
Centerfield T
Taxiway to Runway 6L
L-24R
separation
n of 514.9 ft.
f Combineed, these two
o distances rresult in a m
minimum Ruunway to Ruunway
separation
n of 979.6 ftt. The aircraaft movementts and resultiing OFZ proofiles used too develop Tabble 8,
below, arre depicted in
n Exhibits 52
2 and 53.
Table 8
A380-800
0 Minimum Ru
unway 6L-24R
R, Centerfield
d Taxiway and
d Runway 6R
R-24L Separattions
Runw
way 6R-24L to
Centerfield Taxiway (ftt.)

Centerrfield Taxiway tto
Runw
way 6L-24R (ft.))

Cockpitt over Centerlin
ne

464.7

507.0

Judgme
ental Oversteer

457.7

514.9

Turn Ty
ype

Source: HN
NTB, Los Angeles International Airport ALP, August
A
2010 (exxisting taxiwayss and facilities);; Simtra Aerotecch AB,
PathPlannerr A5, 2011 (airccraft wheels, wiing and tail path
h and turn calcuulations); FAA,, AC 150/5300-13 Change 16 A
Airport
Design, Jan
nuary 3, 2011 (taaxiway intersectiion designs; hold
dline location; ccenterline locatioons); Ricondo & Associates, Incc., May
2011 (criticaal site and penettration calculatio
ons).
Prepared by
y: Ricondo & Asssociates, Inc., May
M 2011.
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Remain
ning Aircrafft (B747-8 and ADG-V
V)
Of the remaining airccraft evaluateed in this anaalysis, the B7777-300ER iis the most ddemanding aiircraft
in terms of
o Critical Siight Distancee due to its lo
ow visibility angle from tthe cockpit aand relativelyy long
wheelbasse. The B747
7-400ER is th
he most dem
manding aircrraft in terms oof tail swingg due to its tuurning
performan
nce, wheelbase and tail height. Ass a result, thhe B777-3000ER determinnes the miniimum
Runway 6R-24L to Centerfield
C
Taxiway
T
sepaaration and thhe B747-4000ER determiines the miniimum
Centerfieeld Taxiway to
t Runway 6L
L-24R separaation.
Table 9 details the minimum
m
seeparation between Runwaay 6R-24L, the Centerfi
field Taxiwayy and
Runway 6L-24R
6
that allows the B777-300ER
B
to see the ennd of Runwayy 24L and thhe B747-400E
ER to
remain cllear of the 24
4R CAT II/IIII OFZ.
Table 9
B747-8 an
nd ADG-V Minimum Runw
way 6L-24R, Centerfield
C
Ta
axiway and Ru
unway 6R-24
4L Separations
Runw
way 6R-24L to
Centerfield Taxiway (ftt.)

Centerrfield Taxiway tto
Runw
way 6L-24R (ft.))

Cockpitt over Centerlin
ne

458.0

433.2

Judgme
ental Oversteer

449.8

440.4

Turn Ty
ype

Source: HN
NTB, Los Angeles International Airport ALP, August
A
2010 (exxisting taxiwayss and facilities);; Simtra Aerotecch AB,
PathPlannerr A5, 2011 (airccraft wheels, wiing and tail path
h and turn calcuulations); FAA,, AC 150/5300-13 Change 16 A
Airport
Design, Jan
nuary 3, 2011 (taaxiway intersectiion designs; hold
dline location; ccenterline locatioons); Ricondo & Associates, Incc., May
2011 (criticaal site and penettration calculatio
ons).
Prepared by
y: Ricondo & Asssociates, Inc., May
M 2011.

As shown
n in Table 9,, above, a Co
ockpit over Centerline
C
tuurn produces the larger seeparation of 458.0
ft. betweeen Runway 6R-24L
6
and the Centerfieeld Taxiway.. Converselyy, a Judgmenntal Oversteerr turn
produces the more critical Cen
nterfield Tax
xiway to R
Runway 6L-224R separattion of 440.4 ft.
Combined, these two distances ressult in a min
nimum Runw
way to Runwaay separationn of 898.3 ft.. The
aircraft movements
m
and
a resulting
g OFZ profiles used to develop Tabble 9, abovee, are depictted in
Exhibits 54 through 57.
5

Minimum FAA Runway to Runway Sep
parations
This secttion describees the minim
mum separatio
ons betweenn each runwaay and the ccenterline taxxiway
based on the results deescribed above and the fo
ollowing objeectives:
1. Provide runw
way end visib
bility for all ADG-V airccraft at Runw
way 6R-24L
L holdline prior to
crrossing the ru
unway;
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2. Meet
M
FAA runway to taaxiway sepaaration standdards betweeen Runway 6R-24L andd the
Centerfield
C
Taaxiway for ADG-V
A
with approach
a
vissibility at or aabove a half a mile;
3. Meet
M
FAA runway to taaxiway sepaaration standdards betweeen Runway 6L-24R andd the
Centerfield
C
Taaxiway for ADG-V
A
with approach
a
vissibility below
w a half a mile.

Runway
y 6R-24L to
o Centerfie
eld Taxiway
y
As depiccted in Exhib
bit 54, appro
oximately 46
60 feet is nneeded betweeen Runwayy 6R-24L annd the
Centerfieeld Taxiway to
t provide en
nough room for
f all ADG--V aircraft too maneuver aand position at the
holdline in
i a way thatt provides a visible
v
angle ample enouggh for pilot tto see the endd of Runwayy 24L.
The FAA
A runway to taxiway
t
sepaaration standaard for an AD
DG-V aircraaft with visibility at or abbove a
half mile is 400 feet. A separation
n distance of 460 feet exceeds this stanndard.
Centerfield Taxiway to Runw
way 6L-24R
R
Although
h the ADG-V
V aircraft evalluated in thiss analysis reqquire only 440.3 ft. betweeen the Centeerfield
Taxiway and Runway
y 6L-24R to clear
c
the 24R
R CAT II/III OFZ, this dooes not meett the FAA ruunway
to taxiwaay separation standard for ADG-V airccraft with runnway visibiliity less than a half mile oof 500
ft. Thereefore, in ordeer to meet ob
bjective #3, the
t minimum
m separation between Runnway 6R-24L
L and
the Centeerfield Taxiw
way is 500 feeet.
Exhibit 58
5 depicts th
he summation
n of the abov
ve mentionedd minimum rrunway to taxxiway dimennsions
necessary
y to meet thee three stated
d objectives. This conceept results inn a total sepaaration of 9660 ft.,
requiring the relocatio
on the Runwaay 6R-24L 26
60 feet northh of its existinng location.

Conclusion
Of the No
orth Airfield
d Concepts (1
100’ North, 200’
2
North, 3300’ North aand 400’ Norrth), only thee 400’
North Co
oncept allows the pilots of all the ev
valuated airccraft to see tthe end of R
Runway 24L upon
reaching the holdlinee while rem
maining clearr of the 24R
R and 24L OFZs durinng the maneeuver.
However, when the A380-800
A
is excluded,
e
thee 300’ North Concept cann meet the saame objectivees for
the remaiining aircraft.
Based on
n the Minimu
um Runway to
o Runway Seeparation anaalysis, the Crritical Sight D
Distance andd OFZ
demands of the A380-800 require a minimum separation oof approximaately 980 ft. bbetween Runnways
6L-24R and
a 6R-24L. When the A380-800
A
is excluded, thhe minimum separation reequirement ccan be
reduced to
t 900 feet between
b
the two runway
ys. This, hoowever, resuults in a separation of 4440 ft.
between the Centerfieeld Taxiway
y and Runwaay 6L-24R, w
which does nnot meet thee FAA runw
way to
taxiway standard
s
of 500 ft. for runways
r
with
h approach vvisibility bellow a half a mile. Thus, the
separation
n between Ru
unways 6L-2
24R and 6R-2
24L increasees by 60 ft. too 960 ft.
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Enclosurees: Table A-1
1; Exhibits 1 through 58
cc:
08-14-046
66 #341F
Read File
z:\lawa\lax north runway
r
alternatives\runw
way visibility\resources\\spas_runway visibility range_v5.docx
r
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Concept

13.7
1.3

24R CAT II/III OFZ Penetration while Holding (ft.)
24L CAT I OFZ Penetration while Parallel (ft.)

-

24R CAT II/III OFZ Penetration while Holding (ft.)

3.7
28.3
480.6
.
-

24L CAT I OFZ Penetration while Holding (ft.)
Aircraft Angle to Holdline (Deg.)
Critical Sight Distance (ft.)

66.7

Aircraft Angle to Holdline (Deg.)

-

24L CAT I OFZ Penetration while Parallel (ft.)
24L CAT I OFZ Penetration from Tail Swing (ft.)
24L CAT I OFZ Penetration while Holding (ft.)

-

24L CAT I OFZ Penetration while Parallel (ft.)
24L CAT I OFZ Penetration from Tail Swing (ft.)
24L CAT I OFZ Penetration while Holding (ft.)

-

24R CAT II/III OFZ Penetration while Holding (ft.)
24L CAT I OFZ Penetration while Parallel (ft.)
24L CAT I OFZ Penetration from Tail Swing (ft.)
24L CAT I OFZ Penetration while Holding (ft.)

-

24R CAT II/III OFZ Penetration from Tail Swing (ft.)
24R CAT II/III OFZ Penetration while Holding (ft.)
24L CAT I OFZ Penetration while Parallel (ft.)
24L CAT I OFZ Penetration from Tail Swing (ft.)
24L CAT I OFZ Penetration while Holding (ft.)

-

-

-

-

-

-

Unlimited

90.0

-

-

-

-

-

-

Unlimited

80.4

-

-

-

-

-

-

Unlimited

76.1

-

-

-

-

-

-

Unlimited

72.7

-

-

-

-

-

-

525.3

30.0

-

-

-

-

-

-

464.8

27.0

-

-

-

-

-

-

525.3

30.0

-

-

-

-

-

-

464.8

27.0

Boeing B787-8

-

-

-

-

-

-

Unlimited

79.9

-

-

-

-

-

-

Unlimited

71.3

-

-

-

-

-

-

Unlimited

65.6

-

-

-

-

-

-

Unlimited

62.3

-

-

-

-

-

-

910.2

27.7

-

-

-

-

-

-

748.6

24.2

-

-

-

-

-

-

910.2

27.7

-

-

-

-

-

-

748.6

24.2

Prepared by: Ricondo & Associates, Inc.

Los Angeles International Airport ALP, HNTB, August 2010; Los Angeles International Airport North Airfield Safety Study, Preliminary Report, February 19, 2010; Ricondo & Associates, Inc.

Source: Simtra AeroTech, PathPlanner A5, 2010; Airbus Airplane Characteristics for Airport Planning; FAA AC 150/5300-13 Change 16, Airport Design, January 3, 2011;

-

-

-

-

-

-

Unlimited

82.6

-

-

-

-

-

-

Unlimited

73.3

-

-

-

-

-

-

Unlimited

67.8

-

-

-

-

-

-

Unlimited

64.5

-

-

-

-

-

-

564.9

28.2

-

-

-

-

-

-

488.7

24.7

-

-

-

-

1.1

-

564.9

28.2

-

-

-

-

0.2

-

488.7

24.7

Aircraft
Boeing B777-300ER
Airbus A340-600

Notes: 1/ For all alternatives, the Centerfield Taxiway is depressed at 1.5% from runway pavement edge to taxiway pavement edge.

-

Unlimited
24R CAT II/III OFZ Penetration while Parallel (ft.)

Critical Sight Distance (ft.)

84.9

-

24R CAT II/III OFZ Penetration from Tail Swing (ft.)

Aircraft Angle to Holdline (Deg.)

-

Unlimited
24R CAT II/III OFZ Penetration while Parallel (ft.)

Critical Sight Distance (ft.)

75.4

-

Aircraft Angle to Holdline (Deg.)

3.2
24R CAT II/III OFZ Penetration while Holding (ft.)

-

Unlimited
24R CAT II/III OFZ Penetration from Tail Swing (ft.)

24R CAT II/III OFZ Penetration while Parallel (ft.)

Critical Sight Distance (ft.)

69.9

-

Aircraft Angle to Holdline (Deg.)

1.5

24R CAT II/III OFZ Penetration while Holding (ft.)

-

24R CAT II/III OFZ Penetration from Tail Swing (ft.)

24R CAT II/III OFZ Penetration while Parallel (ft.)

Unlimited

1.9

24L CAT I OFZ Penetration while Holding (ft.)

Critical Sight Distance (ft.)

-

24L CAT I OFZ Penetration from Tail Swing (ft.)

1.3

-

24R CAT II/III OFZ Penetration while Holding (ft.)
24L CAT I OFZ Penetration while Parallel (ft.)

-

24R CAT II/III OFZ Penetration from Tail Swing (ft.)

24R CAT II/III OFZ Penetration while Parallel (ft.)

-

24L CAT I OFZ Penetration from Tail Swing (ft.)

1.3

-

24R CAT II/III OFZ Penetration from Tail Swing (ft.)
24L CAT I OFZ Penetration while Parallel (ft.)

-

24R CAT II/III OFZ Penetration while Parallel (ft.)

25.3
428.8

Critical Sight Distance (ft.)

24L CAT I OFZ Penetration while Parallel (ft.)

Aircraft Angle to Holdline (Deg.)

1.3

24R CAT II/III OFZ Penetration while Holding (ft.)

1.9

15.8

24R CAT II/III OFZ Penetration from Tail Swing (ft.)

24L CAT I OFZ Penetration while Holding (ft.)

19.6

24R CAT II/III OFZ Penetration while Parallel (ft.)

-

16.6

Critical Sight Distance (ft.)

24L CAT I OFZ Penetration from Tail Swing (ft.)

28.3
480.6

Aircraft Angle to Holdline (Deg.)

3.7

18.7

24R CAT II/III OFZ Penetration from Tail Swing (ft.)

24L CAT I OFZ Penetration while Holding (ft.)

16.6

24R CAT II/III OFZ Penetration while Parallel (ft.)

-

428.8

Critical Sight Distance (ft.)

24L CAT I OFZ Penetration from Tail Swing (ft.)

25.3

Airbus A380-800

Aircraft Angle to Holdline (Deg.)

Measurement

Table A-1
Critical Sight Distance and OFZ Penetration by North Airfield Concept

100 North with Spiral Intersection Design
200 North with Spiral Intersection Design
300 North with Standard Intersection Design
400 North with Standard Intersection Design

Cockpit over Center
Judgmental Oversteer
Cockpit over Center
Judgmental Oversteer
Cockpit over Center
Judgmental Oversteer
Cockpit over Center
Judgmental Oversteer

-

-

-

-

-

-

Unlimited

82.2

-

-

-

-

-

-

Unlimited

74.2

-

-

-

-

-

-

Unlimited

67.6

-

-

-

-

-

-

Unlimited

65.0

-

-

-

-

-

-

2,432.6

28.2

-

-

-

-

-

-

1,652.3

25.1

-

-

-

0.3

3.4

0.2

2,432.6

28.2

-

-

-

-

2.5

0.2

1,652.3

25.1

Boeing B747-8

-

-

-

-

-

-
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Unlimited

86.4

-

-

-

-

-

-

Unlimited

77.4

-

-

-

-

-

-

Unlimited

71.2

-

-

-

-

-

-

Unlimited

68.5

-

-

-

-

-

-

2,859.0

29.2

-

-

-

-

-

-

1,833.5

26.0

-

-

-

-

3.7

0.8

2,859.0

29.2

-

-

-

-

3.0

0.8

1,833.5

26.0

Boeing B747-400ER

Los Angeles International Airport
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To:

Joe Huy, Joe
J Birge, Stteve Smith, an
nd Phil Hoggg
Ricondo & Associates

From:

Joshua Jon
nes [ORIGIN
NAL SIGNED
D]

Subject:

LOS ANG
GELES INTE
ERNATIONA
AL AIRPOR
RT
TAKEOFF LENGTH ANALYSIS FOR RUNW
WAY 6R-24L
L

In order to determine the most appropriate
a
future runwaay length too accommodate departurees on
Runway 6R-24L, a takeoff
t
lengtth analysis was
w done uttilizing the 22020 LAX N
No Yellow Light
Project (N
NYLP) Scenaario Schedule. The 2020 LAX NYLP
P Scenario Scchedule was used to deterrmine
the type and
a volume of
o aircraft forrecasted to usse the airportt in the year 22020.
FAA Adv
visory Circullar (AC) 150
0/5325-4B Runway Lenggth Requirem
ments for Airpport Design states
that the airplane man
nufacturers’ airport plan
nning manuaals (APMs) bbe used to ddetermine taakeoff
length forr airplanes with
w a maxim
mum certificatted takeoff w
weight (MTO
OW) of 60,0000 pounds or more
or region
nal jets. An excerpt from
m FAA AC 150/5325-4B
B is attachedd. Using thee APMs from
m the
various airplane
a
manu
ufacturers tak
keoff distancces were calcculated at MT
TOW for thee aircraft included
in the sch
hedule. For the purposess of this anallysis only heeavy aircraft,, defined by the FAA as those
having a MTOW of 255,000 poun
nds or more, were
w used.
Table 1A
A gives the required
r
runw
way takeoff length for hheavy aircraft
ft at MTOW and Internattional
Standard Atmospheree (ISA) temp
perature. Att sea level thhe ISA tempperature is 115°C (59°F). For
referencee the existin
ng Runway 6R-24L len
ngth, existinng Runway 7L-25R lenngth, RSA S
Study
Refinemeent #2 Accelerate-Stop Distance
D
Avaailable (ASDA
A), and Masster Plan Futture ASDA llength
are includ
ded along wiith the percen
ntage of heaavy departuree operations accommodatted by the vaarious
lengths. Peak Montth Average Day
D (PMAD
D) departuress are shownn for each inndividual airrcraft.
Similarly
y, Table 1B gives
g
the requ
uired runway
y takeoff lenggth for heavyy aircraft at M
MTOW and IISA +
15°C tem
mperature. Att sea level thee ISA + 15°C
C temperaturre is 30°C (866°F).
The attached tables sh
hould assist in
n determinin
ng an approprriate takeoff llength for Ruunway 6R-244L.
Enclosurees:
Tables 1A
A & 1B, FAA
A AC 150/53
325-4B, Takeeoff Length S
Spreadsheet, APM Takeoff Charts
cc:

08-14-046
66 341
Read File

z:\lawa\lax north runway
r
alternatives\nortth runway length\runway
y 6r-24l required runway
y takeoff length memo.ddocx

20 NORTH CLARK STREET, SUI TE 1500, C HI CAGO, I L 6 0602
TEL (312) 606-0611 • FAX (312 ) 606-0706
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Table 1A
Runway 6R-24L Required Takeoff Runway Length for Heavy Aircraft at MTOW (feet) and ISA

A300F

2.39% of heavy dep ops

PMAD Dep: 9

A380-800

3.45% of heavy dep ops

PMAD Dep: 13

B787-800

1.33% of heavy dep ops

PMAD Dep: 5

B757-200

28.12% of heavy dep ops PMAD Dep: 106

B757-200F

0.80% of heavy dep ops

PMAD Dep: 3

B757-300

4.24% of heavy dep ops

PMAD Dep: 16

B777-200

8.49% of heavy dep ops

PMAD Dep: 32

B747-8

1.86% of heavy dep ops

PMAD Dep: 7

B777-300

2.92% of heavy dep ops

PMAD Dep: 11

B787-900

0.53% of heavy dep ops

PMAD Dep: 2

A340-500

0.53% of heavy dep ops

PMAD Dep: 2

A340-600

1.06% of heavy dep ops

PMAD Dep: 4

MD-11F

1.06% of heavy dep ops

PMAD Dep: 4

DC-10

0.27% of heavy dep ops

PMAD Dep: 1

DC-10F

1.59% of heavy dep ops

PMAD Dep: 6

MD-10F

0.80% of heavy dep ops

PMAD Dep: 3

B747-400

9.81% of heavy dep ops

PMAD Dep: 37

B767-300

15.12% of heavy dep ops PMAD Dep: 57

B767-300F

1.06% of heavy dep ops

PMAD Dep: 4

DC-8

0.27% of heavy dep ops

PMAD Dep: 1

A330-200

1.86% of heavy dep ops

PMAD Dep: 7

B747-400F

3.18% of heavy dep ops

PMAD Dep: 12

B767-400

1.86% of heavy dep ops

PMAD Dep: 7

A340-300

2.12% of heavy dep ops

PMAD Dep: 8

B747-200

2.39% of heavy dep ops

PMAD Dep: 9

B767-200

2.92% of heavy dep ops

PMAD Dep: 11

B767-200F

0.00% of heavy dep ops

PMAD Dep: 0

6,000

7,000

8,000

9,000

10,000

11,000

12,000
(100.00% of departures accommodated)

PMAD Dep: 0

5,000

Existing Runway 7L-25R Length = 12,091'

0.00% of heavy dep ops

4,000

(90.72% of departures accommodated)

A310F

3,000

Master Plan Future ASDA = 10,700'

2,000

(54.11% of departures accommodated)

1,000

RSA Study Refinement #2 ASDA & Existing Runway Length = 10,285'

Aircraft Type

0

Los Angeles International Airport

13,000

Note: A heavy aircraft is definied by the FAA of having a MTOW greater than 255,000lbs
Source: Aircraft Manufacturers' Manuals, 2020 LAX No Yellow Light Project (NYLP) Scenario Schedule, February 2010; Ricondo & Associates, Inc., April 2010.
Prepared by: Ricondo & Associates, Inc., May 2010.
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Table 1B
Runway 6R-24L Required Takeoff Runway Length for Heavy Aircraft at MTOW (feet) and ISA + 15°C

A300F

2.39% of heavy dep ops

PMAD Dep: 9

B787-800

1.33% of heavy dep ops

PMAD Dep: 5

A380-800

3.45% of heavy dep ops

PMAD Dep: 13

B757-200

28.12% of heavy dep ops PMAD Dep: 106

B757-200F

0.80% of heavy dep ops

PMAD Dep: 3

B787-900

0.53% of heavy dep ops

PMAD Dep: 2

B757-300

4.24% of heavy dep ops

PMAD Dep: 16

B777-200

8.49% of heavy dep ops

PMAD Dep: 32

B747-8

1.86% of heavy dep ops

PMAD Dep: 7

A340-500

0.53% of heavy dep ops

PMAD Dep: 2

B777-300

2.92% of heavy dep ops

PMAD Dep: 11

B767-300

15.12% of heavy dep ops PMAD Dep: 57

B767-300F

1.06% of heavy dep ops

PMAD Dep: 4

A340-600

1.06% of heavy dep ops

PMAD Dep: 4

MD-11F

1.06% of heavy dep ops

PMAD Dep: 4

DC-8

0.27% of heavy dep ops

PMAD Dep: 1

B747-400

9.81% of heavy dep ops

PMAD Dep: 37

A330-200

1.86% of heavy dep ops

PMAD Dep: 7

B767-400

1.86% of heavy dep ops

PMAD Dep: 7

B747-400F

3.18% of heavy dep ops

PMAD Dep: 12

A340-300

2.12% of heavy dep ops

PMAD Dep: 8

B747-200

2.39% of heavy dep ops

PMAD Dep: 9

DC-10

0.27% of heavy dep ops

PMAD Dep: 1

DC-10F

1.59% of heavy dep ops

PMAD Dep: 6

MD-10F

0.80% of heavy dep ops

PMAD Dep: 3

B767-200

2.92% of heavy dep ops

PMAD Dep: 11

B767-200F

0.00% of heavy dep ops

PMAD Dep: 0

6,000

7,000

8,000

9,000

10,000

11,000

12,000
(89.92% of departures accommodated)

PMAD Dep: 0

5,000

Existing Runway 7L-25R Length = 12,091'

0.00% of heavy dep ops

4,000

(54.64% of departures accommodated)

A310F

3,000

Master Plan Future ASDA = 10,700'

2,000

(36.60% of departures accommodated)

1,000

RSA Study Refinement #2 ASDA & Existing Runway Length = 10,285'

Aircraft Type

0

Los Angeles International Airport

13,000

14,000

Note: A heavy aircraft is definied by the FAA of having a MTOW greater than 255,000lbs
Source: Aircraft Manufacturers' Manuals, 2020 LAX No Yellow Light Project (NYLP) Scenario Schedule, February 2010; Ricondo & Associates, Inc., April 2010.
Prepared by: Ricondo & Associates, Inc., May 2010.
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Aircraft Name
Airbus A310 Freighter
Airbus A300-600 Freighter
Airbus A380-800
Boeing 787-800
Boeing 757-200
Boeing 757-200 Freighter
Boeing 757-300
Boeing 777-200
Boeing 747-8
Boeing 777-300
Boeing 787-900
Airbus A340-500
Airbus A340-600
McDonnell Douglas MD-11 Freighter
McDonnell Douglas DC-10-30
McDonnell Douglas DC-10-30 Freighter
McDonnell Douglas MD-10 Freighter
Boeing 747-400
Boeing 767-300
Boeing 767-300 Freighter
McDonnell Douglas DC-8
Airbus A330-200
Boeing 747-400 Freighter
Boeing 767-400
Airbus A340-300
Boeing 747-200/200F/300
Boeing 767-200
Boeing 767-200 Freighter

Aircraft ID Departure Ops Arrival Ops Total Airport Ops % of Total Ops (incl. GA) MTOW Takeoff Distance
Temp
Engines
A310F
0
1
1
0.04%
313,056
6,500
ISA
Model 200 GE-CF6-80A3
A300F
9
6
15
0.66%
375,890
8,100
ISA
GE-CF6-80C2
A380-800
13
14
27
1.18%
1,234,588
9,300
ISA
GP 7270
B787-800
5
6
11
0.48%
484,000
9,300
ISA + 15°C
--B757-200
106
109
215
9.41%
255,500
9,600
ISA
PW2037
B757-200F
3
3
6
0.26%
255,500
9,600
ISA
PW2037
B757-300
16
18
34
1.49%
270,000
9,900
ISA
PW2040
B777-200
32
34
66
2.89%
766,000
9,900
ISA
GE90-110B1
B747-8
7
7
14
0.61%
975,000
10,100
ISA
GEnx-2B67
B777-300
11
10
21
0.92%
775,000
10,200
ISA
GE90-115B
B787-900
2
2
4
0.18%
540,000
10,200
ISA + 15°C
--A340-500
2
2
4
0.18%
811,301
10,300
ISA
RB211 Trent 553
A340-600
4
4
8
0.35%
811,301
10,400
ISA
RB211 Trent 556
MD-11F
4
1
5
0.22%
618,000
10,400
ISA
PW4460
DC-10
1
1
2
0.09%
555,000
10,450
ISA
CF6-50C
DC-10F
6
6
12
0.53%
580,000
10,450
ISA
CF6-50C
MD-10F
3
6
9
0.39%
580,000
10,450
ISA
CF6-50C
B747-400
37
37
74
3.24%
875,000
10,500
ISA
CF6-80C2B1
B767-300
57
61
118
5.16%
350,000
10,500
ISA
JT9D-7R4D/7R4E
B767-300F
4
0
4
0.18%
350,000
10,500
ISA
JT9D-7R4D/7R4E
DC-8
1
1
2
0.09%
355,000
10,500
ISA
JT3D-7
A330-200
7
7
14
0.61%
513,675
10,700
ISA
CF6-80E1
B747-400F
12
8
20
0.88%
875,000
10,700
ISA
CF6-80C2B1
B767-400
7
9
16
0.70%
450,000
10,800
ISA
PW4062
A340-300
8
7
15
0.66%
606,270
11,500
ISA
CFM56-5C2
B747-200
9
9
18
0.79%
833,000
11,500
ISA
RB211-524B2
B767-200
11
12
23
1.01%
380,000
11,500
ISA
CF6-80C2B2, PW4052
B767-200F
0
4
4
0.18%
395,000
11,500
ISA
CF6-80C2B2, PW4052

Aircraft Name
Airbus A310 Freighter
Airbus A300-600 Freighter
Boeing 787-800
Airbus A380-800
Boeing 757-200
Boeing 757-200 Freighter
Boeing 787-900
Boeing 757-300
Boeing 777-200
Boeing 747-8
Airbus A340-500
Boeing 777-300
Boeing 767-300
Boeing 767-300 Freighter
Airbus A340-600
McDonnell Douglas MD-11 Freighter
McDonnell Douglas DC-8
Boeing 747-400
Airbus A330-200
Boeing 767-400
Boeing 747-400 Freighter
Airbus A340-300
Boeing 747-200/200F/300
McDonnell Douglas DC-10-30
McDonnell Douglas DC-10-30 Freighter
McDonnell Douglas MD-10 Freighter
Boeing 767-200
Boeing 767-200 Freighter

Aircraft ID Departure Ops Arrival Ops Total Airport Ops % of Total Ops (incl. GA) MTOW Takeoff Distance
A310F
0
1
1
0.04%
313,056
6,800
A300F
9
6
15
0.66%
375,890
8,700
B787-800
5
6
11
0.48%
484,000
9,300
A380-800
13
14
27
1.18%
1,234,588
9,600
B757-200
106
109
215
9.41%
255,500
10,100
B757-200F
3
3
6
0.26%
255,500
10,100
B787-900
2
2
4
0.18%
540,000
10,200
B757-300
16
18
34
1.49%
270,000
10,400
B777-200
32
34
66
2.89%
766,000
10,500
B747-8
7
7
14
0.61%
975,000
10,600
A340-500
2
2
4
0.18%
811,301
10,700
B777-300
11
10
21
0.92%
775,000
10,700
B767-300
57
61
118
5.16%
350,000
10,800
B767-300F
4
0
4
0.18%
350,000
10,800
A340-600
4
4
8
0.35%
811,301
10,900
MD-11F
4
1
5
0.22%
618,000
10,900
DC-8
1
1
2
0.09%
355,000
11,000
B747-400
37
37
74
3.24%
875,000
11,300
A330-200
7
7
14
0.61%
513,675
11,400
B767-400
7
9
16
0.70%
450,000
11,400
B747-400F
12
8
20
0.88%
875,000
11,500
A340-300
8
7
15
0.66%
606,270
12,100
B747-200
9
9
18
0.79%
833,000
12,100
DC-10
1
1
2
0.09%
555,000
12,500
DC-10F
6
6
12
0.53%
580,000
12,500
MD-10F
3
6
9
0.39%
580,000
12,500
B767-200
11
12
23
1.01%
380,000
13,300
B767-200F
0
4
4
0.18%
395,000
13,300

Temp
Engines
ISA + 15°C Model 200 GE-CF6-80A3
ISA + 15°C
GE-CF6-80C2
ISA + 15°C
--ISA + 15°C
GP 7270
ISA + 14°C
PW2037
ISA + 14°C
PW2037
ISA + 15°C
--ISA + 16°C
PW2040
ISA + 15°C
GE90-110B1
ISA + 15°C
GEnx-2B67
ISA + 15°C
RB211 Trent 553
ISA + 15°C
GE90-115B
ISA + 17°C
JT9D-7R4D/7R4E
ISA + 17°C
JT9D-7R4D/7R4E
ISA + 15°C
RB211 Trent 556
ISA + 15°C
PW4460
ISA + 15°C
JT3D-7
ISA + 17.2°C
CF6-80C2B1
ISA + 15°C
CF6-80E1
ISA + 15°C
PW4062
ISA + 17.2°C
CF6-80C2B1
ISA + 15°C
CFM56-5C2
ISA + 13.9°C
RB211-524B2
ISA + 20°C
CF6-50C
ISA + 20°C
CF6-50C
ISA + 20°C
CF6-50C
ISA + 17°C
CF6-80C2B2, PW4052
ISA + 17°C
CF6-80C2B2, PW4052
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(9)
Itinerant Operation. Takeoff or landing operations of airplanes going from one airport
to another airport that involves a trip of at least 20 miles. Local operations are excluded.
(10)
Effective Runway Gradient. The difference between the highest and lowest elevations
of the runway centerline divided by the runway length.
b.
Procedure and Rationale for Determining Recommended Runway Lengths. This AC uses a
five-step procedure to determine recommended runway lengths for a selected list of critical design airplanes. As
previously stated, the information derived from this five-step procedure is for airport design and is not to be used for
flight operations. Flight operations must be conducted per the applicable flight manual. The five steps and their
rationale are as follows:
(1)
Step #1. Identify the list of critical design airplanes that will make regular use of the
proposed runway for an established planning period of at least five years. For Federally funded projects, the
definition of the term “substantial use” quantifies the term “regular use” (see paragraph 102a(8).)
(2)
Step #2. Identify the airplanes that will require the longest runway lengths at maximum
certificated takeoff weight (MTOW). This will be used to determine the method for establishing the recommended
runway length. Except for regional jets, when the MTOW of listed airplanes is 60,000 pounds (27,200 kg) or less,
the recommended runway length is determined according to a family grouping of airplanes having similar
performance characteristics and operating weights. Although a number of regional jets have an MTOW less than
60,000 pounds (27,200 kg), the exception acknowledges the long range capability of the regional jets and the
necessity to offer regional jet operators the flexibility to interchange regional jet models according to passenger
demand without suffering operating weight restrictions. When the MTOW of listed airplanes is over 60,000 pounds
(27,200 kg), the recommended runway length is determined according to individual airplanes. The recommended
runway length in the latter case is a function of the most critical individual airplane’s takeoff and landing operating
weights, which depend on wing flap settings, airport elevation and temperature, runway surface conditions (dry or
wet), and effective runway gradient. The procedure assumes that there are no obstructions that would preclude the
use of the full length of the runway.
(3)
Step #3. Use table 1-1 and the airplanes identified in step #2 to determine the method
that will be used for establishing the recommended runway length. Table 1-1 categorizes potential design airplanes
according to their MTOWs. MTOW is used because of the significant role played by airplane operating weights in
determining runway lengths. As seen from table 1-1, the first column separates the various airplanes into one of
three weight categories. Small airplanes, defined as airplanes with MTOW of 12,500 pounds (5,670 kg) or less, are
further subdivided according to approach speeds and passenger seating as explained in chapter 2. Regional jets are
assigned to the same category as airplanes with a MTOW over 60,000 pounds (27,200 kg). The second column
identifies the applicable airport design approach (by airplane family group or by individual airplanes) as noted
previously in step #2. The third column directs the airport designer to the appropriate chapter for design guidelines
and whether to use the referenced tables contained in the AC or to obtain airplane manufacturers’ airport planning
manuals (APM) for each individual airplane under evaluation. In the later case, APMs provide the takeoff and
landing runway lengths that an airport designer will in turn apply to the associated guidelines set forth by this AC to
obtain runway lengths. The airport designer should be aware that APMs go by a variety of names. For example,
Airbus, the Boeing Company, and Bombardier respectively title their APMs as “Airplane Characteristics for Airport
Planning,” “Airplane Characteristics for Airport Planning,” and “Airport Planning Manuals.” For the purpose of
this AC, the variously titled documents will be referred to as APM. Appendix 1 lists the websites of the various
airplane manufacturers to provide individuals a starting point to retrieve an APM or a point of contact for further
consultation.
(4)
Step #4. Select the recommended runway length from among the various runway
lengths generated by step #3 per the process identified in chapters 2, 3, or 4, as applicable.
(5)
Step #5. Apply any necessary adjustment to the obtained runway length, when
instructed by the applicable chapter of this AC, to the runway length generated by step #4 to obtain a final
recommended runway length. For instance, an adjustment to the length may be necessary for runways with nonzero effective gradients. Chapter 5 provides the rationale for these length adjustments.
2
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Table 1-1. Airplane Weight Categorization for Runway Length Requirements
Airplane Weight Category
Maximum Certificated Takeoff Weight (MTOW)
12,500 pounds (5,670 kg)
Approach Speeds less than
or less
30 knots
Approach Speeds of at least
30 knots but less than 50
knots
Approach
With
Speeds of
Less than 10
50 knots or
Passengers
more
With
10 or more
Passengers
Over 12,500 pounds (5,670 kg) but less than 60,000
pounds (27,200 kg)
60,000 pounds (27,200 kg) or more or Regional Jets

2

Family grouping of
small airplanes

Location of Design
Guidelines
Chapter 2;
Paragraph 203

Family grouping of
small airplanes

Chapter 2;
Paragraph 204

Family grouping of
small airplanes

Chapter 2;
Paragraph 205
Figure 2-1
Chapter 2;
Paragraph 205
Figure 2-2
Chapter 3;
1
Figures 3-1 or 3-2
and Tables 3-1 or 3-2
Chapter 4; Airplane
Manufacturer Websites
(Appendix 1)

Design Approach

Family grouping of
small airplanes
Family grouping of large
airplanes
Individual large airplane

Note 1: When the design airplane’s APM shows a longer runway length than what is shown in figure 3-2, use the airplane manufacturer’s APM.
However, users of an APM are to adhere to the design guidelines found in Chapter 4.
Note 2: All regional jets regardless of their MTOW are assigned to the 60,000 pounds (27,200 kg) or more weight category.

103.
PRIMARY RUNWAYS. The majority of airports provide a single primary runway. Airport authorities,
in certain cases, require two or more primary runways as a means of achieving specific airport operational
objectives. The most common operational objectives are to (1) better manage the existing traffic volume that exceed
the capacity capabilities of the existing primary runway, (2) accommodate forecasted growth that will exceed the
current capacity capabilities of the existing primary runway, and (3) mitigate noise impacts associated with the
existing primary runway. Additional primary runways for capacity justification are parallel to and equal in length to
the existing primary runway, unless they are intended for smaller airplanes. Refer to AC 150/5060-5, Airport
Capacity and Delay, for additional discussion on runway usage for capacity gains. Another common practice is to
assign individual primary runways to different airplane classes, such as, separating general aviation from nongeneral aviation customers, as a means to increase the airport’s efficiency. The design objective for the main
primary runway is to provide a runway length for all airplanes that will regularly use it without causing operational
weight restrictions. For Federally funded projects, the criterion for substantial use applies (see paragraph 102a(8).)
The design objective for additional primary runways is shown in table 1-2. The table takes into account the
separation of airplane classes into distinct airplane groups to achieve greater airport utilization. Procedurally, follow
the guidelines found in subparagraph 102(b) for determining recommended runway lengths for primary runways,
and, for additional primary runways, apply table 1-2.
104.
CROSSWIND RUNWAYS. The design objective to orient primary runways to capture 95 percent of the
crosswind component perpendicular to the runway centerline for any airplane forecast to use the airport is not
always achievable. In cases where this cannot be done, a crosswind runway is recommended to achieve the design
standard provided in AC 150/5300-13, Airport Design, for allowable crosswind components according to airplane
design groups. Even when the 95-percentage crosswind coverage standard is achieved for the design airplane or
airplane design group, cases arise where certain airplanes with lower crosswind capabilities are unable to utilize the
primary runway. For airplanes with lesser crosswind capabilities, a crosswind runway may be built, provided there
is regular usage. For Federally funded projects, the criterion for substantial use applies to the airplane used as the
design airplane needing the crosswind runway (see paragraph 102a(8).) The design objective for the length of
crosswind runways is shown in table 1-3. Procedurally, follow the guidelines found in subparagraph 102(b) for
determining recommended runway lengths for crosswind runways, and, for additional crosswind runways, apply
table 1-3.
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MEMORANDUM

Date:

March 7, 2012

Subject:

Land Uses Within the Runway Protection Zone

Purpose
The Runway Protection Zone (RPZ) is a two-dimensional trapezoidal area centered along the
extended runway centerline whose function is to enhance the protection of people and property on
the ground. As such, the Federal Aviation Administration (FAA) has made recommendations for
allowable land uses within the RPZ1:
While it is desirable to clear all objects from the RPZ, some uses are permitted,
provided they do not attract wildlife, are outside of the Runway OFA, and do not
interfere with navigational aids.
Automobile parking facilities, although
discouraged, may be permitted, provided the parking facilities and any associated
appurtenances, in addition to meeting all of the preceding conditions, are located
outside the central portion of the RPZ. Fuel storage facilities may not be located in
the RPZ.
Land uses prohibited from the RPZ are residences and places of public assembly.
(Churches, schools, hospitals, office buildings, shopping centers, and other uses with
similar concentrations of persons typify places of public assembly.) Fuel storage
facilities may not be located in the RPZ.
Where it is determined to be impracticable for the airport owner to acquire and plan
the land uses within the entire RPZ, the RPZ land use standards have
recommendation status for that portion of the RPZ not controlled by the airport
owner.
Due to the proximity of non-airport owned land east of the north airfield, concepts were evaluated to
determine the land use type and number of parcels that would fall within the RPZ.

Methodology
For each concept, the location and dimensions of the RPZ were determined using the FAA guidelines
outlined in Advisory Circular (AC) 150/5300-13 Airport Design. Land use and parcel information
provided by Los Angeles World Airports (LAWA) was then used to determine the number and type
of parcels that would fall within the RPZ.
1

Federal Aviation Administration, Advisory Circular 150/5300-13 Airport Design, December 30, 2011.
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Findings
Exhibit 1 and Table 1 detail the number and type of parcels within the Runway 24R and 24L RPZs
for Existing Condition (2009).
Table 1
Parcels within Runway 24R and 24L RPZs – Existing Condition
Number of Parcels within RPZ
Runway 24R
Runway 24L

Parcel Type
Single Family Residential

8

-

Multi-Family Residential

1

-

Commercial

19

4

Vacant

3

-

TOTAL

31

4

Sources: Federal Aviation Administration, AC 150/5300-13 Airport Design, December 30, 2011; HNTB, Los Angeles International Airport
Layout Plan, August 2010; Los Angeles World Airports. Parcel Data, 2011; Ricondo & Associates, Inc., March 2012.
Prepared By:
Ricondo & Associates, Inc, March 2012.

For concepts relocating Runway 6L-24R to the north, only the Runway 24R RPZ was evaluated.
The number and types of parcels within the RPZ are detailed in Table 2 and Exhibits 2 through 5.
Table 2
Parcels within Runway 24R RPZ – North Relocation Concepts
Parcel Type

Number of Parcels within Runway 24R RPZ
100 ft. North
200 ft. North
300 ft. North
400 ft. North

Single Family Residential

11

16

18

22

Multi-Family Residential

1

1

1

1

Commercial

25

30

36

42

Vacant

4

5

5

5

School/Church

-

1

1

1

41

53

61

71

TOTAL

Sources: Federal Aviation Administration, AC 150/5300-13 Airport Design, December 30, 2011; HNTB, Los Angeles International Airport
Layout Plan, August 2010; Los Angeles World Airports. Parcel Data, 2011; Ricondo & Associates, Inc., March 2012.
Prepared By:
Ricondo & Associates, Inc, March 2012.

In order to mitigate the number of residential and public use parcels within the Runway 24R RPZ,
additional concepts displacing the Runway 24R arrival threshold to the west were evaluated. During
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this process, it was determined that displacing the threshold 604 feet would remove all residential
parcels, however, it was not practicable to remove all public use parcels. Table 3 and Exhibits 6
through 9 detail the number and type of parcels for concepts with displaced thresholds.
Table 3
Parcels within Runway 24R RPZ – North Relocation Concepts with Displaced Threshold
Parcel Type

Number of Parcels within Runway 24R RPZ
100 ft. North
200 ft. North
300 ft. North
400 ft. North

Single Family Residential

-

-

-

-

Multi-Family Residential

-

-

-

-

Commercial

24

27

32

37

Vacant

-

-

-

-

School/Church

-

-

-

-

24

27

32

37

TOTAL

Sources: Federal Aviation Administration, AC 150/5300-13 Airport Design, December 30, 2011; HNTB, Los Angeles International Airport
Layout Plan, August 2010; Los Angeles World Airports. Parcel Data, 2011; Ricondo & Associates, Inc., March 2012.
Prepared By:
Ricondo & Associates, Inc, March 2012.

Enclosures:
cc:

Exhibits 1 through 9
Read File

z:\lawa\lax north runway alternatives\airspace evaluation\260 north\cdm_spas_260concept_assessment_060311_v2.docx
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MEMORANDUM – WORKING DRAFT

Date:

October 10, 2011

To:

Mr. Tony Skidmore
Ms. Robin Ijams
CDM

From:

Stephen Smith

Subject:

SPECIFIC PLAN AMENDMENT STUDY (SPAS) EIR: AIRFIELD ALTERNATIVES
WESTSIDE NAVAID/LIGHTING OVERVIEW

Ricondo & Associates, Inc. (R&A) was tasked by CDM with depicting the probable location of
navigational aids (NAVAIDS) and approach lighting west of Los Angeles International Airport (the
Airport) associated with the six alternatives which are subject to co-equal detailed analysis for the
SPAS Environmental Impact Report (EIR). CDM’s intent for this information is to conduct a
general assessment of potential impacts to sensitive habitat in the Los Angeles/El Segundo Dunes as
a result of the reconfiguration of NAVAIDs and approach lighting. Specifically, CDM requested
exhibits depicting the existing NAVAIDS and lighting and the expected general location of the same
facilities linked to each alternative. This is not intended to be a specific footprint and service road
analysis, nor a detailed design related to each NAVAID. The sections below describe the
assumptions for each alternative and the exhibits depicting the potential NAVAID and lighting
locations.

SPAS Alternative 1 (Runway 6L-24R Relocated 260 ft. North)
SPAS Alternative 1 involves relocating Runway 6L-24R 260 feet north of its existing location to
provide enough distance between it and Runway 6R-24L to accommodate a Centerfield Taxiway
which is 500 feet from Runway 6L-24R and 460 feet from Runway 6L-24R. The north airfield
change elements for this alternative include:
1. Relocate Runway 6L-24R 260 feet north of existing location:
2. Extend Runway 6L-24R 604 feet to the west;
3. Relocate Runway 24R landing threshold 604 feet to the west;
4. Construct Centerfield Taxiway 500 feet south of Runway 6L-24R and 460 feet from 6R-24L;
5. Extend Runway 6R-24L 1,250 feet east;
6. Relocate Runway 6R landing threshold 104 feet to the east;
7. Extend Taxiway E 1,250 feet east to connect to end of relocated Runway 24L;
8. Straighten Taxiway E between E17 and AA;
9. Extend Taxilane D approximately 1,200 feet east and connect to Taxiway E;
10. Extend Taxilane D west of Taxiway E13 all the way to E17; and
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11. Modify Runway 6R-24L crossing taxiways to be located at later third of the runway for both
west and east flow conditions.
Of the elements listed above, items #1 and #6 will require NAVAID and lighting changes west of the
airport. Based on LAWA and team direction, R&A assumed both Runway 6L and 6R will remain
Category I approach runways; therefore the lighting and NAVAID requirements are identical to
existing facilities. Exhibit 1 depicts the existing and proposed NAVAID and lighting locations. The
relocation of Runway 6L-24R will require moving the Runway 6L NAVAIDS and lights 260 feet
north as depicted in blue. Because the landing threshold for Runway 6L is located vertically in the
same location for the existing location, the relocated NAVAID and light facilities will not move east
or west. Because Runway 6R landing threshold would be moved 104 feet to the east, the NAVAID
and lights will also have to be moved 104 feet east, except for the Runway 24L localizer antennae.
In conclusion, the overall number of light facilities located within the restoration area will not
change.

SPAS Alternative 2 (No Increase in Separation)
SPAS Alternative 2 maintains the existing runway locations, but modifies the high speed exit
locations and extends Runway 6R-24L to the east. The north airfield change elements for this
alternative include:
1. Extend Runway 6R-24L east 1,250 feet;
2. Relocate Runway 6R landing threshold 104 feet to the east;
3. Relocate Runway 6R-24L high-speed Taxiway Z to the west;
4. Relocate Runway 6R-24L high-speed Taxiway Y to the east past Taxiway W;
5. Construct new Runway 6R-24L high-speed Taxiway between Taxiway AA and BB;
6. Extend Taxiway E 1,250 feet east to connect to end of relocated Runway 24L;
7. Straighten Taxiway E between E17 and AA;
8. Extend Taxilane D approximately 1,200 feet east and connect to Taxiway E; and
9. Extend Taxilane D west of Taxiway E13 all the way to E17.
Exhibit 2 depicts the NAVAID and lighting locations for this alternative compared to existing
locations. Because Runway 6L-24R remains at its current location, the related NAVAID and lights
remain at the existing location. For the same reasons described for SPAS Alternative 1 and SPAS
Alternative 4, the NAVAID and approach lighting for Runway 6R will need to be moved 104 feet to
the east due to item # 2 above.

SPAS Alternative 3 (No Project-Implement Existing Master Plan)
Exhibit 3 depicts the NAVAID and lighting locations for the SPAS Alternative 3 compared to the
existing locations. The LAX Master Plan called for upgrading the instrument approach to Runways
6L and 6R from Category I to Category II. This upgrade requires additional lighting. The lighting
and NAVAID locations were taken from the detailed analysis documented in the LAX Master Plan
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Environmental Impact Statement (EIS) Coastal Zone Management Act Consistency Determination by
FAA, Appendix A-3a. Please refer to the Appendix for more information related to methodology and
findings.

SPAS Alternative 4 (Modified No Project-No Yellow Lights)
The SPAS Alternative 4 maintains the existing North Airfield layout, but includes the Runway Safety
Area (RSA) enhancements agreed upon between Los Angeles World Airports (LAWA) and the
Federal Aviation Administration (FAA) based on an independent RSA study. The description of the
preferred RSA enhancement alternative (Refinement #2) is described in Runway 6L-24R & 6R-24L
Safety Area (RSA) Practicability Study for Los Angeles International Airport.1 Currently, the North
Airfield does not meet FAA RSA requirements, and shall meet requirements no later than December
31, 2015 pursuant to Public Law 109-115, Section “Grant-in-Aid for Airports” (known as the 2006
Department of Transportation Appropriations Act). If the North Airfield remains the same,
compliance to Public Law 109-115 is still required. Therefore, this alternative involves the following
airfield changes:
1. Relocate Runway 6R landing threshold 104 feet to the east;
2. Extend Runway 24L 835 feet to the east;
3. Maintain Runway 24L landing threshold at existing location;
4. Extend Taxiway E 835 feet to end of relocated end of Runway 24L; and
5. Cover portion of Argo Ditch north/northeast of Runway 24R.
Because this assessment focuses on NAVAID and light locations west of the Airport, the elements
listed above that change NAVAID and light locations on the west side is the Runway 6R landing
threshold change (item #1 above). Exhibit 4 depicts the NAVAID and lighting locations for both the
existing and proposed SPAS Alternative 4 locations. The existing NAVAID and lighting facilities
which will remain are depicted in green. Because Runway 6L-24R does not involve any changes, the
current NAVAID and lighting facilities will remain. The existing facility locations for Runway 6R
are red, because they will have to be relocated 104 feet east as depicted in blue due to the relocation
of Runway 6R landing threshold. The only NAVAID facility which remains is the localizer antennae
for the Runway 24L approach. In conclusion, four landing light sets for Runway 6R located within
the El Segundo Blue Butterfly Habitat Restoration Area will need to be removed, and five landing
light sets for Runway 6R would be installed in the restoration area.

SPAS Alternative 5 (Runway 6L-24R Relocated 350 ft. North)
SPAS Alternative 5 involves relocating Runway 6L-24R 350 feet north of its existing location to
provide enough distance between it and Runway 6R-24L to accommodate a Centerfield Taxiway

1

Ricondo & Associates, Inc. Runway 6L-24R & 6R-24L Safety Area (RSA) Practicability Study for Los Angeles
International Airport. April 9, 2010.
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which is 550 feet from Runway 6L-24R and 500 feet from Runway 6L-24R. The north airfield
change elements for this alternative include:
1. Relocate Runway 6L-24R 350 feet north of existing location:
2. Extend Runway 6L-24R 604 feet to the west;
3. Relocate Runway 24R landing threshold 604 feet to the west;
4. Construct Centerfield Taxiway 550 feet south of Runway 6L-24R and 500 feet from 6R-24L;
5. Extend Runway 6R-24L 1,250 feet east;
6. Relocate Runway 6R landing threshold 104 feet to the east;
7. Relocate Taxiway E to 500 feet south of Runway 6R-24L and extend 1,250 feet east to
connect to end of relocated Runway 24L;
8. Relocated Taxilane D to 824 feet south of Runway 6R-24L and extend approximately 1,200
feet east and connect to Taxiway E;
9. Extend Taxilane D west to E17; and
10. Modify Runway 6R-24L crossing taxiways to be located at later third of the runway for both
west and east flow conditions.
Of the elements listed above, items #1 and #6 will require NAVAID and lighting changes west of the
Airport. Exhibit 5 depicts the existing and proposed NAVAID and lighting locations. The relocation
of Runway 6L-24R will require moving the Runway 6L NAVAIDS and lights 350 feet north as
depicted in blue. Because the landing threshold for Runway 6L is located vertically in the same
location for the existing location, the relocated NAVAID and light facilities will not move east or
west. Because Runway 6R landing threshold would be moved 104 feet to the east, the NAVAID and
lights will also have to be moved 104 feet east, except for the Runway 24L localizer antennae. In
conclusion, the overall number of light facilities located within the restoration area will not change.

SPAS Alternative 6 (Runway 6L-24R Relocated 100 ft. North)
SPAS Alternative 6 involves relocating Runway 6L-24R 100 feet north of its existing location to
provide enough distance between it and Runway 6R-24L to accommodate a Centerfield Taxiway
which is 400 feet from Runway 6L-24R and 400 feet from Runway 6L-24R. The north airfield
change elements for this alternative include:
1. Relocate Runway 6L-24R 100 feet north of existing location:
2. Extend Runway 6L-24R 604 feet to the west;
3. Relocate Runway 24R landing threshold 604 feet to the west;
4. Construct Centerfield Taxiway 400 feet south of Runway 6L-24R and 400 feet from 6R-24L;
5. Extend Runway 6R-24L 1,250 feet east;
6. Relocate Runway 6R landing threshold 104 feet to the east;
7. Extend Taxiway E 1,250 feet east to connect to end of relocated Runway 24L;
8. Straighten Taxiway E between E17 and AA;
9. Extend Taxilane D approximately 1,200 feet east and connect to Taxiway E;
10. Extend Taxilane D west of Taxiway E13 all the way to E17; and
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Of the elements listed above, items #1 and #6 will require NAVAID and lighting changes west of the
Airport. Exhibit 6 depicts the existing and proposed NAVAID and lighting locations. The relocation
of Runway 6L-24R will require moving the Runway 6L NAVAIDS and lights 100 feet north as
depicted in blue. Because the landing threshold for Runway 6L is located vertically in the same
location for the existing location, the relocated NAVAID and light facilities will not move east or
west. Because Runway 6R landing threshold would be moved 104 feet to the east, the NAVAID and
lights will also have to be moved 104 feet east, except for the Runway 24L localizer antennae. In
conclusion, the overall number of light facilities located within the restoration area will not change.

SPAS Alternative 7 (Runway 6R-24L Relocated 100 ft. South)
SPAS Alternative 7 involves relocating Runway 6R-24L 100 feet south of its existing location to
provide enough distance between it and Runway 6R-24L to accommodate a Centerfield Taxiway
which is 400 feet from Runway 6L-24R and 400 feet from Runway 6L-24R. The north airfield
change elements for this alternative include:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Relocate Runway 6R-24L 100 feet south of existing location:
Construct Centerfield Taxiway 400 feet south of Runway 6L-24R and 400 feet from 6R-24L;
Extend Runway 6R-24L east 1,250 feet;
Relocate Runway 6R landing threshold 126 feet to the east;
Relocate Taxiway E 500 feet south of Runway 6R-24L;
Extend Taxiway E 1,250 feet east to connect to end of relocated Runway 24L;
Relocate Taxilane D 784 feet south of Runway 6R-24L;
Extend Taxilane D approximately 1,200 feet east and connect to Taxiway E; and
Extend Taxilane D west of Taxiway E13 all the way to E17.
Modify Runway 6R-24L crossing taxiways to be located at later third of the runway for both
west and east flow conditions.

Of the elements listed above, items #1 and #4 will require NAVAID and lighting changes west of the
Airport. Exhibit 7 depicts the existing and proposed NAVAID and lighting locations. The relocation
of Runway 6R-24L will require moving the Runway 6L NAVAIDS and lights 100 feet south and 126
feet east as depicted in blue. Relocation of the Instrument Landing Light System could require an
additional light to be located within the restoration area. Because FAA guidance on ILS Siting
Criteria recommends the localizer antenna to be located within 2,000 feet of the runway end, the
antenna is able to remain outside of the restoration area. As such, the only anticipated addition to the
restoration area related to this alternative is the addition of one Instrument Landing Light System
stanchion.
Enclosures: Exhibits 1 through 7
cc:
Joe Huy, R&A
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Introduction
The Los Angeles International Airport (LAX) Ground
Transportation Study was undertaken to identify and
evaluate potential surface transportation alternatives and
develop design configurations and options that would
provide solutions to both current vehicular and pedestrian circulation issues at an activity level of 78.9 million
annual passengers (MAP) by 2025. Planning alternatives were considered within and outside of the airport’s
Central Terminal Area (CTA).
The study team consisted of aviation/transportation planners and roadway/traffic specialists from STV Incorporated
(STV) and Ricondo & Associates, Inc. (Ricondo). In 2010,
STV Incorporated (STV) prepared a Basis of Design that
outlined the general design criteria, performance standards, and guidelines used to assess the CTA roadway
network and curbside loading conditions and develop
functional and operational planning initiatives to improve
traffic flow, pedestrian circulation, and passenger level of
service (LOS). In general, the criteria include the following
for each of the ground transportation components:
• Terminal Curbside Loading (Departures & Arrivals):
delays and queuing
• Pedestrian Circulation: maximum walking distances;
number of level changes; line of sight; vertical circulation
• On-airport Roadways: design speed; maximum
grades; minimum radii; queuing lengths; delay times;
ease of wayfinding; travel times
• Intersections: queue length; volume over capacity ratios

• Impacts on Existing Facilities: identification of existing
facilities that would have to be reconstructed or demolished to build ground transportation improvements
• Property Acquisition Required: property that would
have to be acquired to support ground transportation
improvements
STV, in consultation with LAWA staff, developed a number
of landside operational and facility improvements for consideration and evaluation. Traffic simulation modeling was
performed by Ricondo based on a VISSIM model initiated by LAWA for previous studies. VISSIM modeling was
used to identify congestion hot spots that should be addressed, as well as to evaluate how well each planning
alternative improved the roadway LOS and reduced congestion at these airport roadway hot spots. Appendix A
provides details on the traffic simulation modeling.
In addition to roadway improvements, the study team
was tasked with evaluating proposed operational and
facility improvements that would have potential for longterm improvements in airport access, including but not
limited to the following: an Intermodal Transportation
Facility (ITF) outside the CTA; an elevated busway or automated people mover (APM) system; and a Midfield
Satellite Concourse (MSC) Passenger Processor and its adjacent roadways and associated curbsides. The options
for a dedicated busway or APM considered its integration into the CTA landside access program of roadways,
parking structures, passenger pickup zones, and terminal
interface.

• Connecting Transportation Facilities: local street
network; freeway system; transit system
1
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The study team also examined the disposition of existing
CTA real estate, including best-use scenarios for underutilized parcels (e.g., long-term parking areas), current and
future use of parking facilities, increase in passenger activity at the TBIT curbside, and the long-term planning of
an expansion of Terminal 1 (T1) to the east, referred to as
Terminal 0, as part of the LAX Specific Plan Amendment
Study (SPAS), and the construction of terminal buildings
between T1 and Terminal 2 (T2) and between T2 and
Terminal 3 (T3), referred to as Terminal 1.5 and Terminal
2.5, respectively. Terminals 1.5 and 2.5 are LAX Master Plan
projects independent of SPAS.
The LAX Ground Transportation Study was initiated in
parallel with and in support of the SPAS, which is addressing options for future modernization of LAX, and includes
a process for environmental and public review. One intent
of the LAX Ground Transportation Study was to support
the SPAS process by evaluating and assessing surface
transportation improvements that would accommodate
78.9 MAP. While this study considered several operational
and physical improvements to the ground transportation
system at LAX, only certain proposals were ultimately included in one or more of the SPAS alternatives.
The Ground Transportation Study evaluated the following issues:
• CTA roadway system design currently creates queuing, weaving, and conflict points at various locations
that impede traffic flow.
• During peak travel times, inbound airport traffic currently extends out of the CTA roadways onto public
streets and may worsen as airport activity returns and
grows.
• CTA curbside demand is unevenly distributed, especially during peak periods, creating concentrations of
passengers that are not accommodated by the existing
curbside system.
• As cumulative regional traffic increases, there will be
less time certainty for airport users without easy access
to the airport from the regional transit system.

• The roadway system is not designed to efficiently accommodate security screening of vehicles entering the
CTA.
The LAX Ground Transportation Study report is organized
under the following headings:
• CTA Roadway Network Improvements - This section includes consideration of planning initiatives to
reconfigure/reprogram approach roadways in the CTA
Arrivals (Lower Level) and Departures (Upper Level)
roadway network. Three operational concepts are presented for reversing the CTA curbsides, moving commercial traffic to the inner roadway and private vehicles
to the outer roadway. A supplement to these concepts,
improving curbsides at the TBIT, is also described. These
operational concepts could by implemented independently from SPAS.
• CTA Access Improvements - Planning options to reconfigure roadways CTA were evaluated. These options
include the relocation of Sky Way between 96th Street
and World Way North to accommodate Terminal 0.
• Passenger Processor Facility - Options for a facility to handle passenger processing for the future MSC
were developed. The Processor options included a
Departures-only facility and a full-service facility on
both the Departures and Arrivals levels. The roadway
and curbsides servicing this facility were also explored.
This is a Master Plan project independent of SPAS.
• Intermodal Connectivity - Several planning alternatives
were evaluated that seek to optimize flow within the CTA
through the development of intermodal facilities with
connectivity to/from the CTA via a dedicated busway
or APM. Potential facilities that were considered in support of off-CTA developments include a an Intermodal
Transportation Facility (ITF) at 98th Street and a Transit
Hub at Manchester Square.
• SPAS Support - Various options were developed to
support the SPAS process, including location of the
following: dedicated busway or APM and its associated
stations; ConRAC; employee and public parking; redesigned entry roadways; and support facilities.

2
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CTA Roadway Network
Improvements

• A Central Utility Plant (CUP), which is currently being
replaced

Problem Definition
The CTA, which is oriented east-west, comprises eight
2-level terminals and seven parking garages served by
an elevated Departures and at-grade Arrivals roadway
network, World Way, along with north-south intersecting
roadways, West Way and East Way, that enable vehicles
to recirculate or exit the CTA (Figure 1). Seven terminals
(T1-T7) primarily provide domestic airline services, while
the TBIT, which is undergoing a major expansion and renovation, serves a majority of the airport’s international
travelers. In addition to the terminals and parking garages.
Key landside features shown on Figure 1 include:
• The Theme Building, a 1961 landmark structure located
at the center of the CTA

• Center Way, an east-west exit roadway that will be
reconfigured as part of the CUP project
• LAWA Administration Building
• Various employee and visitor surface parking lots and
ancillary facilities
The Arrivals roadway system consists of a 2-lane inner
roadway and passenger pick-up lane, and an outer
roadway of 4-6 lanes, with slip ramps at each terminal
to allow private vehicles and taxis to move between the
outer curbside roadway and the inner curbside roadway.
Table 1 provides information on the number and width
of loading and travel lanes, as well as the number of slip
ramps, for the Arrivals roadways. The Departures roadway

World Way

P4
T4

CUP

P5
T5

P6

Theme
Building

LAWA
Admin
Building

P1
P7

y
World Wa

T6

T7

Sepulveda Blvd

TBIT

y
Center Wa

West Way

P3

East Way

y
World Wa

P2B P2A

Park
One

Sepulveda Blvd

T1

T2

T3

Sky Way

W96th St

Figure 1 - Aerial map of LAX CTA
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Table 1 - Arrivals Level Roadway Geometric Statistics

Number of Lanes
Roadway
Section

Width of Each Lane (ft.)

Curb

Loading

Travel

Loading

Inner Travel
Lane(s)

Outer Travel
Lane

World Way
North

Inner

1

2

10

10

11

Outer

1

4

20

10

12

World Way
South

Outer

Inner
1

1

2

10

10

11

1

3/4

20

10

12

Number of
Slip Ramps
10
10

1 - Three 10-foot travel lanes adjacent to T4 and the first half of T5; four 10-foot travel lanes for the remainder of World Way South

system is comprised of a 3-lane roadway and a passenger
drop-off area of sufficient width that allows for dual unloading adjacent to the terminal curbsides.
Current operations allow private vehicles, limousines,
taxis, and door-to-door shuttles (Prime Time and Super
Shuttle) to pick up passengers along the inner curbside
of the Arrivals roadway; all other commercial vehicles are
required to pick up passengers along the outer curbside;
these include multiple buses and vans serving rental car
companies, hotels, remote parking, FlyAway® service, and
other off-airport shuttles. Pedestrian wayfinding signs
direct customers along the inner curb to the appropriate
crosswalk connecting with the customer’s desired com-

mercial mode; this limits the need for customers to walk
along the outer, narrower commercial islands in search of
their particular commercial vehicle loading zone. Figure
2 is a photograph of a typical Arrivals curbside showing
private vehicles on the inner roadway and commercial
traffic on the outer roadway. Figure 3 provides an elevation view and a partial plan view of the existing Arrivals
level roadway and Figure 4 illustrates the 2010 Arrivals
level curbside allocations.
Traffic bottlenecks occur along the Arrivals roadway at
peak travel times, particularly at T1 and on the approach
to TBIT. Without improvements to the existing operation, these choke points will further deteriorate as traffic

Figure 2 - Typical arrivals curbside
4
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Figure 3 – Existing Arrivals level roadway layout with POVs on the inner roadway and mixed modes on the outer roadway of World Way

Figure 4 – Arrivals level vehicle curbside allocations, 2010
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volumes increase. The VISSIM model was calibrated at
59.8 MAP, the LAX passenger activity level in 2008, which
was the last full year of data available when STV began
its study in 2009. Passenger activity in the SPAS EIR baseline (i.e., 2010) was 59.1 MAP. The activity level in 2008 (i.e.,
59.8 MAP) is sufficiently close (within one percent) to be
considered representative of 2010 conditions. The model
showed some queuing along West Way and minor to
moderate congestion at various locations along the CTA
roadways. Based on output from the model, recommendations independent of SPAS were made to address
existing roadway capacity issues and improve traffic flow
along the affected areas, including adding a traffic signal
at West Way and World Way South and widening World
Way across from TBIT between the driveway to P3 and
Center Way to accommodate an additional lane of traffic.
The latter recommendation was subsequently included
as a component of the CUP project currently under construction.
The current configuration of the curbsides requires all
vehicles destined for TBIT to travel along the entire CTA
main line roadways. This, coupled with the slip ramps for
ingress and egress into the inner curbsides on the Arrivals

level, were observed to cause severe weaving problems.
Simulation of the existing roadway configuration at 78.9
MAP shows that LOS on the inner curbside at TBIT deteriorates significantly and leads to backups that extend east
along World Way North.
The 78.9 MAP activity level was modeled to include only
the programmed facility improvements at the TBIT and
construction of the MSC. Without additional operational
and facility improvements, the VISSIM modeling showed
that the CTA roadways would experience severe congestion, with vehicle queues extending from the TBIT to the
airport entrances under the 78.9 MAP condition (Figure
5). This congestion is a consequence of the significant increase in the number of passengers who are expected to
be processed through the TBIT.
The primary reason for this significant increase was the
study’s assumption that, at the 78.9 MAP activity level,
passengers on flights gated at the MSC and TBIT would
be processed through the TBIT Arrivals Hall, and that 41%
of all arriving passengers would be processed through
the TBIT compared to 19% with the 58.9 MAP level. This
growth in passengers arriving on the TBIT curbside during

Figure 5 – VISSIM animation of existing CTA roadway operations with the future 78.9 MAP activity level
6
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the peak hour resulted in a 175% increase in vehicles trying
to access the TBIT inner roadway curbsides. Commercial
vehicle traffic, on the other hand, grew at a more moderate pace due to underlying efficiencies derived from
high-occupancy vehicles (HOVs). Note that an increase of
15 privately owned vehicle (POV) passengers would add
10 additional POVs into the network (assuming an occupancy of 1.5 passengers per POV), whereas, 15 rental car
customers would warrant only one additional commercial vehicle (at 15 passengers per rental car shuttle).
Based on the 175% (746-vehicle) increase in vehicles
attempting to access the TBIT curbside with no accompanying facility improvements, the VISSIM simulation
showed that vehicles block both the inner and outer
roadway lanes from the TBIT curbsides back to the airport
entry ramps from both Century and Sepulveda Boulevards.
Trip generation and distribution modeling showed that
approximately 500 additional airport peak-hour vehicle
trips would enter and exit the CTA at 78.9 MAP compared
to the 59.8 MAP activity level; during the same time period,
vehicles traveling along the TBIT frontage were estimated
to increase by more than 700 trips. The increase of approximately 200 additional airport peak-hour trips in front of
the TBIT, compared to the east end of the CTA, are attributed to recirculating vehicles. Supporting documentation
for the 59.8 MAP and 78.9 MAP peak-hour traffic volumes
on the eastern and western ends of the CTA is provided in
Appendix A (Figures A-1 and A-2). The simulation results
also showed that an addition of approximately 500 POVs
on World Way during peak periods resulted in increased
delays, as many of these vehicles were forced to weave
between commercial vehicles along the outer roadway
as they attempted to either enter or exit the inner Arrivals
roadway at one of the 20 existing slip ramps.

Reprogramming Arrivals Curbside
Operations
This section describes one of the planning initiatives, the
reconfiguration of the Arrivals curbsides, that would dramatically change vehicular and passenger circulation and
improve LOS. The study team developed three options
(Options 1, 2, and 3) for reprogramming the inner and
outer curbsides of the Arrivals level; bus traffic is relocated
to the inner curbsides along with taxis, and private vehicles are relocated to the outer curbside. A fourth option

(Option 4) addresses improvements at the TBIT curbside
that could be implemented to augment any of the other
three alternatives.
Based on the observations made from the 78.9 MAP
model, the primary limitations of the existing CTA
roadway network were the slip ramps and outer roadway
throughput capacity. This was particularly evident in the
area of T3 and the TBIT, which were projected to experience a large growth in POV volumes from 58.9 MAP to
78.9 MAP. In an attempt to resolve this problem, the study
team proposed reversing the Arrivals Level curbsides so
that private vehicle and taxi operations would move to
the outer curbside while the remaining commercial vehicles would move their operations to the inner curbside.
The modeling revealed that if the curbsides are reversed,
the overall congestion levels dropped significantly. The
outer curbsides operated with some congestion but with
significant improvement over the existing operation. On
the inner curbsides, the commercial vehicles operated
with a reasonable LOS, although the change in congestion levels before and after the reversal of the curbside
operations have not been quantified.
Causes of reduced congestion include the following:
• Significantly more POVs compared to commercial
vehicles
• Outer roadway has more capacity
• Friction caused by the slip ramps results in congestion
on both the inner and outer roadways
Potential benefits of reversing vehicle modes on the inner
and outer roadway curbsides include the following:
• Balances modal capacity
• Reduced emissions, since alternate fuel vehicles are
moved to inner roadway
• Operational control of who uses the curb closest to the
terminal
• Outer roadway curbside operates more efficiently by
segregating POVs from commercial vehicles
• Improved pedestrian safety with wider median curbside

7

LAWA • LAX Ground Tr ansportation Study Report

In addition, the reversal is a relatively low capital-intensive
improvement that is reversible, if LAWA decides to return
to the current operational configuration.
Key considerations to reversing the Arrivals level curbside
operations include the large structural columns located on
the 10-foot-wide outer islands. Implementing the reversed
curbside operations on the Arrivals level would require
various facility improvements. These would include:
• New wayfinding signs for both pedestrians and drivers
• Widening the outer curbside islands and restriping the
outer roadway to provide larger pedestrian waiting
areas. This will result in the elimination of a moving lane
of traffic on the main roadway of World Way
• Installing a new traffic signal at T7 and World Way South
to facilitate the movement of commercial traffic from
the inner roadway to the outer roadway
• Installing a grade-separated crossing(s) between TBIT
and Parking Structures 3 and 4 (P3/P4) to replace pedestrian crossings on the outer roadway
• Inner curbside vehicle access improvements at T1
• Restriping the Arrivals roadway inner curbside roadway

Each of these proposed facility improvements and a
number of operational variations on this configuration
were considered, although not all variations were evaluated using VISSIM simulation modeling.
One of the improvements common to all of the reverse
curbside alternatives is the recommendation to install a
traffic signal at T7 and World Way South. Placing a traffic
signal at this location will provide the opportunity for commercial vehicles to safely merge onto World Way South
and access their desired lane at the downstream intersection (see Appendix A, Figure A-3). With the commercial
vehicles moved to the inner roadway of World Way, shuttles and buses would exit after passing T7. Because of the
high vehicle volumes along World Way South, and the
desire of some commercial vehicles to access Circle Way
(requiring vehicles to weave across three lanes of traffic
prior to the intersection of World Way South and Center
Way), this traffic signal would ease the egress by the commercial vehicles from the inner roadway.

Reprogrammed Arrivals Curbside
Alternatives
Table 2 summarizes the features of the four options for
reprogrammed curbsides and their advantages and disadvantages. Each is described below.

table 2 - Reprogrammed Curbside options

Option

1

2

3

4

Features

Advantages

Disadvantages

Relocating POV Arrivals
curbside to face of parking
garages

• Reduces recirculation within the
CTA

• Eliminates spaces in parking
structures

• Potential to add traffic lane on
World Way

• May require modification of parking structures to accommodate
APM

Relocating POV Arrivals
curbside to Theme Building

• Optimizes Theme Building real
estate

• Impacts space in parking garages

• Reduces impact of APM to parking
structures
Relocating POV Arrivals
curbside and widening
curbside to improve
pedestrian flow

• Accommodates APM near
terminals

TBIT POV curbside expansion

• Relieves congestion at TBIT

• Enhanced LOS for passengers

• Provides location to integrate
future APM

• Increases distances for passengers
to travel
• Closes northbound East Way
• Loss of one lane of traffic on outer
roadway
• Less efficient outer curbside
pickup
• Requires staging/phasing of
parking operation
• Requires demolition of vehicular
ramp and upper deck bridge at
P3/P4
8
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Option 1
This option relocates the commercial shuttle curb zones
from the outer roadway of World Way (Figure 6) to the
inner curb adjacent to the terminals (Figure 7). Passenger
pick-up zones for POVs are relocated from the inner curb
adjacent to the terminals to segments of the first ground
floors of the parking structures. This relocation would
enable drivers to wait in these designated areas for arriving passengers instead of recirculating on CTA roadways
until an arriving passenger is sighted at the curb. A capacity analysis of the parking structures would be required to
determine whether a sufficient number of spaces could
be reprogrammed for this waiting area.

Figure 6 – Existing conditions of World Way Arrivals roadway

Under Option 1, pedestrian crosswalks are consolidated
at a limited number of signalized crossing locations to optimize bus and taxi frontage along the terminal curbs and
to facilitate safe pedestrian circulation between the terminals and the relocated private vehicle pick-up areas within
the parking structures. Architectural barriers would be
added to the curbsides for directing passengers through
reconfigured, signalized crosswalks. A new wayfinding
program would be introduced to guide passengers to relocated pick-up areas. A future APM right-of-way along
the frontages of the parking structures is also incorporated to work in tandem with the proposed private vehicle
pick-up areas (Figure 8).

Traffic Simulation Analysis & Findings
Simulation modeling was performed to determine the
advantages and disadvantages of Option 1. In summary,
relocation of the commercial shuttles to the inner
roadway can create an additional lane on World Way;
however, the need for additional right-of-way to integrate
a future APM alignment along the parking structures may
eliminate that advantage.

Figure 7 - Option 1: new vehicular curbsides with POV pickup at face
of parking garage. Rendering shows weather-protection canopies
and crosswalk, and vertical transportation elements at garage

Pros:
• Short-term arrivals pick-up areas within the parking
structures reduce recirculation within the CTA
• Potential to add a lane of traffic on World Way, or improve the efficiency of the existing lanes
Cons:
• Eliminates parking spaces on the ground level of the
parking structures

Figure 8 - Option 1: curbsides showing potential for an integrated
APM station and guideway at garage
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• Parking structures may require modifications to accept
the APM station and support structure
• Requires new passenger wayfinding and passenger education through pamphlets and other outreach materials

Option 2
As in Option 1, this option includes the relocation of commercial shuttle curb zones from the outer, main roadway
of World Way (Figure 9) to the inner curb adjacent to the
terminals (Figure 10). Portions of the first floors of parking
structures would be used for private vehicle pick-up areas
for arriving passengers; however, the primary private
auto waiting areas would be located in the underserved
real estate on the north and south sides of the Theme
Building.

Figure 9 - Existing conditions at the Theme Building

Pedestrian crosswalks would be consolidated at a limited
number of signalized crosswalk locations to optimize bus
and taxi frontage along the terminal curbside and to facilitate safe pedestrian circulation between the terminals
and the relocated pick-up areas adjacent to the Theme
Building and in the parking structures. Railings would be
added on the existing raised commercial island to channel
pedestrians to these crosswalks. A pedestrian wayfinding
and management program would be needed to guide pedestrians to the new pick-up locations.
While the reprogramming of curbsides in Option 2 would
increase the walking distance for passengers being
picked up by a private vehicle, the additional area created
by eliminating the existing commercial loading lane, shifting the travel lanes away from the parking structures, and
relocating many of the private vehicle pickup areas off
World Way North and World Way South provides rightof-way opportunities for an APM alignment along the
parking structures (Figure 11).
Northbound East Way would be eliminated to avoid
vehicle flow conflicts at the entrance to the proposed
private vehicle pickup area north of the Theme Building
and at the exit of the proposed private vehicle pick-up area
south of the Theme Building. Option 2 also incorporates
other CTA improvements associated with the reverse curb
operation, such as a new traffic signal at the easterly end of
T7, which was described under Option 1.

Figure 10 - Option 2 : curbside configuration adjacent to the Theme
Building

Figure 11 - Option 2: curbsides with integrated APM station and
guideway at the Theme Building
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Traffic Simulation Analysis & Findings
Option 2 was evaluated through simulation modeling to
determine its advantages and disadvantages. Relocation
of the commercial shuttles to the inner roadway can
create an additional lane on World Way; however, the
need for additional right-of-way to integrate a future APM
alignment along the parking structures may eliminate
that advantage.

the curb onto the inner or outer roadway lanes. To eliminate this problem, the outer curbside islands could be
either widened towards the terminals, thereby reducing the inner curbside roadway from three lanes (one
loading and two travel lanes) to two lanes, or by widening the curbside towards the public parking garages and
reducing the number of vehicle travel lanes in the main
roadway of World Way.

Pros:

Figure 14 provides a section of the proposed inner
and outer roadway lanes with the outer curbside island
widened from 10 feet to 20 feet to accommodate increased pedestrian activity. Widening the outer curbside
towards the parking structures would result in the loss
of a travel lane on the outer roadway of World Way.
However, the reversed curbside operation also eliminates
the need for many of the vehicle slip ramps which currently allow private vehicles and taxis to move between
the inner and outer roadways. The closure of these
slip ramps, except for a minimal number reserved for
public safety and airport authorized vehicles, also eliminates the additional friction caused by private vehicles
weaving between commercial vehicles; it also results in
an increase in vehicle throughput capacity, especially for
the lanes adjacent to the outer curbside. However the
alternative, narrowing the inner roadway, is not recommended, since it would make commercial vehicle
operations more challenging and result in a reduction in
the throughput capacity by increasing the likelihood that
buses attempting to access the curbside would block vehicles trying to pass.

• Underutilized Theme Building real estate is optimized
• Provides a right-of-way opportunity for an APM alignment along the parking structures that may reduce
impacts to the parking structures with stations located
at the Theme Building
Cons:
• Provides supplemental private vehicle Arrivals pick-up
zones within designated CTA garages, potentially requiring replacement parking to be developed in other
airport locations
• Increases walking distance for passengers being picked
up by private vehicles
• Closing northbound East Way will force private and
commercial vehicles to travel east through the World
Way South and Center Way intersection to use Circle
Way as their recirculation route
• Requires new wayfinding and passenger education
program

Option 3
This option addresses inadequate space for passenger circulation between the inner and outer roadways
by widening the raised median island along the outer
Arrivals curbside that serves private vehicle pickup. This
curbside would be developed to provide modern passenger services and amenities and weather-protection
canopies (Figures 12 and 13).
The existing structural support columns for the
Departures level roadway, which are within the current
10-foot width of the outer curbside islands, provides
limited space for passengers, particularly with luggage,
to circulate along the curbside without having to step off

Consideration was also given to narrowing the inner curb
sidewalk (next to the terminals) to create additional inner
roadway width. While some sections of the sidewalk adjacent to the terminals have sufficient width to allow
the roadway to be widened, other sidewalk segments
contain facilities such as elevators, escalators, and support
columns which preclude this possibility.
With the widening of the outer curbside providing additional queuing and circulation space for passengers,
consideration should be given to constructing a railing
along the side of the outer curb sidewalk closest to the
terminals for passenger safety and to channel passengers
to the crosswalks between the inner and outer curbs.

11
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Figure 12 - Option 3: expanded outer Arrivals curbside with signalized, weather-protected crosswalk (bird’s-eye view)

Figure 13 - Option 3: expanded outer Arrivals curbside with signalized, weather-protected crosswalk
12
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Figure 14 - Comparison of the existing Arrivals Level roadway layout with reprogrammed roads and widened outer curbside

As in Options 1 and 2, pedestrian crosswalks would be
consolidated to a limited number of signalized crossing
locations to optimize bus and taxi frontage along the
terminal-side/inner curbs and to facilitate safe pedestrian circulation between terminals, relocated private
vehicle pick-up areas, and parking structures. A specific pedestrian wayfinding and management program
would be needed to inform passengers as to the new
curb assignments.

Option 3 also provides adequate space for a future APM
right-of-way along the widened, redeveloped outer curbside; this is an important feature of this option because it
leaves the parking structures untouched (Figure 15).
Under Option 3, commercial vehicles would enter the
Arrivals level inner roadway at T1 and pick up passengers
along the inner curbside at each of the terminals, merging
with traffic from the outer lanes east of T7. Private vehicles would pick up passengers along the outer curb,

Figure 15 - Terminal-side option for APM guideway/station in which passengers circulate over the Departures roadway
13
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eliminating the additional vehicle congestion caused by
vehicles moving between the outer roadway and the
inner roadway. Most existing slip ramps would be closed,
with a small number of strategic slip ramps remaining
open for emergency and authorized vehicles. Further
study is recommended to evaluate the need to widen
the outer curbside island to accommodate increased pedestrian activity, even if the POV and commercial curb
operations are not reversed.

concept of grade separating pedestrian traffic between
the P3 and P4 structures and the TBIT was modeled to
assess the impact on traffic flow, specific grade-separation concepts have not been developed as part of this
study. Should a grade-separated pedestrian crossing be
constructed at the TBIT, pedestrians currently required to
cross the Departures level roadway at grade would likely
also use the grade-separated crossing, thereby allowing
the Departure level signals to be removed.

Traffic Simulation Analysis & Findings
The LOS for Option 3 was evaluated through simulation
modeling. Expanding the outer curbside to improve pedestrian circulation in the POV pick-up zone results in the
loss of a travel lane; however, that loss may be offset by
the elimination of weaving and roadway friction between
commercial and private vehicle traffic. Results of VISSIM
simulation for the 78.9 MAP activity level showed that
after flipping the Arrivals level roadway operations and
instituting some degree of commercial vehicle consolidation, along with many of the other operational and
facility improvements discussed previously, congestion levels and vehicle queue lengths along the outer
roadway adjacent to T3 and the TBIT showed significant
improvement. However, this roadway segment still had
vehicle queues extending to West Way during the peak
activity period. While the TBIT curbsides generated a
significant amount of traffic, based in large part on the assumption that arriving passengers to both TBIT and MSC
would all be processed through the TBIT Arrivals Hall,
there was still a significant number of vehicles generated
from other terminal activity and bypassing the TBIT curbsides. In addition, P3 and P4 are currently the two busiest
public parking facilities in the CTA and are expected to
remain so when LAX reaches the 78.9 MAP activity level.
This suggests that a large number of passengers, as well
as meeters/greeters, will continue to cross the inner and
outer roadways at grade.

Simulation also showed that during peak times, southbound West Way can queue north of Center Way,
impeding eastbound traffic on Center Way at West Way.
To resolve this queuing, the installation of a new traffic
signal at the intersection of West Way and World Way
South was recommended.

By providing a grade-separated pedestrian crossing and
removing both of the pedestrian crossing signals between
P3 and P4 and the TBIT, initial simulation results showed
that vehicle flow along the outer roadway at T3 and the
TBIT experienced a noticeable improvement. While the

Pros:
• Enhanced LOS regarding wayfinding, circulation, and
curbside amenities for arriving passengers
• Widened, redeveloped outer private auto curbsides
provide potential for a future APM right-of-way,
enabling the APM stations to be located in proximity
to the terminals and the parking structures to remain
undisturbed
Cons:
• Loss of one lane on the main roadway of World Way
• Potentially less efficient outer curbside pickup and
through traffic operations

Option 4
Option 4 is a supplemental improvement that can be implemented with any of the previous options for curbside
reprogramming. This option includes the development
of new east-west taxi curbsides to serve the TBIT redevelopment between P3 and P4 and new north-south
multimodal curbsides east of the structures to serve T4
and T6. Taxis, buses, and POVs would enter these new
roadways from World Way North prior to reaching TBIT,
thereby relieving congestion at TBIT. The proposed northsouth curbsides also support development of a future
APM station at this location.
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Establishing a site of sufficient size between P3 and P4 to
enhance curbside pickup at TBIT would require the following infrastructure modifications:
• Demolishing the east-west vehicular ramp connecting
the upper and lower level roadways
• Demolishing the north-south upper deck bridge that
connects the P3 and P4 parking structures
• Reconfiguring the P3 and P4 exit plazas
Figure 16 is a view of existing conditions and Figure 17
the same view with new curbsides. Figure 18 illustrates
how the new curbsides would be integrated with a future
APM station and guideway.

Figure 16 - Existing conditions at P3 and P4 viewed from TBIT

Traffic Simulation Analysis & Findings
In Option 4, private vehicle pickup for T1 and T2 will take
place on proposed curbsides in the ground level of P1,
while arriving passengers from T6 and T7 will meet their
party on the ground floor of P7. Arriving passengers
being picked up by a private vehicle at T3, T4, or T5 are assigned to the proposed north-south curbside between
P3/P4 and West Way, while TBIT passengers are directed
to the new (east-west) curbside between P3 and P4, as illustrated in Figures 19 and 20.
Option 4 eliminates the use of the TBIT outer curbside
by adding railings on the raised island to channel pedestrians to crosswalks while restricting passenger loading.
Passengers would be forced to cross from the terminal
curbs across both the inner and outer roadways to the
new passenger loading areas between P3 and P4. While
this planning alternative increases the walking distances
for passengers being picked up by a private vehicle, the
additional area created by eliminating the existing commercial loading lane, shifting the travel lanes away from
the parking structures and relocating many of the private
vehicle pickup areas off World Way North and World Way
South, attempts to maximize opportunities in the CTA by
incorporating underutilized space on the ground level of
the P1 and P7 structures.

Figure 17 - Option 4: mutlimodal curbsides introduced between P3
and P4 and east of P3/P4

Other key elements of Option 4 include the following:
• Taxi loading at all terminals within the CTA would
be along new curbsides on the left side of the outer

Figure 18 - Option 4: multimodal curbsides with integrated APM
station and guideway east of P3/P4
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Figure 19 - Private vehicle pickup in CTA garages and between P3 and P4

Figure 20 - Private vehicle pickup adjacent to the Theme Building and between P3, P4, and West Way
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roadway adjacent to each terminal parking structure.
Taxis will have left-side loading on these curbsides. The
exception to this will be at the TBIT where taxis will
continue to load along the inner curbside roadway
• East Way would be closed in both directions to avoid
creating vehicle conflicts between private vehicles
exiting P1 and a vehicle turning southbound from
World Way North, as well as between vehicles turning
from southbound East Way onto World Way South and
private vehicles entering P7
• P5 and P6 parking customers would exit onto World
Way South
• The exit from P3 would be relocated to the new TBIT
curbside roadway between P3 and P4
• The exit from P4 would be relocated to World Way in
front of the TBIT
• Pedestrians from TBIT would cross the Arrivals level
roadway on relocated at-grade crosswalks which will
be located to directly connect the terminal curbside
with both northern and southern sides of the new TBIT
curbside
• This concept also incorporates other CTA improvements associated with the reversed curbside operations
concept, such as the new traffic signal at the easterly
end of T7
Pros:
• Reconfigured curbsides aid to relieve congestion at
TBIT
• Proposed north-south curbsides offer a location to
integrate a future APM station
Cons:
• Reconfiguring exit/entry plazas in P3 and P4 requires
staging and phasing of parking operation
• Requires demolition of the vehicular ramp and northsouth upper deck bridge that connects P3 and P4

Additional Considerations for Reconfigured
Curbsides
Taxi Loading Operations

Reversing the Arrivals level curbsides operations results
in two potential scenarios for taxi loading operations: (1)

maintaining the taxi passenger loading areas along the
inner curbside with the other commercial vehicle modes;
or (2) relocating the taxi passenger loading areas to the
outer curbside along with private vehicles.
LAWA staff indicated that it would be unlikely to relocate
the taxi operation to the outer curb. However, initial simulation results indicated that reversing the Arrivals level
curbside operations while maintaining taxi operations
on the inner curbside generated sufficient congestion
to warrant reconsideration of this scenario and instead
to relocate taxi operations to the outer curbside. Further,
maintaining taxis operations along the inner curbside
may require additional slip ramps to the outer curbside
to facilitate taxis exiting the airport. This would limit the
roadway capacity improvements derived by reversing the
curbside operations and impede the efficient flow of the
pedestrians along a widened outer curbside.
Appendix A includes two depictions of the commercial
vehicle service on the CTA roadway curbsides, one with
the taxi loading locations on the inner roadway curbside (Figure A-3) and the other with taxi loading locations
along the outer roadway curbside (Figure A-4). In addition, both exhibits provide the corresponding commercial
vehicle allocations along the inner curbside roadway.

Arrivals Inner Roadway Access & Commercial
Vehicle Maneuverability
For a reversed curbside operation to be considered,
commercial vehicles must be able to access and maneuver safely within the Arrivals level inner roadway. This is
most challenging for larger vehicles operating on the
dual-loop route within the CTA; these vehicles circulate
around the Departures level before transitioning to the
lower Arrivals level at the northbound approach to the intersection of World Way North and Sky Way immediately
east of T1. The current northbound approach to this intersection consists of two dedicated left-turn lanes and a
single dedicated through lane, which are fed from three
stop-controlled lanes: Circle Way (from the intersection of
Center Way and World Way South); the Departures level
roadway ramp; and Eastbound Center Way.
Vehicles using eastbound Center Way are mainly
comprised of recirculating private vehicles while the majority of the vehicles on Circle Way and the ramp from
17
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the Departures level are commercial vehicles either destined for the Arrivals level curbsides or exiting the CTA via
Sky Way. Two northbound left-turn lanes are required to
handle the demand of commercial vehicles turning from
Sky Way onto World Way North. Since the commercial vehicles turn onto the wide, outer roadway of World Way
North, the commercial vehicles can easily negotiate this
left turn. However, LAWA staff expressed concern that if
the commercial pick-up curbs on the Arrivals Level were
relocated to the narrower, inner roadway next to the terminals, the dual left turn from northbound Sky Way could
not be retained. This was confirmed by the study team’s
analysis of the roadway geometry.
Existing support columns prevent two standard 40-footlong buses with a width of 8.5 feet from being able to
turn simultaneously from the left turn lanes into the inner
roadway. Based on this finding, two concepts were developed to improve LOS at the intersection of World Way
North and Sky Way: (1) realign the left turn lanes (Figure
21); and (2) install a 2-phase signal that would prohibit a
left turn for northbound vehicles, which would be directed to a jug handle, allowing a return to the CTA (Figure 22).

The 30-foot-wide inner roadway is currently striped with
two travel lanes and one passenger loading lane. While
it may be possible to operate large commercial vehicles
such as a 40-foot bus in three lanes of the inner roadway
along World Way North from T1 to T3, and along World
Way South from T4 to T7, the 40-foot design vehicle
would not be able to operate safely in three lanes as the
inner roadway turns 90 degrees between T3 and the TBIT
and between the TBIT and T4. Therefore, the study team
proposed a roadway striping alternative for the curved
sections of the Arrivals level inner roadway, shown in
Figure 23. A second lane configuration option would
be to restripe the Arrivals level inner roadway lanes from
three to two lanes with, for example, a 12-foot loading
lane and an 18-foot travel lane.
Ultimately, LAWA decided not to include any of the reconfigured curbside options into the SPAS alternatives. This
was due to various concerns (depending on the option),
including the loss of a lane of traffic on the main roadway
of World Way, potential and/or perceived customer inconvenience, concerns of maneuverability of large vehicles
into and along the inner roadway, and limited roadway

Figure 21 - Arrivals level inner curbside roadway access option
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Figure 22 - Plan for installation of 2-phase signal and jug handle at intersection of Sky Way and World Way North

Terminal 3

Figure 23 - Proposed striping plan for Arrivals level inner roadway (3-lane configuration) between T3 and TBIT
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capacity of the inner roadway due to the 90-degree turns
on the approach to and departure from the TBIT. While
the reprogrammed curbside options are not included
in the SPAS EIR, LAWA could choose to further analyze,
refine, and implement these operational changes independent of SPAS.

CTA Access Improvements
The roadways leading into the CTA consist of westbound Century Boulevard, northbound and southbound
Sepulveda Boulevard and 96th Street/Sky Way. These
roadways, along with the CTA recirculation roadways
converge at intersections east of T1 on both the Arrivals
and Departures levels. Currently, traffic exiting the CTA
on the Arrivals level can access southbound Sepulveda
Boulevard, eastbound Century Boulevard (which connects to northbound Sepulveda Boulevard via a circular
ramp), or Sky Way to reach the 96th Street Bridge and
northbound Sepulveda Boulevard. Drivers exiting from
the Departures level can directly access southbound
Sepulveda Boulevard and eastbound Century Boulevard;
however, vehicles need to transition to the lower (Arrivals)

level first in order to reach northbound Sepulveda
Boulevard via the ramp from Century Boulevard. Only
emergency vehicles on the Departures level are allowed
to use Sky Way to exit the CTA.
The Arrivals level intersection of Sky Way and World Way
North has been identified as having poor LOS. One solution for improving LOS at this intersection is to eliminate
the northbound left-turn movement by installing a righthanded “jug handle” northeast of the intersection, as was
described earlier (see Figure 22). The signal would be
changed from 3-phase to 2-phase, allowing more green
time for eastbound traffic on World Way North. This improvement does impact some parking and the office
trailer for Park One.

Realignment of Sky Way
The study team also investigated long-term improvement
to the intersection that would have the added benefit of
relocating/eliminating a section of Sky Way that would
allow for the construction of Terminal 0, east of T1 (Figure
24). These options are described and illustrated below.

Figure 24 - Proposed location of Concourse 0 with realigned Taxiline D7 and ADG IV separation standards
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Option 1 - Consolidated Approaches to LAX
This option merges Sky Way, Century Boulevard/World
Way North, northbound and southbound Sepulveda
Boulevard, and CTA recirculation traffic within Park One
to create a consolidated approach to the CTA. This configuration provides for more controlled and defined
approaches to T1 and adds frontage space for T1. The
existing northbound approach on Sky Way would be
eliminated. The columns supporting the existing departure level make the proposed alignment constrained and
any future consideration of such a scheme should consider modifying the columns accordingly (Figure 25).

Option 2 - Relocation of Sky Way Exit
This option looks only at relocating the Sky Way approach
and exit to the eastern half of Park One. This alternative
has a common feature to provide a separate and enlarged
frontage at T1 (Figure 26).

Option 3 - Tunnel under CTA Loop Roadway
This option looks to provide grade separation, i.e,. a
tunnel, for the exiting Sky Way traffic movement under
World Way North. This allows the Sky Way approach to
shift to the eastern part of Park One which provides a separate and enlarged T1 Arrivals curbside, common to the
other options (Figure 27).

Option 4 – Modified Sky Way Overpass
This option shortens the west side of the 96th Street overpass to create a horizontal curve just west of Sepulveda
Boulevard. The new roadway to the Arrivals level would
provide one lane from southbound Sepulveda Boulevard
and one lane from the westbound 96th Street Bridge.
The new Sky Way roadway widens to four lanes as it
approaches World Way North. A new signalized intersection will be created approximately 600 feet east of the
current signal near T1, which would continue to operate.
However, since the north leg of the roadway would no
longer exist, the signal would operate with two phases
(westbound through and northbound left movements)
rather than three phases. The right two lanes will be designated for traffic turning into the inner roadway (near
the terminals) while the left two lanes will be designated for traffic turning into the main roadway of World Way
(Figure 28).

The new roadway to the upper Departure roadway will
be designed to provide one lane from southbound
Sepulveda Boulevard and one lane from westbound 96th
Street Bridge. The new Sky Way roadway will widen to
three lanes as it approaches World Way. A new signalized
intersection is located approximately 700 feet east of the
current signal near T1. The current traffic signal near T1 on
the Departures roadway would be removed.
If required, the relocated Sky Way roadways (upper and
lower) can be designed with security checkpoints prior
to traffic reaching World Way. The traffic movement
from southbound Sepulveda Boulevard to eastbound
96th Street Bridge will continue to be accommodated,
primarily for those drivers heading to rental car facilities, long-term parking lots and the proposed 98th Street
Transportation Center.
Alverstone Avenue and Davidson Avenue, which currently
provide access to construction employee parking and the
taxi holdings lot, would be eliminated. Finally, the service
road north of and parallel to World Way North, aka Little
Century, would be widened to provide two moving lanes
of westbound traffic between Sepulveda Boulevard and T1.
Additional width for vehicle staging or passenger pickup
may also be provided.

Summary of Options
All options provide for additional T1 frontage and expansion of the airside. They also improve traffic flow along
this segment of the Arrivals level roadway The following matrix (Table 3) summarizes additional advantages as
well as the disadvantages of the four options. Option 4
was selected to be used in the SPAS alternatives because
it provided the necessary access to the CTA in a design
that was safe and intuitive to drivers, maintained sufficient acreage for the Terminal 0 and commercial vehicle
holding lot facilities on the east side of Park One, and provided room for security checkpoints, as needed.
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Figure 25 - Option 1: consolidated approaches to LAX

Figure 26 - Option 2: relocation of Sky Way exit
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Figure 27 - Option 3: tunnel under CTA Loop roadway

Figure 28 - Option 4: modified Sky Way overpass
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Table 3 – Summary of Options for realignment of Sky Way

Alternative

Features

1

Consolidated
Approach Road to CTA

N/A

2

Relocation of
Sky Way Exit

N/A

3

Tunnel under CTA
Loop Roadways

Advantages

Disadvantages
• Potential impact to Departures level substructure and
columns.
• Resulting space between the “S” curve alignment may be
difficult to reuse effectively for a taxi holding lot
• Potential impacts to the current landscape areas for the
relocated 96th Street movement
• Utility impacts that will add to the cost of a tunnel
construction.

N/A

• The tunnel structure potentially will be within the desired
footprint of Terminal 0
• Eliminates direct access from the CTA to 96th Street Bridge

4

Modified Sky Way
Overpass

• Provides maximum
space for terminal
and airside expansion

Passenger Processor Facility
The study team developed plans for a new facility—the
Processor—that would facilitate passenger departures
and arrivals from the TBIT and future MSC. Two alternatives
were developed: (1) a Processor that handled departures
only, and (2) a full-service Processor. This facility would
be implemented independent of SPAS; however, it was
assumed to be in place in the future background (i.e.,
2025) condition in the SPAS EIR.

Alternative 1 – MSC Departures Processor
Alternative 1 is a Departures-level MSC Passenger
Processor building located directly across from TBIT
between World Way and West Way and between the
P3 and P4 parking structures. This facility builds on the
Reprogrammed Curbsides Alternative 4 concept that proposed new Arrivals roadways and curbsides between P3
and P4, made possible by the removal of existing infrastructure, adjacent to and below the proposed Processor
footprint (Figure 29).
Processor construction would be triggered by TBIT requiring additional passenger processing capacity or by
the phased development of the MSC to the west of TBIT.
The Processor would be developed as an environmentally controlled public space above the new open-air
Arrival curbsides. Passengers on the Departures roadway
network seeking the Processor would be directed to new

• Eliminates direct access from the CTA to the 96th Street
Bridge

multimodal north-south curbsides east of the Processor,
which would accommodate commercial vehicles, charter
operations, as well as taxis and private vehicles (Figures
30 and 31).
Upon entering the Processor, passengers would be presented with ticketing and check-in counters with properly
sized queuing space, back-of-house airline space and passenger amenities such as restrooms and pre-security retail,
food, and concessions. Check-in kiosks would be located as
close to the curb as possible. Additional passenger services and amenities, as well as airline tenant operations space
could be programmed within the Processor envelope.
Once they are checked in, passengers would be directed to vertical circulation that would transport them up to
an elevated connecting concourse which would interface
with the TBIT Departures Hall. From the Hall, passengers
would be directed out to the MSC.
Various types of vertical circulation would link the
Processor to the new open-air Arrival curbsides below. An
APM station for TBIT as well as adjacent terminals could
be included on the east side of the Processor (Figures
32, 33 and 34). The APM station and vertical circulation
would be incorporated within Processor curbside activities. The Reprogrammed Curbsides Alternative 4 formed
a basis for evaluating the Processor footprint and superstructure impacts to the new Arrival curbsides below, and
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Figure 29 - Processor zone between P3 and P4

Figure 30 - Grade-level multimodal curbsides and modified exit plazas below the Processor
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Figure 31 - Processor Departures-level footprint

Figure 32 - Processor Departures-level footprint with integrated APM station and guideway
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Figure 33 - Bird’s-eye view of the Processor and APM looking east, with elevated pedestrian connection to TBIT in foreground

Figure 34 - Bird’s-eye view of the Processor and APM looking west towards TBIT
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vice versa, as well as Processor connections to the TBIT.
Its interface with the TBIT requires further analysis and
coordination to establish a clearer representation of the
Processor regarding size and ability to accommodate projected gate capacity at TBIT and/or the MSC.
At this level of planning, all programming has been evaluated based upon an optimized Processor footprint
resulting from available real estate and appropriate separation between the structures. Columns supporting
the deck would be located within an east/west open air
arcade adjacent to the taxi/HOV curbsides.
Pros:

Figure 35 - Processor Arrivals bag claim and operations space

• Processor would increase the LOS for passengers by
creating additional processing capacity
• Processor location optimizes APM alignment and station location relative to TBIT and adjacent terminals
Cons:
• Investment in removal of existing infrastructure adjacent to and below the proposed Processor footprint
• Reconfiguration of P3/P4 exit plazas

Alternative 2 - MSC Dual-Level Processor
Alternative 2 expands the MSC Processor to incorporate
an Arrivals function in addition to Departures. Adding
an Arrivals level component in the Processor would increase the size of the facility and potentially preclude
the reversal of the Arrivals roadway curbs, described in
Reprogrammed Curbsides Alternatives 3 and 4, by limiting or removing curbside locations which are proposed
to be in the same footprint as the Processor. The expanded Processor may also require removing P2B and P5, in
addition to impacting both levels of West Way as well as
Center Way between World Way and West Way.
To mitigate these concerns, Alternative 2 expands the
Processor east in a north/south direction creating a
T-shaped footprint that serves as the Arrivals component
(Figures 35 through 43). The Departures component
remains between P3 and P4. The P2B and P5 parking
structures are removed, enabling multimodal curbsides
to be developed on the east and west sides of the Arrivals

Figure 36-Processor Departures check-in operations

Figure 37 - Processor APM station level
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Figure 38 - Processor Arrivals baggage claim and operations space,
looking west.

Figure 39 - Processor Arrivals baggage claim and operations space
between P3/ P4, looking east

Figure 40 - Processor Arrivals baggage claim and operations space
between P3/ P4, looking west

Figure 41 -Processor Departures check-in between P3/ P4, looking
east

Figure 42 - Processor Arrivals baggage claim and operations space
between P3/ P4, looking west

Figure 43 -Processor APM level, looking east
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component, namely taxis on the west curb and private
autos and buses on the east curb.
Preliminary analysis indicates that this arrangement may
enable the proposal to reverse the Arrivals curbsides.
Drivers exiting the P3 and P4 garages would travel via a
new eastbound roadway underneath the Processor to
exit the airport.
Pro:
• Processor would increase the LOS for passengers by
creating additional processing capacity
• Creation of additional roadway and curbside capacity
in the CTA
Con:
• Would require partial demolition of P2B and P5 for a
total of 1,536 spaces
• Requires investigation of operation, location and technology of baggage delivery to and from the Processor
• Relocation of the egress for P3 and P4 parking structures

Alternative 3 - MSC Dual-Level Processor
Variant
Following this study, a variation of the dual-level MSC
Passenger Processor was evaluated. Alternative 3 includes
constructing the Processor on a smaller footprint east of
P3/P4 and west of P2A and P6. As in Alternative 2, P2B and
P5 would be demolished to accommodate this new facility. Some replacement parking may be constructed as
part of the project.
The existing two-directional arrival roadway of West Way
would be replaced with two southbound streets, one immediately east of the MSC Passenger Processor building
and one immediately west of the building. The roadway
east of the Passenger Processor would be for private vehicles only. There would be a pickup area of sufficient width
for double loading, along with two adjacent through
lanes. A new traffic signal would be constructed at the intersection of this new roadway and World Way South to
facilitate two lanes of left-turning traffic from this roadway
onto eastbound World Way South. An existing pedestrian traffic signal on World Way South would be relocated
to the west and incorporated as part of this new signal.

The roadway west of the Passenger Processor would
have one pickup lane for limousines and taxis (adjacent to
the building) and one pickup lane for shuttles on the far
side of the roadway. Loading of the taxis and limousines
would take place on the left side of these vehicles. There
would be two moving lanes of traffic between the two
loading areas.
The existing northbound traffic on West Way, which is
traffic recirculating back to World Way North, would be
displaced to East Way.
On the upper level, there would be a relocated West Way
roadway east of the Passenger Processor. The roadway
would be one-way southbound. There would be an unloading area of sufficient width for dual stacking, and two
moving lanes of traffic. As today, there would be a traffic
signal at the intersection of this roadway with World Way
South; the intersection would facilitate the movement
of three lanes of southbound traffic to eastbound World
Way South.
The existing ramps located between P3 and P4, which
connect the lower and upper level roadways, would be
eliminated. As the only means for vehicles to access the
upper level from the lower level within the CTA, in the
future vehicles needing to move from the lower level to
the upper level would need to exit the CTA and re-enter.
Pro:
• Processor would increase the LOS for passengers by
creating additional processing capacity
• Creation of additional roadway and curbside capacity
in the CTA
Con:
• Would require demolition of P2B and P5 for a total of
1,536 spaces
• Requires investigation of operation, location and technology of baggage delivery to and from the Processor
• Relocation of the egress for P3 and P4 parking structures

Summary
The improved passenger LOS and the ability to create
substantial roadway capacity and curbside frontage in
30

LAWA • LAX Ground Tr ansportation Study Report

the CTA that is provided in Alternative 3 led to the assumption that a dual-level Processor, with accompanying
access roadways and curbsides, would be constructed as
a non-SPAS improvement and be operational by 2025.

Intermodal Connectivity
Shuttle/Bus Service Strategies
Shuttle and bus service strategies to reduce vehicular
volumes in the CTA were studied. Under these strategies,
certain shuttles would no longer be allowed to operate
in the CTA as they do currently; rather, these vehicles
would drop off and pick up passengers at a facility constructed outside of the CTA. Consolidated buses would
transport passengers between this facility and the CTA.
For LAWA to accommodate any consolidated bus operation, a convenient facility beyond the CTA would need to
be provided to allow for passengers to transfer between
individual commercial vehicle modes/services and a consolidated busing operation. The facility should be located
in proximity to the CTA to provide convenient shuttle
access to and egress from the site, reducing travel time
for passengers and limiting the number of shuttles which
would be required to travel in a direction away from the
airport when transiting from their business’s point of
origin (e.g., hotel, private parking lot) to the consolidated
shuttle transfer site. This facility could include passenger
services and amenities such as ticketing, meeter/greeter
areas, restrooms, and concessions.

Figure 44 - Existing remote parking

Figure 45 - Consolidated bus operations facility

Branding and wayfinding are critical components of a
consolidated bus operation. Passengers heading to the
airport would need to understand that the service provider’s bus would drop them off at a facility outside the
CTA and that they would be required to transfer to a consolidated bus to reach their terminal. Passengers exiting
the terminals would need to be instructed to take an
airport bus to the ITF and then transfer to the individual
service provider bus (Figures 44, 45, and 46).
Depending on which commercial mode and degree of
consolidation, multiple bus routes between a consolidated shuttle transfer site and various CTA terminals may be
necessary. Finally, consolidation of commercial vehicle
operations will require that the Airport educate their passengers of this change in service and modify pedestrian
wayfinding signage to reflect this operational change.

Figure 46 - Consolidated bus operations facility with integrated
busway or APM station and guideway
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While consolidation of the commercial modes should
have a positive impact on CTA traffic conditions, the reduction in the number of commercial vehicle trips would
be modest relative to the total vehicle trips in the CTA.
While reducing the number of commercial vehicle trips
will likely be part of the ultimate solution to improving
the CTA’s overall traffic conditions, the degree to which
commercial vehicle consolidation improves CTA traffic
conditions will differ depending on which commercial
vehicles are consolidated and where they stop curbside.
For example, if the Arrivals level curbsides continue to
operate as they do today, reducing the number of commercial vehicle trips in the CTA will reduce the number
of conflicts between commercial vehicles and private vehicles weaving in the area of slip ramps along the outer
curbside, but given the higher number of private vehicles expected to be operating within the CTA, these
improvements may be limited. If the Arrival Level curbside operations are reversed, the need for the existing
slip ramps would be limited and reducing the number
of commercial vehicle trips along the inner roadway may
be sufficient to permit taxis to continue to operate on the
inner curbside. However, it is also important to remember that under this scenario, the outer curbside sidewalk
would need to be widened resulting in the loss of a
vehicle travel lane on the outer roadway.

Traffic Simulation Analysis & Findings
Simulation modeling indicated that consolidated bus
service at a 78.9 MAP activity level would result in a modest
reduction in CTA roadway congestion. Consolidation of
commercial vehicle operations will require that LAWA
educate passengers of this change in service and modify
signage to reflect this operational change.
Pros:
• Airport-branded service creates ease of wayfinding one bus for all services
• Less fuel, vehicle maintenance and air emissions

LAWA decided that, for the SPAS, it would be assumed
that FlyAway buses and shared-ride vans would continue
to be allowed to enter the CTA to drop off their passengers at the terminal curbs. However, passengers arriving
at LAX would travel via a consolidated vehicle to an offairport facility to wait for their individual FlyAway bus or
shared-ride van. This would reduce vehicular demand on
airport roadways and eliminate the need for specific passenger pick-up curbs which are currently designated to
these operators. Independently of the SPAS, LAWA may
choose to limit the access of other commercial operators
into the CTA and require them to pickup and/or drop off
their passengers outside of the CTA.

Intermodal Facilities
Two locations were evaluated for locations of intermodal
facilities: (1) property that the airport has the opportunity to acquire along 98th Street; and (2) property adjacent
to LAX’s eastern border at Manchester Square, where a
confluence of intermodal connections coming from the
extension of the Metro Crenshaw/LAX and Green lines
can be integrated with a dedicated airport busway or APM
to transport passengers into the CTA. Manchester Square
also offers potential for developing airport long-term
parking and/or a consolidated car rental facility (ConRAC).

98th Street Intermodal Transportation Facility
(ITF)
This 14-acre site between 96th Street and 98th Street,
west of Airport Boulevard and south of Parking Lot C,
could be developed to provide surface parking and a
variety of transportation activities associated with an ITF
(Figure 47). One option is to develop the ITF as part of a
parking structure that would provide parking revenue to
LAWA and could replace or enhance parking provided in
the CTA. A similar strategy was implemented at Newark
Liberty International Airport (EWR) with the construction
of the P4 Garage, a 6-level structure that accommodates
3,400 cars, and provides an intermodal connection to
AirTrain Newark, an APM system (see Appendix B for more
information on the EWR P4 Garage).

• Reduced commercial vehicle trips within the CTA
Cons:
• Investment in a convenient facility near the CTA to serve
as a transfer point for passengers from multiple commercial vehicle services to a consolidated bus service

By providing close, weather-protected parking space with
intermodal connection to the CTA, parking at the ITF can
be programmed as a daily rather than long-term parking,
i.e., charged at daily rates, and surface Lot C can remain
as long-term parking and/or as employee parking with
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Figure 47 - Location of proposed 98th Street ITF

shuttle bus service to the CTA. Departing passengers
would also be encouraged to use the ITF as a “Kiss-nRide” facility, rather than be dropped off in the CTA.

• Reduces the number of vehicles in the CTA, thereby
improving traffic flow and reducing congestion on
airport roadways

The ITF can be developed in phases to accommodate
optimal flexibility. The initial phase can be programmed
and designed for grade level parking and a consolidated bus service. Passenger amenities such as retail, food
service, ticketing and restrooms would be developed in
this first phase. Meeter/greeter waiting areas can be programmed within the facility to encourage friends and
family to gather at the facility and wait for arriving passengers rather than circulate around the CTA. Facility
curbsides would be programmed to promote passenger
wayfinding and vehicular ingress and egress from Airport
Boulevard, 96th Street, and 98th Street.

Cons:

Future phases can be programmed to expand the ITF
to include a dedicated busway or APM emanating from
Manchester Square and stopping at the ITF (Figure 48).
The advantages and disadvantages of an ITF are summarized below.
Pros:
• Enhanced LOS for passengers coming to the airport in
private vehicles by providing remote weather-protected parking with seamless transfer to ITF consolidated
service

• Potentially requires significant capital investment
• Passengers using consolidated busing between the
CTA and the ITF are required to transfer to another bus
to travel between the ITF and their destination.

Traffic Simulation Analysis & Findings
The study team determined that the site located along
98th Street and described previously in the document,
offered the best alternative for a consolidated ITF that
would provide a number of future multimodal transportation services for airport customers connecting to the
CTA. The connection between the ITF and the CTA could
initially be through an at-grade transit bus route and, in
the long term, via a dedicated elevated busway or APM.
For the purpose of the simulation modeling, the study
team assumed that the ITF would provide an opportunity to consolidate various commercial vehicle modes
serving the CTA. It also offers a convenient “Kiss-n-Ride”
location near the CTA to allow customers arriving or departing via private vehicle to be dropped off or picked up
without entering the CTA. A Kiss-n-Ride curb at the ITF is
expected to be used primarily by experienced travelers,
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and demand for this service is likely to be dependent on
four key factors: (1) travel time reliability between the Kissn-Ride curbside and the terminal; (2) actual or perceived
delays within the CTA and, to some extent, local surface
street delays; (3) customer awareness of the service; and
(4) convenient vehicle access and egress to the Kiss-nRide curb from the local roadway network. If each of
these factors is successfully addressed, a Kiss-n-Ride
service should be part of an overall solution to addressing
future traffic in the CTA.
Because of the traffic advantages that such a facility provides, its geographic location relative to the CTA and
airport-related businesses and facilities and its ease of
access to and egress from major arterial roadways, an
ITF was included in SPAS Alternatives 1, 2, 8 and 9. It was
assumed under these alternatives that the ITF would be
located between 96th Street and 98th Street and between
Vicksburg Avenue and Airport Boulevard. The ITF would
include space for public parking and a remote passenger pick up/drop off or Kiss-n-Ride area to allow drivers to
avoid entering the CTA. As discussed earlier, it would be
assumed that FlyAway buses and shared ride vans would
continue to be allowed to enter the CTA to drop off their

passengers at the terminal curbs. However, passengers arriving to LAX would travel via a consolidated vehicle to an
off-airport facility to wait for their individual FlyAway bus
or shared-ride van.

Manchester Square Transit Hub
A multimodal transit hub at Manchester Square could
be built which would connect mass transit to LAX. Over
the past several decades, mass transit airport access has
evolved as a common practice across the country as well
as on an international level. The concepts of time certainty and level-of-service on airport approach roadways
combined with an energy conscious, sustainability driven
mind-set has become the impetus for massive transit infrastructure projects to be developed for the country’s
largest airports including Chicago, Dallas, San Francisco,
and JFK and Newark Liberty International Airports in the
New York area.
Several factors have influenced the selection of
Manchester Square as the preferred location, including its
proximity to the airport CTA and its land use potential for
developing significant airport-specific support facilities.

Figure 48 - Bird’s-eye view of ITF
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Figure 49 - Manchester Square Transit Hub connecting airport service with regional transit

However, the motivating factor in developing a transit
connection from this site is a new light rail service line
with a station near the southwest corner of Manchester
Square. The new Metro Crenshaw/LAX transit corridor
between the Exposition Line and the Green Line will
be operational by 2019. This line will include a station at
Aviation and Century Boulevards, across the street from
Manchester Square. This station will also service passengers from the Green Line. The connectivity into the
airport CTA will be via a dedicated busway—an airport
branded bus circulating on an elevated right-of-way—
or a future driverless APM. If the APM is built between
Manchester Square and the CTA, Manchester Square has
available land for the required maintenance facility.
Airport facilities that are being considered for Manchester
Square are a Consolidated Rental Car Facility (ConRAC)
and airport parking. One objective of the SPAS would
be to extend airport services out to Manchester Square.
As with the 98th Street ITF, passenger amenities such as
retail, food service, ticketing and restrooms would be developed in this first phase. Meeter/greeter waiting areas
can also be programmed within the facility to encourage friends and family to gather at the facility rather than

circulate around the CTA. Facility curbsides would be
programmed to promote passenger wayfinding and vehicular ingress and egress.
Again, as with the ITF, departing passengers would be
encouraged to use Manchester Square Transit Hub as a
Kiss-n-Ride facility, rather than be dropped off in the CTA.
When arriving back to LAX, passengers could choose to
travel to the Manchester Square Transit Hub rather than
wait curbside in the CTA.
The economic development of Manchester Square would
be augmented with the presence of a transit hub, including the potential for public-private partnership programs
(Figures 49, 50 and 51).
One success story for an airport access transit hub is the
AirTrain JFK Vertical Circulation Building in Jamaica, New
York, which serves as one of the termini for the APM to
JFK International Airport. Viewed as a catalyst for economic development by the City of New York, the Jamaica
community that surrounds the terminal has been rezoned
to attract development, including provisions for an airrights overbuild and a street presence that has generated
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Figure 50 - Bird’s-eye view of Manchester Square Transit Hub illustrating multimodal integration with airport program

Figure 51 - Bird’s-eye view of Manchester Square Transit Hub
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interest in adjacent sites from the local development community. Further information and illustrations of this project
are provided in Appendix B (Figures B-5 through B-10).
The following summarize the advantages and disadvantages of a Transit Hub at Manchester Square.
Pros:
• Direct connectivity with the Metro Crenshaw/LAX and
Green Line light rail transit corridors
• Enhanced levels of service for passengers coming to
the airport in private vehicles seeking remote weatherprotected parking with seamless transfer to airport
consolidated service
• Potential for economic development, if Manchester
Square is developed as an airport hub
Cons:
• Potentially requires significant capital investment in
terms of property acquisition and infrastructure.

Findings
A transit hub in Manchester Square was not included
in the SPAS alternatives that show various options for
parking or combined parking and ConRAC facility in this
location. While the SPAS alternatives do not preclude
development of a transit hub in this location, available
property for elements of a transit hub near the Metro
light rail lines may be more limited in those alternatives
that include a ConRAC facility and would largely depend
on the design and location of the ConRAC.

Transit Linkages
Two transit system options are being considered to serve
as long-term connections between an off-CTA ITF at
Manchester Square and the CTA: a dedicated busway
and an APM. Both the busway and APM would be on a
dedicated, grade-separated structure and follow a similar
corridor within the 98th Street right-of-way.

needs to be 36 feet wide to accommodate one lane of
traffic in each direction, plus shoulders to accommodate
vehicle breakdowns, and would occupy a raised median
supported on columns within the 98th Street right-of-way.
From at-grade in Manchester Square, the busway would
ascend a ramp to a bridge over Aviation Boulevard and
the Metro Crenshaw/LAX light rail line, and then continue along the 98th Street corridor to a terminus at the 98th
Street ITF, likely on the second or third level of that facility. The busway would continue along the 98th Street
corridor, crossing over Sepulveda Boulevard into the
current Park One property, cross over the relocated Sky
Way, and run parallel to that roadway as it intersects with
World Way North. By crossing Sky Way, the buses will be
on the terminal side of the World Way North Departures
roadway, thereby allowing buses to drop off and pick up
passengers at terminal curbsides without crossing other
lanes of traffic.
In the CTA, buses will be required to use mixed flow lanes
on the Departures roadway. Bus service will be provided
in various routes, each serving specific groups of terminals. Buses will circle the Departures roadway to both drop
off and pick up passengers at the terminals. At the route’s
final terminal, buses will transition to the Arrivals level
roadway using the existing ramp that encircles the LAWA
Administration East Building. Buses will continue on eastbound Center Way, through the intersection of Center
Way and World Way South, and then turn right onto the
ramp that leads to northbound Sepulveda Boulevard.
Buses would then travel on Sepulveda Boulevard, turn
right onto 96th Street. East of Vicksburg Avenue, buses
would use a bus-only roadway and ascend a ramp to
an upper floor of the ITF. Buses would continue east on
this elevated roadway along the 98th Street corridor, cross
over the Metro Crenshaw/LAX light rail line and Aviation
Boulevard, and then descend to an at-grade parking facility at Manchester Square.
Pros:

Dedicated Busway

• Perceived better LOS as opposed to surface transit

While an exact alignment has yet to be determined, an elevated busway between Manchester Square and the CTA
approximately follow the 98th Street corridor. The busway

• Passengers would be dropped off and picked up at
their respective terminal front door, thereby providing
a shorter walking distance than other forms of transit
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Cons:
• Subject to congestion and traffic signal timing on CTA
roadways and on northbound Sepulveda Boulevard
• Perception of train as higher LOS than bus at airport
intermodal hub must be overcome

Busway Interface with the CTA Roadway Network
One of the primary challenges in designing a dedicated busway between Manchester Square and the CTA is
the convergence of several roadways at the main CTA
entrance east of T1. The study team focused on various
roadway options between 98th Street and the CTA/Park
One area. The new elevated structure would consist of
three lanes: one inbound; one outbound; and a median
lane to accommodate bypass, emergency, or maintenance vehicles. The study team developed two inbound
and three outbound roadway options, described below.
In developing these options, the following conditions
were assumed: (1) the entrance ramp from southbound
Sepulveda Boulevard into the CTA must be maintained; (2)
property for a future Terminal 0 must be preserved; and
(3) property for a commercial vehicle holding lot within
the existing Park One property should be preserved.

Inbound
Departure Roadway Option 1 - The bus viaduct and
the southbound Sepulveda Boulevard Departure level
roadway would be structurally combined but remain in
separate lanes as it approaches the CTA. This combined
viaduct would intersect with the Departure level roadway
about 250 feet west of Sepulveda Boulevard. It is recommended that a two-phase signal be constructed at this
new intersection (Figure 52).
Departure Roadway Option 2 - Buses are provided
with a direct approach to the Terminal 1 curbsides, shifting the bus traffic merger downstream. This option adds
500 linear feet of additional structure, as well as requiring Southbound Sepulveda Boulevard Departure Traffic
to be on its own structure to connect to the Departure
roadway at a new signalized intersection. This option can
also facilitate movement of buses assigned to different
zones, i.e. a bus can stop for Terminal 1 and another bus
can bypass to head to other terminals (Figure 53).

A variation of Roadway Option 2 was assumed in SPAS
Alternatives 1 and 8. At this level of planning the roadway
design is in a conceptual stage only.

Outbound
The bus operation for this study assumes that the
inbound bus would circle around the Departure roadway.
After Terminal 7 the bus would exit down to the Arrivals
roadway starting at T1. Upon completing the arrivals loop
the following exit options are possible.
Arrival Roadway Option - The proposed Arrival level
roadways complete the picture for the southbound
Sepulveda Boulevard movements into the CTA. The proposal utilizes the existing Sky Way exit just east of T1. If
the passenger pick-up operation on the level of the CTA is
reversed so that commercial vehicles are picking up passengers on the inner roadway closest to the terminals,
one of the slip ramp openings from the inner roadway
to the outer roadway of World Way South in front of T7
would require a separate phase to facilitate the movement of buses from the inner roadway to the far left lane
of the outer roadway before making a left turn at the
World Way South/Center Way intersection (Figure 54).
Exit Options 1 and 2 - These options investigated using
the ramp from eastbound Century Boulevard to northbound Sepulveda Boulevard as the consolidated bus
route to return to the ITF. This would allow buses on
the inner Arrivals roadway to remain on the right-hand
lane instead of having to cross to the left lane, as in the
other outbound options described above. The ramp from
Century Boulevard to northbound Sepulveda Boulevard
would be widened to allow for two lanes of traffic
(Figure 55).
There are two variations on the outbound exit options:
Option 1 would use the existing westbound connector road between Sepulveda Boulevard and Vicksburg
Avenue and then continue north on Vicksburg Avenue
to the ITF on 98th Street; Option 2 provides an elevated
structure to cross over Sepulveda Boulevard and Century
Boulevard and then continue north on the west side of
Sepulveda Boulevard over the LAX roadways, and finally
merge with the bus viaduct structure at 98th Street.
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Figure 52 - Inbound Departures roadway to accommodate busway, Option 1

Figure 53 - Inbound Departures roadway to accommodate busway, Option 2
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Figure 54 - Outbound Arrivals roadway to accommodate busway

Figure 55 - Outbound busway exit options
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While this grade-separated option allows the consolidated buses to avoid mixed flow traffic congestion on
Sepulveda Boulevard, it is significantly more challenging
to construct and finance (Figure 56).
Ultimately, neither of these outbound options was chosen
for inclusion in SPAS. Rather, it was decided to assume that
in SPAS Alternatives 1 and 8, the bus would exit the CTA
in mixed-flow traffic via eastbound Century Boulevard to
northbound Sepulveda Boulevard. The buses would turn
right on 96th Street and then turn right east of Vicksburg
Avenue to enter the elevated busway.

Automated People Mover
An automated (i.e., driverless) APM between the CTA and
Manchester Square is one option to connect LAX with
regional transit and off-CTA passenger services, including long-term parking and a potential ConRAC facility.
Although an exact alignment has yet to be determined,
the proposed APM follows a similar route to the busway,
using the 98th Street right-of-way to support the elevated guideway between the CTA and Manchester Square,
the location for the future Metro Crenshaw/LAX light rail
station and proposed Transit Hub.
The proposed APM would be a pinched loop system,
meaning that cars would travel in one direction to an end
station and then travel back in the other direction. The
APM guideway would be located above the upper level
roadway, following the alignment of World Way. It could
be constructed either adjacent to the parking structures
or within widened median islands between the inner
and outer roadways. Figure 57 provides a section view of
the APM concept on the garage side of the outer Arrivals
roadway; a similar section with the APM on the terminal
side was provided as Figure 15, under the discussion of
reprogrammed Arrivals curbside operations. To transition
from the north side of the CTA to the south side, it is possible that the APM alignment could use a realigned West
Way corridor, which was proposed to be constructed as an
element of the passenger Processor. New vertical circulation and pedestrian bridges over the Departures roadway
would provide passengers with connections between
APM stations and the terminals. The APM station east of
the proposed Processor would be constructed one level
above the West Way curbsides, with vertical circulation
and a pedestrian bridge connecting it to the Processor.

The fixed length of an APM guideway is estimated at
between 25,000 and 26,000 feet. The required guideway
width is 30 feet; a width of 36 feet for the APM would be
required if the busway option is constructed as a first
phase.
It is estimated that with the pinched-loop system, a round
trip on the APM would take approximately 19 minutes.
The automated system would operate 24 hours a day.
During peak periods (12 hours per day), the APM would
operate with nine 4-car trains at headways of 2.1 minutes;
this configuration provides a capacity of 2,383 passengers
per hour per direction (pphpd), assuming 21 passengers
per car. The 6-hour daytime off-peak operation assumes
six 4-car trains with 3.2-minute headways, providing a capacity 1,589 pphpd. During the remaining 6-hour night
period operation, four 4-car trains at 4.8-minute headways would provide a capacity of 1,059 pphpd. The APM
would require a maintenance and storage facility with an
access guideway of approximately 6,000 feet. The maintenance facility itself would be approximately 92,000 square
feet (2.1 acres) and would likely be located near the terminus in Manchester Square.

APM Stations
Two scenarios were studied for the APM operation within
the CTA, a 3-station concept and a 5-station concept. In
the 3-station concept, one station would be located on
the north side of the CTA between T1 and T2, a second
station would serve the proposed passenger Processor
with passenger circulation to T3, T4, and TBIT, and a third
station would serve the terminals on the south side of
the CTA (Figures 58 and 59). In the 5-station concept,
an additional station would be constructed on the north
and south sides of the CTA (Figures 60 and 61). Stations
would be approximately 160 feet in length.
Since Metro is in the early stages of designing its future
Metro Crenshaw/LAX transit corridor station at or near
the northwest corner of Aviation and Century Boulevards,
the specific means of connecting the APM with this light
rail station cannot be determined at this time. If the light
rail station is near 98th Street, an APM station could be
located one level directly above Metro’s station. If the
light rail station is constructed closer to or straddling
Century Boulevard, a pedestrian bridge may provide the
connection between the two stations. This APM station
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Figure 56 - Grade-separated roadway to accommodate outbound busway operations

Figure 57 - APM garage-side option, in which passengers circulate down and across Arrivals roadway
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Figure 58 - APM 3-station option, plan view

Figure 59 - APM 3-station option, bird’s-eye view
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Figure 60 - APM 5-station option, plan view

Figure 61 - APM 5-station option, bird’s-eye view
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may also serve a ConRAC in Manchester Square via a pedestrian bridge between the station and the ConRAC,
or a separate APM station may be provided specifically for the ConRAC. A station would also be developed at
the 98th Street ITF as an intermediate stop between the
Manchester Square Transit Hub and the CTA.

Specific Plan Amendment Study
(SPAS) Support

• Improved connectivity for transit passengers

The SPAS process is being undertaken to identify and
develop potential alternative designs, technologies, and
configurations for the LAX Master Plan Program that
would provide solutions to the problems that the Yellow
Light Projects were designed to address consistent with a
practical capacity of 78.9 MAP.

• Provides time certainty compared to surface transportation options

The main ground transportation features of the approved
LAX Master Plan Alternative D include the following:

• Stations outside the CTA provide Kiss-n-Ride option,
thereby reducing vehicles entering the CTA

• The CTA would be closed to private vehicles.

Pros:

Cons:
• Requires significant investment for a system that may
only serve a small percentage of annual passenger
volume
• The number of level changes and the walking distances
required between proposed APM stations and the
terminals may not be passenger friendly
• Construction within existing airport infrastructure
would be challenging

Findings
SPAS Alternatives 3 and 9 include APM lines. SPAS
Alternative 3, the existing LAX Master Plan, has two APM
lines; one line connects the CTA, ConRAC (located in the
property currently used as Parking Lot C), and the ITF at
the northeast corner of Aviation Boulevard and Imperial
Highway, and the other line connects the CTA and the
GTC in Manchester Square.
The proposed APM line in SPAS Alternative 9 connects
the CTA, ITF, and the ConRAC in Manchester Square.
Access to the future Metro Crenshaw/LAX light rail station
at Aviation and Century Boulevards would also be provided. Under Alternative 9, it is assumed that the APM would
operate on a pinched loop system in the CTA, with two or
three stations to serve the terminals.

• A Ground Transportation Center (GTC) would be
built in Manchester Square to effectively replace the
roadways, curbsides, and parking facilities in the CTA.
• A ConRAC facility would be constructed in the property currently used for long-term public parking Lot C.
• An Intermodal Transportation Center (ITC) would
be built at the northeast corner of Aviation Boulevard
and Imperial Highway to primarily replace the parking
eliminated from Lot C and to provide connectivity with
the Green Line light rail system and local bus transit.
• Two APM routes would be built, one connecting the
CTA to the GTC via Century Boulevard (APM 1) and a
second connecting the CTA to the ITC and ConRAC
(APM 2), the latter using the Aviation Boulevard and 98th
Street corridors.
• A West Employee Parking Lot would be built on the
west side of the airport (World Way West) to consolidate various employee parking facilities and provide a
common security access point for employees.
The STV/Ricondo study team performed various transportation planning tasks to support the SPAS process.
This included the preparation of numerous options:
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First Iteration Options
Option 1

The features of Option 1, shown in Figure 62, include:

Option 4
The features of Option 4, shown in Figure 65, include:
• A ConRAC between 96th and 98th streets

• A public parking facility with shuttle drop-off/pick-up
accommodations between 96th and 98th streets

• Parking Lot C area shared between public parking and
ConRAC parking

• A ConRAC located east of Lot C, with the main building
along Airport Boulevard

• Employee parking relocated to Manchester Square

• A public parking facility in Manchester Square
• Employee parking in Lot E, where it is presently located
• Three APM stations outside the CTA to serve the two
proposed public parking facilities, the ConRAC, and the
Metro Crenshaw/LAX transit corridor station at Aviation
and Century boulevards, respectively

• Parking Lot E replaced with airport facilities
• Two APM stations outside the CTA, one to serve the
proposed ConRAC on 98th Street and the other to serve
the Metro Crenshaw/LAX light rail station at Aviation
and Century Boulevards and employee parking in
Manchester Square

Option 5/5A
Option 2
The features of Option 2, shown in Figure 63, include:
• APM with only two stations outside the CTA, one on the
existing parking lot bounded by 96th and 98th streets,
Vicksburg Avenue, and Avion Drive. The second station
would be located in Manchester Square.
• No ConRAC
• A public parking facility with shuttle drop-off/pick-up
accommodations between 96th and 98th streets
• Continued use of Lot C as long-term public parking
• Employee parking relocated to Manchester Square
• Parking Lot E replaced by airport facilities.

Option 3
The features of Option 3, shown in Figure 64, include:
• A ConRAC between 96th and 98th streets
• ConRAC parking in Lot C
• Public parking moved from Lot C to Manchester Square.
• Employee parking remaining in Lot E.
• Two APM stations outside the CTA, one to serve the
proposed ConRAC on 98th Street and the other in
proximity to the Metro Crenshaw/LAX light rail station
at Aviation and Century Boulevards and public parking
in Manchester Square.

The features of Option 5 and 5A, which are shown in
Figure 66, include:
• A ConRAC located south of Westchester Parkway and
east of Jenny Avenue, part of which is currently an Avis
Rent-a-Car leasehold
• A consolidated bus facility along the west side of
Airport Boulevard between Westchester Parkway and
96th Street, part of which is also currently leased by Avis
Rent-a-Car
• Public parking facilities in Manchester Square and north
of 98th Street, immediately south of the ConRAC.
• Employee parking kept in Lot E
• Two APM stations would be built outside the CTA to
service the proposed ConRAC and consolidated bus
facilities west of Airport Boulevard and the Metro
Crenshaw/LAX light rail station at Aviation and Century
Boulevards as well as the public parking in Manchester
Square.
In addition of the components described above, Option
5A includes a parking structure occupying an existing
surface parking lot bounded by 96th and 98th streets,
Vicksburg Avenue, and Avion Drive, which LAWA would
need to acquire
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Figure 62 - June 2010 Option 1

Figure 63 - June 2010 Option 2
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Figure 64 - June 2010 Option 3

Figure 65 - June 2010 Option 4
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Figure 66 - June 2010 - Option 5 and 5A

Option 6
Option 6 (Figure 67) includes the following features:
• A parking structure for public parking constructed
between 96th and 98th streets

The features of Option 7, include the following:
• Two APM stations, one between 96th and 98th streets
and the second one on Manchester Square

• A ConRAC in Manchester Square

• ConRAC surface parking in what is now Lot C and
Belford Square.

• Parking Lot C continued to be used as long-term public
parking

• Public parking on Lot C as well, north of Westchester
Parkway

• Lot E continued to be used for employee parking
• Two APM stations outside the CTA, one to serve the
proposed public parking facilities on 98th Street and
the other in proximity to the Metro Crenshaw/LAX light
rail station at Aviation and Century Boulevards and the
ConRAC in Manchester Square

Option 7
Option 7 was developed after it was decided that an
employee parking structure and the ITC at Aviation and
Imperial boulevards, which were proposed in LAX Master
Plan, would not be built.

• Shared public and employee parking in Manchester
Square
• APM operations and maintenance facility in Manchester
Square
• Airport support facilities developed on Lot E and an
area south of 111th Street between Aviation Boulevard,
Hindy Avenue, and Imperial Highway
• Taxi holding lot on a portion of what is now Park One
parking facility
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Figure 67 - June 2010 - Option 6

Second Iteration Options

Other common elements of these three options include:

Of the seven options prepared by STV, LAWA selected three options in July 2010 for further consideration
and development. These options—2, 6, and 7—were
renamed Options A, B, and C, respectively.

• Airport support facilities in Lot E and the area south of
111th Street

All options had only two APM stations beyond the CTA,
one located in the existing parking lot between 96th and
98th streets east of Vicksburg Avenue, and the second one
in Manchester Square. The first station would be south
of Lot C and in direct connection to future use of that
lot. In addition, it would be strategically positioned to
serve hotels located between Century Boulevard and 98th
Street. The second station, in Manchester Square, was
locked in its position relative to potential connections to
the future Metro Crenshaw/LAX and Green Lines.
It is to be noted that the boundaries of property to be
acquired by LAWA were not definitive at the time of this
study and subject to change, especially the extent and
shape of the Manchester Square development.

• Redesigned entry roadways and a commercial vehicle
holding lot on the Park One property

Option A
Unique features of Option A, shown in Figure 68, include
the following:
• The eastern portion of Lot C would be used for public
parking, while the western part of it would be used for
the rental car leasehold and airport support facilities.
• Additional airport support facilities in Belford Square
• The lot between 96th and 98th streets developed as a
public parking or bus shuttle facility
• Employee parking in the core of Manchester Square
• The APM operations and maintenance facility west of
the APM station in Manchester Square
No ConRAC is provided in this option
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Option B
Unique features of Option B, shown in Figure 69, include
the following:
• The eastern portion of Lot C would be used for public
parking and the western and northern parts would be
used as Employee Parking.

• ConRAC surface parking in a portion of Lot C and in
Belford Square
• Public parking in the northern section of Lot C
• Shared employee and public parking in the core of
Manchester Square

• Belford Square would host airport support facilities

• The APM operations and maintenance facility west of
the APM station in Manchester Square

• The lot between 96th and 98th streets used for either
public parking or a bus shuttle facility

Third Iteration Options

• A ConRAC and ConRAC surface parking in Manchester
Square
• The APM operations and maintenance facility in an
intermediate location, north of 98th Street and east of
Airport Boulevard

Option C
Unique features of Option C, shown in Figure 70, include
the following:
• ConRAC in the lot between 96th and 98th streets

In August 2010, two options were selected for further
consideration: Option C, renamed Concept A; and Option
B, which was renamed Concept B (Figures 71 and 72).
One major change to Option C/Concept A was the substitution of the APM with a Dedicated Transit Connection.
Buses would run on this elevated transit connection
between the CTA and Manchester Square with an intermediate stop at the former public parking lot between
96th and 98th Streets. In order to allow the buses to operate
on the elevated transit connection, the southern ending
on World Way South had to be reconnected to 96th Street,
creating a loop.

Figure 68 - Option A
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Figure 69 - Option B

Figure 70 - Option C
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Figure 71 - Concept A

Figure 72 - Concept B
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The alignment of the Dedicated Transit Connection/APM
was improved by increasing the radius of the elevated
structure coming out from the CTA, then diagonally over
the Park One property, before turning into 96th Street. In
addition, the APM operations and maintenance facility
was moved to the north on Manchester Square and the
APM alignment was extended east on World Way South
to reach Terminal 7.
The Roadway entrance to the CTA was also modified in
these schemes. The underlying reason for this modification was that the LAWA-operated shuttles from Lot C into
the CTA would continue to operate. The solution to make
possible this connection was to re-use the 96th Street
Bridge over Sepulveda Boulevard. The proposed solution
would simplify the connection with South Sepulveda
Boulevard running from south to north.
Some main differences between these two concepts are
summarized below.

Concept A
• Lot C used for Public Parking.
• The destination for Belford Square was not considered
in this option.
• The lot between 96th and 98th streets would host the
ITC
• The inner core of Manchester Square would include the
Employee Parking lot.

Concept B
• The eastern portion of Lot C would be used for public
parking, while the western and north parts would be
used as employee parking.
• Belford Square was not considered in this option.
• The lot between 96th and 98th streets could be either a
public parking or shuttle facility.
• The inner core of Manchester Square would be used
as the ConRAC surface parking lot, with the potential
expansion to occupy the entire square, reaching South
La Cienega Boulevard to the east and West Arbor Vitae
to the north.

Final Alternatives
The final ground transportation alternatives described
below were included in the SPAS Environmental Impact
Report (EIR) for evaluation.

Alternatives 1 and 2
Alternatives 1 and are illustrated in Figure 73 and Figure
74, respectively. Both of these alternatives maintain access
within the CTA by private vehicles.

Key Features
• Relocation of Sky Way, the primary access roadway connecting southbound Sepulveda Boulevard and the 96th
Street Bridge to the CTA
• Addition of new curbside at Terminal 0
• Relocation of the commercial vehicle holding lot to
the south, between Sepulveda Boulevard and the
relocated Sky Way
• New ITF between 96th and 98th streets and between
Vicksburg Avenue and Airport Boulevard. The ITF will
include space for public parking and a remote passenger pick up/drop off, or Kiss-n-Ride area, to provide
drivers the option of not entering the CTA. Arriving passengers would travel to the ITF to board door-to-door
shuttles or scheduled buses.
• Dedicated busway between Manchester Square and
the CTA, primarily along the 98th Street corridor bridging over Sepulveda Boulevard. Stops along the busway
would include the future Metro Crenshaw/LAX light rail
station at or near Century and Aviation boulevards and
the new ITF. The busway would be grade-separated
into the CTA, where it would merge with mixed-flow
traffic on the upper level roadway. Exiting the CTA,
buses would be in mixed flow, re-entering the elevated
busway east of Vicksburg Avenue. Passengers using the
ITF would be transported to and from the CTA via an
airport-operated shuttle using the elevated busway to
access the CTA and then use northbound Sepulveda
Boulevard to 98th Street when returning to the ITF.
• Connection to public transit via the LAX dedicated busway, with a stop/connection at the new Metro transit
station at Aviation/Century. The LAX shuttle bus serving the Metro Green Line station at Aviation Boulevard
and Imperial Highway would be discontinued.
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Figure 73 - SPAS Alternative 1

Figure 74 - SPAS Alternative 2
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Parking

Alternative 8

• No changes to CTA parking conditions would occur as a
result of these SPAS alternatives; however, the non-SPAS
MSC Passenger Processor project, described previously,
is expected to result in the demolition of P2B and P5.

Alternative 8, illustrated in Figure 76, is characterized by
the following features.

• Elimination of the Park One facility to accommodate
new Terminal 0.

• ConRAC, located in a portion of Manchester Square,
would include a customer service area and approximately 8,271 spaces for ready/return vehicles.

• No specific changes would occur in regards to employee parking Lot E, although the property could be
used for other airport purposes in the future.

Ground Transportation

• All other ground transportation improvements identified in Alternatives 1 and 2 apply to this alternative

• No changes are proposed to Parking Lot C.

Operational Improvements

• Parking Lot D would provide 1,944 employee parking
spaces and the nearby “Jenny Lot” would provide 1,940
employee parking spaces. These parking areas were
not in use in the 2009 baseline year; however, their use
for parking is occurring independently from SPAS.

• Consolidated rental car shuttles from the ConRAC
would arrive to the CTA via the elevated busway. The
shuttles would exit the CTA in mixed-flow traffic, entering the busway on 96th Street east of Vicksburg Avenue..

• Development of the ITF would include approximately
4,900 spaces of short-term public parking.

• Approximately 2,750 employee parking spaces in the
existing Avis rental car lot.

• Approximately 4,200 long-term parking spaces and
3,500 employee parking spaces within Manchester
Square.
• The West Employee Parking facility would not be constructed.

Alternative 4
Under this alternative, illustrated in Figure 75, only
ongoing or reasonably foreseeable non-yellow light
ground transportation projects would be developed, including a ConRAC at Lot C, and a parking structure at the
Continental City site to accommodate public parking displaced by the ConRAC.

Ground Transportation
• Private vehicle access within the CTA maintained.

Parking

• Approximately 4,200 long-term parking spaces within
Manchester Square.
• All other parking improvements identified
Alternatives 1 and 2 also apply to Alternative 8.

in

Alternative 9
Alternative 9, illustrated in Figure 77, is comparable to
Alternative 8, except that an APM system is proposed
between Manchester Square and the CTA, with an intermediate stop at the ITF.

Ground Transportation
• The ConRAC, in a portion of Manchester Square, includes a customer service area and approximately 8,271
spaces for ready/return vehicles.

Parking

• The APM system guideway follows the same alignment
as the elevated busway until it enters the CTA, where it
would be located on a new elevated guideway.

• Public parking within Parking Lot C displaced by the
ConRAC.

• APM maintenance facility likely located in Manchester
Square.

• Employee parking within Parking Lot D and the proposed Jenny Lot displaced by the ConRAC.

Operational Improvements

• ConRAC located in Lot C.

• New public parking structure in Continental City.

• Rental car passengers would travel between the CTA
and the ConRAC at Manchester Square via the APM..

• Employee parking maintained in Lot E.
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Figure 75 - SPAS Alternative 4

Figure 76 - SPAS Alternative 8
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Figure 77 - SPAS Alternative 9
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Appendix A

Traffic Data & Analysis
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Introduction
This appendix contains details on the traffic data collection and simulation modeling performed for this study
and summarized in the report. In addtion, several plan
drawings, analysis outputs, and tables and provided as
supporting data for the findings in the report.
Figures A-1 and A-2 provide results of trip generation
and distribution modeling. This analysis showed that approximately 500 additional airport peak-hour vehicle trips
would enter and exit the CTA at 78.9 MAP compared to
the 59.8 MAP activity level; during the same time period,
vehicles traveling along the TBIT frontage were estimated
to increase by more than 700 trips.
Figures A-3 and A-4 depict two scenarios for commercial vehicle location on the Arrivals level of West Way with
reprogrammed inner and outer roadways, one with taxi
operations on the inner roadway with other commercial
traffic, and the other with taxi operations on the outer
roadway with POVs.

The roadway modeling efforts were suspended on or
about June 2010 while a new future 78.9 MAP gated
(non-airline specific) flight schedule was reviewed and approved by LAWA. Due to delays experienced by the team
responsible for completing this non-airline specific flight
schedule, and the subsequent kickoff of the SPAS process
which has redefined many of the key assumptions related
to how the CTA terminals and roadways will function in
the future, the refinement of landside modeling was discontinued, with the exception of some specific analyses
provided in this study report.

Data Collection
As a part of the update to the LAX VISSIM model developed in 2008 for the LAX Bradley West EIR, the collection
of new data was required to reflect a more recent representation of the traffic conditions within the CTA. This
effort included:
• Acquiring new data from LAWA staff
• Field investigations

Traffic Simulation Modeling
The traffic simulation model was developed using VISSIM
micro-simulation software to provide a detailed assessment of the curbside and roadway operations associated
with Baseline (2008) conditions and 78.9 MAP conditions.
The VISSIM model used as the base or starting point in
this analysis was initiated by LAWA as a part of other airport-related studies and analyses such as the Bradley West
Project EIR. This base model included much of the existing
physical geometry of the CTA roadway system (roadway
configurations, lanes, and intersections); however, the
model was refined for use in the Bradley West Project
analysis in 2008 and further refined with new data as a
part of STV/Ricondo’s Ground Transportation Study. As
part of this process, the model was evaluated and expanded to provide a complete physical representation of
the CTA roadway system through additional data collection, field verification, as well as a detailed review of video
and photographs. All programmed improvements to the
physical geometry were included as discussed below in
the assumptions section.

• Updated passenger projections, as shown below
LAWA staff provided updated loop detector counts and
the Automated Vehicle Identification (AVI) counts required for the calibration of the trip generation model.
LAWA also provided turning movement counts along
both West Way and East Way.
The following field surveys were conducted to support
the further development and refinement of the traffic
models:
• Turning movement counts for intersections along
Center Way
• Vehicle classification survey on the lower level at the
entrance to the airport
• Vehicle dwell time survey at T1, T4, and T7
• Vehicle license plate survey at T1 and T7 Arrivals curbside
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Figure A-1 - 59.8 MAP and 78.9 MAP peak hour traffic volumes on the eastern end of the CTA

Figure A-2 - 59.8 MAP and 78.9 MAP peak hour traffic volumes on the western end of the CTA
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Figure A-3 - Proposed reversed Arrivals level commercial vehicle allocation with taxi operations on the inner roadway

Figure A-4 - Proposed reversed Arrivals level commercial vehicle allocation with taxi operations on the outer roadway
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• Public parking garage entry counts for the P1, P3, and
P7
Field data were collected on Friday, October 2, 2009, and
Friday, October 9, 2009; these dates were selected to
represent a typical busy day on the CTA roadways and
curbsides. The surveys were conducted in the mornings
between 10:30 A.M. and 12:30 P.M. for all data collected on the Departures roadway, and between 8:30 P.M.
and 10:30 P.M. in the evening for all data collected in the
Arrivals roadway. Survey hours were established based
on the peak passenger activity in the CTA, which was determined from the 2008 (design day) gated passenger
schedule.
All field surveys conducted at terminals were sampling
surveys and not direct field counts; this allowed for the
application of the survey data to those terminals that
were not surveyed and assumed to have similar characteristics to those surveyed. For example, data obtained
from T4 could be applied to T2, T3, and T5.
After reviewing and compiling the field data, results were
factored from October 2009 conditions to August 2008
conditions using multiple control data sources including
passenger schedules, AVI counts, and loop detector data
as well as turning movement volumes.

Passenger Data
Passenger data for baseline (2008) and future 78.9 MAP
were obtained from gated passenger schedules previously developed for LAWA. This data was further processed
to estimate when passengers would reach the curbside
based on the time their flight was scheduled to arrive or
depart by applying passenger earliness arrival and lateness distribution curves.
Data from previous studies completed for LAWA, in particular the Bradley West Project, were compared to the
new data set for consistency and reasonableness prior
to using it in the development of the model. In addition,
results from the most recently available (at the time) LAX
Air Passenger Survey (2006) were used to estimate the
mode share based on the assumption that passenger behavior had not changed considerably between 2006 and
baseline year.

Traffic Model Assumptions
Estimation of future conditions using any model involves
forming strategic and operational assumptions based on
available information. The following sections describe the
assumptions which were used to develop the future conditions (78.9 MAP) roadway models.

Programmed CTA Roadway Improvements
Following the calibration of the updated baseline VISSIM
simulation model to 2008 conditions, based on the
roadway network as it existed in August of 2008, the
process of developing a future conditions baseline model
began. To develop the future conditions baseline model,
the existing conditions (59.8 MAP) baseline model was
updated to include expected landside facility improvements which are anticipated to be in place when the
Airport’s passenger activity level reaches 78.9 MAP.
The landside facility improvements included were any
roadway projects that were either part of a current
ongoing project, a recommended project impact mitigation based on previously approved studies and any minor
or spot facility improvements required to improve the
overall flow of traffic in the CTA. Figure A-78 provides an
illustration of the assumed improvements included in the
future condition baseline model.

Central Utility Plant (CUP) Improvements
The new LAX CUP is currently being constructed immediately east of the existing plant, resulting in a
reconfiguration and realignment of Center Way. The
portion of Center Way between East Way and West Way
will be realigned from two parallel roads on either side of
the existing CUP to a single, three-lane roadway along the
north side of the new CUP. Traffic from P3 and P4 will use
this realigned Center Way to exit the airport. Center Way
South will be closed to public traffic between West Way
and the new CUP building; therefore all P5 customers
will be directed through P6 to the cashier booths for that
structure, and exit onto the existing segment of Center
Way west of East Way. These roadway changes, necessary
to accommodate the new CUP, were added to the future
conditions baseline model.
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Bradley West Project Mitigations

Future Conditions Gated Passenger Schedule

As a part of the Bradley West EIR, mitigation measures
were developed to offset potential CTA traffic impacts
generated by the project. The mitigation measures in the
CTA included the modification of a left-turn only lane on
World Way at Center Way (across from TBIT) to a through/
left lane. This will be accomplished by widening World
Way beginning at Center Way and continuing along the
frontage of P4 to the first pedestrian signal on World Way
South. In addition, the Bradley West EIR included a second
mitigation which will construct a second dedicated rightturn lane from World Way South to the southbound
on-ramp to Sepulveda Boulevard. The locations of these
projects are illustrated in Figure A-5.

Figure A-7 provides a graphic representation of the
assumed aircraft gating for the future (78.9 MAP) condition which includes a MSC (see below) but no Yellow Light
Projects. The gated passenger schedule representing the
aircraft gating scenario illustrated in the Figure A-7 used
as the future condition for this study was created from the
passenger schedule for the 78.9 MAP activity level, developed with the assistance of the National Aeronautics and
Space Administration (NASA) to support various north airfield simulation efforts.

Other Improvements

• The North Airfield’s existing layout is maintained

Based on observation of the existing conditions and baseline model performance, further roadway improvements
were recommended and coded in the future conditions
baseline model. These included constructing an additional lane on World Way by extending the existing lane
drop at the entrance to P3 on World Way and ending at
Center Way. The second improvement is the addition of a
new traffic signal at the intersection of World Way South
and West Way (Figure A-6).

• The existing terminals remain in their current configurations

The No Yellow Light Projects scenario assumes the following conditions:

• The ground transportation access to the CTA remains
unchanged
• The APM system is not built

MSC & Passenger Processor Building
At the time this study was initiated, and while the majority of the VISSIM simulation modeling was conducted, all
arriving and departing passengers on flights expected to
be gated at a future MSC were assumed to be processed

Figure A-5 - Programmed CTA Roadway Improvement Projects
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Figure A-6 - Proposed traffic signal on World Way South east of T7

Figure A-7 - Assumed aircraft gated scenario for the future 78.9 MAP activity level with No Yellow Light Projects
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through the TBIT based on consultations with LAWA staff.
Details on a possible Passenger Processor facility in the
CTA for all or some portion of the MSC’s passengers were
not available when the project began. As the study progressed, LAWA began developing a preliminary concept
for a MSC Passenger Processor building. This preliminary
concept assumed the Passenger Processor would be a
departures only facility with all arriving MSC passengers
continuing to be processed through the TBIT.

Trip Generation Model
This section outlines the data processing and methodology used in the modeling of CTA roadways for developing
the Baseline (2008) simulation model and for determining
the traffic conditions in the future 78.9 MAP activity level.
Using the future passenger schedule, a spreadsheetbased vehicle trip generation and distribution model was
developed to calculate future traffic volumes on the airport’s roadway system. The model was calibrated to the
balanced Baseline (2008) CTA roadway vehicle volumes
to ensure the model was accurately replicating the baseline conditions. The trip generation model’s outputs were
compared to various loop detector and AVI volumes
for the peak hour to determine if the model-generated
values were within an acceptable range. The trip generation model uses the future passenger schedule and
factors such as passenger arrival characteristics, vehicle
volumes, mode split (i.e., the proportion of traffic volume
comprised of various modes including private vehicles,
taxicabs, and limousines), and vehicle occupancy characteristics to calculate vehicle volumes and passenger
volumes at the curbside. The following subsections describe the data used in the trip generation model.

Passenger Activity
Table A-1 provides the peak hour passenger activity for
the Baseline (2008) and for 78.9 MAP future year conditions. The August 2008 gated airline schedule and the
future conditions gated schedule with no Yellow Light
Projects were used to estimate a rolling hour of originating
(i.e., outbound flight) and terminating (i.e., inbound flight
with LAX as the final destination) passenger volumes for
each terminal. Originating passenger volumes throughout each hour of the day were adjusted to account for the
time passengers arrived at the curbside prior to the de-

parture time of their flight. These adjustments were made
based on “early arrivals curves” developed using data from
the 2006 LAX Airport Passenger Survey. These curves
account for the differences in domestic and international passenger early arrival characteristics as well as other
factors that include time of day, regional traffic conditions
and anticipated travel times to the airport. Similarly, terminating passenger volumes developed from the airline
schedule were adjusted to represent the time passengers
arrived at the curbside following the arrival of their flight.
Figures A-8 and A-9 provide the rolling hour profile of
the originating and terminating passenger volumes at
the curbsides for the 78.9 MAP activity levels.

Passenger Mode Splits & Occupancy
Passenger mode splits were developed from the 2006
LAX Air Passenger Survey. The survey data included
mode share choices of passengers by the time of the
day. The passenger mode splits were determined by
processing the raw survey data for the peak hours into
a passenger mode split which included reviewing the
survey questions to determine the exact nature of a passenger’s choices. For example, some rental car customers
answered that some of the passengers were dropped
off at the curbside before returning their rental car. In
this scenario, these passengers were factored in the POV
mode choice as well as Rental Car shuttle choice. These
mode splits as well as other factors were adjusted slightly during the calibration process for the trip generation
and distribution model to yield the number of vehicles
(by mode) closely matching the existing conditions. In addition, group sizes were also determined from the same
survey data and served as starting point in determining
a vehicle mode’s occupancy. Table A-2 shows the mode
share and occupancy assumptions utilized in the trip generation model.

VISSIM Simulation Model
The 2008 passenger volumes associated with each peakhour condition considered in this analysis were used as
inputs to the trip generation and distribution model,
from which hourly vehicle volumes for each roadway link
were generated. These hourly vehicle volumes, along
with dwell time data by vehicle mode, were then used
as input for the VISSIM simulation model to calibrate to
existing (2008) conditions. This calibration was neces-

66

LAWA • LAX Ground Tr ansportation Study Report

Table A-1 - Passenger Activity during the Arrivals and Departures Levels Peak Hours

Arrivals Level Peak
Baseline (2008)

78.9 MAP

8:50 PM to 9:50 PM

1:00 PM to 2:00 PM

Terminal

PAX

Distribution

PAX

Distribution

T1

998

15.45%

696

7.40%

T2

734

11.36%

980

10.50%

T3

516

7.99%

761

7.00%

T4

624

9.66%

438

10.20%

T5

351

5.43%

227

6.30%

T6

746

11.54%

899

9.20%

T7

1278

19.78%

772

8.20%

TBIT

1213

18.78%

4353

41.29%

6461

9,126
Departures Level Peak
Baseline (2008)

78.9 MAP

11:00 PM to 12:00 PM

10:40 AM to 11:40 AM

Terminal

PAX

Distribution

PAX

Distribution

T1

987

16.52%

938

11.00%

T2

631

10.56%

699

8.20%

T3

526

8.80%

423

5.00%

T4

700

11.72%

1142

13.40%

T5

452

7.57%

845

9.90%

T6

294

4.92%

852

10.00%

T7

1075

17.99%

1195

14.00%

TBIT

1311

21.93%

2432

28.50%

5976

8,525
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Terminal 1

Terminal 2

Terminal 3

Terminal 4

Terminal 5

Terminal 6

Terminal 7

10:30 PM

9:45 PM

Terminal 7

9:00 PM

8:15 PM

7:30 PM

Terminal 6

6:45 PM

6:00 PM

5:15 PM

4:30 PM

3:45 PM

Terminal 5

3:00 PM

2:15 PM

1:30 PM

12:45 PM

Terminal 4

12:00 PM

11:15 AM

10:30 AM

9:45 AM

Terminal 3

9:00 AM

8:15 AM

7:30 AM

6:45 AM

Terminal 2

6:00 AM

5:15 AM

4:30 AM

3:45 AM

Terminal 1

3:00 AM

2:15 AM

1:30 AM

12:45 AM

12:00 AM

Passengers (rolling hour)

11:15 PM

10:30 PM

9:45 PM

9:00 PM

8:15 PM

7:30 PM

6:45 PM

6:00 PM

5:15 PM

4:30 PM

3:45 PM

3:00 PM

2:15 PM

1:30 PM

12:45 PM

12:00 PM

11:15 AM

10:30 AM

9:45 AM

9:00 AM

8:15 AM

7:30 AM

6:45 AM

6:00 AM

5:15 AM

4:30 AM

3:45 AM

3:00 AM

2:15 AM

1:30 AM

12:45 AM

12:00 AM

Passengers (rolling hour)
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Figure A-8 - Rolling Hour Originating Passenger Volumes at the Departures Curbside (78.9 MAP)
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Figure A-9 - Rolling Hour Terminating Passenger Volumes at the Arrivals Curbside (78.9 MAP)
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Table A-2 - Mode Share and Occupancy

Mode

Lower Level
Mode Share
Occupancy

Upper Level
Mode Share
Occupancy

Charter Bus

1.83%

29.6

5.70%

28.4

FlyAway

1.90%

15.3

1.50%

17.9

Hotel/Motel Shuttles

6.00%

9.5

5.00%

9.6

LAX Shuttles

2.73%

4.4

5.10%

6.8

Limousines

2.50%

1.3

3.84%

1.3

POV (including Parking)

57.83%

1.5

49.83%

1.7

Private Parking Shuttles

8.60%

4.2

9.00%

4.7

Rental Car Shuttles

8.32%

6.0

11.00%

6.6

Shared Ride Vans

4.95%

4.5

3.40%

5.0

Taxi

4.76%

1.1

4.50%

1.6

Transit Bus

0.59%

3.8

1.13%

16.9

Table A-3 - Average Dwell Times

Dwell Times in seconds
Charter Bus

Lower Level
Standard
Average
Deviation
50 to 242

Upper Level
Standard
Average
Deviation
50 to 242

FlyAway

148

30

71

56

Hotel/Motel Shuttles

50

30

69

56

LAX Shuttles

30

15

38

28

Limousines

79

30

60

36

POV (including Parking)

79

30

64

47

Private Parking Shuttles

25

15

25

15

Rental Car Shuttles

30

15

30

15

Shared Ride Vans

45

10

45

10

60

36

Taxi

Managed Mode

Transit Bus

10 to 60

10 to 60

Note: Shows the Average Dwell Times. May vary from Terminal to Terminal.
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sary to ensure that the VISSIM model was generating the
proper number and type of vehicle trips throughout the
CTA roadway network. This calibration is critical since this
model serves as the basis for developing the future conditions VISSIM models. In addition to the data used in
developing the trip generation model, dwell time data
was also input to determine the curbside utilization at
various terminal curbsides within the CTA.

Vehicle Dwell Time
Vehicle dwell times provide an estimate of the amount
of time a vehicle will spend at the curbside loading and
unloading passengers. Table A-3 provides the average
vehicle dwell times and associated standard deviations
by mode used in the VISSIM model for T1 through T7.
The standard deviation represents the variation in dwell
time from the average dwell time that a vehicle type will
spend at a curbside. The standard deviation in vehicle
dwell times were applied in the VISSIM simulation using
a normal distribution. The data used to develop this table
was collected at T1, T4, and T7.

Most results discussed in this study are based on observation of the model runs. The qualitative measures of
changes between existing and future conditions, as well
as the performance of various alternatives have not been
undertaken. Because the study team was developing
and evaluating a wide range of operational and facility
improvements within the CTA, detailed qualitative comparisons of alternatives were not completed. The process
of assessing various combinations of proposed improvements included observing and assessing the modeling
outputs in a qualitative matter in order to focus in on a
limited number of potential improvements which could
provide an acceptable LOS for LAX’s landside facilities at
the 78.9 MAP activity level.
It should be noted that many of the facility and operational improvements developed late in this study (e.g.,
MSC Passenger Processor building, Concourse 0 and its
associated curbfronts, commercial vehicle holding lot relocations, and the realignment of Sky Way) were not fully
modeled.

Future 78.9 MAP Simulation Model
Using the calibrated trip generation model, the 78.9 MAP
volumes were used to generate the future conditions
vehicle volumes by mode. These vehicle volumes were
then entered into the future conditions baseline VISSIM
model which included the programmed CTA roadway
improvements discussed previously to derive a simulated representation of the baseline 78.9 MAP CTA roadway
conditions.

Single-Level Busing

Results

• Single-level operations on a Departures level roadway
require specifically defined sections of curbside which,
from a driver’s perspective, must be clearly identified
as being reserved for a specific commercial vehicle
mode or modes. The same is true from a customer
(pedestrian) perspective; wayfinding must be clearly
displayed within the terminal in both the Arrivals and
Departures halls, as well as on the Departures curbside,
so as to define the customer queuing area.

As discussed previously, the study’s simulation modeling
efforts were suspended pending the development and
approval of a future non-airline specific gated schedule.
Due to delays in receiving the new non-airline specific
flight schedule, and the subsequent kickoff of the SPAS
process which has redefined many of the key assumptions related to how the CTA terminals and roadways will
function in the future, the continued refinement of landside modeling has not resumed. As a result, a number
of the facility and operational improvements discussed
above either have only been modeled and evaluated
from a qualitative perspective or have not been modeled.

Rent-a-Car and Private Parking Shuttles)
Single-level busing allows a commercial vehicle mode
to both unload and load passengers at a single curbside
stop. This can be done on either the Arrivals or Departures
Level curbsides. Important issues to consider when evaluating single-level busing operation include the following:

• Sufficient, convenient and suitable vertical circulation
capacity between the Arrivals and Departures Levels is
a critical component for a successful single-level busing
operation. Passengers needing to transition from one
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level to the other may be able to use one of the methods for vertical circulation—stairs, escalators, elevators
—depending on factors such as the quantity and size
of their baggage, whether they are accompanied by
small children/strollers, physical limitations, and other
factors. In an airport environment, passengers transitioning vertically will often prefer or require elevators.
• Vehicle dwell times will increase at the curbside as time
must be provided for passengers to first alight the bus,
then for new passengers to board the bus.
• Since single-level busing operations require longer
dwell times, additional curbside length compared to
their existing allocation (based on dual-level operations) may be necessary Additional sidewalk space may
be required to account for the queuing area occupied
by passengers who will be waiting for a bus to arrive at
the curbside. In addition, an allowance of space must
also be provided for those passengers alighting the
bus, retrieving baggage and circulating along the curb.
In July 2011, LAWA requested the study team to evaluate
the impacts of allowing rental car shuttles to both pick
up and drop off passengers on the Arrivals level curbsides, while relocating some combination of the private
parking, hotel, and LAX parking shuttle operations to the
Departures level where they would both pick up and
drop off passengers.
The evaluation was conducted using the study’s gated
passenger schedules as well as the calibrated VISSIM simulation models, which for future condition analyses were
updated to include the proposed CTA roadway improvements from the Bradley West EIR and the CUP project.
The evaluations of the proposed changes for the private
parking, hotel, and LAX parking shuttle operations were
conducted for the Departures Level peak-hour conditions. To accommodate single-level Rental Car operations
on the Arrivals Level, shuttles were assumed to gain the
additional curbside frontage required for single level operations from the curbsides formerly used by one of the
modes relocated to the Departures Level. The analyses
were conducted for existing (59.8 MAP) and future (78.9
MAP) activity levels.
The dwell times required for the private parking, hotel,
and LAX parking shuttles to pick up and drop off pas-

sengers on the upper level were calculated based on
passenger volumes. The passenger mode shares for
rental car, private parking, hotel, and LAX shuttle operations were assumed to be 11%, 8.75%, 6.0%, and 5.1%,
respectively. The mode share information was calculated as a part of the calibration process for the STMP trip
generation model. For all commercial modes analyzed
for single-level busing, shuttle dwell times at each terminal’s curbside were estimated following an assumption
that each loading or alighting passenger would require
an average of 10 seconds to complete this activity; the
assumption of a 10 second/passenger activity time was
based on data collected at other airports in the United
States and is also meant to account for bus maneuvering
time into and away from the curbside.
The overall dwell time per bus was calculated on the basis
of the 10 second/passenger activity time and the passenger demand during the peak 10 minutes of the analysis
peak hour. As noted above, for these analyses the peakhour simulation models correspond to the passenger
peaks for the overall airport peak. At the 59.8 MAP activity level, the arrivals level peak traffic volume (adjusted
for passenger lead/lag times) peaked between 9:00 P.M.
and 10:00 P.M. The arrivals level peak coincided with the
overall airport peak for 59.8 MAP activity level. At the 78.9
MAP activity level, the Departures Level peak is expected
to occur between 11:20 A.M. to 12:20 P.M. The Departures
level peak hour corresponded with LAX’s overall or combined peak hour for 78.9 MAP activity level.

Single-Level Busing (Rent-a-Car and
Private Parking Shuttles)
At the request of LAWA staff, the analysis focused on the
Departures level curbside. On the Arrivals level, commercial curb zones relinquished by the shuttles relocated to
the upper level were redistributed among the remaining
commercial operators. Since intuitively providing more
space per operator would result in a better LOS, the lower
level was not further evaluated.
Allowing private parking and LAX parking shuttles to
operate single level busing operations on the Departures
Level curbsides is expected to result in minimal impacts
to curbside operations with the current passenger activity level (59.8 MAP) compared to the existing conditions.
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However, the analysis showed that adding hotel shuttles
operations to a single level parking shuttle operation is
expected to result in greater impacts to the Departures
Level curbside operations at the current 59.8 MAP activity level. Future 78.9 MAP conditions (modeled using the
NASA schedule without the midfield processor) showed
that at TBIT the LOS significantly worsens. Other terminals
were not significantly affected because the future schedule showed that passenger levels at these terminals do
not increase appreciably.
Table A-4 shows the LOS on the Departures level at T1
and the TBIT.
Table A-4 - results of anaysis of LOS at T1 and TBIT Departures Curbside

Terminal 1
Average
Utilization
(%)

TBIT

LOS

Percent of
Time LOS
D or Higher

Average
Utilization
(%)

LOS

Percent of
Time LOS
D or Higher

Scenario

MAP

Parking
3
Zone

Existing

59.8

All

205

F

100

222

F

100

Single Level

112

D

50

104

D

47

All Other

172

E

90

177

E

97

Single Level

115

D

52

104

B

56

All Other

171

E

93

127

C

61

Single Level

149

F

50

144

F

56

All Other

130

C

68

118

C

41

Single Level

87

C

31

240

F

94

All Other

153

D

86

246

F

100

Single Level

93

C

34

247

F

91

All Other

165

D

79

229

F

99

1
2

59.8

3

1
1,2

2
3

78.9

Single Level

118

E

38

263

F

98

All Other

144

D

61

233

F

100

Note:
1/ A decrease in the number of passengers at Terminal 1 at 78.9 MAP activity compared to 59.8 MAP activity results in lower overall
dwell times.
2/ Upstream congestion resulted in lower curbside utilization rates as fewer shuttles were able to reach their assigned curbsides.
3/ Analysis assumed 120 feet of curbside parking zone for Private Parking shuttle zone at all Terminals. The length was increased to
160 feet with the addition of LAX and Hotel shuttles.
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Appendix B

Comparative Projects
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Newark Liberty International
Airport P4 Intermodal Garage
The P4 Intermodal Garage at Newark Liberty International
Airport (EWR) was presented to LAWA as a model of how
the proposed 98th Street ITF at LAX could be developed
as part of a parking structure that would provide parking
revenue and replace or enhance parking provided in
the CTA. The P4 Intermodal Garage was originally programmed to replace landside long term surface parking
on the north side of EWR and enable the surface lot to
become developed as part of the Terminal C airside. The
P4 Garage was sited in a direct relationship to an AirTrain
Newark (i.e., APM) station, which was previously programmed to accommodate hotel shuttle buses, as well as
a Kiss-n-Fly operation and Valet Parking service along the
station curbsides.
Passengers arriving at the garage are able to park their
cars in a weather-protected environment, circulate to the
glass elevator core, which is highly visible from the parking
decks, and seamlessly access the AirTrain P4 Station. With
trains arriving every 2 minutes at peak AM time, passengers entering the AirTrain service at the P4 Garage would
reach their terminal destination within minutes, making
the P4 Garage LOS comparable to parking in the CTA. Over
a short period of time, the P4 operation was so successful that the airport changed the service from long-term
parking to a daily operation, again reflecting the comparable LOS with CTA parking. The relationship between the
P4 Garage and AirTrain station served as a lesson learned
when programming, planning, and designing an integrated intermodal airport facility.
A similar arrangement can be explored at the 98th
Street ITF, which could be developed to accommodate
a program phased in over time. An initial phase can look
at a consolidated bus and a Kiss-n-Fly operation where
bus and POV curbsides can be incorporated with a passenger-friendly building that offers amenities such as
check-in facilities, restrooms, concessions, and remote

Figure B-1 - Newark Liberty International Airport P4 Garage/
Intermodal Center

Figure B-2 - Newark Liberty International Airport P4 Garage/
Intermodal Center

Figure B-3 -Newark Liberty International Airport P4 Garage/
Intermodal Center
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Figure B4 - Newark Liberty International Airport P4 Garage/Intermodal Center
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meeting and greeting areas. Passengers coming from
hotel buses, car rental buses, off-airport parking buses, or
being dropped off at the POV curbsides would be able
to transfer to an airport branded bus that is minutes from
their terminal building. Long-term surface parking can be
also be developed adjacent the ITF in this initial phase.
A second phase can incorporate a dedicated busway or
APM system coming from Manchester Square to accommodate passenger transfer. Finally, a parking garage can
be added to concentrate weather-protected parking in
proximity to the ITF which, following the EWR model, can
be considered as a daily parking operation.

Figure B-5 - AirTrain JFK Jamaica Station Intermodal Airport Terminal

AirTrain JFK Jamaica Station
Intermodal Airport Terminal
The AirTrain JFK airport access system, which is comprised
of 10 stations and support facilities around the airport,
links up to all passenger services in the CTA and remote
areas of JFK International Airport. It is also linked to Long
Island Railroad (LIRR) and New York City Transit (NYCT)
subway services, successfully transporting passengers to
JFK from AirTrain Airport Gateway Terminals located at
two regional transit hubs, Jamaica and Howard Beach.
The elevated train system circulates around the airport on
a precast concrete guideway that provides direct passenger access within the CTA landside via both grade-level
crossings and elevated connectors. The environmentally controlled stations are prototypical so that clarity of
wayfinding within the system is consistent between terminal and remote area stations. The stations are treated
as airport environments, with higher quality finishes than
typical transit stations so that spatial continuity is retained
throughout the airport. The journey from the airline terminals via AirTrain’s on-airport service to the two AirTrain
JFK Gateway Terminals built within regional transit hubs at
the LIRR Jamaica Station Complex and the NYCT Howard
Beach subway station is completed within minutes.
The AirTrain JFK Jamaica Station Intermodal Airport
Terminal was conceived through an interagency partnership between the Port Authority of New York and New
Jersey (PANYNJ) and the LIRR. The Terminal’s main objectives were to bring airport service out to the regional

Figure B-6 - AirTrain JFK Jamaica Station Intermodal Airport Terminal

Figure B-7 - AirTrain JFK Jamaica Station Intermodal Airport Terminal
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Figure B-8 - AirTrain JFK Jamaica Station Intermodal Airport Hub, AirTrain Terminal and Station

transit network, in proximity to the airport, providing a
seamless transit connection for airport passengers, and to
vastly improve LOS for LIRR patrons. A third goal was to
exploit the Terminal as a catalyst for economic development in Jamaica Center.
The Terminal is a true multimodal facility where commuter rail, subway, city bus and AirTrain light rail services are
integrated to accommodate seamless transfer between
modes. The Terminal prompted New York City Economic
Development Corporation (EDC) to upzone Jamaica
Center, spurring commercial development opportunities
in the streets and blocks surrounding the Terminal.
A similar arrangement can be explored at the Manchester
Square Intermodal Transit Hub. Whereas AirTrain JFK could
take advantage of the existing Jamaica Station transit infrastructure, the LA Metro initiative that will bring Metro
Crenshaw and Green Line service, as well as the poten-

tial for city bus service, to the confluence of Aviation and
Century Boulevard adjacent to Manchester Square provides the same opportunity to bring LAX out to regional
transit.
A further opportunity exists to develop significant airport
support facility program within Manchester Square. The
potential for including a ConRAC, as well as a Parking
Garage—again as a daily operation because of the high
LOS that provides weather-protected parking within
minutes of the CTA—can also make the Transit Hub a
center of airport activity. Passenger services similar to
the ITF can also be explored, including Kiss-n-Fly curbsides, check-in facilities, restrooms, concessions and
remote meeting and greeting areas. Finally, the significant potential for economic development to be included,
reimagining Manchester Square as an airport city can be
also explored.
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1.

ELEMENTS COMMON TO SPAS
ALTERNATIVES 1, 2, 8, AND 9

1.1

The Realignment of Sky Way Leading to and from
the CTA

Currently, Sky Way connects traffic from the 96th Street Bridge and southbound Sepulveda Boulevard
into the Central Terminal Area (CTA). Traffic exiting the CTA on the lower level can also use Sky Way to
reach the 96th Street Bridge and Sepulveda Boulevard. Emergency vehicles on the upper level are
allowed to use Sky Way to exit the CTA. For both the upper and lower level roadways, Sky Way
intersects World Way North at traffic signals immediately east of Terminal 1. Under Alternatives 1, 2, 8,
and 9, Sky Way would be realigned to the east, in what is currently the eastern half of Park One (a
surface parking lot). However, only movements inbound to the CTA would remain. Traffic from
southbound Sepulveda Boulevard and from westbound 96th Street Bridge would continue to have
connectivity to either the lower or upper level roadways of the realigned Sky Way. Outbound traffic would
use World Way South or Center Way to exit the CTA.
The new roadway to the lower level would be designed to provide one lane from southbound Sepulveda
Boulevard and one lane from westbound 96th Street Bridge. The new Sky Way roadway would be
widened to four lanes as it approaches World Way. A new signalized intersection would be constructed
approximately 600 feet east of the current signal near Terminal 1. The right two lanes would be
designated for traffic turning into the inner roadway (near the terminals) while the left two lanes would be
designated for traffic turning into the main roadway of World Way.
The new roadway to the upper level would be designed to provide one lane from southbound Sepulveda
Boulevard and one lane from westbound 96th Street Bridge. The new Sky Way roadway would be
widened to three lanes as it approaches World Way. A new signalized intersection would be constructed
approximately 700 feet east of the current signal near Terminal 1.
The current traffic signal near Terminal 1 on the lower level would continue to operate. However, since
the north leg of the roadway would no longer exist, the signal would operate with two phases (westbound
through and northbound left movements only) rather than a three-phase signal. The current traffic signal
near Terminal 1 on the upper level roadway would be removed.
If required, the relocated Sky Way Alverstone Avenue and Davidson Avenue, located north of 96th Street
and west of Sepulveda Boulevard, would be eliminated. The service road north of and parallel to World
Way North, aka “Little Century,” would be widened to provide two moving lanes of westbound traffic
between Sepulveda Boulevard and Terminal 1. Additional width for commercial vehicle staging or
passenger pick up may also be provided. roadways (upper and lower) could be designed with security
checkpoints prior to traffic reaching World Way.
The traffic movement from southbound Sepulveda Boulevard to eastbound 96th Street Bridge would
continue to be accommodated, primarily for those drivers heading to rental car facilities, long-term parking
lots, and the proposed 98th Street Intermodal Transportation Facility (ITF).
Alverstone Avenue and Davidson Avenue, located north of 96th Street and west of Sepulveda Boulevard,
would be eliminated. The service road north of and parallel to World Way North, aka “Little Century,”
would be widened to provide two moving lanes of westbound traffic between Sepulveda Boulevard and
Terminal 1. Additional width for commercial vehicle staging or passenger pick up may also be provided.

1.2

98th Street Intermodal Transportation Facility

The proposed 98th Street ITF would be a multi-level facility located between 96th Street and 98th Street,
west of Airport Boulevard. At approximately 14 acres (single level), the ITF would provide a variety of
transportation activities, including a yet-to-be determined number of public parking spaces. Airport users
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could use the ITF for remote passenger pick up and drop off. In addition, arriving passengers would
travel to the ITF to board a door-to-door shuttle or scheduled bus such as the LAX FlyAway. Departing
passengers using door-to-door shuttles or scheduled buses would continue to be dropped off directly at
their terminal.
The ITF would likely include three levels of structured parking with a total of approximately 4,900 spaces.
There would also be a plaza area for the busway/Automated People Mover (APM) station, waiting areas
for passengers using the FlyAways and shared ride vans, and commercial support spaces to offer waiting
passengers and their friends and family desired amenities such as food and beverages or other
conveniences to encourage use of this facility. These functions may be on a separate level from the
public parking.
The specific access/egress points have yet to be determined, but there would likely be driveways on 96th
Street, 98th Street, and Airport Boulevard. Separate driveways for private vehicles and commercial
vehicles would likely be provided. For safety or queuing considerations, some of the driveways might be
limited to right-turn in/right-turn out.

1.3

CTA Parking

As part of the Midfield Satellite Concourse (MSC) Passenger Processor project (not a SPAS-related
project), parking structures P2B (658 spaces) and P5 (878 spaces) in the CTA may be demolished.
Some replacement structured parking may be constructed as part of the MSC Passenger Processor
project.
It is expected that the CTA parking would continue to be used almost exclusively by short-term and daily
parkers. In addition, approximately 950 employee parking spaces would be provided in the CTA. Future
pricing strategies could alter parking demand within the CTA.
A redesigned common-use exit plaza would serve customers parking in either P-3 or P-4. As part of the
MSC Passenger Processor project, traffic exiting P-3 and P-4, after leaving the exit plaza, would be
redirected to a down ramp. The ramp would lead to a two-lane roadway below the MSC Passenger
Processor building and associated roadways. The roadway would ramp up to meet a three-lane
eastbound Center Way, north of the Central Utility Plant. From there, traffic would exit the CTA as it does
currently.
The new roadways for the MSC Passenger Processor (see below) would eliminate the easterly driveway
to parking structure P3 on the lower level. All traffic entering parking structure P3 on the lower level
would be required to use the existing west driveway, which may be redesigned to facilitate an additional
ticket dispenser lane.

1.4

Parking Lot C

Under Alternatives 1, 2, 8, and 9, Parking Lot C would continue to accommodate approximately 7,300
long-term public parking spaces. Shuttles from Lot C would use the 96th Street Bridge and the relocated
Sky Way to enter the CTA. When departing the CTA, shuttles would exit from the lower level toward
eastbound Century Boulevard, negotiate the loop to northbound Sepulveda Boulevard, turn right onto
eastbound 96th Street and left into Lot C.

1.5

Parking Lot D/"Jenny Lot"

Parking Lot D, reopened as an airport employee parking lot in November 2011, would continue to
accommodate approximately 1,944 airport employee parking spaces.
Commonly referred to as the Jenny Lot (or, alternatively, the “Former Hertz Lot”), this property, bounded
on the west by Jenny Street, on the south by Westchester Parkway, on the east by Airport Boulevard, and
on the north by the Carl E. Nielsen Youth Park/Interceptor Street/Yorktown Avenue, is planned to be
redeveloped as an airport employee surface parking lot (2,400 parking spaces) in 2013. Under the
Alternatives 1, 2, 8, and 9, this parking lot would continue to accommodate approximately 2,400 airport
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employee surface parking spaces. This property does not include the existing U.S. Post Office, located at
the northwest corner of Airport Boulevard and Westchester Parkway/Arbor Vitae Street, which is assumed
to remain in operation.
The bus entrance for Lot D and the Jenny Lot would be on Jenny Street. Driveways for employees would
be on Westchester Parkway, Airport Boulevard, and Jenny Street.
Employees would be single bused to their place of work under Alternatives 1, 2, and 8. Under Alternative
9, CTA employees would be bused to the APM station at the ITF where they would access the APM to
the CTA and their place of work.

1.6

Other LAWA Parking Lots

Existing Parking Lot A (109 spaces) and F (1,905 spaces) would be unchanged by the SPAS alternatives.
Parking Lot E is planned to be closed once the Jenny Lot opens in 2013.

1.7

Park One

The existing Park One surface lot, which currently provides 2,728 parking spaces, would no longer
operate. The western portion of the lot would be converted to airside and terminal uses. The eastern
portion of the lot would accommodate the relocated Sky Way roadway, the guideway for the busway or
APM, the taxi holding lot, and a commercial vehicle holding lot for limousines and/or charter buses.
Driveways for the commercial vehicle holding lots would be located on Sepulveda Boulevard and on the
service road along the south side of the property (aka “Little Century”). It is assumed that the airport
passengers currently using Park One would be redistributed to existing LAWA and private parking
facilities. The assumptions regarding redistribution of these parkers are based on the current
percentages of overall parkers who use LAWA facilities versus private parking facilities.

1.8

Transit (Non-LAWA Background Transportation
Project)

Metro is currently designing the Crenshaw/LAX light rail project, which will connect the future Exposition
Boulevard light rail line with the Metro Green Line. Metro’s Crenshaw/LAX project includes a new light
rail station along the west side of Aviation Boulevard, either at/over Century Boulevard or nearer to (the
extension of) 98th Street. This station will be shared with Green Line trains, which would terminate at this
station. In the long term, the Green Line may be extended to the north or west of this station. It is
assumed that by the SPAS horizon year (2025), Metro will relocate the current 96th Street Metro Bus
Station, which is located between Vicksburg Avenue and Jenny Street, to a new bus center located
adjacent to the future light rail station, in the property bounded by Bellanca Avenue, 98th Street, Aviation
Boulevard, and Century Boulevard.

1.9

Curbside for Midfield Satellite Concourse
Passenger Processor

As a project separate from SPAS, the MSC Passenger Processor building is assumed to be constructed
in the area east of parking structures P3 and P4. Parking structures P2B and P5 may be demolished as
part of the MSC Passenger Processor project. Some replacement parking may be constructed as part of
the MSC Passenger Processor project.
The existing two-directional arrival roadway of West Way would be replaced with two southbound streets,
one immediately east of the MSC Passenger Processor building and one immediately west of the
building. The roadway east of the MSC Passenger Processor building would be for private vehicles only.
There would be a pick up area of sufficient width for double loading, along with two adjacent through
lanes. A new traffic signal would be constructed at the intersection of this new roadway and World Way
South to facilitate two lanes of left-turning traffic from this roadway onto eastbound World Way South. An
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existing pedestrian traffic signal on World Way South would be relocated to the west and incorporated as
part of this new signal.
The roadway west of the MSC Passenger Processor building would have one pick up lane for limousines
and taxis (adjacent to the building) and one pick up lane for shuttles on the far side of the roadway.
Loading of the taxis and limousines would take place on the left side of these vehicles. There would be
two moving lanes of traffic between the two loading areas. A new traffic signal would be constructed at
the intersection of this new roadway and World Way South to facilitate two lanes of left-turning traffic from
this roadway onto eastbound World Way South. An existing pedestrian traffic signal on World Way South
would be relocated to the east and incorporated as part of this new signal.
The existing northbound traffic on West Way, which is traffic recirculating back to World Way North, would
be displaced to East Way.
On the upper level, there would be a relocated West Way roadway east of the MSC Passenger Processor
building. The roadway would be one-way southbound. There would be an unloading area of sufficient
width for dual stacking, and two moving lanes of traffic. As with existing conditions, there would be a
traffic signal at the intersection of this roadway with World Way South. The intersection would facilitate
the movement of three lanes of southbound traffic to eastbound World Way South.
The existing ramps located between parking structures P3 and P4, which connect the lower and upper
level roadways, would be eliminated. As the only means for vehicles to access the upper level from the
lower level within the CTA, in the future vehicles needing to move from the lower level to the upper level
would need to exit the CTA and re-enter.

1.10

Commercial Vehicle Circulation within the CTA

With the addition of arrivals and departures level curbfront at the MSC Passenger Processor building,
commercial vehicles would be unable to pick up or drop off passengers in front of both the Tom Bradley
International Terminal (TBIT) and the MSC Passenger Processor building in a single circuit of the CTA.
Therefore, it is to be assumed that commercial vehicles that need to pick up passengers on the lower
level or drop off passengers on the upper level would have at least two routes. These routes would
depend on the passenger demand at each terminal throughout the day. There is a possibility that a third
route may be necessary for some modes depending on demand. Factors such as vehicle sizes,
maximum occupancy, and headways would ultimately determine the number of routes.
Some of the existing commercial vehicle zones may be reallocated as part of this routing. The LAWA
circulator shuttle (“A” Bus), would continue to circle the lower level roadway World Way as it does
currently. Passengers from the MSC Passenger Processor building would be directed to use one of the
shuttle stops along World Way if they wish to use this bus to travel to another terminal. The LAWA shuttle
to Lot C would make two circuits providing service to all terminals.

2.

ELEMENTS UNIQUE TO SPAS
ALTERNATIVES 1 AND 2 – BUSWAY/NO
CONRAC

2.1

Busway between Manchester Square and the CTA

Under these alternatives, a grade-separated busway would be constructed between Manchester Square1
and the CTA, primarily using the 98th Street corridor. While the exact alignment has yet to be
determined, it is likely that raised median islands would be constructed within the 98th Street right-of-way
to house the support columns for the elevated busway. The cross section of the elevated busway would
1

Manchester Square is the name commonly given to the property bounded by Century Boulevard on the south, Aviation
Boulevard on the west, Arbor Vitae Street on the north, and La Cienega Boulevard on the east.
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be 36 feet wide, sufficient to accommodate one lane of traffic in each direction plus shoulders to
accommodate vehicle breakdowns.
In Manchester Square, buses would operate at-grade to pick up and drop off passengers and employees
from the surface parking lots. From at-grade in Manchester Square, the busway would ascend a ramp to
a bridge crossing over Aviation Boulevard and the Metro Crenshaw/LAX light rail line. The busway would
continue along the 98th Street corridor and stop at the ITF, likely on the second or third level of that
facility. At the ITF, there would be the ability for buses to access or exit the busway either through the ITF
itself and an internal ramp system or via on- and off-ramps. From the ITF, the aerial busway would
continue along the 98th Street corridor, crossing over Sepulveda Boulevard into the current Park One
property. The busway would cross over the relocated Sky Way and run parallel to that roadway as it
intersects with World Way North. By crossing Sky Way, the buses would be on the terminal side of World
Way North as traffic enters the CTA. The busway would be designed to allow for the future addition of a
ramp down to access the arrivals level to provide flexibility should any of the buses utilizing the busway
be limited to the arrivals level only.
Once the elevated busway enters the CTA, buses would be required to use mixed flow lanes on the
upper level roadway. Bus service would be provided in various routes, each serving specific groups of
terminals. Buses would circle the upper level roadway to both drop off and pick up passengers at their
terminals. Once passengers are dropped off and picked up at the route’s final terminal, buses would
transition to the lower level roadway using the existing ramp that encircles the LAWA Administration East
building. Buses would continue on mixed flow lanes on eastbound Center Way, through the intersection
of Center Way and World Way South, and then turn right onto the ramp that leads to northbound
Sepulveda Boulevard. Buses would travel on Sepulveda Boulevard in mixed flow, and then turn right
onto 96th Street. East of Vicksburg Avenue, buses would turn right onto a bus-only roadway and
ascending ramp to the second or third floor of the ITF. Buses would continue on this elevated busway
along the 98th Street corridor until it crosses over the Metro Crenshaw/LAX light rail line and Aviation
Boulevard. The busway would then descend to the at-grade parking facility at Manchester Square.

2.2

Public Parking

As part of the MSC Passenger Processor project, parking structures P2B and P5 in the CTA may be
demolished. In addition to the remaining public parking spaces provided in parking structures P1, P2A,
P3, P4, P6, and P7 in the CTA and the surface parking Lot C, approximately 4,200 long-term surface
parking spaces would be constructed in Manchester Square. People parking in Manchester Square
would board a shuttle operating internally within the lot, which would then bring them to the CTA via the
busway. If needed and/or as capacity allows, the bus would stop at the ITF to pick up additional
passengers heading to the CTA.

2.3

Employee Parking

From Lot D and the Jenny Lot, employee shuttles would travel via surface streets to the elevated busway
with a stop at the ITF if needed and/or as capacity allows. On the return trip, the employee shuttles would
use surface streets to return to Lot D and the Jenny Lot.
An additional 3,500 employee surface parking spaces would be constructed in Manchester Square.
These employees would board a shuttle operating internally to the lot, which would then bring them to the
CTA via the busway. If needed and/or as capacity allows, the bus would stop at the ITF to pick up
additional passengers heading to the CTA.

2.4

Displaced Rent-a-Car Facilities

The existing Budget Rent-a-Car facility at 98th Street and Airport Boulevard would be displaced for
construction of the ITF. However, Alternatives 1 and 2 do not include a Consolidated Rental Car Facility
(CONRAC), which would accommodate Budget’s operations. While Budget would make a business
decision as to where to relocate, for purposes of the SPAS traffic study, it is assumed that the Budget
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operation would be relocated to LAWA property on 111th Street west of La Cienega Boulevard (the
current employee Lot E).
It should be noted that, separate from SPAS, Metro is proceeding with the Crenshaw/LAX light rail
project. The project proposes to create a maintenance facility which would displace the existing Dollar
Rent-a-Car facility on Arbor Vitae Street west of Bellanca Avenue. For purposes of the SPAS traffic
study, it is assumed that the Dollar Rent-a-Car facility is also relocated to the existing Lot E property.

3.

ELEMENTS UNIQUE TO SPAS
ALTERNATIVES 8 AND 9 – CONRAC IN
MANCHESTER SQUARE

3.1

CONRAC

A CONRAC would be constructed in a portion of Manchester Square. As indicated previously,
Manchester Square is the name commonly given to the property bounded by Century Boulevard on the
south, Aviation Boulevard on the west, Arbor Vitae Street on the north, and La Cienega Boulevard on the
east. However, there are commercial and multi-family properties along the north side of Century
Boulevard that are not included in the SPAS alternatives.
Preliminary concepts for the CONRAC include a three-level ready/return vehicle area with a customer
service area on level 4, as well as a three-level quick turn-around (QTA) area. The CONRAC is expected
to provide approximately 5,800 ready/return stalls and 1,000 QTA stalls in a structured parking facility.
The structured portion of the CONRAC would encompass a total of approximately 63 acres, which
includes 45 acres for the ready/return car facility, 5 acres for the customer service area and 13 acres for
the QTA facilities.
The CONRAC is expected to have a projected total demand of approximately 11,000 spaces for the
staging and storing of vehicles. While the CONRAC would be designed to accommodate the total
demand for staging of vehicles in surface parking areas, some longer-term storage of rental car vehicles
is expected to take place at the existing individual rental car operator sites. (For Budget and Avis rent-acar, which would be displaced from their current locations under Alternatives 8 and 9, and for Dollar renta-car, which is being displaced by Metro’s Crenshaw/LAX light rail project, it is assumed that a portion of
their vehicle storage would take place in new leaseholds on LAWA property in the current Lot E employee
lot). Similarly, it is assumed that heavy vehicle maintenance would not be accommodated on the
Manchester Square site. Therefore, it is assumed that rent-a-car companies would choose to retain all or
a portion of their existing sites for vehicle maintenance and storage. It is assumed that a certain amount
of trip activity would take place between the CONRAC and the existing, individual rental car properties; or
in the cases of Budget, Avis, and Dollar, between the CONRAC and their new leaseholds in existing Lot
E.
Access to and from the CONRAC would be from multiple locations. To accommodate traffic between the
southbound I-405 and the CONRAC, a westbound leg of the signalized intersection at La Cienega
Boulevard and the I-405 southbound ramps north of Century Boulevard would be constructed. A new
northbound leg of the signalized intersection at Century Boulevard and Concourse Way would also be
constructed to accommodate CONRAC access. A third signalized entry/exit on Aviation Boulevard
between Century Boulevard and Arbor Vitae Street is also likely, but its exact location would depend on
the alignment of the CONRAC.

3.2

Public Parking

As part of the MSC Passenger Processor project, parking structures P2B and P5 in the CTA may be
demolished. In addition to the remaining public parking spaces provided in parking structures P1, P2A,
P3, P4, P6, and P7 in the CTA and the surface parking Lot C, approximately 4,200 public parking spaces
would be constructed in the portion of Manchester Square not being used for the CONRAC or APM
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maintenance yard. While this parking is assumed to be long-term surface parking, structured parking is
possible if space requirements dictate. Since the alignment of the CONRAC within Manchester Square
has not been decided, it is not possible to determine the specific access and egress points for this public
parking facility, but separate access/egress points from those used by CONRAC users would be
provided.

3.3

Employee Parking

In addition to the surface parking lots designated for employees at Lot D and the Jenny Lot, the current
Avis Rent-a-Car leasehold bounded by Jenny Street, Westchester Parkway, Airport Boulevard, and 96th
Street would be redeveloped as an airport employee parking lot with approximately 2,750 spaces.
Currently, the Jenny Lot is leased to rent-a-car companies for vehicle storage and to Destination Shuttle
Services for their hotel shuttle operation. These private companies would need to make individual
business decisions as to where their operations would relocate to in advance of the construction of the
employee parking lot. Employees who are not accommodated in either the Lot D or Jenny Lot could park
in Lot F, at the southeast corner of Avion Drive and Century Boulevard or choose to park in a private
facility.

3.4

Displaced Rent-a-Car Facilities

The existing Budget Rent-a-Car facility at 98th Street and Airport Boulevard would be displaced for
construction of the ITF. In addition, independent from SPAS, Metro is proceeding with the Crenshaw/LAX
light rail project, whose proposed maintenance facility would displace the existing Dollar Rent-a-Car
facility on Arbor Vitae Street west of Bellanca Avenue. These facilities are assumed to be relocated to
the CONRAC under Alternatives 8 and 9.

4.

ELEMENTS UNIQUE TO SPAS ALTERNATIVE
8 – BUSWAY/CONRAC

4.1

Busway between CONRAC and CTA

Under Alternative 8, a grade-separated busway would be constructed between the CONRAC/Public
Parking in Manchester Square and the CTA, primarily using the 98th Street corridor. While the exact
alignment has yet to be determined, it is likely that raised median islands would be constructed within the
98th Street right-of-way to house the support columns for the elevated busway. The cross section of the
elevated busway would be 36 feet wide, sufficient to accommodate one lane of traffic in each direction
plus shoulders to accommodate vehicle breakdowns.
In Manchester Square, buses would operate at-grade to pick up and drop off passengers from the
proposed surface parking lot located north of the CONRAC. Other buses would pick up customers at the
proposed CONRAC, likely at the second or third level of that facility. All buses would cross over Aviation
Boulevard and the Metro Crenshaw/LAX light rail line on an elevated busway. The busway would
continue along the 98th Street corridor. Depending on capacity and demand, buses would stop at the
ITF, likely on the second or third level of that facility. At the ITF, there would be the ability for other buses
to access the busway either through the ITF itself and an internal on-ramp or via on-and off-ramps. From
the ITF, the aerial busway would continue along the 98th Street corridor, crossing over Sepulveda
Boulevard into the current Park One property. The busway would cross over the relocated Sky Way and
run parallel to that roadway as it intersects with World Way North. By crossing Sky Way, the buses would
be on the terminal side of World Way North as traffic enters the CTA. The busway would be designed to
allow for the future addition of a ramp down to access the arrivals level to provide flexibility should any of
the buses utilizing the busway be limited to the arrivals level only.
Once the elevated busway enters the CTA, buses would be required to use mixed flow lanes on the
upper level roadway. Bus service would be provided in various routes, each serving specific groups of
terminals. Buses would circle the upper level roadway to both drop off and pick up passengers at their
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terminals. Once passengers are dropped off and picked up at the route’s final terminal, the buses would
transition to the lower level roadway using the existing ramp that encircles the LAWA Administration East
building. Buses would continue in mixed flow on eastbound Center Way, through the intersection of
Center Way and World Way South, and then turn right onto the ramp that leads to northbound Sepulveda
Boulevard. Buses would travel on Sepulveda Boulevard in mixed flow, and then turn right onto 96th
Street. East of Vicksburg Avenue, buses would turn right onto a bus-only roadway and ascending ramp
to the second or third floor of the ITF. Buses would continue on this elevated busway along the 98th
Street corridor until it crosses over the Metro Crenshaw/LAX light rail line and Aviation Boulevard. Once it
enters Manchester Square, the busway would branch off to service two locations: one branch would
allow for buses going to the CONRAC and a second route would descend a ramp to serve the at-grade
parking facility at Manchester Square.

4.2

Public Parking

People parking in Manchester Square would board a shuttle operating internally within the lot, which
would then bring them to the CTA via the busway. If needed and/or as capacity allows, the bus would
stop at the ITF to pick up additional passengers heading to the CTA.

4.3

Employee Parking

From the three employee parking surface lots, employee shuttles would travel via surface streets to the
elevated busway with a stop at the ITF if needed and/or as capacity allows. On the return trip, the
employee shuttles would use surface streets to return to these lots.

5.

ELEMENTS UNIQUE TO SPAS ALTERNATIVE
9 – AUTOMATED PEOPLE MOVER/CONRAC

5.1

Automated People Mover

5.1.1

Alignment

An elevated APM would be constructed between Manchester Square and the CTA, primarily using the
98th Street corridor. While the exact alignment and height] has yet to be determined, it is likely that
raised median islands would be constructed within the 98th Street right-of-way to house the support
columns for the elevated guideway. Switches at the end stations would be used for the APM to operate
with a pinched loop design.
Within the CTA, the APM would be located above the upper level roadway. Pedestrian bridges over the
upper level roadway may be constructed to connect passengers to the terminals.
The operational fixed guideway length is estimated at between 25,000 and 26,000 feet. The required
cross section of the elevated portion of an APM is estimated at 30 feet, although a cross section of 36
feet would be required if a busway is constructed as the first phase of an ultimate APM facility.

5.1.2

Stations

The number of APM stations in the CTA has yet to be determined. It may be that one station would be
located across from the proposed multi-story building between Terminals 1 and 2, while another would
serve the proposed MSC Passenger Processor building, and a third would serve the terminals on the
south side of the CTA. There would be a station at the ITF. Another APM station would provide
connectivity to the future Metro Crenshaw/LAX and Green Line station at Aviation and Century
Boulevards. Because that light rail station is in the early stages of design by Metro, the specific means of
connecting the APM with the light rail station cannot be determined at this time. If the light rail station is
near 98th Street, it is likely that an APM station would be located one level directly above the light rail
station. If the light rail station is located closer to or straddling Century Boulevard, a pedestrian bridge
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may provide the connection to the APM. This APM station may also serve the CONRAC, or there may be
a separate APM station for the CONRAC in Manchester Square. There may be an additional APM
station or stations within Manchester Square to serve the proposed public parking facilities north of the
CONRAC.
The station platforms would be approximately 200 feet in length.

5.1.3

Maintenance Facility

The APM is expected to require a maintenance facility with an access guideway of approximately 6,000
feet. The maintenance facility itself would be approximately 92,000 square feet (2.1 acres) and would
likely be located in Manchester Square.

5.1.4

Operation

The APM would be fully automated (driverless). The pinched-loop system would operate with a round trip
time of approximately 19 minutes. The system would operate 24 hours a day. During peak periods (12
hours per day), the APM system would operate with 9 four-car trains at headways of 2.1 minutes. This
configuration provides a capacity of 2,383 passengers per hour per direction (pphpd), assuming 21
passengers per car.
The six-hour off-peak operation assumes 6 four-car trains with 3.2 minutes headways to provide a
capacity 1,589 pphpd. During the remaining six-hour night period operation, 4 four-car trains at 4.8
minute headways would provide a capacity of 1,059 pphpd.

5.2

Public Parking

Internal shuttles would transport long-term parkers to an APM station within Manchester Square.

5.3

Employee Parking

Employees in all three of the employee parking surface lots would be shuttled to the ITF to board the
APM to the CTA.

6.

SPAS ALTERNATIVE 4 – CONRAC ONLY –
NO YELLOW LIGHT PROJECTS

6.1

CONRAC

The CONRAC would be constructed within the area between Sepulveda Boulevard and Airport
Boulevard, north of 98th Street and south of Will Rogers Street/Nielsen Youth Park/Yorktown Avenue.
This area includes the existing Public Parking Lot C, the employee parking Lot D, the Jenny Lot, the Avis
Rent-a-Car leasehold, as well as properties not currently owned by LAWA. The United States Post Office
at the northwest corner of Airport Boulevard and Westchester Parkway would remain. It is assumed that
the post office would continue to operate as it does currently. Consolidated buses would operate
between the CONRAC and the CTA in mixed flow lanes on city streets.

6.2

Public Parking

Long-term public parking displaced from Lot C (a facility that would be used by the proposed CONRAC)
would be accommodated in a parking structure built on LAWA property on the east side of Aviation
Boulevard between 111th Street and Imperial Highway (aka, Continental City). Driveway access/egress
would be located along Imperial Highway, Aviation Boulevard, and 111th Street. Buses would transport
people parking at this facility to and from the CTA using mixed flow lanes on city streets.

Los Angeles International Airport
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6.3

Employee Parking

Employees would park in the existing surface parking Lot E, north of 111th Street and west of La Cienega
Boulevard. This lot would be modified to incorporate the existing parking lot north of Lot E which has
most recently been used for construction employee parking. Buses would transport employees parking at
Lot E to and from the CTA using mixed flow lanes on city streets. Additional employee parking, if needed,
could be accommodated in Parking Structure F, located at the southeast corner of Avion Drive and
Century Boulevard.

6.4

Displaced Rent-a-Car Facilities

The existing Avis Rent-a-Car facility at Airport Boulevard and Westchester Parkway and the Budget Renta-Car facility at 98th Street and Airport Boulevard would be displaced for construction of the CONRAC. In
addition, independent from SPAS, Metro is proceeding with the Crenshaw/LAX light rail project, whose
proposed maintenance facility would displace the existing Dollar Rent-a-Car facility on Arbor Vitae Street
west of Bellanca Avenue. These facilities are assumed to be relocated to the CONRAC under Alternative
4.

6.5

CTA Parking

As part of the MSC Passenger Processor project (not a SPAS-related project), parking structures P2B
(658 spaces) and P5 (878 spaces) in the CTA may be demolished. It is expected that the CTA parking
would continue to be used almost exclusively by short-term and daily parkers. In addition, approximately
950 employee parking spaces would be provided in the CTA. Future pricing strategies could alter parking
demand within the CTA.
A redesigned common-use exit plaza would serve customers parking in either P-3 or P-4. As part of the
MSC Passenger Processor project, traffic exiting P-3 and P-4, after leaving the exit plaza, would be
redirected to a down ramp. The ramp would lead to a two-lane roadway below the MSC Passenger
Processor building and associated roadways. The roadway would ramp up to meet a three-lane
eastbound Center Way, north of the Central Utility Plant. From there, traffic would exit the CTA as it does
currently.
The new roadways for the MSC Passenger Processor would eliminate the easterly driveway to parking
structure P3 on the lower level. All traffic entering parking structure P3 on the lower level would be
required to use the existing west driveway, which may be redesigned to facilitate an additional ticket
dispenser lane.

6.6

Transit (Non-LAWA Background Transportation
Project)

Metro is currently designing the Crenshaw/LAX light rail project, which will connect the future Exposition
Boulevard light rail line with the Green Line. Metro’s Crenshaw/LAX project includes a new light rail
station along the west side of Aviation Boulevard, either at/over Century Boulevard or nearer to (the
extension of) 98th Street. This station will be shared with Green Line trains, which would terminate at this
station. In the long term, the Green Line may be extended to the north or west of this station. It is
assumed that by the SPAS horizon year (2025), Metro will relocate the current 96th Street Metro Bus
Station, which is located between Vicksburg Avenue and Jenny Street, to a new bus center located
adjacent to the future light rail station, in the property bounded by Bellanca Avenue, 98th Street, Aviation
Boulevard, and Century Boulevard.

6.7

Curbside for Midfield Satellite Concourse
Passenger Processor

As a project separate from SPAS, the MSC Passenger Processor building is assumed to be constructed
Los Angeles International Airport
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in the area east of parking structures P3 and P4. Parking structures P2B and P5 may be demolished as
part of this project. Some replacement parking may be constructed as part of the MSC Passenger
Processor project.
The existing two-directional arrival roadway of West Way would be replaced with two southbound streets,
one immediately east of the MSC Passenger Processor building and one immediately west of the
building. The roadway east of the MSC Passenger Processor building would be for private vehicles only.
There would be a pick up area of sufficient width for double loading, along with two adjacent through
lanes. A new traffic signal would be constructed at the intersection of this new roadway and World Way
South to facilitate two lanes of left-turning traffic from this roadway onto eastbound World Way South. An
existing pedestrian traffic signal on World Way South would be relocated to the west and incorporated as
part of this new signal.
The roadway west of the MSC Passenger Processor building would have one pick up lane for limousines
and taxis (adjacent to the building) and one pick up lane for shuttles on the far side of the roadway.
Loading of the taxis and limousines would take place on the left side of these vehicles. There would be
two moving lanes of traffic between the two loading areas. A new traffic signal would be constructed at
the intersection of this new roadway and World Way South to facilitate two lanes of left-turning traffic from
this roadway onto eastbound World Way South. An existing pedestrian traffic signal on World Way South
would be relocated to the east and incorporated as part of this new signal.
The existing northbound traffic on West Way, which is traffic recirculating back to World Way North, would
be displaced to East Way.
On the upper level, there would be a relocated West Way roadway east of the MSC Passenger Processor
building. The roadway would be one-way southbound. There would be an unloading area of sufficient
width for dual stacking, and two moving lanes of traffic. As with existing conditions , there would be a
traffic signal at the intersection of this roadway with World Way South. The intersection would facilitate
the movement of three lanes of southbound traffic to eastbound World Way South.
The existing ramps located between parking structures P3 and P4, which connect the lower and upper
level roadways, would be eliminated. As the only means for vehicles to access the upper level from the
lower level within the CTA, in the future vehicles needing to move from the lower level to the upper level
would need to exit the CTA and re-enter.

6.8

Commercial Vehicle Circulation within the CTA

With the addition of arrivals and departures level curbfront at the MSC Passenger Processor building,
commercial vehicles would be unable to pick up or drop off passengers in front of both TBIT and the MSC
Passenger Processor building in a single circuit of the CTA. Therefore, it is to be assumed that
commercial vehicles that need to pick up passengers on the lower level or drop off passengers on the
upper level would have at least two routes. These routes would depend on the passenger demand at
each terminal throughout the day. There is a possibility that a third route may be necessary for some
modes depending on demand. Factors such as vehicle sizes, maximum occupancy, and headways
would ultimately determine the number of routes.
Some of the existing commercial vehicle zones may be reallocated as part of this routing. The LAWA
circulator shuttle (“A” Bus), would continue to circle the lower level roadway World Way as it does
currently. Passengers from the MSC Passenger Processor building would be directed to use one of the
shuttle stops along World Way if they wish to use this bus to travel to another terminal. The LAWA shuttle
to Lot C would make two circuits providing service to all terminals.

Los Angeles International Airport
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LAWA is requesting input from interested government and quasi-government agencies,
other organizations and private citizens regarding the scope and content of
environmental information to be included in the EIR. In the future, public agencies
receiving this notice may need to use the EIR prepared by LAWA when considering
their permits or other approvals for the proposed Project.

On receipt of comments on the NOP, LAWA will consider those comments and prepare
the draft EIR. The EIR will analyze the potential adverse impacts that are anticipated to
result from the Project, identify potential mitigation measures where reasonable and
feasible, and analyze reasonable and feasible alternatives to the proposed Project that
could reduce or avoid identified impacts while still feasibly achieving most of the basic
Project objectives.

LAWA, as the Lead Agency, must prepare and distribute a Notice of Preparation (NOP)
after it decides to prepare an EIR. LAWA, through the NOP, solicits participation in
determining the scope of the EIR from responsible public agencies (those which may
have discretionary approval power over the proposed Project or an aspect of it), trustee
agencies (agencies with jurisdiction over a natural resource held in public trust that the
Project may affect), and from local governments, regional agencies, private individuals
and organizations which may have concerns about the Project. This NOP is intended to
inform all those parties of LAWA's intent to prepare a draft EIR on the proposed Los
Angeles International Airport Specific Plan Amendment Study. The NOP solicits
comments regarding the proposed scope and content of the environmental studies and
other information that will be included in the EIR. LAWA has prepared this NOP in
accordance with the State CEQA Guidelines and the City of Los Angeles CEQA
Guidelines.

The City of Los Angeles - Los Angeles World Airports (LAWA) will be the lead agency
and will prepare an Environmental Impact Report (EIR) for the project identified above.
The subject EIR will be tiered from the Los Angeles International Airport (LAX) Master
Plan EIR (State Clearinghouse Number 1997061047).

Project Location: Los Angeles International Airport in the City of Los Angeles, County
of Los Angeles

Los Angeles International Airport Specific Plan Amendment Study

Project Title:

From: City of Los Angeles
Los Angeles World Airports
1 World Way, Room 218
Los Angeles, CA 90045

Notice of Preparation of a Draft Environmental Impact Report
(SCH No. 1997061047)

Responsible or Trustee Agency
Interested Parties

Subject:

To:

NOTICE OF PREPARATION

California Environmental Quality Act

1

PROJECT DESCRIPTION

Yellow Light Projects Options

-4-

Existing Conditions: There are currently two runways in the north airfield of LAX;
Runways 6L/24R and 6R/24L. Runway 6L/24R is primarily used for arrivals and
Runway 6R/24L is primarily used for departures. Runway 6R/24L, the inboard runway,
is 10,285 feet long and 150 feet wide. Aircraft access to and from Runway 6R/24L is
provided by a parallel taxiway located 400 feet south of Runway 6R/24L, and a series of
connecting taxiways between the runway and the parallel taxiway. Outboard Runway
6L/24R, located approximately 700 feet to the north of Runway 6R/24L's centerline is

3.1.1 North Airfield Reconfiguration, including Center Taxiways

The following sections provide a brief description of the options that have been
formulated based on input received from the community and from the LAX SPAS
Advisory Committee

3.1

The SPAS EIR will be a Supplemental EIR that is tiered from the LAX Master Plan EIR,
providing new or revised analyses of the environmental impacts specific to the
alternatives associated with the Yellow Light Project options. The discretionary actions
to be addressed by the SPAS EIR are anticipated to include, but not be limited to, a
general plan amendment and a specific plan amendment.

The proposed Project consists of the Specific Plan Amendment Study including related
amendments to the adopted LAX Plan and LAX Specific Plan as identified through the
evaluation of potential alternative designs, technologies, and configurations for the LAX
Master Plan Program that would provide solutions to the problems that the Yellow Light
Projects were designed to address, consistent with a practical capacity of LAX at 78.9
million annual passengers, the same practical capacity as included in the approved LAX
Master Plan. Figure 4 identifies the location of the Yellow Light Project areas. The
following briefly describes, for each Yellow Light Project, existing conditions, the
problem that was intended to be addressed, and the various options that have been
formulated based on input received from the community and from the LAX SPAS
Advisory Committee established through the Stipulated Settlement. Based on the
nature and characteristics of the various options, several alternatives have been
formulated for possible consideration in the SPAS EIR. The alternatives represent a
reasonable range of how the various options might be combined to form complete
potential scenarios for consideration in the EIR. The EIR will also evaluate whether
there are other alternatives, to the extent such alternative could avoid or substantially
reduce significant impacts identified in the EIR analysis.

3.

The LAX Master Plan, LAX Specific Plan, and the Stipulated Settlement are available
for review at http://www.laxmasterplan.org.

1.

Master Plan. The Stipulated Settlement and the Specific Plan Amendment approved by
the Board of Airport Commissioners and the Los Angeles City Council remove the West
Satellite Concourse and associated APM segments from this list of projects identified in
the LAX Specific Plan that are to be addressed as part of the SPAS process.

PROJECT BACKGROUND

North Runway re-configuration, including center taxiways; and
On-site road improvements associated with the GTC and APM 2.

x

1
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Section 7.H of the LAX Specific Plan as approved in December 2004 also included the West Satellite
Concourse and associated APM segments; however, those improvements were later removed from
that section of the Specific Plan through a Specific Plan Amendment. As such, they are not
considered to be Yellow Light Projects, which is consistent with Section V.D.1 of the Stipulated
Settlement described herein.

In January 2005, a number of lawsuits challenging the approval of the LAX Master Plan
Program were filed. In early 2006, the City of Los Angeles and plaintiffs gave final
approval to a settlement of the subject lawsuits. As part of the Stipulated Settlement,
LAWA is proceeding with the LAX Specific Plan Amendment Study (SPAS) process to
identify potential alternative designs, technologies, and configurations for the LAX
Master Plan Program that would provide solutions to the problems that the Yellow Light
Projects were designed to address, consistent with a practical capacity of LAX at 78.9
million annual passengers, the same practical capacity as included in the approved LAX

Demolition of CTA Terminals 1, 2, and 3;
x

Automated People Mover (APM) 2 from the GTC to the Central Terminal Area
(CTA);

x
x

Ground Transportation Center (GTC);

x

The LAX Specific Plan, approved in December 2004 as part of the LAX Master Plan
Program, establishes procedures for approval of all projects defined in the LAX Master
Plan Program. The approval procedures are different for a subset of the LAX Master
Plan projects. These projects are commonly referred to as the "Yellow Light Projects."
Such projects, as delineated in Section 7.H of the LAX Specific Plan, include the
following:1

The LAX Master Plan, approved by the Los Angeles City Council in December 2004, is
the strategic framework for future development of LAX. The LAX Master Plan provides
for modernization of the runway and taxiway system, redevelopment of the terminal
area, improvement of access to the airport, and enhancement of passenger safety,
security, and convenience. Key improvements under the LAX Master Plan are identified
and depicted on Figure 3.

2.

The Project is located at Los Angeles International Airport (LAX), situated within the City
of Los Angeles and Los Angeles County. As depicted on Figure 1, LAX is bordered by
the community of Westchester (part of the City of Los Angeles), the City of El Segundo,
the City of Inglewood, the unincorporated community of Lennox, and the Pacific Ocean.
The airport is located approximately 12 miles southwest of downtown Los Angeles.
Figure 2 provides an aerial view of the existing airport.

PROJECT LOCATION
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Relocate, extend and/or widen other existing taxiways on the North Airfield.

x

Construct a new Group V parallel center taxiway 400 feet north of relocated
Runway 6R/24L and 400 feet south of Runway 6L/24R.

Relocate, extend and/or widen other existing taxiways on the North Airfield.

x

x

x

Implement operational improvements, including upgrading the existing
Airport Surface Detection Equipment (ASDE), surface radar equipment,
Runway Status Lights (RWSL), and additional air traffic control tower
staffing. While the other runway options described herein would also include
operational improvements within the control of LAWA, this option relies
solely on operational improvements with no changes to the current runway
and taxiway configuration for the North Airfield.

Extend Runway 6R/24L approximately 1,280 feet to the east and
approximately 135 feet to the west and widen by 50 feet (i.e., the easterly
runway extension would provide new pavement for aircraft takeoffs to the
west and landings and takeoffs to the east, but would not be used for landing
to the west).

x

-6-

Extend Runway 6L/24R approximately 1,495 feet west and widen by 50 feet.

Displace threshold of Runway 24R approximately 1,440 feet west of existing
Runway 24R threshold location. The runway pavement east of the displaced
threshold would be useable for departures to the west and landings and
takeoffs to the east but this section of runway pavement would not be
useable for landings to the west.

x

Move Runway 6L/24R 100 feet north of the existing runway centerline.

x

x

Move Runway 6L/24R 100' North

x

Keep Existing Runway Locations - Implement Operational Improvements Only

Move Runway 6R/24L 100 feet south of the existing runway centerline.

Extend Runway 6R/24L approximately 135 feet west and approximately
1,280 feet to the east and widen by 50 feet (i.e., The easterly runway
extension would provide new pavement for aircraft takeoffs to the west and
landings and takeoffs to the east, but would not be used for landing to the
west).

x

Move Runway 6R/24L 100' South

Extend Runway 6L/24R approximately 1,495 feet to the west. Construct a
new Modified Group VI parallel center taxiway 520 feet north of relocated
Runway 6R/24L and 520 feet south of Runway 6L/24R.

x
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Extend Runway 6R/24L approximately 135 feet west and approximately
1,280 feet to the east and widen by 50 feet (i.e., The easterly runway
extension would provide additional runway length from which departing
aircraft, heading west, would start their takeoff; however, aircraft arriving
from the east would continue to touch down in a similar location on the
relocated runway).

x
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Move Runway 6R/24L340 feet south of the existing runway centerline.

x

Move Runway 6R/24L 340' South (Approved Master Plan)

SPAS Options: As part of the LAX SPAS process, LAWA, in consultation with
members of the surrounding communities and the LAX SPAS Advisory Committee, has
identified five options for the reconfiguration of the North Airfield that are under
consideration for inclusion in the LAX SPAS and its EIR. The options for reconfiguration
of the North Airfield are depicted on Figure 5 and described below.

This North Airfield design would provide for a Modified Group VI airfield. Group VI
standards are designed to accommodate the new generation of wide-bodied airplanes
set to be introduced to LAX and other airports in the near future. These aircraft,
referred to as new large aircraft or NLA, have significantly wider wingspans, taller tail
sections, and longer fuselages. In the absence of an airfield that meets Group VI
aircraft, operational restrictions would have to be imposed to accommodate NLA at
LAX.

Problems the North Airfield Reconfiguration was Designed to Address: Under the
LAX Master Plan, a primary function of the reconfiguration of the North Airfield is to
provide a physical solution that would reduce the risk of runway incursions, enhance the
safety of aircraft operations at LAX, and provide a better balance in operations between
the North Airfield and the South Airfield. The approved Master Plan would achieve
these goals by relocating Runway 6R/24L 340 feet to the south of the existing runway
centerline in order to accommodate a 75-foot-wide centerfield taxiway between Runway
6L/24R and Runway 6R/24L with 520 feet separation between each of the runway
centerlines and the new taxiway centerline.

The current north airfield was designed in the 1960s to accommodate the fleet of aircraft
in use at that time. The largest of these older aircraft are known as Design Group IV
aircraft, which are smaller than the fleet of aircraft currently using the north airfield
(known as Design Group V aircraft) and smaller than the fleet of large aircraft that are
currently in production and testing (known as Design Group VI). Group V aircraft are
defined by certain characteristics, such as wingspan, tail height and weight, and include
aircraft such as the Boeing B747 and the Airbus A340. Group VI aircraft are larger than
Group V aircraft and include aircraft such as the Airbus A380 and the Boeing B747-8.

8,925 feet long and 150 feet wide. Aircraft access to and from Runway 6L/24R is
provided by a series of connecting taxiways. At this time, there is no parallel taxiway
associated with Runway 6L/24R.

Notice of Preparation
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x
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Eliminate private vehicle access to the CTA.

Construct GTC at Manchester Square.

x

Close Access to CTA – Build GTC at Manchester Square (Approved Master
Plan)

SPAS Options: As part of the LAX SPAS process, LAWA, in consultation with
members of the surrounding communities, has identified three options to the GTC that
are under consideration for inclusion in the LAX SPAS. The options to the GTC are
depicted on Figure 6 and described below. Inasmuch as the GTC was an integral part
of the LAX Master Plan's design to address potential security concerns arising from the
events of September 11, 2001, the SPAS evaluation of the options described below will
include security considerations.

Problem the Ground Transportation Center was Designed to Address: Under the
LAX Master Plan, the function of the GTC is to replace CTA curb front for drop-off and
pick-up of passengers and to replace a portion of private vehicle parking area and all of
the commercial vehicle (e.g., taxis, shuttle vans and limousines) staging area. The GTC
was designed to allow closure of the CTA to private vehicle access and provide the curb
front function at a location well-removed from the main terminal area, which could help
enhance security within the CTA. The GTC, in conjunction with the Intermodal Transit
Center and other parking facilities proposed as part of the LAX Master Plan, also
provided replacement parking for the existing parking that would be eliminated under
the Master Plan, such as in the CTA and Lots C and D.

The site proposed for the GTC under the LAX Master Plan, known as Manchester
Square, is located northeast of the intersection of Aviation and Century Boulevards.
Manchester Square is part of the ongoing LAX Voluntary Residential Acquisition and
Relocation Program, through which much of the area has been vacated.

Existing Conditions: Under existing conditions, vehicular access to the passenger
terminals, including curb front facilities that allow for the drop-off and pick-up of
passengers, is provided within the CTA. Commercial vehicles (i.e. taxis, shuttle vans
and limos) provide direct service to passengers within the terminal area. Vehicle
access to the CTA is provided via World Way, which operates as a one-way, multi-lane,
two-level rectangular loop road within the CTA with direct connections to all the
terminals. Ramps from the main access routes (i.e. Century Boulevard, Sepulveda
Boulevard, and Sky Way) direct traffic onto World Way just east of Terminal 1. Parking
structures located within the CTA provide close-in public parking. Security within the
CTA is provided by police checkpoints, random vehicle checks, active curbfront traffic
enforcement, police patrols, passenger and baggage screening, employee badging and
other layered and coordinated policing techniques.

3.1.3 Ground Transportation Center

Notice of Preparation

Relocate, extend and/or widen other existing taxiways on the North Airfield.

x

Extend Runway 6L/24R approximately 1,495 feet west and widened by 50
feet.
Extend Runway 6R/24L approximately 1,280 feet to the east and
approximately 135 feet to the west and widen by 50 feet (i.e. the easterly
runway extension would provide new pavement for aircraft takeoffs to the
west and landings and takeoffs to the east, but would not be used for landing
to the west).
Construct anew Modified Group VI parallel center taxiway 520 feet south of
relocated Runway 6L/24R and 520 feet north of Runway 6R/24L.
Relocate, extend and/or widen other existing taxiways on the North Airfield.

x
x

x
x

Do Not Demolish Terminals 1-3 – Keep Existing Configuration

x

-7-

Demolish Terminal 1-3 (Approved Master Plan)

x

SPAS Options: There are two options for Terminals 1-3 that are under consideration
for inclusion in the environmental evaluation for the LAX SPAS. These Terminals 1-3
options consist of the following:

Problem the Demolition of Terminals 1-3 was Designed to Address: Under the LAX
Master Plan, Terminals 1-3 would be demolished in order to provide room for the
relocation of Runway 6R/24L 340 feet to the south of the existing runway centerline.
The existing terminals would be replaced by a linear concourse that would provide
aircraft gates and passenger holdrooms but no passenger processing capacity. Under
the approved Master Plan, the passenger processing capacity provided by the existing
Terminals 1-3 would be replaced by new passenger processing facilities in the interior
of the CTA (where the existing parking garages are currently located). Under the LAX
Specific Plan and Stipulated Settlement, only the Demolition of Terminals 1-3 is a
Yellow Light Project.

Existing Conditions: Terminals 1, 2, and 3 are located on the north side of the Central
Terminal Area (CTA). The three terminals are configured in a pier formation and consist
of aircraft gates, over one million square feet of terminal and concourse space, including
passenger processing, passenger holdroom, concessions, airline operations, and
administrative space.

3.1.2 Demolition of CTA Terminals 1-3

Move Runway 6L/24R 340 feet north of the existing runway centerline.

x

Move Runway 6L/24R 340' North

Construct a new Group V parallel center taxiway 400 feet south of relocated
Runway 6L/24R and 400 feet north of Runway 6R/24L.

x
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Construct APM2 to connect the GTC and the CTA via a route along the
south side of Century Boulevard.

Do not build APM2. To provide an APM connection between the optional
Transportation Centers (identified above) and the CTA, modify the APM1
route, which is an approved Master Plan improvement planned to provide
access between the CTA, the Consolidated Rental Car (RAC) facility, and
the Intermodal Transit Center, by adding a stop at Manchester Square (i.e.,
at the Transportation Center proposed at Manchester Square described
above for the GTC options).

Do not build APM2. To provide an APM connection between the optional
Transportation Centers and Ground Access Facility (identified above) and
the CTA, modify the APM1 route, which is an approved Master Plan
improvement planned to provide access between the CTA, the Consolidated
Rental Car (RAC) facility, and the Intermodal Transit Center, by adding a
stop at Manchester Square (i.e., at the Transportation Center proposed at
Manchester Square described above for the GTC options) and a stop east of
the CTA (i.e., at the New Drop-Off/Pick-Up Area East of Terminal 1
described above for the GTC options).

-10-

The on-site road improvements that are associated with Yellow Light Project status
consist of roadways that would provide access to the GTC and APM2. Without these
facilities, it is not necessary to develop alternative designs, technologies or
configurations that would provide the access to the GTC and APM2 that these
improvements were designed to address.

3.1.5 On-Site Road Improvements Associated with the GTC and APM2

x

Do Not Build APM2 - Build Only APM1 With Two Additional Stops

x

Do Not Build APM2 - Build Only APM1 With An Additional Stop

x

Build APM2 (Approved Master Plan)

SPAS Options: As part of the LAX SPAS process, LAWA, in consultation with
members of the surrounding communities, has identified three options for APM2 that
are under consideration for inclusion in the LAX SPAS. The options for APM2 are
depicted on Figure 6 and described below.

Problem the APM2 was Designed to Address: Under the LAX Master Plan, the
function of APM2 is to provide connection between the planned GTC and the CTA.

Existing Conditions: LAX is not served by an Automated People Mover (APM) system
under existing conditions.

3.1.4 Automated People Mover 2

Notice of Preparation

Maintain private vehicle access to the CTA.
Construct a Transportation Center in the Manchester Square area and a
second Transportation Center on Aviation Boulevard near Imperial
Highway. The Transportation Center in Manchester Square would
provide an airport transit connection for passengers using public
transportation (bus services, future Metro Green Line), remote public
employee parking, remote passenger pick-up and drop-off, and remote
transportation services (taxis, shuttles, etc). The Transportation Center
on Aviation Boulevard would serve as a second connection point
between the airport and ground transportation services, including parking,
the existing Green Line Aviation Station, and regional bus service.

Provide additional curb-front area for vehicles to drop off and pick up
passengers on the east side of Terminal 1. This would occur by
replacing all or part of the existing Park One parking facility, located east
of Terminal 1, and realigning Sky Way eastward to provide area adjacent
to Terminal 1 for passengers to be dropped off or picked up. Other roads
and ramp connections may be needed between this new ground access
facility and the existing CTA roads and ramps to ensure efficient
movement of airport ground traffic. Additionally, this option may include,
within the area currently occupied by Park One, construction of a new
parking structure and adjacent landside building that provides a limited
level of passenger processing.

x

x
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Maintain private vehicle access to the CTA.
Construct a Transportation Center in the Manchester Square area and a
second Transportation Center on Aviation Boulevard near Imperial
Highway. The Transportation Center in Manchester Square would
provide an airport transit connection for passengers using public
transportation (bus services, future Metro Green Line), remote public
parking, remote passenger pick-up and drop-off, and remote
transportation services (taxis, shuttles, etc). The Transportation Center
on Aviation Boulevard would serve as a second connection point
between the airport and ground transportation services, including parking,
the existing Green Line Aviation Station, and regional bus service.

x

Keep Access to CTA - Build Transportation Centers at Manchester Square
and at Aviation/Imperial and Provide New Drop-Off/Pick-Up Area East of
Terminal 1

x

x

Keep Access to CTA - Build Transportation Centers at Manchester Square
and at Aviation/Imperial

Notice of Preparation
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EIR Alternatives Based on Yellow Light Project Options

Demolition of Terminals 1, 2, and 3
Keep Existing Runway Layout
Move Runway 6R/24L 340' South
Move Runway 6R/24L 100' South
Move Runway 6L/24R 100' North
Move Runway 6L/24R 340' North


Keep Existing Terminals 1-3
Demolish Terminals 1-3


Ground Transportation Center
Keep Existing CTA Ground Access System (CTA Open to Public Access - No GTC)
Close CTA to Public Access - Build GTC
Keep CTA Open to Public Access - Build Transportation Centers at Manchester Square and
Aviation/Imperia
Keep CTA Open to Public Access - Build Transportation Centers at Manchester Square and at
Aviation/Imperial and Provide New Drop-Off/Pick-Up Area East of Terminal 1
Automated People Mover 2
Existing Conditions (No APM)
Build APM2 (Connecting GTC to CTA)
Build Modified APM1 instead of APM2 to connect Transportation Centers to CTA
Build Modified APM1 instead of APM2 to connect Transportation Centers and New Drop-Off/Pick-Up
Area East of Terminal 1 to CTA
On-Site Road Improvements Associated with the GTC and APM2
Existing System (No GTC and APM2; therefore No GTC/APM-Related Road Improvements)
Build On-Site Road Improvements Associated with the GTC and APM2

-12No Project/No
Development
Alternative
No Project/No
SPAS
Alternative
(Approved
Master Plan)
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The basic characteristics of these six alternatives are summarized in Table 1, and
depicted in Figures 7 through 12.

Potential Alternative - Runway 6L/24R 100' North

x

Potential Alternative - Runway 6L/24R 340' North

Potential Alternative - Runway 6R/24L 100' South
Potential Alternative - Existing Runways with Operational Improvements
Only

x

x

Required Alternative - No Project/No Specific Plan Amendment (Implement
Approved Master Plan)

x

x

Required Alternative - No Project/No Development (Existing Conditions)

x

In addition to the two variations of the No Project Alternative required by CEQA, this
NOP identifies four possible alternatives that represent a reasonable range of
combinations for the various Yellow Light Project options. The four alternatives are
identified at this point as being "potential," pending completion of the scoping process.
The two variations of the No Project Alternative required by CEQA and the four potential
alternatives that have been formulated for possible consideration in the SPAS EIR are:

CEQA requires that an EIR include among the range of alternatives a "no project"
scenario, which, in accordance with Section 15126.6 of the CEQA Guidelines, can be
considered in two ways. Relative to the SPAS EIR, the No Project/No Development
Alternative assumes that none of the Yellow Light Projects, or options thereto, are
implemented. Under this No Project scenario the existing conditions for each Yellow
Light Project, as described above, generally remain and the only changes would be
those that could be reasonably be assumed to occur in the absence of the Project (i.e.,
airfield-related operational improvements currently being advanced at LAX). Under the
No Project/No SPAS Alternative, it is assumed that all of the Yellow Light Projects are
implemented as originally planned, i.e., none of the new options developed as part of
the SPAS process are implemented.

The discussion above focuses on alternative designs, technologies and configurations
to the specific Yellow Light Projects identified in the LAX Specific Plan (as modified by
the Stipulated Settlement). However, for purposes of the environmental impact report
(EIR), individual options to each Yellow Light Project were grouped together to create
comprehensive project alternatives for study in the EIR. The resulting potential project
alternatives are the product of the community-based planning process LAWA engaged
in during the initial phase of the SPAS process.

3.2

Notice of Preparation
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Notice of Preparation

Table 1
Potential Alternatives that may be Analyzed in the EIR

Runway
Runway
Runway
6R/24L
6L/24R
6L/24R
100' South Existing 100' North 340' North
Alternative Runways Alternative Alternative

North Airfield Reconfiguration
Yellow Light Project Options








This page intentionally left blank.
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Probable Environmental Effects of the Project

Aesthetics
Public Services
Public Utilities (Water, Wastewater and Solid Waste)
Cumulative Impacts

x
x
x

Comments and Next Steps

-13-

LAWA will prepare responses to comments received during the public review period
regarding the adequacy of the Draft EIR. The comments and responses, together with
the Draft EIR and its appendices, will comprise the Final EIR. In arriving at a decision
on whether to proceed with the proposed Project, the Los Angeles City Council will
consider, among other things, the information in the Final EIR and will determine the
adequacy of the environmental documentation under CEQA.

Comments regarding the scope and content of the Draft EIR will be accepted for 90
days following issuance of this notice (i.e., comments are due to LAWA no later than
June 18, 2008 - see page 2 of NOP). They will assist LAWA in the preparation of the
Draft EIR. The Draft ER is scheduled to be completed in August 2009. At that time, a
Draft EIR Notice of Completion will be filed with the Los Angeles County Clerk and the
document will be circulated for a 45-day public review period.

3.4

These topics will be addressed in the Draft EIR.

Aviation Safety

x

Biological Resources

x

x

Cultural Resources

x
Hydrology/Water Quality

Land Use

x

Hazardous Materials/Risk of Upset

Noise

x

x

Traffic and Circulation

x

x

Air Quality/Human Health Risk

x

An Initial Study Checklist has been prepared for the proposed Project and is attached at
the end of this NOP. Based on a preliminary review of the Project site and in
consideration of the proposed Project activities, LAWA has determined that potentially
adverse effects may occur in the following areas:

3.3

Notice of Preparation
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North Runway
Reconfiguration
including Center
Taxiway

Demolition of
Terminals 1, 2 & 3

Approved LAX Master Plan

3

Ground
Transportation
Center (GTC)

Automated People
Mover 2 (APM 2)
On-site Road
Improvements
associated with GTC
and APM 2

north not to scale
Source: LAX Speciﬁc Plan, 2004 and LAX Stipulated Settlement, 2006
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SPAS Project Site Areas

4

10

11

12

13

14

Council District 11

Los Angeles World Airports

AD-007-08

DOES NOT have significant changes from previous actions.

North - Open Space, Recreation, and
Residential
East - Airport, Commercial, Industrial,
and Residential
South - Airport
West – Open Space

SURROUNDING LAND USES

Airport-related airfield, access and
ground transportation facilities.

PLANNED LAND USE & ZONE

LAX - A Zone: Airport Airside Subarea
LAX - L Zone: Airport Landside
Subarea
LAX - N Zone: LAX Northside
Subarea

EXISTING ZONING

IS-1

PROJECT DENSITY

MAX. DENSITY PLAN

MAX. DENSITY ZONING

Los Angeles International Airport Specific Plan

PLANNING DISTRICT

NO DISTRICT PLAN

DOES NOT CONFORM TO PLAN

DOES CONFORM TO PLAN

STATUS:
PRELIMINARY
PROPOSED
ADOPTED
December 14, 2004

The project site is located within LAX, generally south of Westchester Parkway, west of Interstate 405, north of Imperial
Highway and east of Pershing Drive.

PROJECT LOCATION

The Project site is located within a highly-developed, urbanized area consisting of airport, commercial, transportation (i.e.,
interstate highways) and residential uses. West of the Project site are the Los Angeles/El Segundo Dunes, a designated
Ecologically Sensitive Habitat Area, and beyond the Dunes is the Pacific Ocean.

ENVIRONMENTAL SETTING:

The proposed Project consists of potential alternative designs, technologies, and configurations for the LAX Master Plan
Program that would provide solutions to the problems that the Yellow Light Projects were designed to address, consistent
with a practical capacity of LAX at 78.9 million annual passengers, the same practical capacity as included in the approved
LAX Master Plan. The Yellow Light Projects are: the Ground Transportation Center (GTC); Automated People Mover
(APM) 2 from the GTC to the Central Terminal Area (CTA); Demolition of CTA Terminals 1, 2, and 3; North Runway reconfiguration, including center taxiways; and, on-site road improvements associated with the GTC and APM 2. Please see
the accompanying Notice of Preparation for additional information regarding the Project Description.

PROJECT DESCRIPTION:

Los Angeles International Airport Master Plan
Case No. CF-00-1774-S4 and CPC 2003-4647 GPA/ZC/CA/PBA
LAX Master Plan EIR (SCH#1997061047)

March 13, 2008

DATE

DOES have significant changes from previous actions.

Los Angeles International Airport Specific Plan Amendment Study
PREVIOUS ACTIONS CASE NO.

CASE NO.

PROJECT TITLE/NO.

RESPONSIBLE AGENCIES

COUNCIL DISTRICT

LEAD CITY AGENCY

(Article IV City CEQA Guidelines)

INITIAL STUDY
AND CHECKLIST

CALIFORNIA ENVIRONMENTAL QUALITY ACT

OFFICE OF THE CITY CLERK
ROOM 615, CITY HALL
LOS ANGELES, CALIFORNIA 90012

CITY OF LOS ANGELES
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(310) 646-7690

Los Angeles World Airports

March 13, 2008

Los Angeles World Airports

IS-4

Los Angeles International Airport Specific Plan Amendment Study

PROPOSAL NAME (If Applicable)*

DATE SUBMITTED

AGENCY REQUIRING CHECKLIST

1 World Way, Room 218, Los Angeles, CA 90045

PROPONENT ADDRESS

PHONE NUMBER*

BACKGROUND

PROPONENT NAME

&

INITIAL STUDY CHECKLIST (To be completed by the Lead City Agency)

Earlier Analysis Used. Identify and state where they are available for review.
Impacts Adequately Addressed. Identify which effects from the above checklist were
within the scope of and adequately analyzed in an earlier document pursuant to applicable
legal standards, and state whether such effects were addressed by mitigation measures based
on the earlier analysis.
Mitigation Measures. For effects that are “Less Than Significant With Mitigation Measures
Incorporated,” describe the mitigation measures which were incorporated or refined from
the earlier document and the extent to which they address site-specific conditions for the
project.

Utilities/Service Systems
Mandatory Findings of Significance

Noise
Population/Housing

Biological Resources
Cultural Resources
Geology/Soils

IS-3

Transportation/Traffic
Mineral Resources

Air Quality

Recreation
Land Use/Planning

Agricultural Resources

Public Services

Hazards & Hazardous Materials
Hydrology/Water Quality

Aesthetics

The environmental factors checked below would be potentially affected by this project, involving at least one impact that is
a “Potentially Significant Impact” as indicated by the checklist on the following pages.

ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED:

9) The explanation of each issue should identify:
1)
The significance criteria or threshold, if any, used to evaluate each question; and
2)
The mitigation measure identified, if any, to reduce the impact to less than significance.

8) This is only a suggested form, and lead agencies are free to use different formats; however, lead
agencies should normally address the questions from this checklist that are relevant to a project’s
environmental effects in whichever format is selected.

7) Supporting Information Sources: A sources list should be attached, and other sources used or
individuals contacted should be cited in the discussion.

6) Lead agencies are encouraged to incorporate into the checklist references to information sources for
potential impacts (e.g., general plans, zoning ordinances). Reference to a previously prepared or
outside document should, where appropriate, include a reference to the page or pages where the
statement is substantiated.

3)

1)
2)

5) Earlier analysis must be used where, pursuant to the tiering, program EIR, or other CEQA process, an
effect has been adequately analyzed in an earlier EIR, or negative declaration. Section 15063 (c)(3)(D).
In this case, a brief discussion should identify the following:

16

ii. Strong seismic ground shaking?

IS-6

i. Rupture of a known earthquake fault, as delineated on the
most recent Alquist-Priolo Earthquake Fault Zoning Map issued
by the State Geologist for the area or based on other substantial
evidence of a known fault? Refer to Division of Mines and
Geology Special Publication 42.

a. Exposure of people or structures to potential substantial
adverse effects, including the risk of loss, injury or death
involving :

VI. GEOLOGY AND SOILS. Would the project:

d. Disturb any human remains, including those interred outside
of formal cemeteries?

c. Directly or indirectly destroy a unique paleontological
resource or site or unique geologic feature?

b. Cause a substantial adverse change in significance of an
archaeological resource pursuant to State CEQA 15064.5?

a. Cause a substantial adverse change in significance of a
historical resource as defined in State CEQA 15064.5?

V. CULTURAL RESOURCES: Would the project:

f. Conflict with the provisions of an adopted Habitat
Conservation Plan, Natural Community Conservation Plan, or
other approved local, regional, or state habitat conservation plan?

e. Conflict with any local policies or ordinances protecting
biological resources, such as tree preservation policy or
ordinance (e.g., oak trees or California walnut woodlands)?

d. Interfere substantially with the movement of any native
resident or migratory fish or wildlife species or with established
native resident or migratory wildlife corridors, or impede the use
of native wildlife nursery sites?

c. Have a substantial adverse effect on federally protected
wetlands as defined by Section 404 of the Clean Water Act
(including, but not limited to, marsh vernal pool, coastal, etc.)
Through direct removal, filling, hydrological interruption, or
other means?

b. Have a substantial adverse effect on any riparian habitat or
other sensitive natural community identified in the City or
regional plans, policies, regulations by the California Department
of Fish and Game or U.S. Fish and Wildlife Service ?

a. Have a substantial adverse effect, either directly or through
habitat modification, on any species identified as a candidate,
sensitive, or special status species in local or regional plans,
policies, or regulations by the California Department of Fish and
Game or U.S. Fish and Wildlife Service ?

IV. BIOLOGICAL RESOURCES. Would the project:

Potentially
Significant Impact

Potentially
Significant Unless
Less Than
Mitigation
Incorporated
Significant Impact
No Impact

IS-5

f. Result in a substantial increase in greenhouse gas emissions?

e. Create objectionable odors affecting a substantial number of
people?

d. Expose sensitive receptors to substantial pollutant
concentrations?

c. Result in a cumulatively considerable net increase of any
criteria pollutant for which the air basin is non-attainment
(ozone, carbon monoxide, PM10, & PM2.5) under an applicable
federal or state ambient air quality standard?

b. Violate any air quality standard or contribute substantially to
an existing or projected air quality violation?

a. Conflict with or obstruct implementation of the South Coast
Air Quality Management Plan?

III. AIR QUALITY. The significance criteria established by
the South Coast Air Quality Management District (SCAQMD)
may be relied upon to make the following determinations.
Would the project result in:

c. Involve other changes in the existing environment which, due
to their location or nature, could result in conversion of
Farmland, to non-agricultural use?

b. Conflict the existing zoning for agricultural use, or a
Williamson Act Contract?

a. Convert Prime Farmland, Unique Farmland, or Farmland of
Statewide Importance, as shown on the maps prepared pursuant
to the Farmland Mapping and Monitoring Program of the
California Resources Agency, to non-agricultural use?

II. AGRICULTURAL RESOURCES. In determining
whether impacts to agricultural resources are significant
environmental effects, lead agencies may refer to the California
Agricultural Land Evaluation and Site Assessment Model (1997)
prepared by the California Department of Conservation as an
optional model to use in assessing impacts on agriculture and
farmland. Would the project:

d. Create a new source of substantial light or glare which would
adversely affect day or nighttime views in the area?

c. Substantially degrade the existing visual character or quality
of the site and its surroundings?

b. Substantially damage scenic resources, including, but not
limited to, trees, rock outcroppings, and historic buildings, or
other locally recognized desirable aesthetic natural feature within
a city-designated scenic highway?

Potentially
Significant Impact

Potentially
Significant Unless
Mitigation
Less Than
Significant Impact
Incorporated

No Impact

(Explanations of all potentially and less than significant impacts are
required to be attached on separate sheets)

a. Have a substantial adverse effect on a scenic vista?

I. AESTHETICS. Would the project:

& ENVIRONMENTAL IMPACTS
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b. Result in the loss of availability of a locally-important mineral
resource recovery site delineated on a local general plan, specific
plan, or other land use plan?

a. Result in the loss of availability of a known mineral resource
that would be of value to the region and the residents of the
state?

X. MINERAL RESOURCES. Would the project result in:

c. Conflict with any applicable habitat conservation plan or
natural community conservation plan?

b. Conflict with applicable land use plan, policy or regulation of
an agency with jurisdiction over the project (including but not
limited to the general plan, specific plan, coastal program, or
zoning ordinance) adopted for the purpose of avoiding or
mitigating an environmental effect?

a. Physically divide an established community?

IX. LAND USE AND PLANNING. Would the project:

j. Inundation by seiche, tsunami, or mudflow?

i. Expose people or structures to a significant risk of loss,
inquiry or death involving flooding, including flooding as a
result of the failure of a levee or dam?

h. Place within a 100-year flood plain structures which would
impede or redirect flood flows?

g. Place housing within a 100-year flood plain as mapped on
federal Flood Hazard Boundary or Flood Insurance Rate Map or
other flood hazard delineation map?

f. Otherwise substantially degrade water quality?

e. Create or contribute runoff water which would exceed the
capacity of existing or planned stormwater drainage systems or
provide substantial additional sources of polluted runoff?

d. Substantially alter the existing drainage pattern of the site or
area, including through the alteration of the course of a stream or
river, or substantially increase the rate or amount of surface
runoff in an manner which would result in flooding on- or off
site?

c. Substantially alter the existing drainage pattern of the site or
area, including through the alteration of the course of a stream or
river, in a manner which would result in substantial erosion or
siltation on- or off-site?

IS-7

a. Violate any water quality standards or waste discharge

VIII. HYDROLOGY AND WATER QUALITY. Would the
project result in:

h. Expose people or structures to a significant risk of loss, injury
or death involving wildland fires, including where wildlands are
adjacent to urbanized areas or where residences are intermixed
with wildlands?

g. Impair implementation of or physically interfere with an
adopted emergency response plan or emergency evacuation
plan?

f. For a project within the vicinity of a private airstrip, would the
project result in a safety hazard for the people residing or
working in the area?

e. For a project located within an airport land use plan or, where
such a plan has not been adopted, within two miles of a public
airport or public use airport, would the project result in a safety
hazard for people residing or working in the project area?

d. Be located on a site which is included on a list of hazardous
materials sites compiled pursuant to Government Code Section
65962.5 and, as a result, would it create a significant hazard to
the public or the environment?

c. Emit hazardous emissions or handle hazardous or acutely
hazardous materials, substances, or waste within one-quarter
mile of an existing or proposed school?

b. Create a significant hazard to the public or the environment
through reasonably foreseeable upset and accident conditions
involving the release of hazardous materials into the
environment?

a. Create a significant hazard to the public or the environment
through the routine transport, use, or disposal of hazardous
materials

VII. HAZARDS AND HAZARDOUS MATERIALS. Would
the project:

e. Have soils incapable of adequately supporting the use of
septic tanks or alternative waste water disposal systems where
sewers are not available for the disposal of waste water?

d. Be located on expansive soil, as defined in Table 18-1-B of
the Los Angeles Building Code (2002), creating substantial risks
to life or property?

c. Be located on a geologic unit or soil that is unstable, or that
would become unstable as a result of the project, and potential
result in on- or off-site landslide, lateral spreading, subsidence,
liquefaction, or collapse?

b. Result in substantial soil erosion or the loss of topsoil?

iv. Landslides?

b. Substantially deplete groundwater supplies or interfere with
groundwater recharge such that there would be a net deficit in
aquifer volume or a lowering of the local groundwater table level
(e.g., the production rate of pre-existing nearby wells would drop
to a level which would not support existing land uses or planned
land uses for which permits have been granted)?

No Impact

iii. Seismic-related ground failure, including liquefaction?

Potentially
Significant Unless
Less Than
Mitigation
Incorporated
Significant Impact

requirements?

Potentially
Significant Impact

Potentially
Significant Impact

Potentially
Significant Unless
Less Than
Mitigation
Incorporated
Significant Impact

No Impact
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g. Comply with federal, state, and local statutes and regulations

f. Be served by a landfill with sufficient permitted capacity to
accommodate the project’s solid waste disposal needs?

e. Result in a determination by the wastewater treatment
provider which serves or may serve the project that it has
adequate capacity to serve the project’s projected demand in
addition to the provider’s existing commitments?

d. Have sufficient water supplies available to serve the project
from existing entitlements and resource, or are new or expanded
entitlements needed?

c. Require or result in the construction of new stormwater
drainage facilities or expansion of existing facilities, the
construction of which could cause significant environmental
effects?

b. Require or result in the construction of new water or
wastewater treatment facilities or expansion of existing facilities,
the construction of which could cause significant environmental
effects?

a. Exceed wastewater treatment requirements of the applicable
Regional Water Quality Control Board?

XVI. UTILITIES. Would the project:

g. Conflict with adopted policies, plans, or programs supporting
alternative transportation (e.g., bus turnouts, bicycle racks)?

f. Result in inadequate parking capacity?

e. Result in inadequate emergency access?

d. Substantially increase hazards to a design feature (e.g., sharp
curves or dangerous intersections) or incompatible uses (e.g.,
farm equipment)?

c. Result in a change in air traffic patterns, including either an
increase in traffic levels or a change in location that results in
substantial safety risks?

b. Exceed, either individually or cumulatively, a level of service
standard established by the county congestion management
agency for designated roads or highways?

a. Would the project increase the use of existing neighborhood
and regional parks or other recreational facilities such that
substantial physical deterioration of the facility would occur or
IS-9

XIV. RECREATION.

e. Other governmental services (including roads)?

d. Parks?

c. Schools?

b. Police protection?

a. Fire protection?

XIII. PUBLIC SERVICES. Would the project result in
substantial adverse physical impacts associated with the
provision of new or physically altered governmental facilities,
construction of which could cause significant environmental
impacts, in order to maintain acceptable service ratios, response
times or other performance objectives for any of the public
services:

c. Displace substantial numbers of people necessitating the
construction of replacement housing elsewhere?

b. Displace substantial numbers of existing housing
necessitating the construction of replacement housing elsewhere?

a. Induce substantial population growth in an area either directly
(for example, by proposing new homes and businesses) or
indirectly (for example, through extension of roads or other
infrastructure)?

XII. POPULATION AND HOUSING. Would the project:

f. For a project within the vicinity of a private airstrip, would the
project expose people residing or working in the project area to
excessive noise levels?

e. For a project located within an airport land use plan or, where
such a plan has not been adopted, within two miles of a public
airport or public use airport, would the project expose people
residing or working in the project area to excessive noise levels?

d. A substantial temporary or periodic increase in ambient noise
levels in the project vicinity above levels existing without the
project?

c. A substantial permanent increase in ambient noise levels in
the project vicinity above levels existing without the project?

a. Exposure of persons to or generation of noise in level in
excess of standards established in the local general plan or noise
ordinance, or applicable standards of other agencies?

XI. NOISE. Would the project result in:

a. Cause an increase in traffic which is substantial in relation to
the existing traffic load and capacity of the street system (i.e.,
result in a substantial increase in either the number of vehicle
trips, the volume to ratio capacity on roads, or congestion at
intersections)?

No Impact

b. Exposure of people to or generation of excessive groundborne
vibration or groundborne noise levels?

Potentially
Significant Unless
Less Than
Mitigation
Incorporated
Significant Impact

XV. TRANSPORTATION/CIRCULATION. Would the
project:

b. Does the project include recreational facilities or require the
construction or expansion of recreational facilities which might
have an adverse physical effect on the environment?

be accelerated?

Potentially
Significant Impact

Potentially
Significant Impact

Potentially
Significant Unless
Less Than
Mitigation
Incorporated
Significant Impact

No Impact
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Potentially
Significant Unless
Less Than
Mitigation
Incorporated
Significant Impact

(See Attachment A)

IS-11

DISCUSSION OF THE ENVIRONMENTAL EVALUATION (Attach additional sheets if necessary)

c. Does the project have environmental effects which cause
substantial adverse effects on human beings, either directly or
indirectly?

b. Does the project have impacts which are individually limited,
but cumulatively considerable?(“Cumulatively considerable”
means that the incremental effects of an individual project are
considerable when viewed in connection with the effects of past
projects, the effects of other current projects, and the effects of
probable future projects).

a. Does the project have the potential to degrade the quality of
the environment, substantially reduce the habitat of fish or
wildlife species, cause a fish or wildlife population to drop below
self-sustaining levels, threaten to eliminate a plant or animal
community, reduce the number or restrict the range of a rare or
endangered plant or animal or eliminate important examples of
the major periods of California history or prehistory?

XVII. MANDATORY FINDINGS OF SIGNIFICANCE.

related to solid waste?

Potentially
Significant Impact

No Impact

20

A-2

LAX Specific Plan Amendment Study
March 2008

City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.16, April 2004.
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a-f. Potentially Significant Impact. The LAX Master Plan EIR evaluated the air quality impacts of
the Master Plan alternatives, including the potential for the Master Plan alternatives to: conflict with or
obstruct implementation of the South Coast Air Quality Management Plan; violate air quality standards or
contribute to an existing or project air quality violation; result in a cumulatively considerable adverse net
increase in air pollutants; and, expose sensitive receptors to substantial pollutant concentrations/odors.
However, the SPAS Alternatives propose a different configuration of certain LAX Master Plan facilities
and, therefore, the proposed project has the potential to create new or substantially different/increased air
quality impacts than addressed in the LAX Master Plan EIR. Additionally, changes and updates to the
regulatory setting for air quality have occurred since completion of the Master Plan EIR. The LAX SPAS
EIR will evaluate if the SPAS Alternatives have potentially significant air quality impacts that were not

f. Result in a substantial increase in greenhouse gas emissions?

e. Create objectionable odors affecting a substantial number of people?

d. Expose sensitive receptors to substantial pollutant concentrations?

c. Result in a cumulatively considerable net increase of any criteria pollutant for which the air
basin is non-attainment (ozone, carbon monoxide, PM10, and PM2.5) under an applicable
federal or state ambient air quality standard?

b. Violate any air quality standard or contribute substantially to an existing or projected air
quality violation?

a. Conflict with or obstruct implementation of the South Coast Air Quality Management Plan?

b. Substantially damage scenic resources, including, but not limited to, trees, rock outcroppings,
and historic buildings, or other locally recognized desirable aesthetic natural feature within a
city-designated scenic highway?

III.
AIR QUALITY. The significance criteria established by the South Coast Air Quality
Management District (SCAQMD) may be relied upon to make the following determinations. Would the
project result in:

Notice of Preparation
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c. Involve other changes in the existing environment which, due to their location or nature,
could result in conversion of Farmland, to non-agricultural use?

b. Conflict the existing zoning for agricultural use, or a Williamson Act Contract?

a. Convert Prime Farmland, Unique Farmland, or Farmland of Statewide Importance, as
shown on the maps prepared pursuant to the Farmland Mapping and Monitoring Program
of the California Resources Agency, to non-agricultural use?

II.
AGRICULTURAL RESOURCES. In determining whether impacts to agricultural resources are
significant environmental effects, lead agencies may refer to the California agricultural land evaluation
and site assessment model (1997) prepared by the California department of conservation as an optional
model to use in assessing impacts on agriculture and farmland. Would the Project:

a-d. Potentially Significant Impact. The LAX Master Plan EIR evaluated the aesthetic impacts of
the Master Plan alternatives, including potential impacts to aesthetic resources and views, as well as
impacts related to light emissions and glare. However, the SPAS Alternatives propose a different
configuration of certain LAX Master Plan facilities and, therefore, the proposed project has the potential to
create new or substantially different/increased aesthetic impacts than addressed in the LAX Master Plan
EIR. The LAX SPAS EIR will evaluate the potential for the SPAS Alternatives to have significant
aesthetic impacts that were not addressed in the LAX Master Plan EIR.

d. Create a new source of substantial light or glare which would adversely affect day or
nighttime views in the area?

c. Substantially degrade the existing visual character or quality of the site and its
surroundings?

AESTHETICS. Would the project:
a. Have a substantial adverse effect on a scenic vista?

I.

ATTACHMENT A
EXPLANATION OF CHECKLIST DETERMINATIONS

Attachment A – Explanation of Checklist Determinations

a-c. No Impact. The project is located within a developed airport and is surrounded by airport
uses, urbanized areas, and the Los Angeles/El Segundo Dunes. As indicated in the LAX Master Plan EIR,
no agricultural resources or operations currently exist, or have existed in the recent past, at the project site
or surrounding areas. Further, there are no Williamson Act contracts in effect for the project site or
surrounding areas.1 The proposed project would represent a continuation of the current airport-related and
urban uses and would not convert farmland to non-agricultural use nor would it result in any conflicts with
existing zoning for agricultural use or a Williamson Act contract. Therefore, no impacts to agricultural
resources would occur with implementation of the proposed project, and no mitigation measures are
required. As such, this issue does not require any further analysis in the LAX SPAS EIR.

Attachment A – Explanation of Checklist Determinations
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CULTURAL RESOURCES. Would the project:

a. Cause a substantial adverse change in significance of a historical resource as defined in State
CEQA §15064.5?

A-4
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Biological Opinion from United States Fish and Wildlife Service (USFWS) of the LAX Master Plan Final EIR, April
2004. Biological Opinion from USFWS of the LAX Operation and Maintenance, April, 2005.
City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.9.1, April 2004.

Hangar One (listed on National Register) on the southeastern portion of LAX near the
northwest corner of Aviation Boulevard and Imperial Highway;
Theme Building (eligible for National Register) in the center of the LAX terminals;
WWII Munitions Storage Bunker (eligible for National Register) near the western boundary of
LAX; and

Notice of Preparation
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3

x
x

x

Potentially Significant Impact. The LAX Master Plan EIR evaluated the impacts of the Master
Plan alternatives to historical resources. The findings of the historic resources surveys of LAWA-owned
property and adjacent areas conducted as part of the LAX Master Plan EIR indicated that four buildings
within the overall boundary of LAX are considered potentially significant historic/architectural resources.
These buildings are as follows:4

V.

Potentially Significant Impact. Please see Response No. IV.a-b above.

f. Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community
Conservation Plan, or other approved local, regional, or state habitat conservation plan?

Potentially Significant Impact. Please see Response No. IV.a-b above.

e. Conflict with any local policies or ordinances protecting biological resources, such as tree
preservation policy or ordinance (e.g., oak trees or California walnut woodlands)?

Potentially Significant Impact. Please see Response No. IV.a-b above.

b. Have a substantial adverse effect on any riparian habitat or other sensitive natural
community identified in the City or regional plans, policies, regulations by the California
Department of Fish and Game or U.S. Fish and Wildlife Service?

a. Have a substantial adverse effect, either directly or through habitat modification, on any
species identified as a candidate, sensitive, or special status species in local or regional plans,
policies, or regulations by the California Department of Fish and Game or U.S. Fish and
Wildlife Service?

BIOLOGICAL RESOURCES. Would the project:
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City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.12, April 2004.
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Potentially Significant Impact. The LAX Master Plan EIR identified a number of small
ephemerally wetted areas within the LAX Master Plan boundaries, totaling 1.3 acres, subject to U.S. Army
Corps of Engineers jurisdiction. The 1.3 acres of jurisdictional wetlands were identified in the western
portion of the north and south airfields.2 The LAX Master Plan EIR determined that the 1.3 acres of
jurisdictional wetlands would be impacted under any and all of the alternatives considered, including even
under the No Action/No Project Alternative due to the fact that the subject ephemerally wetted areas were
within the Airfield Operations Area (AOA) and would be subject to impacts from ongoing airfield
operations and maintenance activities. A key consideration related to the impacts to the 1.3 acres was the
fact that the subject area contained embedded cysts of the Riverside Fairy Shrimp, a federally-listed
endangered species. Those embedded cysts were, however, subsequently removed from the airport in July
and August 2005, pursuant to an April 20, 2004 Biological Opinion from the United States Fish and
Wildlife Service (USFWS), as well as an April 8, 2005 Biological Opinion for Operation and Maintenance

c. Have a substantial adverse effect on federally protected wetlands as defined by Section 404 of
the Clean Water Act (including, but not limited to, marsh vernal pool, coastal, etc.) through
direct removal, filling, hydrological interruption, or other means?

a-b. Potentially Significant Impact. The LAX Master Plan EIR evaluated the biological resources
impacts of the Master Plan alternatives, including potential impacts to biotic communities, endangered and
threatened species of flora and fauna, and wetlands. However, the SPAS Alternatives propose a different
configuration of certain LAX Master Plan facilities and, therefore, the proposed project has the potential to
create new or substantially different/increased biological resources impacts than addressed in the LAX
Master Plan EIR. The LAX SPAS EIR will evaluate the potential for the SPAS Alternatives to have
significant impacts to biological resources that were not addressed in the LAX Master Plan EIR.

IV.

addressed in the LAX Master Plan EIR. Included in the LAX SPAS EIR will be an assessment of energy
consumption and green house gas emissions associated with construction and operation of the LAX SPAS
alternatives.

Activities at LAX.3 The LAX SPAS EIR will provide an updated description of current conditions
relevant to the SPAS Alternatives study area and address the potential for impacts to wetlands.

d. Interfere substantially with the movement of any native resident or migratory fish or wildlife
species or with established native resident or migratory wildlife corridors, or impede the use
of native wildlife nursery sites?

Attachment A – Explanation of Checklist Determinations

Attachment A – Explanation of Checklist Determinations
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City of Los Angeles, Los Angeles World Airports, Environmental Management Division, Final LAX Master Plan Mitigation
Monitoring & Reporting Program, Paleontological Management Treatment Plan, June 2005.

City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles International
Airport Proposed Master Plan Improvements, Section 4.9.2, April 2004.
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Implementation of these mitigation measures would reduce potential impacts associated with
paleontological resources to a level that is less than significant. As such, no further analysis of potential
impacts to paleontological resources is required for the LAX SPAS EIR.

Mitigation Measure CR2: In accordance with the PMTP, construction personnel will be briefed
by the consulting paleontologist in the identification of fossils or fossilferous deposits and in the correct
procedures for notifying the relevant individuals should such a discovery occur.

Mitigation Measure CR1: Prior to the initiation of grading and construction activities, LAWA
will retain a professional paleontologist, as defined in the Paleontologist Management Treatment Plan
(PMTP), who will determine if the project site exhibits a high or low potential for subsurface resources. If
the project site is determined to exhibit a high potential for subsurface resources, paleontological
monitoring will be conducted in accordance with the procedures stipulated in the PMTP. If the project site
is determined to exhibit a low potential for subsurface deposits, excavation need not be monitored as per
the PMTP. In the event that paleontological resources are discovered, the procedures outlined in the
PMTP for the identification of resources will be followed.

Because the proposed project is located within an area identified as having a high potential for
yielding unique paleontological deposits, in accordance with the LAX Master Plan Mitigation Monitoring
& Reporting Program Paleontological Management Treatment Plan (PMTP), 6 it is subject to oversight by
a professional paleontologist. In addition, as noted above, the potential exists for grading and excavation
to uncover vertebrate fossil remains. The potential destruction of fossils during construction would result
in a significant impact to a paleontological resource; however, the following mitigation measures, set forth
in the PMTP, are applicable to all LAX Master Plan projects, including any improvements occurring under
the SPAS.

entire LAX area and surrounding vicinity.5 The abundance of fossils within the LAX study area at depths
generally greater than six feet strongly suggests that grading and excavations for a variety of construction
activities, including those associated with the LAX SPAS alternatives, have the potential to expose and
damage potentially important fossils. This would be a significant impact on the region's paleontological
resources. Furthermore, the exposure of the fossil sites, and the accompanying potential for making the
site accessible for unauthorized fossil collection, could result in the loss of additional fossil remains,
associated scientific data, and fossil sites.

Attachment A – Explanation of Checklist Determinations

Intermediate Terminal Complex (eligible for the California Register) on the south side of
Century Boulevard between Sepulveda Boulevard and Airport Boulevard.
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The records search conducted for the LAX Master Plan EIR identified the presence of two vertebrate fossil
occurrences within the study area, three more in the immediate vicinity of the study area, and one beyond
the study area within two miles from the center of LAX proper. These fossils were found at depths
ranging from 13 to 70 feet. The deposits within which these resources occur were found to underlie the

Potentially Significant Unless Mitigation Incorporated. As indicated in the LAX Master Plan EIR,
the LAX property lies in the northwestern portion of the Los Angeles Basin, a broad structural syncline
with a basement of older igneous and metamorphic rocks overlain by thick younger marine and terrestrial
deposits. The older deposits that underlie the LAX area are assigned to the Palos Verdes Sand formation.
The Palos Verdes Sand formation is one of the better known Pleistocene age deposits in southern
California. This unit was deposited in a shallow sea that covered the region some 124,000 years ago. The
results of the records search conducted as part of the LAX Master Plan EIR indicate that the Palos Verdes
Sand formation is a formation with a high potential for yielding unique paleontological deposits. The
Palos Verdes Sand formation covers half of the LAX area, beginning at Sepulveda Boulevard and
extending easterly beyond the airport.

c. Directly or indirectly destroy a unique paleontological resource or site or unique geologic
feature?

Potentially Significant Impact. The LAX Master Plan EIR evaluated the impacts of the Master
Plan alternatives to archaeological resources. However, the SPAS Alternatives propose a different
configuration of certain LAX Master Plan facilities and, therefore, the proposed project has the potential to
create new or substantially different/increased impacts to archaeological resources than addressed in the
LAX Master Plan EIR. The LAX SPAS EIR will evaluate the potential for the SPAS Alternatives to have
significant impacts to archaeological resources that were not addressed in the LAX Master Plan EIR. The
analysis will include an updated records search and consultation with the state Native American Heritage
Commission.

b. Cause a substantial adverse change in significance of an archaeological resource pursuant to
State CEQA §15064.5?

None of the proposed SPAS Alternatives would physically impact any of the potentially significant
historic resources identified above; however, the LAX SPAS EIR will provide an updated review of
potentially historic resources in or near the study area and an evaluation of potential impacts associated
with each of the SPAS alternatives.

x

Attachment A – Explanation of Checklist Determinations
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Strong seismic ground shaking?

Seismic-related ground failure, including liquefaction?
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City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.22, April 2004.
City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.22, April 2004.
Groundwater, generally shallow, that is isolated and not connected to an aquifer.
City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.22, April 2004.
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Strong ground shaking will also tend to densify loose to medium dense deposits of partially saturated
granular soils and could result in seismic settlement of foundations and the ground surface at LAX. Due to

Less Than Significant Impact. Liquefaction is a seismic hazard that occurs when strong ground
shaking causes saturated granular soil (such as sand) to liquefy and lose strength. The susceptibility of soil
to liquefy tends to decrease as the density of the soil increases and the intensity of ground shaking
decreases. As indicated in the LAX Master Plan EIR, the depth to groundwater at LAX is generally
greater than 90 feet, which would indicate that the site has a very low susceptibility to liquefaction.
However, perched groundwater10 conditions have been noted in the upper 20 to 60 feet at some locations at
LAX, and the density of sand deposits in the upper 30 feet is generally considered to be low to medium
dense. Liquefaction could, therefore, potentially occur in very localized areas; however, the overall
potential for liquefaction at LAX is considered low.11

iii.

As part of the proposed project, all construction would be designed in accordance with the provisions of
the Uniform Building Code (UBC) and the City of Los Angeles Building Code (LABC). Since the
proposed project would comply with UBC and LABC requirements, potential impacts associated with
strong seismic ground shaking would be less than significant, and no mitigation measures are required.

Less Than Significant Impact. As indicated in the LAX Master Plan EIR, the project site is located
in the seismically active southern California region; however, there is no evidence of faulting on the site,
and it is not located within an Alquist-Priolo Special Study Zone.9 Nevertheless, under the proposed
project, structures and people (relative to existing conditions) would be exposed to seismically-induced
ground shaking throughout the design life of the improvements. As noted in the LAX Master Plan EIR,
this is a condition that exists throughout the Los Angeles region.

ii.

located approximately three miles east of LAX.8 Therefore, impacts to people or structures resulting from
rupture of a known earthquake fault are considered less than significant, and no mitigation measures are
required.

Attachment A – Explanation of Checklist Determinations

GEOLOGY AND SOILS. Would the project:

i.

Rupture of a known earthquake fault, as delineated on the most recent AlquistPriolo Earthquake Fault Zoning Map issued by the State Geologist for the area or
based on other substantial evidence of a known fault? Refer to Division of Mines
and Geology Special Publication 42.

a. Exposure of people or structures to potential substantial adverse effects, including the
risk of loss, injury, or death involving:
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City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.22, April 2004.
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Less Than Significant Impact. Fault rupture is the surface displacement that occurs along the
surface of a fault during an earthquake. As indicated in the LAX Master Plan EIR, while the site is located
within the seismically active southern California region, it is not located within an Alquist-Priolo Special
Study Zone.7 Geotechnical literature indicates that the Charnock Fault, a potentially active fault, may be
located near or through eastern portions of LAX property. However, as stated in the LAX Master Plan
EIR, recent evaluation indicates that the Charnock Fault is considered to have low potential for surface
rupture independently or in conjunction with movement on the Newport-Inglewood Fault Zone, which is

VI.

Implementation of this mitigation measure would ensure that potential impacts associated with human
remains would be less than significant. As such, this issue does not require any further analysis in the
LAX SPAS EIR.

Mitigation Measure CR3: If human remains are found, all grading and excavation activities in
the vicinity shall cease immediately and the appropriate LAWA authority shall be notified. Compliance
with those procedures outlined in Section 7050.5(b) and (c) of the State Health and Safety Code, Section
5097.94(k) and (i) and Section 5097.98(a) and (b) of the Public Resources Code shall be required. In
addition, those steps outlined in Section 15064.5(e) of the CEQA Guidelines shall also be implemented.

Potentially Significant Unless Mitigation Incorporated. The project site is developed with
aviation-related uses, and the airport is located within a highly urbanized area. Within the project area,
traditional burial resources would likely be associated with the Native American group known as the
Gabrielino. Based on previous surveys conducted at LAX and the results of the record searches completed
in 1995, 1997, and 2000 for the LAX Master Plan EIR, no traditional burial sites have been identified
within the LAX boundaries or in the vicinity. However, if human remains are encountered, the following
mitigation measure is required.

d. Disturb any human remains, including those interred outside of formal cemeteries?

Attachment A – Explanation of Checklist Determinations
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City of Los Angeles Planning Department, Safety Element of the City of Los Angeles General Plan, Exhibit C,
Landslide Inventory & Hillside Areas In the City of Los Angeles, June 1994.
City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.22, April 2004.
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d. Be located on expansive soil, as defined in Table 18-1-B of the Los Angeles Building Code
(2002), creating substantial risks to life or property?

Less Than Significant Impact. Settlement of foundation soils beneath engineered structures or fills
typically results from the consolidation and/or compaction of the foundation soils in response to the
increased load induced by the structure or fill. As indicated in the LAX Master Plan EIR, the presence of
undocumented and typically weak artificial fill at LAX creates the potential for settlement. The Lakewood
Formation also includes some silt and clay layers prone to settlement. However, foundation design
features and construction methods can reduce the potential for excessive settlement at LAX, and the
overall potential for damaging settlement is considered low.19 See also Responses VI.a.iii and VI.a.iv
above.

c. Be located on a geologic unit or soil that is unstable, or that would become unstable as a
result of the project, and potentially result in on- or off-site landslide, lateral spreading,
subsidence, liquefaction, or collapse?

Less Than Significant Impact. As indicated in the LAX Master Plan EIR, the potential for soil
erosion on the project site is low due to the generally level topography of the project site. In addition, the
majority of the project site is developed with buildings and covered with impervious surfaces. The
proposed project would result in substantial grading, excavation and use of fill during construction of the
airport facilities. Conformance with LABC Sections 91.7000 through 91.7016, which include construction
requirements for grading, excavation, and use of fill, would reduce the potential for wind or waterborne
erosion. In addition, the LABC requires an erosion control plan that is reviewed by the Department of
Building and Safety prior to construction if grading exceeds 200 cubic yards and occurs during the rainy
season (between November 1 and April 15). The project applicant, LAWA, would be required to prepare
an erosion control plan to reduce soil erosion. Therefore, proposed project impacts related to soil erosion
are anticipated to be less than significant, and no mitigation measures are required.

Landslides?
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City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.22, April 2004.
Lateral Spreading: Deformation of very gently sloping ground (or virtually flat ground adjacent to an open body of
water) that occurs when cyclic shear stresses caused by an earthquake induce liquefaction, reducing the shear strength
of the soil and causing failure and "spreading" of the slope.
Ground Lurching: Ground-lurching (and related lateral extension) is the horizontal movement of soil, sediments, or fill
located on relatively steep embankments or scarps as a result of earthquake-induced ground shaking. Damage includes
lateral movement of the slope in the direction of the slope face, ground cracks, slope bulging, and other deformations.
City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.22, April 2004.
Public Resources Code 2690-2699.6.
City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.22, April 2004.
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No Impact. The project site and vicinity are relatively flat and are primarily surrounded by existing
airport and urban development. Furthermore, the City of Los Angeles Landslide Inventory and Hillside

iv.

In summary, the potential for seismic-related ground failure at the project site is considered low. As part
of the proposed project, all construction would be designed in accordance with the provisions of the UBC
and the LABC. Since the proposed project would comply with UBC and LABC requirements, potential
impacts associated with seismic-related ground failure would be less than significant, and no mitigation
measures are required.

The California Department of Conservation (CDC) is mandated by the Seismic Hazards Act of 199016 to
identify and map the state's most prominent earthquake hazards in order to help avoid damage resulting
from earthquakes. The CDC's Seismic Hazard Zone Mapping Program charts areas prone to liquefaction
and earthquake-induced landslides throughout California's principal urban and major growth areas.
According to the Seismic Hazard Map for the Inglewood Quadrangle, no potential liquefaction zones are
located within the LAX area. Isolated zones of potential seismic slope instability are identified near the
western edge of the airport, within the dune area.17

Seismically-induced ground shaking can also cause slope-related hazards through various processes
including slope failure, lateral spreading,13 flow liquefaction, and ground lurching.14 Because existing
slopes in the LAX vicinity are relatively small in area and of low angle and height (less than 15 feet) the
overall potential for such failures is considered to be low.15

variations in material type, seismic settlements would tend to vary considerably across LAX, but are
generally estimated to be between negligible and 0.5 inch; the overall potential for damaging seismicallyinduced settlement is considered to be low.12

Areas map does not identify any areas in the vicinity of the project site that contain unstable slopes which
may be prone to seismically-produced landslides.18 Implementation of the proposed project would not
result in the exposure of people or structures to the risk of landslides during a seismic event. Therefore, no
impacts resulting from landslides would occur, and no mitigation measures are required.

b. Result in substantial soil erosion or the loss of topsoil?

Attachment A – Explanation of Checklist Determinations
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City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.23, April 2004.
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d. Be located on a site which is included on a list of hazardous materials sites compiled pursuant
to Government Code Section 65962.5 and, as a result, would it create a significant hazard to
the public or the environment?

Potentially Significant Impact. The proposed project does not include the use or storage of acutely
hazardous materials, substances, or waste. However, schools within one-quarter mile of LAX may be
adversely impacted by hazardous air emissions from aircraft and airport-related vehicles/traffic. The LAX
Master Plan EIR evaluated the human health risks of increased emissions of toxic air pollutants on
sensitive receptors, including children at schools, associated with implementation of the Master Plan
alternatives. However, the SPAS Alternatives propose a different configuration of certain LAX Master
Plan facilities and, therefore, the proposed project has the potential to create new or substantially
different/increased human health impacts than addressed in the LAX Master Plan EIR. The LAX SPAS
EIR will evaluate the potential for the SPAS Alternatives to have significant human health impacts that
were not addressed in the LAX Master Plan EIR.

c. Emit hazardous emissions or handle hazardous or acutely hazardous materials, substances,
or waste within one-quarter mile of an existing or proposed school?

Potentially Significant Impact. The LAX Master Plan EIR evaluated the potential impacts related
to the risk of upset at facilities that store acutely hazardous materials (i.e., the Central Utility Plan) or large
quantities of flammable or explosive fuels or other materials (i.e., the fuel farm, liquefied natural gas
(LNG)/compressed natural gas (CNG) facilities) from implementation of the Master Plan alternatives.
However, the SPAS Alternatives propose a different configuration of certain LAX Master Plan facilities
and, therefore, the proposed project has the potential to create new or substantially different/increased
impacts associated with risk of upset than addressed in the LAX Master Plan EIR. The LAX SPAS EIR
will evaluate the potential for the SPAS Alternatives to have significant risk of upset impacts that were not
addressed in the LAX Master Plan EIR.

HAZARDS AND HAZARDOUS MATERIALS. Would the project:
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City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.22, April 2004.
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Less Than Significant Impact. Construction and operation of the proposed project would involve
the use of potentially hazardous materials, including vehicle fuels, oils, transmission fluids, and cleaning
solvents. As indicated in the LAX Master Plan EIR, compliance with existing federal, state and local
regulations and routine precautions would reduce the potential for accidental releases of a hazardous

a. Create a significant hazard to the public or the environment through the routine transport,
use, or disposal of hazardous materials?

VII.

Conclusion: Based on the above discussion of Items VI.a. through VI.e., the analysis provided in Section
4.22 of the LAX Master Plan EIR, relative to potential impacts associated with geology and soils, is
considered to be adequate, current, and complete. No significant impacts are anticipated to occur under
any of the SPAS Alternatives and no further evaluation is required for the LAX SPAS EIR.

No Impact. The project site is located in an urbanized area where wastewater infrastructure is
currently in place. The proposed project would not use septic tanks or alternative wastewater disposal
systems. Therefore, the ability of on-site soils to support septic tanks or alternative wastewater systems
would not be relevant to the proposed project, and no mitigation measures are required.

e. Have soils incapable of adequately supporting the use of septic tanks or alternative
wastewater disposal systems where sewers are not available for the disposal of wastewater?

New structures under the SPAS Alternatives could be subject to the effects of expansive soils. As project
construction would occur in accordance with the LABC Sections 91.7000 through 91.7016, which include
construction requirements for grading, excavation, and foundation work, the potential for hazards to occur
as a result of expansive soils would be minimized. Therefore, proposed project implementation would not
result in significant impacts associated with expansive soils, and no substantial risks to life or property
would occur. No mitigation measures are required.

Less Than Significant Impact. Expansive soils are typically composed of certain types of silts and
clays that have the capacity to shrink or swell in response to changes in soil moisture content. Shrinking or
swelling of foundation soils can lead to damage to foundations and engineered structures including tilting
and cracking. As indicated in the LAX Master Plan EIR, fill materials located in some portions of the
LAX area could be prone to expansion, and some portions of the Lakewood Formation found beneath the
eastern portion of LAX may also be susceptible, due to their higher content of clay and silt.20

material to occur and would minimize the impact of an accident should one occur.21 As such, construction
of the proposed project would not create a significant hazard to the public or the environment through the
routine transport, use, or disposal of hazardous materials, and no mitigation measures are required.

b. Create a significant hazard to the public or the environment through reasonably foreseeable
upset and accident conditions involving the release of hazardous materials into the
environment?
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City of Los Angeles Planning Department, Safety Element of the City of Los Angeles General Plan, Exhibit D,
Selected Wildfire Hazard Areas In the City of Los Angeles, April 1996.
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Potentially Significant Impact. As indicated in the LAX Master Plan EIR, surface water at the
project site drains into storm drain facilities within the jurisdiction of the County of Los Angeles and the
City of Los Angeles, which discharge to either San Pedro Bay, via the Dominguez Channel, or to Santa
Monica Bay. Construction and operation of the improvements proposed under the LAX Master Plan
would alter existing surface drainage patterns at LAX, mainly due to changes in the location and amounts
of impervious surfaces within the airport area, and would generate surface water pollutants posing the
potential to exceed state water quality standards. Such potential impacts would, however, be reduced to a
level that is less than significant based on development and implementation of Master Plan Commitment
HWQ-1, which provides for a Conceptual Drainage Plan. That Plan is designed to address the potential
changes in surface drainage patterns at LAX and includes numerous Best Management Practices (BMPs)
that address water quality pollutants associated with construction and operations. The Conceptual
Drainage Plan for LAX was formalized in conjunction with the LAX South Airfield Improvement Project
(SAIP) EIR and applies to all Master Plan improvements at LAX. The SPAS Alternatives propose a
different configuration of certain LAX Master Plan facilities contemplated in the LAX Master Plan EIR
and associated Conceptual Drainage Plan and, therefore, the proposed project has the potential to create

a. Violate any water quality standards or waste discharge requirements?

VIII. HYDROLOGY AND WATER QUALITY. Would the project:

No Impact. The project site and vicinity are predominantly paved and/or developed. There are no
fire hazard areas containing flammable brush, grass, or trees on the project site. Furthermore, the project
site is not within a City of Los Angeles Wildfire Hazard Area, as delineated in the Safety Element of the
General Plan.22 Therefore, implementation of the proposed project would not result in the exposure of
people or structures to hazards associated with wildland fires, and no mitigation measures are required. As
such, this issue does not require any further analysis in the LAX SPAS EIR.
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g. Impair implementation of or physically interfere with an adopted emergency response plan
or emergency evacuation plan?

No Impact. The project site is not located within the vicinity of a private airstrip but rather within a
public airport.

f. For a project within the vicinity of a private airstrip, would the project result in a safety
hazard for the people residing or working in the area?

The airport plan adopted as part of the LAX Master Plan was designed in light of safety and
security considerations resulting from the terrorism events of September 11, 2001. As required by the LAX
Master Plan Stipulated Settlement, the LAX SPAS will include evaluation of security considerations,
which will be reflected in the LAX SPAS EIR.

Potentially Significant Impact. The LAX Master Plan EIR evaluated the aviation safety impacts of
the Master Plan alternatives. However, the North Airfield reconfiguration alternatives for the LAX SPAS
have the potential to create new or substantially different/increased aviation safety impacts than addressed
in the LAX Master Plan EIR. The LAX SPAS EIR will evaluate the potential for the LAX SPAS
alternatives to have significant aviation safety impacts that were not addressed in the LAX Master Plan
EIR.

e. For a project located within an airport land use plan or, where such a plan has not been
adopted, within two miles of a public airport or public use airport, would the project result in
a safety hazard for people residing or working in the project area?

Potentially Significant Impact. As part of the LAX Master Plan EIR, pursuant to Government
Code Section 65962.5, a hazardous waste site database search for the LAX Master Plan alternatives was
conducted.
The results of the database search identified a number of existing known
contamination/remediation sites within the LAX boundaries. As part of the LAX SPAS EIR, a new
hazardous waste site database search will be conducted to identify any potential additional hazardous
waste contamination/remediation sites within or adjacent to LAX that may be impacted by construction of
the LAX SPAS alternatives. In addition, the SPAS Alternatives propose a different configuration of
certain LAX Master Plan facilities and, therefore, the proposed project has the potential to create new or
substantially different/increased hazardous material impacts with respect to existing contamination and
remediation activities than addressed in the LAX Master Plan EIR. The LAX SPAS EIR will evaluate the
potential for the SPAS Alternatives to have significant hazardous material impacts related to existing
contamination and remediation activities that were not addressed in the LAX Master Plan EIR.

Potentially Significant Impact. As indicated in Response No. XIII.a and Response No. XIII.b
below, the LAX Master Plan EIR evaluated the impacts on emergency services from implementation of the
Master Plan alternatives. However, the SPAS Alternatives propose a different configuration of certain
LAX Master Plan facilities and, therefore, the proposed project has the potential to create new or
substantially different/increased impacts on emergency access than addressed in the LAX Master Plan
EIR. The LAX SPAS EIR will evaluate the potential for the SPAS Alternatives to have significant
impacts on emergency access that were not addressed in the LAX Master Plan EIR.

h. Expose people or structures to a significant risk of loss, injury, or death involving wildland
fires, including where wildlands are adjacent to urbanized areas or where residences are
intermixed with wildlands?
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International Airport Proposed Master Plan Improvements, Section 4.13, April 2004.
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No Impact. The project site is located approximately .5 mile east of the Pacific Ocean and is not
delineated as a potential inundation or tsunami impacted area in the City of Los Angeles Inundation and
Tsunami Hazard Areas map.26 Mudflows are not a risk as the project site is located on, and is surrounded
by, relatively level terrain and urban development. Therefore, no impacts resulting from inundation by

j. Inundation by seiche, tsunami, or mudflow?

No Impact. Please see Response No. VIII.g-h above. In addition, as delineated on the City of Los
Angeles Inundation and Tsunami Hazard Areas map,25 the project site is not within a boundary of an
inundation area from a flood control basin. Further, the project site is not located within the downstream
influence of any levee or dam. Therefore, no impacts due to the exposure of people or structures to a risk
of loss, injury, or death involving flooding as a result of the failure of a levee or dam would occur, and no
mitigation measures are required. As such, this issue does not require any further analysis in the LAX
SPAS EIR.

i. Expose people or structures to a significant risk of loss, injury or death involving flooding,
including flooding as a result of the failure of a levee or dam?

g-h. No Impact. As indicated in the LAX Master Plan EIR, no 100-year floodplain areas are
located within the LAX Master Plan boundaries.24 Further, the LAX SPAS alternatives do not involve the
construction of housing. Therefore, no impacts resulting from the placement of housing or other structures
within a 100-year floodplain would occur, and no mitigation measures are required. As a result, this issue
does not require any further analysis in the LAX SPAS EIR.

h. Place within a 100-year flood plain structures which would impede or redirect flood flows?

g. Place housing within a 100-year flood plain as mapped on federal Flood Hazard
Boundary or Flood Insurance Rate Map or other flood hazard delineation map?

Potentially Significant Impact. Please see Response No. VIII.a. above.

f. Otherwise substantially degrade water quality?

Potentially Significant Impact. Please see Response No. VIII.a. above.
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e. Create or contribute runoff water which would exceed the capacity of existing or planned
stormwater drainage systems or provide substantial additional sources of polluted runoff?

Potentially Significant Impact. Please see Response No. VIII.a. above.

d. Substantially alter the existing drainage pattern of the site or area, including through the
alteration of the course of a stream or river, or substantially increase the rate or amount of
surface runoff in a manner which would result in flooding on- or off site?

Potentially Significant Impact. Please see Response No. VIII.a. above.

c. Substantially alter the existing drainage pattern of the site or area, including through the
alteration of the course of a stream or river, in a manner which would result in substantial
erosion or siltation on- or off-site?

Less Than Significant Impact. As indicated in the LAX Master Plan EIR, the project site is located
within the West Coast Groundwater Basin. Groundwater beneath LAX is not used for municipal or
agricultural purposes.23 Construction and operation of the proposed project would not require the use of
groundwater and, thus, would not deplete groundwater supplies. The majority of the project site is
developed and paved, although there are areas of disturbed, undeveloped pervious areas adjacent to the
runways in the North Airfield. Similar to the conclusion made in the LAX Master Plan EIR, although the
SPAS Alternatives may result in a net increase in impervious area and an associated decrease in the
volume of surface recharge within the LAX area when compared to existing conditions, the reduction in
surface recharge would not substantially change the groundwater storage or groundwater elevation beneath
LAX. Moreover, groundwater production would not be affected. In summary, impacts to groundwater
supplies and recharge would be less than significant, and no mitigation measures are required. As such,
this issue does not require any further analysis in the LAX SPAS EIR.

b. Substantially deplete groundwater supplies or interfere with groundwater recharge such that
there would be a net deficit in aquifer volume or a lowering of the local groundwater table
level (e.g., the production rate of pre-existing nearby wells would drop to a level which would
not support existing land uses or planned land uses for which permits have been granted)?

new or substantially different/increased hydrology and water quality impacts than addressed in the LAX
Master Plan EIR and Conceptual Drainage Plan. The LAX SPAS EIR will evaluate the potential for the
SPAS Alternatives to have significant impacts on hydrology and surface water quality that were not
addressed in the LAX Master Plan EIR.
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Result in the loss of availability of a known mineral resource that would be of value to
the region and the residents of the state?

MINERAL RESOURCES. Would the project:

NOISE. Would the project result in:
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City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.17, April 2004.
City of Los Angeles Planning Department, Safety Element of the City of Los Angeles General Plan, Exhibit E, Oil
Field & Oil Drilling Areas in the City of Los Angeles, May 1994.

d. A substantial temporary or periodic increase in ambient noise levels in the project vicinity
above levels existing without the project?

c. A substantial permanent increase in ambient noise levels in the project vicinity above levels
existing without the project?

b. Exposure of people to or generation of excessive groundborne vibration or groundborne
noise levels?

a. Exposure of persons to or generation of noise in level in excess of standards established in the
local general plan or noise ordinance, or applicable standards of other agencies?
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XI.

No Impact. The project site is not within an area delineated on the City of Los Angeles Oil Field &
Oil Drilling Areas map in the City of Los Angeles General Plan Safety Element.28 Furthermore, the
project site is developed or disturbed, and the proposed project would not affect the availability of a
locally-important mineral resource recovery site. As such, no mitigation measures are required and this
issue will not be evaluated any further in the LAX SPAS EIR.

b. Result in the loss of availability of a locally-important mineral resource recovery site
delineated on a local general plan, specific plan, or other land use plan?

No Impact. The State Mining and Geology Board classifies mineral resource zones throughout the
State. As indicated in the LAX Master Plan EIR, the project site is contained within a MRZ-3 zone, which
represents areas with mineral deposits whose significance cannot be evaluated from available data.27 The
project site is developed with airport-related or other urban uses that are mostly paved with some disturbed
open space and limited landscaping. There are no actively-mined mineral or timber resources on the
project site. Therefore, the proposed SPAS Alternatives would not affect access to or the availability of
valued mineral resources, and no mitigation measures are required. As such, this issue does not require
any further analysis in the LAX SPAS EIR.

X.

Attachment A – Explanation of Checklist Determinations

LAND USE AND PLANNING. Would the project:
a. Physically divide an established community?
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Potentially Significant Impact. Changes in the placement of navigational aids associated with
alternative configurations of the North Airfield runways have the potential to result in impacts to
biological resources in the Los Angeles/El Segundo Dunes. The Los Angeles/El Segundo Dunes, a
designated Ecologically Sensitive Habitat Area, contains the El Segundo Blue Butterfly Habitat
Restoration Area. The LAX SPAS EIR will evaluate if the SPAS Alternatives would result in potential
conflicts with the Los Angeles/El Segundo Dunes Specific Plan that were not addressed in the LAX
Master Plan EIR.

c. Conflict with any applicable habitat conservation plan or natural community conservation
plan?

Potentially Significant Impact. The LAX Master Plan EIR evaluated the land use impacts of the
Master Plan alternatives, including the potential for construction and operation activities to result in land
use incompatibilities and/or inconsistencies with applicable federal, state, and local regulations, plans, and
policies. However, the SPAS Alternatives propose a different configuration of certain LAX Master Plan
facilities and, therefore, the proposed project has the potential to create new or substantially
different/increased land use impacts than addressed in the LAX Master Plan EIR. The LAX SPAS EIR
will evaluate the potential for the SPAS Alternatives to have significant land use impacts that were not
addressed in the LAX Master Plan EIR.

b. Conflict with applicable land use plan, policy or regulation of an agency with jurisdiction
over the project (including but not limited to the general plan, specific plan, coastal program,
or zoning ordinance) adopted for the purpose of avoiding or mitigating an environmental
effect?

No Impact. The improvements contemplated in the proposed SPAS Alternatives would occur
largely on airport property, with the possible exception of potential APM routes and other transportationrelated improvements. No land use acquisition or new facilities are proposed that would physically divide
an established community. While it is not anticipated that the project would physically divide an
established community, the LAX SPAS EIR will include an analysis of potential land use impact
associated with each alternative.

IX.

seiche, tsunami, or mudflow are anticipated to occur, and no mitigation measures are required. As such,
this issue does not require any further analysis in the LAX SPAS EIR.
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Under the ANMP, LAWA will acquire the Belford and Manchester Square areas east of and adjacent to the airport. These
properties are heavily impacted by noise, traffic, and incompatible adjacent land uses. Residents in those areas approached
the airport and requested that their properties be acquired rather than soundproofed. The existing acquisition activities were
previously approved as part of LAWA's Final Relocation Plan -- Voluntary Residential Acquisition/Relocation Program for
the Areas Manchester Square and Airport/Belford, June 2000 (referred to within the relocation analysis as the Existing
ANMP Relocation Plan).
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Similar to the approved LAX Master Plan, no residential acquisition is proposed for the LAX SPAS
alternatives. However, depending on the LAX SPAS alternative ultimately selected, should the ANMP
land acquisition under LAWA's Existing ANMP Relocation Plan for Manchester Square not be completed
by the time selected LAX SPAS alternative is approved and advanced into implementation, the City of Los
Angeles and LAWA will begin to explore the most appropriate and practical measures (e.g., voluntary
acquisition, leasing, and/or public condemnation) to ensure that the designated areas are vacated consistent
with the project construction sequencing plan. As indicated in Section 4.4.2 of the Master Plan EIR, these
measures would be available to pursue any needed acquisition that cannot be obtained through
negotiations. Compliance with the Uniform Act would adequately address residential relocation, and
impacts to existing housing would therefore be less than significant. No mitigation measures are required.
Notwithstanding, the LAX SPAS EIR will include a discussion of the current status of the property
acquisitions in Manchester Square and Belford and the proposed use of the subject area with respect to the
SPAS alternatives.

b-c. Less Than Significant Impact. As discussed in the LAX Master Plan EIR, independent of the
LAX Master Plan, LAWA has an existing relocation program underway to mitigate aircraft noise impacts
on area residences, as part of LAWA's Aircraft Noise Mitigation Program (ANMP).29 A total of over
2,500 houses and apartments in Manchester Square, the location of the GTC project under the approved
Master Plan, and the Belford residential area (which is not included in the proposed project site
boundaries), have been or are planned to be acquired and the residents relocated under the program
existing plan. Voluntary property acquisition commenced in the spring of 1998.

c. Displace substantial numbers of people necessitating the construction of replacement housing
elsewhere?

POPULATION AND HOUSING. Would the project:
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In accordance with the LAX Master Plan Stipulated Settlement, the planning framework for the LAX
SPAS alternatives is such that they would not exceed a practical capacity of 78.9 million annual
passengers (MAP), the same passenger capacity as projected under the approved LAX Master Plan. In
addition, the projected cargo activity for the LAX SPAS alternatives would remain the same as that under
the approved LAX Master Plan (3.1 million annual tons). The LAX Master Plan EIR addresses the growth
implications associated with the cargo and passenger activity levels and concludes that the Master Plan
would not induce substantial growth. Based on the comparable levels of passenger and cargo activity, it is
not expected that the growth implications associated with operation of the LAX SPAS alternatives would
be materially different than those previously addressed in the LAX Master Plan EIR. Similarly, the LAX
Master Plan does not involve the expansion or extension of infrastructure into under-developed or
undeveloped areas. Thus, the proposed project is not anticipated to result in substantial direct or indirect

No Impact. The proposed project evaluates alternative configurations of certain LAX Master Plan
facilities. The project does not include residential or business development. Therefore, the proposed
project would not directly induce population growth.

a. Induce substantial population growth in an area either directly (for example, by proposing
new homes and businesses) or indirectly (for example, through extension of roads or other
infrastructure)?

XII.

No Impact. The project site is not located within the vicinity of a private airstrip, but rather within
a public airport. However, those residing or working in the project area may be exposed to excessive noise
levels as indicated in Response No. XI.a-e above.

f. For a project within the vicinity of a private airstrip, would the project expose people
residing or working in the project area to excessive noise levels?

a-e. Potentially Significant Impact. The LAX Master Plan EIR evaluated the noise impacts of the
Master Plan alternatives, including potential increases in noise levels from aircraft, surface roadways, and
construction traffic and equipment in the communities surrounding LAX. However, the SPAS
Alternatives propose a different configuration of certain LAX Master Plan facilities and, therefore, the
proposed project has the potential to create new or substantially different/increased noise impacts than
addressed in the LAX Master Plan EIR. The LAX SPAS EIR will evaluate the potential for the SPAS
Alternatives to have significant noise impacts that were not addressed in the LAX Master Plan EIR.

e. For a project located within an airport land use plan or, where such a plan has not been
adopted, within two miles of a public airport or public use airport, would the project expose
people residing or working in the project area to excessive noise levels?

growth in population and housing, and no mitigation measures are required. As such, this issue does not
require any further analysis in the LAX SPAS EIR.

b. Displace substantial numbers of existing housing necessitating the construction of
replacement housing elsewhere?

Attachment A – Explanation of Checklist Determinations
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City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.27, April 2004.
City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles International
Airport Proposed Master Plan Improvements, Section 4.26.3, April 2004.

Notice of Preparation

32

31

With respect to libraries, the proposed project does not include residential development, which could
contribute to increases in library services demand. Further, the proposed project would not directly

Potentially Significant Impact. The SPAS alternatives may include some modifications to local
roads at, or near, LAX that were not addressed in the LAX Master Plan EIR. These modifications, as well
as any resulting potential impacts associated with area roads, will be discussed in the LAX SPAS EIR.

e. Other governmental services (including roads)?

No Impact. The proposed project evaluates alternative configurations of certain LAX Master Plan
facilities and does not include residential development, which could contribute to increases in park
demand. Further, the proposed project would not directly physically impact/alter any public park or
recreation areas. As discussed in Section XIII.c above, similar to the approved LAX Master Plan, under
the proposed project there would be a reduction in airport-related employment due to productivity
increases. Thus, employment-related demand for parkland would decrease due to the reduction in direct
employment generated by LAX. As indicated in the LAX Master Plan EIR, although no residential
development is proposed, increases in passenger activity, compared with existing conditions, may increase
demand for parks and recreation. However, demand from passengers is not considered substantial as most
visitors to the airport are focused on arriving or departing directly from the immediate area. In addition,
this increase is expected to be offset by the projected decrease of airport-related employees that would
occur under the approved LAX Master Plan, as well as the proposed project.32 Therefore, the proposed
project would not result in the need for new/altered parks and no mitigation measures are required. As
such, this issue does not require any further analysis in the LAX SPAS EIR.

d. Parks?

XIII. PUBLIC SERVICES. Would the project result in substantial adverse physical impacts associated
with the provision of new or physically altered governmental facilities, construction of which could cause
significant environmental impacts, in order to maintain acceptable service ratios, response times or other
performance objectives for any of the public services?

over the planning period. The estimated decrease in employment and its effect on enrollment is not
expected to cause a school closure or the need for new or modified school facilities in any of these
districts. The project-related decreases in enrollment would occur over time and be more than offset by
enrollment increases associated with other projects. Although enrollment impacts are considered to be less
than significant, any indirect enrollment impacts on schools associated with the proposed project would be
mitigated through payment of school impact fees by LAWA or its non-governmental tenants for
commercial and industrial development, thereby avoiding any significant impacts.31 As such, the issue of
direct impacts to schools does not require any further analysis in the LAX SPAS EIR. Non-enrollment
impacts on schools relative to noise, air quality, health risk, and traffic/access will be addressed in the
LAX SPAS EIR.
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City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.5, April 2004.
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Less than Significant. The proposed project evaluates alternative configurations of certain LAX
Master Plan facilities and does not include residential development, which could contribute to increases in
school enrollment. Further, the proposed project would not directly physically impact/alter any public
schools. Similar to the approved LAX Master Plan, under the proposed project there would be a reduction
in airport-related employment due to productivity increases (i.e., the production of more economic output
per worker).30 This decrease in employment is anticipated to result in a decrease of students associated
with LAX employment in the Los Angeles Unified School District and other school districts in the region

c. Schools?

Potentially Significant Impact. The LAX Master Plan EIR evaluated the impacts on law
enforcement services from implementation of the Master Plan alternatives, including whether the proposed
alternatives would directly increase demand for law enforcement services to an extent that would result in
understaffed law enforcement services, inadequate facilities, or increased and unacceptable response times.
However, the SPAS Alternatives propose a different configuration of certain LAX Master Plan facilities
and, therefore, the proposed project has the potential to create new or substantially different/increased
impacts on law enforcement services than addressed in the LAX Master Plan EIR. The LAX SPAS EIR
will evaluate the potential for the SPAS Alternatives to have significant impacts on law enforcement
services that were not addressed in the LAX Master Plan EIR.

b. Police protection?

Potentially Significant Impact. The LAX Master Plan EIR evaluated the impacts on fire protection
from implementation of the Master Plan alternatives, including whether the proposed alternatives would
directly increase demand on fire protection and emergency services resulting in facility capacity
constraints, inadequate fire flows, or unacceptable emergency response times. However, the SPAS
Alternatives propose a different configuration of certain LAX Master Plan facilities and, therefore, the
proposed project has the potential to create new or substantially different/increased impacts on fire
protection than addressed in the LAX Master Plan EIR. The LAX SPAS EIR will evaluate the potential
for the SPAS Alternatives to have significant impacts on fire protection that were not addressed in the
LAX Master Plan EIR.

a. Fire protection?
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Potentially Significant Impact. Please see Response No. XV.a-b above.

f. Result in inadequate parking capacity?

Potentially Significant Impact. As indicated in Response No. XIII.a and Response No. XIII.b, the
LAX Master Plan EIR evaluated the impacts on emergency services from implementation of the Master
Plan alternatives. However, the SPAS Alternatives propose a different configuration of certain LAX
Master Plan facilities and, therefore, the proposed project has the potential to create new or substantially
different/increased impacts on emergency access than addressed in the LAX Master Plan EIR. The LAX
SPAS EIR will evaluate the potential for the SPAS Alternatives to have significant impacts on emergency
access that were not addressed in the LAX Master Plan EIR.

e. Result in inadequate emergency access?

Potentially Significant Impact. Please see Response No. XV.a-b and Response No. XV.c above.

d. Substantially increase hazards to a design feature (e.g., sharp curves or dangerous
intersections) or incompatible uses (e.g., farm equipment)?

Potentially Significant Impact. The LAX Master Plan EIR evaluated the aviation safety impacts of
the Master Plan alternatives. However, the North Airfield reconfiguration alternatives for the LAX SPAS
have the potential to create new or substantially different/increased aviation safety impacts than addressed
in the LAX Master Plan EIR. The LAX SPAS EIR will evaluate the potential for the LAX SPAS
alternatives to have significant aviation safety impacts that were not addressed in the LAX Master Plan
EIR.
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City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles International
Airport Proposed Master Plan Improvements, Section 4.26.4, April 2004.

b. Exceed, either individually or cumulatively, a level of service standard established by the
county congestion management agency for designated roads or highways?
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TRANSPORTATION/CIRCULATION. Would the project:
a. Cause an increase in traffic which is substantial in relation to the existing traffic load and
capacity of the street system (i.e., result in a substantial increase in either the number of
vehicle trips, the volume to ratio capacity on roads, or congestion at intersections)?

XV.

a-b. No Impact. The proposed project does not include development of recreational facilities. As
indicated in Response No. XIII.d above, although no residential development is proposed as part of the
project, increases in passenger activity, compared with existing conditions, may increase demand for parks
and recreation. However, demand from passengers is not considered substantial as most visitors to the
airport are focused on arriving or departing directly from the immediate area. In addition, this increase is
expected to be offset by the projected decrease of airport-related employees that would occur under the
approved LAX Master Plan, as well as the proposed project. Therefore, the proposed project would not
result in substantial physical deterioration of existing area recreational facilities or require the construction
or expansion of recreational facilities. As such, this issue does not require any further analysis in the LAX
SPAS EIR.

b. Does the project include recreational facilities or require the construction or expansion of
recreational facilities which might have an adverse physical effect on the environment?

a. Would the project increase the use of existing neighborhood and regional parks or other
recreational facilities such that substantial physical deterioration of the facility would occur
or be accelerated?

XIV. RECREATION.

physically impact/alter any public libraries. As discussed in Section XIII.c above, similar to the approved
LAX Master Plan, under the proposed project there would be a reduction in airport-related employment
due to productivity increases. Thus, employment-related demand for library services would decrease due
to the reduction in direct employment generated by LAX. As indicated in the LAX Master Plan EIR,
although no new residential development is proposed, it is possible that increases in passenger activity,
compared with existing conditions, could result in an increase in demand for library services. However,
demand from passengers is not anticipated to be substantial and this potential increase is expected to be
offset by the projected decrease of airport-related employees that would occur under the approved LAX
Master Plan, as well as the proposed project.33 Therefore, the proposed project would not result in the
need for new/altered libraries, and no mitigation measures are required. As such, no further analysis of
potential impacts to libraries is required for the LAX SPAS EIR

a-b. Potentially Significant Impact. The LAX Master Plan EIR evaluated the transportation
impacts of the Master Plan alternatives, including potential impacts to on-airport transportation (airport
roadway, curbfront, and parking systems; remote parking facilities; commercial vehicle staging areas;
remote parking facilities; rental car facilities; transit systems; Automated People Mover; and, pedestrian
activities) and off-airport transportation (arterial roads and highway segments and ramps that serve traffic
approaching and departing the airport). However, the SPAS Alternatives propose a different configuration
of certain LAX Master Plan facilities and, therefore, the proposed project has the potential to create new or
substantially different/increased transportation impacts than addressed in the LAX Master Plan EIR. The
LAX SPAS EIR will evaluate the potential for the SPAS Alternatives to have significant transportation
impacts that were not addressed in the LAX Master Plan EIR.

c. Result in a change in air traffic patterns, including either an increase in traffic levels or a
change in location that results in substantial safety risks?

Attachment A – Explanation of Checklist Determinations
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Comply with federal, state, and local statutes and regulations related to solid waste?
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City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles International
Airport Proposed Master Plan Improvements, Section 4.19, April 2004.
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34 City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles International
Airport Proposed Master Plan Improvements, Section 4.25.1, April 2004.

f-g. Potentially Significant Impact. The LAX Master Plan EIR evaluated the impacts on solid
waste generation and disposal from implementation of the Master Plan alternatives. However, the SPAS
Alternatives propose different land acquisition than the Master Plan alternatives, with the potential to
create new or substantially different/increased impacts on solid waste generation and disposal than
addressed in the LAX Master Plan EIR. In addition, the LAX SPAS EIR will provide an updated
description of current conditions relative to solid waste disposal and will evaluate the potential for changes
in conditions to result in new impacts. The LAX SPAS EIR will evaluate the potential for the SPAS
Alternatives to have significant impacts on municipal solid waste generation and disposal that were not
addressed in the LAX Master Plan EIR. With respect to impacts of the SPAS alternatives on inert solid
waste (e.g., concrete and asphalt from construction and demolition activities) disposal capacity, as
indicated in the LAX Master Plan EIR, as of December 2000, the total remaining permitted inert waste
capacity in Los Angeles County was estimated to be approximately 57.7 million tons. Based on the
average 2000 disposal rate, this capacity would be exhausted in approximately 44 years. Therefore, there
is anticipated to be no shortfall in disposal capacity for inert waste within the county.35 As such, the issue
of impacts to inert solid waste disposal capacity does not require any further analysis in the LAX SPAS
EIR.

g.

f. Be served by a landfill with sufficient permitted capacity to accommodate the project's solid
waste disposal needs?

Potentially Significant Impact. Please see Response No. XVI.a-b above.

e. Result in a determination by the wastewater treatment provider which serves or may serve
the project that it has adequate capacity to serve the project's projected demand in addition
to the provider's existing commitments?

reclaimed water in new facilities and within irrigated areas, such as landscaping. With the planned
expansion of existing reclaimed water production and existing distribution capacity, ample supply and
facilities would be available to accommodate the demand for reclaimed water use.34 Therefore, no
significant impacts with respect to reclaimed water supply would occur. As such, the issue of impacts on
reclaimed water supply does not require any further analysis in the LAX SPAS EIR.

Attachment A – Explanation of Checklist Determinations
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Potentially Significant Impact. The LAX Master Plan EIR evaluated the impacts on water supply
from implementation of the Master Plan alternatives. However, the SPAS Alternatives propose different
land acquisition than the Master Plan alternatives, with the potential to create new or substantially
different/increased impacts on water supply than addressed in the LAX Master Plan EIR. In addition, the
LAX SPAS EIR will provide an updated description of current conditions relative to water supply and will
evaluate the potential for changes in conditions to result in new impacts. The LAX SPAS EIR will
evaluate the potential for the SPAS Alternatives to have significant impacts on potable water supply that
were not addressed in the LAX Master Plan EIR. With respect to impacts of the SPAS alternatives on
reclaimed water supply, as indicated in the LAX Master Plan EIR, LAWA would maximize the use of

d. Have sufficient water supplies available to serve the project from existing entitlements and
resource, or are new or expanded entitlements needed?

Potentially Significant Impact. Please see Response No. VIII.a. above.

c. Require or result in the construction of new stormwater drainage facilities or expansion of
existing facilities, the construction of which could cause significant environmental effects?

a-b. Potentially Significant Impact. The LAX Master Plan EIR evaluated the impacts on water and
wastewater conveyance and treatment facilities from implementation of the Master Plan alternatives.
However, the SPAS Alternatives propose different land acquisition than the Master Plan alternatives, with
the potential to create new or substantially different/increased impacts on water and wastewater
conveyance and treatment facilities than addressed in the LAX Master Plan EIR. In addition, the LAX
SPAS EIR will provide an updated description of current conditions relative to wastewater treatment and
will evaluate the potential for changes in conditions to result in new impacts. The LAX SPAS EIR will
evaluate the potential for the SPAS Alternatives to have significant impacts on water and wastewater
conveyance and treatment facilities that were not addressed in the LAX Master Plan EIR.

b. Require or result in the construction of new water or wastewater treatment facilities or
expansion of existing facilities, the construction of which could cause significant
environmental effects?

a. Exceed wastewater treatment requirements of the applicable Regional Water Quality
Control Board?

XVI. UTILITIES. Would the project:

Potentially Significant Impact. Please see Response No. XV.a-b above.

g. Conflict with adopted policies, plans, or programs supporting alternative transportation
(e.g., bus turnouts, bicycle racks)?

Attachment A – Explanation of Checklist Determinations
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Does the project have the potential to degrade the quality of the environment, substantially
reduce the habitat of fish or wildlife species, cause a fish or wildlife population to drop
below self-sustaining levels, threaten to eliminate a plant or animal community, reduce the
number or restrict the range of a rare or endangered plant or animal or eliminate
important examples of the major periods of California history or prehistory?

Does the project have impacts which are individually limited, but cumulatively
considerable? ("Cumulatively considerable" means that the incremental effects of an
individual project are considerable when viewed in connection with the effects of past
projects, the effects of other current projects, and the effects of probable future projects).
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Potentially Significant Impact. Implementation of the proposed project may result in adverse
environmental effects which could potentially result in substantial adverse effects on humans. The
potential for the proposed project to result in significant adverse impacts on humans will be evaluated in
the LAX SPAS EIR.

c. Does the project have environmental effects which cause substantial adverse effects on
human beings, either directly or indirectly?

Potentially Significant Impact. Implementation of the proposed project may result in cumulative
impacts when considered with other past, present and probable future projects on the airport and in the
surrounding area. The potential for the proposed project to contribute to cumulative adverse
environmental impacts will be evaluated in the LAX SPAS EIR.

b.

Potentially Significant Impact. The proposed project has the potential to degrade the quality of the
environment and has the potential to affect biological and cultural resources. The potential for significant
impacts to these resources will be evaluated in the LAX SPAS EIR.

a.

XVII. MANDATORY FINDINGS OF SIGNIFICANCE.

Attachment A – Explanation of Checklist Determinations
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City of Los Angeles Planning Department, Safety Element of the City of Los Angeles General Plan, adopted
November 1996.

City of Los Angeles, Los Angeles World Airports (LAWA), Environmental Management Division, Final LAX
Master Plan Mitigation Monitoring & Reporting Program, Paleontological Management Treatment Plan,
June 2005.

City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, April 2004.

Biological Opinion from United States Fish and Wildlife Service (USFWS) of the LAX Operation and Maintenance,
April, 2005.

Biological Opinion from United States Fish and Wildlife Service (USFWS) of the LAX Master Plan Final EIR, April
2004.
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On receipt of comments on the Revised NOP, LAWA will consider those comments and
prepare the Draft EIR. LAWA will also consider the comments previously received on
the March 12, 2008 NOP. The EIR will analyze the potential adverse impacts that are

This Revised NOP serves to inform interested parties of LAWA's intent to prepare a
Draft EIR on the proposed Los Angeles International Airport Specific Plan Amendment
Study. The Revised NOP solicits comments regarding the proposed scope and content
of the environmental studies and other information that will be included in the EIR.
LAWA has prepared this Revised NOP in accordance with the State CEQA Guidelines
and the City of Los Angeles CEQA Guidelines.

LAWA circulated an NOP of an EIR for this Project on March 12, 2008. The comment
period concluded on June 18, 2008. Two public scoping meetings were conducted
during the comment period. Subsequent to the circulation of the NOP, LAWA
reconsidered and refined various options for the potential alternative designs,
technologies and configurations to be evaluated in the Specific Plan Amendment Study
(SPAS) and the SPAS EIR. The purpose of this Revised NOP is to inform public
agencies and members of the public of those changes and describe the potential
alternative designs, technologies and configurations that are now being considered.

LAWA, as the Lead Agency, must prepare and distribute a Notice of Preparation (NOP)
after it decides to prepare an EIR. LAWA, through the NOP, solicits participation in
determining the scope of the EIR from responsible public agencies (those which may
have discretionary approval power over the proposed Project or an aspect of it), trustee
agencies (agencies with jurisdiction over a natural resource held in public trust that the
Project may affect), and from local governments, regional agencies, private individuals
and organizations which may have concerns about the Project.

The City of Los Angeles - Los Angeles World Airports (LAWA) will be the lead agency
and will prepare an Environmental Impact Report (EIR) for the project identified above.
The subject EIR will be tiered from the Los Angeles International Airport (LAX) Master
Plan EIR (State Clearinghouse Number 1997061047).

Project Location: Los Angeles International Airport in the City of Los Angeles, County
of Los Angeles

Los Angeles International Airport Specific Plan Amendment Study

Project Title:

From: City of Los Angeles
Los Angeles World Airports
1 World Way, Room 218
Los Angeles, CA 90045

Revised Notice of Preparation of a Draft Environmental Impact
Report (SCH No. 1997061047)

Responsible or Trustee Agency
Interested Parties

Subject:

To:

REVISED NOTICE OF PREPARATION

California Environmental Quality Act

1

Acquisition of the Park One parking facility by LAWA (July 28, 2009), which
provides additional area for airport improvements.

Subsequent analysis of the Consolidated Rent-A-Car (ConRAC) facility by
LAWA (2009-2010), including evaluation of the ConRAC in the absence of a
Ground Transportation Center in Manchester Square, consideration of financial
feasibility, and assessment of the implications for traffic and air quality
associated with a consolidated facility.

Subsequent analysis of CTA circulation options by LAWA (2009-2010),
particularly measures to improve traffic circulation while keeping the CTA open
to private vehicles.

Updated 2009 Los Angeles County Metropolitan Transportation Authority
(Metro) Long Range Transportation Plan (adopted October 2009), including
Crenshaw-LAX Transit Corridor Project and Green Line Extension and the
related proposed transit station on Aviation Boulevard between 98th Street and
Century Boulevard.

iii.

iv.

v.

vi.

-4-

The proposed Project consists of the Specific Plan Amendment Study including related
amendments to the adopted LAX Plan and LAX Specific Plan as identified through the
evaluation of potential alternative designs, technologies, and configurations for the LAX
Master Plan Program that would provide solutions to the problems that the Yellow Light
Projects were designed to address, consistent with a practical capacity of LAX at 78.9
million annual passengers, the same practical capacity as included in the approved LAX

PROJECT DESCRIPTION

Letter from FAA regarding LAX North Airfield Safety Study (April 2,
2010)urging the City of Los Angeles and the Board of Airport Commissioners to
reconfigure the north airfield in order to "address the known safety risks, improve
efficiency, and meet design standards on the LAX north airfield."

ii.

3.

Completion of LAX North Airfield Safety Study (February 19, 2010), which
found that, although the current north airfield configuration provides a high level
of safety, changes to the configuration by further separating the runways could
create even greater safety and might significantly reduce airport congestion
during peak hours.

i.

LAWA circulated an NOP for this Project on March 12, 2008. Since circulation of the
NOP, new circumstances and information have led LAWA to reconsider and refine
various options for the potential alternative designs, technologies and configurations to
be evaluated in SPAS and the SPAS EIR. These changes include the following:

The LAX Master Plan, LAX Specific Plan, and the Stipulated Settlement are available
for review at http://www.ourlax.org.

Stipulated Settlement and the Specific Plan Amendment approved by the Board of
Airport Commissioners and the Los Angeles City Council remove the West Satellite
Concourse and associated APM segments from this list of projects identified in the LAX
Specific Plan that are to be addressed as part of the SPAS process.

Notice of Preparation
PROJECT LOCATION

PROJECT BACKGROUND

Automated People Mover (APM) 2 from the GTC to the Central Terminal Area
(CTA);
Demolition of CTA Terminals 1, 2, and 3;
North Runway re-configuration, including center taxiways; and
On-site road improvements associated with the GTC and APM 2.

x
x
x
x

1
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Section 7.H of the LAX Specific Plan as approved in December 2004 also included the West Satellite
Concourse and associated APM segments; however, those improvements were later removed from
that section of the Specific Plan through a Specific Plan Amendment. As such, they are not
considered to be Yellow Light Projects, which is consistent with Section V.D.1 of the Stipulated
Settlement described herein.

In January 2005, a number of lawsuits challenging the approval of the LAX Master Plan
Program were filed. In early 2006, the City of Los Angeles and plaintiffs gave final
approval to a settlement of the subject lawsuits. As part of the Stipulated Settlement,
and in accordance with the LAX Specific Plan, LAWA is proceeding with the LAX
Specific Plan Amendment Study (SPAS) process to identify potential alternative
designs, technologies, and configurations for the LAX Master Plan Program that would
provide solutions to the problems that the Yellow Light Projects were designed to
address, consistent with a practical capacity of LAX at 78.9 million annual passengers,
the same practical capacity as included in the approved LAX Master Plan. The

Ground Transportation Center (GTC);

x

The LAX Specific Plan, approved in December 2004 as part of the LAX Master Plan
Program, establishes procedures for approval of all projects defined in the LAX Master
Plan Program. The approval procedures are different for a subset of the LAX Master
Plan projects. These projects are commonly referred to as the "Yellow Light Projects."
Such projects, as delineated in Section 7.H of the LAX Specific Plan, include the
following:1

The LAX Master Plan, approved by the Los Angeles City Council in December 2004, is
the strategic framework for future development of LAX. The LAX Master Plan provides
for modernization of the runway and taxiway system, redevelopment of the terminal
area, improvement of access to the airport, and enhancement of passenger safety,
security, and convenience. Key improvements under the LAX Master Plan are identified
and depicted on Figure 3.

2.

The Project is located at Los Angeles International Airport (LAX), situated within the City
of Los Angeles and Los Angeles County. As depicted on Figure 1, LAX is bordered by
the community of Westchester (part of the City of Los Angeles), the City of El Segundo,
the City of Inglewood, the unincorporated community of Lennox, and the Pacific Ocean.
The airport is located approximately 12 miles southwest of downtown Los Angeles.
Figure 2 provides an aerial view of the existing airport.

1.
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i.

Extend Runway 6R/24L approximately 135 feet west and approximately
1,280 feet to the east and widen by 50 feet.

Extend Runway 6L/24R approximately 1,495 feet to the west. Construct a
new parallel center taxiway that meets Group V standards and can also
accommodate Group VI aircraft 520 feet north of relocated Runway 6R/24L
and 520 feet south of Runway 6L/24R.

Relocate, extend and/or widen other existing taxiways on the North Airfield.

x

x

x

-6-

Relocate Runway 6R/24L 340 feet south of the existing runway centerline.

x

Relocate Runway 6R/24L 340' South (Approved Master Plan) (Figure 5)

SPAS Options: As part of the LAX SPAS process, LAWA, in consultation with
members of the surrounding communities and the LAX SPAS Advisory Committee,
previously identified five options for the reconfiguration of the North Airfield that were
included in the original NOP for the Project. In response to changed conditions and
additional planning efforts, six reconfiguration options are currently being considered.
These options are depicted on Figures 5 through 10 and described below.

The North Airfield design set forth in the approved LAX Master Plan would provide for a
Modified Group VI airfield. Group VI standards are designed to accommodate the new
generation of wide-bodied airplanes that began to operate at LAX in 2008. These
aircraft, referred to as new large aircraft or NLA, have significantly wider wingspans,
taller tail sections, and longer fuselages. In the absence of an airfield that meets Group
VI aircraft standards, operational restrictions are imposed to accommodate NLA at LAX.
These restrictions affect the operation of all aircraft at the airport.

restricted operations when Group V or VI aircraft utilize the North Airfield, impacting
operations of all aircraft on either or both runways on the North Airfield. Restricted
operating procedures increase operational delays and aircraft-related emissions and
adversely affects passenger convenience. Additionally, without a centerline taxiway
and other airfield improvements, there is an increased risk of incursions and collisions.
Further, Runway 24L is not long enough to accommodate some fully-loaded departing
aircraft, resulting in higher utilization of the South Airfield by these aircraft. The North
Airfield configuration set forth in the approved LAX Master Plan was designed to
accommodate the largest aircraft types currently in service and anticipated for the future
(Group V and VI aircraft), reduce the risk of runway incursions, enhance the safety and
efficiency of aircraft operations at LAX, and provide a better balance in heavy aircraft
operations between the North Airfield and the South Airfield. The North Airfield
configuration set forth in the approved Master Plan would achieve these goals by
relocating Runway 6R/24L 340 feet to the south of the existing runway centerline in
order to accommodate a 75-foot-wide centerfield taxiway between Runway 6L/24R and
Runway 6R/24L with 520 feet separation between each of the runway centerlines and
the new taxiway centerline.

Notice of Preparation
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Problems the North Airfield Reconfiguration was Designed to Address: Under
existing conditions, the North Airfield does not meet FAA standards for Group V and VI
aircraft under any weather conditions. Failure to meet these standards results in

The current north airfield was designed in the 1960s to accommodate the fleet of aircraft
in use at that time. The largest of these older aircraft are known as Design Group IV
aircraft, which equate in size today to a Boeing B757 or smaller aircraft. The fleet of
aircraft currently using the north airfield includes Design Group V and VI aircraft. Group
V aircraft are defined by certain characteristics, such as wingspan, tail height and
weight, and include aircraft such as the Boeing 777, Boeing B747 and the Airbus A340.
Group VI aircraft are larger than Group V aircraft and include aircraft such as the Airbus
A380, which has been operating at LAX since October 2008, and the Boeing B747-8,
which is anticipated to go into commercial operation within the next year.

Existing Conditions: There are currently two runways in the north airfield of LAX,
Runways 6L/24R and 6R/24L. Runway 6L/24R is primarily used for arrivals and
Runway 6R/24L is primarily used for departures. Runway 6R/24L, the inboard runway,
is 10,285 feet long and 150 feet wide. Aircraft access to and from Runway 6R/24L is
provided by a parallel taxiway located 400 feet south of Runway 6R/24L, and a series of
connecting taxiways between the runway and the parallel taxiway. Outboard Runway
6L/24R, located approximately 700 feet to the north of Runway 6R/24L's centerline is
8,925 feet long and 150 feet wide. Aircraft access to and from Runway 6L/24R is
provided by a series of connecting taxiways. At this time, there is no parallel taxiway
associated with Runway 6L/24R.

3.1.1 North Airfield Reconfiguration, including Centerfield Taxiways

The following sections provide a brief description of the alternative designs,
technologies and configurations that have been formulated based on input received
from the community and from the LAX SPAS Advisory Committee and to respond to
changed conditions associated with, or related to, LAX.

3.1

The SPAS EIR will be a Supplemental EIR that is tiered from the LAX Master Plan EIR,
providing new or revised analyses of the environmental impacts specific to the
alternatives associated with the Yellow Light Project options. The discretionary actions
to be addressed by the SPAS EIR are anticipated to include, but not be limited to, a
general plan amendment and a specific plan amendment.

Master Plan. Figure 4 identifies the location of the Yellow Light Project areas. The
following briefly describes, for each Yellow Light Project, existing conditions, the
problem that was intended to be addressed, and the various options that have been
formulated by LAWA based on input received from the community and from the LAX
SPAS Advisory Committee established through the Stipulated Settlement, taking into
account the new circumstances and information described above. At this time, LAWA
has not determined which combinations of the various alternative elements (i.e., north
airfield reconfiguration options, options regarding Terminals 1-3, ground transportation
options, and Automated People Mover (APM) options) will be considered as alternatives
in the EIR. Potential EIR alternatives are discussed in more detail in Section 3.2 below.
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Relocate Runway 6L/24R 300 feet north of the existing runway centerline,
widen by 50 feet, and lengthen 604 feet to the west while maintaining
existing landing length (i.e., 8,925 feet).

Extend Runway 6R/24L approximately 1,250 feet to the east (i.e. the easterly
runway extension would provide new pavement for aircraft takeoffs to the
west and landings and takeoffs to the east, but would not be used for landing
to the west).

Construct a new parallel center taxiway that meets Group V standards and
can also accommodate Group VI aircraft 500 feet south of relocated Runway
6L/24R and 500 feet north of Runway 6R/24L.

Relocate, extend and/or widen other existing taxiways on the North Airfield,
including Taxiway E and Taxilane D.

x

x

x

x

Relocate Runway 6L/24R 300' North (Figure 9)

Extend Runway 6R/24L approximately 1,250 feet to the east (i.e. the easterly
runway extension would provide new pavement for aircraft takeoffs to the
west and landings and takeoffs to the east, but would not be used for landing
to the west).

Construct a new parallel center taxiway that meets Group VI standards 550
feet south of relocated Runway 6L/24R and 550 feet north of Runway
6R/24L.

Relocate, extend and/or widen other existing taxiways on the North Airfield,
including Taxiway E and Taxilane D.

x

x

x
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Problem the Demolition of Terminals 1-3 was Designed to Address: Under the LAX
Master Plan, substantial portions of Terminals 1-3, notably the piers/concourses, would
be demolished in order to provide room for the relocation of Runway 6R/24L 340 feet to
the south of the existing runway centerline. The existing terminals would be replaced by
a linear concourse that would provide aircraft gates and passenger holdrooms but no
passenger processing capacity. Under the approved Master Plan, the passenger

Existing Conditions: Terminals 1, 2, and 3 are located on the north side of the Central
Terminal Area (CTA). The three terminals are configured in a pier formation and consist
of aircraft gates, and over one million square feet of terminal and concourse space,
including passenger processing, passenger holdroom, concessions, airline operations,
and administrative space.

3.1.2 Demolition of CTA Terminals 1-3

Relocate Runway 6L/24R 400 feet north of the existing runway centerline,
widen by 50 feet, and lengthen 604 feet to the west while maintaining
existing landing length (i.e., 8,925 feet).

x

vi. Relocate Runway 6L/24R 400' North (Figure 10)

v.

Notice of Preparation

Construct a new parallel center taxiway that meets Group V standards and
can also accommodate Group VI aircraft 400 feet north of relocated Runway
6R/24L and 400 feet south of Runway 6L/24R.
Reconfigure, relocate, extend and/or widen other existing taxiways on the
North Airfield, including Taxiway E and Taxilane D.

x

Extend Runway 6R/24L approximately 1,250 feet to the east and widen by
50 feet.

x
x

Relocate Runway 6R/24L 100 feet south of the existing runway centerline.

x

Relocate Runway 6R/24L 100' South (Figure 6)

Relocate, extend and/or widen other existing taxiways on the North Airfield,
including Taxiway E and Taxilane D.

x

Extend Runway 6R/24L approximately 1,250 feet to the east (i.e., the
easterly runway extension would provide new pavement for aircraft takeoffs
to the west and landings and takeoffs to the east, but would not be used for
landing to the west).
Construct a new parallel center taxiway that meets Group V standards and
can also accommodate Group VI aircraft 500 feet south of relocated Runway
6L/24R and 400 feet north of Runway 6R/24L.
Relocate, extend and/or widen other existing taxiways on the North Airfield,
including Taxiway E and Taxilane D.

x

x

x
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Relocate Runway 6L/24R 200 feet north of the existing runway centerline,
widen by 50 feet, and lengthen 604 feet to the west while maintaining
existing landing length (i.e., 8,925 feet).

x

iv. Relocate Runway 6L/24R 200' North (Figure 8)

Construct a new parallel center taxiway that meets Group V standards and
can also accommodate Group VI aircraft 400 feet south of relocated Runway
6L/24R and 400 feet north of Runway 6R/24L.

Extend Runway 6R/24L approximately 1,250 feet to the east (i.e., the
easterly runway extension would provide new pavement for aircraft takeoffs
to the west and landings and takeoffs to the east, but would not be used for
landing to the west).

x

x

Relocate Runway 6L/24R 100 feet north of the existing runway centerline,
widen by 50 feet, and lengthen 604 feet to the west while maintaining
existing landing length (i.e., 8,925 feet).

x

iii. Relocate Runway 6L/24R 100' North (Figure 7)

ii.
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ii.

i.

x

Construct an employee parking lot in the Manchester Square area and a
Transportation Facility north of 98th Street and south of Lot C. The
employee parking lot in Manchester Square would connect to the CTA via
a dedicated transit route, which would also provide a direct airport
connection for employees and passengers using public transportation
(future Metro regional bus center, potential future Metro Crenshaw-LAX
Transit Corridor Project, and future Green Line northerly extension to
Century and Aviation Boulevards via the Crenshaw-LAX Transit Corridor
Project) as well as a potential pick-up/drop-off point for certain vehicles.

x

-10-

The potential Transportation Facility on 98th Street could serve as a
second connection point between the airport and ground transportation

Maintain private vehicle access to the CTA.

x

Maintain Access to CTA - Build Employee Parking Lot at Manchester
Square and Transportation Facility South of Lot C and North of 98th
Street (Ground Transportation Concept A) - Figure 15

Eliminate private vehicle access to the CTA.

Construct GTC at Manchester Square.

x

Close Access to CTA – Build GTC at Manchester Square (Approved
Master Plan)

SPAS Options: As part of the LAX SPAS process, LAWA has identified three options to
the GTC that are under consideration for inclusion in the LAX SPAS. The options to the
GTC are depicted on Figures 3, 15 and 16 and are described below. Inasmuch as the
GTC was an integral part of the LAX Master Plan's design to address potential security
concerns arising from the events of September 11, 2001, the SPAS evaluation of the
options described below will address security considerations.

No Demolition of Terminal 1-3 Buildings/Alteration of Gate Configurations

ii.

-9-

Existing Conditions: Under existing conditions, vehicular access to the passenger
terminals, including curb front facilities that allow for the drop-off and pick-up of
passengers, is provided within the CTA. Commercial vehicles (i.e. taxis, shuttle vans
and limos) provide direct service to passengers within the terminal area. Vehicle
access to the CTA is provided via World Way, which operates as a one-way, multi-lane,
two-level rectangular loop road within the CTA with direct connections to all the
terminals. Ramps from the main access routes (i.e. Century Boulevard, Sepulveda
Boulevard, and Sky Way) direct traffic onto World Way just east of Terminal 1. Parking
structures located within the CTA provide close-in public parking. Security within the
CTA is provided by police checkpoints, random vehicle checks, active curbfront traffic
enforcement, police patrols, passenger and baggage screening, employee badging and
other layered and coordinated policing techniques.

3.1.3 Ground Transportation Center

Several of the LAX SPAS airfield options under consideration would "down-gauge" or
eliminate some aircraft gates at Terminals 1, 2, 3 and/or the Tom Bradley International
Terminal (TBIT); however, the existing basic building configuration of Terminals 1-3 and
TBIT would remain. "Down-gauging" a gate means reducing the maximum size aircraft
that could use the gate. For example, a gate that currently accommodates up to a
Design Group V aircraft, but would only be able to accommodate up to a Design Group
IV aircraft in the future, is considered to be "down-gauged." Under the airfield options
that move Runway 6L/24R northward, the improvements proposed to Taxilane D and
Taxiway E would result in the down-gauging of several gates at Terminal 1. Under the
airfield option that would relocate Runway 6R/24L 100 feet to the south with partial
dual/partial single taxiways, a portion of the pier/concourse associated with Terminal 1
would be demolished, and some gates at Terminals 1 through 3 and TBIT would be
eliminated or down-gauged. To replace some of the gates impacted in each of these
scenarios, a new concourse, "Concourse 0," would be constructed east of Terminal 1
and west of the relocated Sky Way, an on-airport roadway (described below).

iii. Partial Demolition of Terminal 1 Building/Alteration of Gate Configurations

Demolish Most of Terminals 1-3, including the terminal piers/concourses in their
entirety (Approved Master Plan)

SPAS Options: There are two options for Terminals 1-3 that are under consideration
for inclusion in the environmental evaluation for the LAX SPAS. These options are
depicted on Figures 11 through 14 and described below.

Problem the Ground Transportation Center was Designed to Address: Under the
LAX Master Plan, the function of the GTC is to replace CTA curb front for drop-off and
pick-up of passengers and to replace a portion of the private vehicle parking area and
all of the commercial vehicle (e.g., taxis, shuttle vans and limousines) staging area. The
GTC was designed to allow closure of the CTA to private vehicle access and provide
the curb front function at a location well-removed from the main terminal area to
enhance security within the CTA. The GTC, in conjunction with the Intermodal Transit
Center (ITC) and other parking facilities proposed as part of the LAX Master Plan, also
provided replacement parking for the existing parking that would be eliminated under
the Master Plan, such as in the CTA and Lots C and D.
i.

processing capacity provided by the existing Terminals 1-3 would be replaced by new
passenger processing facilities in the interior of the CTA (where the existing parking
garages are currently located). Under the LAX Specific Plan and Stipulated Settlement,
only the Demolition of Terminals 1-3 is a Yellow Light Project.

Notice of Preparation

The site proposed for the GTC under the approved LAX Master Plan, known as
Manchester Square, is located northeast of the intersection of Aviation and Century
Boulevards. Manchester Square is part of the ongoing LAX Voluntary Residential
Acquisition and Relocation Program, through which most of the area has been vacated.

Notice of Preparation
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The ITC at Aviation Boulevard and Imperial Highway set forth in the
approved LAX Master Plan, would not be constructed under this option.
The primary purpose of the ITC was to provide replacement parking
associated with the closure of the CTA to private and commercial
vehicles and to provide a connection to the Metro Green Line Aviation
Station. Under the potential alternative designs and configurations to be
evaluated in SPAS, the CTA would not be closed to private and
commercial vehicles; therefore, replacement parking at the ITC would no
longer be required. Also, subsequent to approval of the LAX Master
Plan, Metro developed plans to construct a light rail extension along
Aviation Boulevard between Century Boulevard and Imperial Highway as
part of the Metro Crenshaw-LAX project, which included a proposal for an
interface with a direct airport connection (i.e., dedicated route or
Automated People Mover) via a transit station along Aviation Boulevard
near 98th Street. This transit route will also serve as a northerly
extension of the Metro Green Line. Therefore, access to the Green Line
Aviation Station at this location would no longer be required.

ii.

i.

Construct APM1 as part of the approved Master Plan.

x

x

-12-

Under this option, LAWA would not build APM2. To provide a direct
connection to the CTA, LAWA would build a dedicated route along 98th
Street to provide access between the CTA, Lot C, the potential
Transportation Facility south of Lot C (identified in Ground Transportation
Concept A above), and the potential employee parking lot at Manchester
Square (identified in Ground Transportation Concept A above). The
dedicated route would also provide unimpeded access to the CTA for
employees and passengers using public transportation, notably the proposed
future Metro Crenshaw/Green Line station and regional bus center at
Aviation and Century Boulevards.

Do Not Build APM2 - Build a Dedicated Route between Manchester
Square and the CTA (included in Ground Transportation Concept A)

Construct APM2 to connect the GTC and the CTA via a route along the
south side of Century Boulevard.

x

Build APM2 (Approved Master Plan)

SPAS Options: As part of the LAX SPAS process, LAWA has identified three options
for APM2 that are under consideration for inclusion in the LAX SPAS. The options for
APM2 are depicted on Figures 3, 11 and 12 and are described below.

Problem APM2 was Designed to Address: Under the LAX Master Plan, the function
of APM2 is to provide connection between the planned GTC and the CTA.

Existing Conditions: LAX is not served by an APM system under existing conditions.

3.1.4 Automated People Mover 2

x

Notice of Preparation

The Intermodal Transit Center at Aviation Boulevard and Imperial
Highway set forth in the approved LAX Master Plan, would not be
constructed under this option. The primary purpose of the ITC was to
provide replacement parking associated with the closure of the CTA to
private and commercial vehicles and to provide a connection to the Metro
Green Line Aviation Station. Under the potential alternative designs and
configurations to be evaluated in SPAS, the CTA would not be closed to
private or commercial vehicles; therefore, replacement parking at the ITC
would no longer be required. Also, subsequent to approval of the LAX
Master Plan, Metro developed plans to construct a light rail extension
along Aviation Boulevard between Century Boulevard and Imperial
Highway as part of the Metro Crenshaw-LAX project, which included a
proposal for an interface with a direct airport connection (i.e., dedicated
route or Automated People Mover) via a transit station along Aviation
Boulevard near 98th Street. This transit route will also serve as a
northerly extension of the Metro Green Line. Therefore, access to the
Green Line Aviation Station at this location would no longer be required.

x
x

x

x

-11-

Provide public and employee parking in Lot C and Lot D.

The potential Transportation Center on 98th Street would serve as a
second connection point between the airport and ground transportation
services, including parking and a second APM station, and may serve as
a CTA-access pick-up/drop-off point for certain vehicles.

Maintain private vehicle access to the CTA.
Construct a ConRAC in the Manchester Square area and a
Transportation Center north of 98th Street and south of Lot C. The
ConRAC would connect to the CTA via an APM system, which would
also provide a direct airport connection for employees and passengers
using public transportation (proposed future Metro regional bus center,
potential future Metro Crenshaw-LAX Transit Corridor Project, and future
Green Line northerly extension to Century and Aviation Boulevards via
the Crenshaw-LAX Transit Corridor Project) as well as a potential pickup/drop-off point for certain vehicles.

x

iii. Maintain Access to CTA - Build ConRAC at Manchester Square, Public
and Employee Parking in Lot C, and Transportation Facility South of Lot
C and North of 98th Street (Ground Transportation Concept B) - Figure 16

Maintain public parking in Lot C.
The ConRAC set forth in the approved LAX Master Plan, would not be
constructed under this option.

x

services, including parking, and may serve as a CTA-access pickup/drop-off point for certain vehicles.

Notice of Preparation
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EIR Alternatives Based on Yellow Light Project Options

APM1, set forth in the approved LAX Master Plan, would not be built under
this option. The primary purpose of APM1 was to connect the ITC to the
CTA. As noted above, the ITC would not be constructed under the potential
alternative designs and configurations to be evaluated in SPAS, other than
the approved LAX Master Plan, therefore, APM1 would no longer be
required.

APM1, set forth in the approved LAX Master Plan, would not be built under
this option. The primary purpose of APM1 was to connect the ITC to the
CTA. As noted above, the ITC would not be constructed under the potential
alternative designs and configurations to be evaluated in SPAS, other than
the approved LAX Master Plan, therefore, APM1 would no longer be
required.

x

In conjunction with the various airfield options, the potential need to realign Lincoln
Boulevard will be evaluated.

-13-

-14-

Other LAX SPAS Ground Access Improvements

The basic characteristics of the improvements under consideration are summarized in
Table 1.

3.1.6

The existing configuration of roadways into LAX results in congestion at the entrance to
the CTA. To alleviate this constraint, on-airport road "Sky Way" would be relocated to
the east, thereby moving the intersection of Sky Way and World Way farther away from
Terminal 1 and alleviating congestion.

The on-site road improvements associated with development of the GTC and APM2, as
set forth in the approved Master Plan, would not be necessary under the potential
alternatives to be evaluated in SPAS, other than the approved LAX Master Plan.
Therefore, it is not necessary to develop potential alternative designs, technologies or
configurations that would provide solutions to the problems that these Yellow Light
Projects were designed to address (i.e., access to the GTC and APM2).

3.1.5 On-Site Road Improvements Associated with the GTC and APM2

Modify APM2 to provide a direct connection between the CTA, Lot C, the
potential Transportation Facility south of Lot C (identified in Ground
Transportation Concept B above), and the potential ConRAC at Manchester
Square (identified in Ground Transportation Concept B above). APM2,
which was originally planned to follow Century Boulevard, would instead be
constructed along 98th Street (the route planned for APM1 under the LAX
Master Plan). The alignment of APM2 would be modified within the CTA to
follow the existing roadway system. The western terminus would be located
within Manchester Square, east of the intersection of 98th Street and
Aviation Boulevard, across Aviation Boulevard from Metro's proposed future
Crenshaw/Green Line station and regional bus center, thereby providing
unimpeded access to the CTA for employees and passengers using the
public transportation system.

x

iii. Build a Modified APM2 (included in Ground Transportation Concept B)

x

Notice of Preparation

In addition to the two variations of the No Project Alternative required by CEQA, the
LAX SPAS EIR will consider versions and/or combinations of the various Yellow Light
Project options that represent a reasonable range of alternatives. At this time, LAWA
has not determined which combinations will ultimately be considered in the LAX SPAS
EIR. It is anticipated that one or more of the alternatives ultimately developed will be
analyzed fully in the EIR, whereas other alternatives will be analyzed at a lesser level of
detail or may be eliminated from further consideration due to their infeasibility or inability
to meet the project objectives.

CEQA requires that an EIR include among the range of alternatives a "no project"
scenario. In accordance with Section 15126.6 of the CEQA Guidelines the SPAS EIR
will consider two "no project" scenarios. The first, the "No Project/No Development"
Alternative, assumes that none of the Yellow Light Projects, or options thereto, are
implemented. Under the "No Project/No Development," the existing conditions for each
Yellow Light Project, as described above, generally remain and the only changes would
be those that could be reasonably be assumed to occur in the absence of the project
(i.e., airfield-related operational and safety improvements, terminal upgrades, and
modifications to CTA roadways currently being advanced at LAX). The SPAS EIR will
also consider the "No Project/No SPAS" Alternative, which assumes that all of the
Yellow Light Projects are implemented as originally planned. This alternative assumes
implementation of the approved LAX Master Plan; under this alternative, none of the
new options developed as part of the SPAS process would be implemented.

The discussion above focuses on potential options for alternative designs, technologies
and configurations to the specific Yellow Light Projects identified in the LAX Specific
Plan (as modified by the Stipulated Settlement). However, for purposes of the
environmental impact report (EIR), individual options to each Yellow Light Project will be
grouped together to create comprehensive project alternatives for study in the EIR.
These project alternatives will be developed following the conclusion of the scoping
process.

3.2

The LAX Master Plan includes the development of a new parking structure near the
western end of the airport, near World Way West and Taxiway AA. The subject facility,
referred to as "West Employee Parking," was intended to serve as the primary point of
security checks for employees at the airport. It was also intended to replace the
employee parking that would be eliminated or displaced by other improvements
associated with the LAX Master Plan. Under the ground transportation options currently
being considered under SPAS, there would be no need for, or benefit from, developing
the West Employee Parking facility. Therefore, none of these options includes
construction of this facility, except for the approved LAX Master Plan option.

3.1.7 Elimination of the West Employee Parking Structure Identified in the LAX
Master Plan

Notice of Preparation
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Probable Environmental Effects of the Project

Maintain CTA Open to Public Access - Build ConRAC at Manchester Square and Transportation Facility
on 98th Street (No ITC)

-16-

LAWA will prepare responses to comments received during the public review period
regarding the adequacy of the Draft EIR. The comments and responses, together with
the Draft EIR and its appendices, will comprise the Final EIR. In arriving at a decision
on whether to proceed with the proposed Project, the Los Angeles City Council will
consider, among other things, the information in the Final EIR and will determine the
adequacy of the environmental documentation under CEQA.

While the NOP review and comment period required under CEQA is 30 days, LAWA is
providing an extended review/comment period to enhance the opportunity for public
agencies and other stakeholders to consider the NOP. Comments regarding the scope
and content of the Draft EIR will be accepted for 45 days following issuance of this
notice. Comments are due to LAWA no later than November 29, 2010 and will assist
LAWA in the preparation of the Draft EIR. The Draft EIR is scheduled to be completed
in mid- to late-2011. At that time, a Draft EIR Notice of Completion will be filed with the
Los Angeles County Clerk and the document will be circulated for a 45-day public
review period.

Comments and Next Steps

-15-

Realign Lincoln Boulevard and Modify Lincoln Boulevard/Sepulveda Boulevard Intersection

Eliminate Proposed West Employee Parking

Relocate Sky Way to East

Other LAX SPAS Ground Access Improvements

Build On-Site Road Improvements Associated with the GTC and APM2

Existing System (No GTC and APM2; therefore No GTC/APM-Related Road Improvements)

On-Site Road Improvements Associated with the GTC and APM2

Build Modified APM2 to connect public parking, proposed ConRAC and proposed Transportation Facility
to CTA (No APM1)

Build Dedicated Transit Route instead of APM2 to connect employee parking, public parking, and
proposed Transportation Facility to CTA (No APM1)

Build APM2 (Connecting GTC to CTA)

Existing Conditions (No APM)

Cumulative Impacts

x

Maintain CTA Open to Public Access - Build Employee Parking Lot at Manchester Square and
Transportation Facility on 98th Street (No ConRAC or ITC)

Close CTA to Public Access - Build GTC

Maintain Existing CTA Ground Access System (CTA Open to Public Access - No GTC)

Ground Transportation Center

Demolish Most of Terminals 1-3 (particularly the piers/concourses)

Maintain Existing Terminal 1-3 Buildings with Modifications to Some Gates and Addition of Concourse 0
Maintain General Existing Terminal 1-3 Building Layout, with Partial Demolition of Terminal 1 ,
Modifications to Some Gates and Addition of Concourse 0

Maintain Existing Terminal 1-3 Buildings and Gates

Demolition of Terminals 1, 2, and 3

Relocate Runway 6L/24R 400' North

Relocate Runway 6L/24R 300' North

Relocate Runway 6L/24R 200' North

Relocate Runway 6L/24R 100' North

Relocate Runway 6R/24L 100' South

Relocate Runway 6R/24L 340' South

Automated People Mover 2

Public Utilities (Water, Wastewater and Solid Waste)

x

Yellow Light Project Options
Maintain Existing Runway Layout with minor modifications

North Airfield Reconfiguration

3.4

Public Services

x

Notice of Preparation
Table 1
Potential Alternative Designs, Technologies and Configurations That May be Analyzed in the EIR

These topics will be addressed in the Draft EIR.

Aesthetics

Biological Resources

x

x

Cultural Resources

x

Aviation Safety

Land Use

x

x

Noise

x

Hydrology/Water Quality

Traffic and Circulation

x

Hazardous Materials/Risk of Upset

Human Health Risk

x

x

Greenhouse Gas Emissions

x

x

Air Quality

x

An Initial Study Checklist has been prepared for the proposed Project and is attached at
the end of this NOP. Based on a preliminary review of the Project site and in
consideration of the proposed Project activities, LAWA has determined that potentially
adverse effects may occur in the following areas:

3.3

Notice of Preparation
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LAX Speciﬁc Plan Amendment Study
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Approved LAX Master Plan
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North Airfield Option
Runway 6R-24L Relocated 100 ft. South
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North Airfield Option
Runway 6L-24R Relocated 100 ft. North (With Dual Displaced Thresholds)
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North Airfield Option
Runway 6L-24R Relocated 200 ft. North (With Dual Displaced Thresholds)
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North Airfield Option
Runway 6L-24R Relocated 300 ft. North (With Dual Displaced Thresholds)
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North Airfield Option
Runway 6L-24R Relocated 400 ft. North (With Dual Displaced Thresholds)

Figure

10

14

15

16

Not to Scale north
Prepared by: STV, 2010.

LAX Speciﬁc Plan Amendment Study

Ground Transportation Concept A
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Ground Transportation Concept B

Figure
16

Not to Scale north
Prepared by: STV, 2010.

LAX Speciﬁc Plan Amendment Study

Council District 11

Los Angeles World Airports

AD-007-08

DOES NOT have significant changes from previous actions.

North - Open Space, Recreation, and
Residential
East - Airport, Commercial, Industrial,
and Residential
South - Airport
West – Open Space

SURROUNDING LAND USES

Airport-related airfield, access and
ground transportation facilities.

PLANNED LAND USE & ZONE

LAX - A Zone: Airport Airside Subarea
LAX - L Zone: Airport Landside
Subarea
LAX - N Zone: LAX Northside
Subarea

EXISTING ZONING

PROJECT DENSITY

IS-1

MAX. DENSITY PLAN

MAX. DENSITY ZONING

Los Angeles International Airport Specific Plan

PLANNING DISTRICT

NO DISTRICT PLAN

DOES NOT CONFORM TO PLAN

DOES CONFORM TO PLAN

STATUS:
PRELIMINARY
PROPOSED
ADOPTED
December 14, 2004

The project site is located within LAX, generally south of Westchester Parkway, west of Interstate 405, north of Imperial
Highway and east of Pershing Drive.

PROJECT LOCATION

The Project site is located within a highly-developed, urbanized area consisting of airport, commercial, transportation (i.e.,
interstate highways) and residential uses. West of the Project site are the Los Angeles/El Segundo Dunes, a designated
Ecologically Sensitive Habitat Area, and beyond the Dunes is the Pacific Ocean.

ENVIRONMENTAL SETTING:

The proposed Project consists of potential alternative designs, technologies, and configurations for the LAX Master Plan
Program that would provide solutions to the problems that the Yellow Light Projects were designed to address, consistent
with a practical capacity of LAX at 78.9 million annual passengers, the same practical capacity as included in the approved
LAX Master Plan. The Yellow Light Projects are: the Ground Transportation Center (GTC); Automated People Mover
(APM) 2 from the GTC to the Central Terminal Area (CTA); Demolition of CTA Terminals 1, 2, and 3; North Runway reconfiguration, including center taxiways; and, on-site road improvements associated with the GTC and APM 2. Please see
the accompanying Notice of Preparation for additional information regarding the Project Description.

PROJECT DESCRIPTION:

Los Angeles International Airport Master Plan
Case No. CF-00-1774-S4 and CPC 2003-4647
GPA/ZC/CA/MPR
LAX Master Plan EIR (SCH#1997061047)
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(Article IV City CEQA Guidelines)
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CALIFORNIA ENVIRONMENTAL QUALITY ACT

OFFICE OF THE CITY CLERK
ROOM 615, CITY HALL
LOS ANGELES, CALIFORNIA 90012
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October 14, 2010

Los Angeles World Airports

IS-4

Los Angeles International Airport Specific Plan Amendment Study

PROPOSAL NAME (If Applicable)*

DATE SUBMITTED

AGENCY REQUIRING CHECKLIST

1 World Way, Room 218, Los Angeles, CA 90045

PROPONENT ADDRESS

PHONE NUMBER*

BACKGROUND

PROPONENT NAME

&

INITIAL STUDY CHECKLIST (To be completed by the Lead City Agency)

Earlier Analysis Used. Identify and state where they are available for review.
Impacts Adequately Addressed. Identify which effects from the above checklist were
within the scope of and adequately analyzed in an earlier document pursuant to applicable
legal standards, and state whether such effects were addressed by mitigation measures based
on the earlier analysis.
Mitigation Measures. For effects that are “Less Than Significant With Mitigation Measures
Incorporated,” describe the mitigation measures which were incorporated or refined from
the earlier document and the extent to which they address site-specific conditions for the
project.

Land Use/Planning
Mineral Resources
Noise
Population/Housing

Agricultural Resources
Air Quality
Biological Resources
Cultural Resources
Geology/Soils
Greenhouse Gas Emissions

IS-3

Hazards & Hazardous Materials
Hydrology/Water Quality

Aesthetics

Mandatory Findings of Significance

Utilities/Service Systems

Transportation/Traffic

Recreation

Public Services

The environmental factors checked below would be potentially affected by this project, involving at least one impact that is
a "Potentially Significant Impact" as indicated by the checklist on the following pages.

ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED:

9) The explanation of each issue should identify:
1)
The significance criteria or threshold, if any, used to evaluate each question; and
2)
The mitigation measure identified, if any, to reduce the impact to less than significance.

8) This is only a suggested form, and lead agencies are free to use different formats; however, lead
agencies should normally address the questions from this checklist that are relevant to a project’s
environmental effects in whichever format is selected.

7) Supporting Information Sources: A sources list should be attached, and other sources used or
individuals contacted should be cited in the discussion.

6) Lead agencies are encouraged to incorporate into the checklist references to information sources for
potential impacts (e.g., general plans, zoning ordinances). Reference to a previously prepared or
outside document should, where appropriate, include a reference to the page or pages where the
statement is substantiated.

3)

1)
2)

5) Earlier analysis must be used where, pursuant to the tiering, program EIR, or other CEQA process, an
effect has been adequately analyzed in an earlier EIR, or negative declaration. Section 15063 (c)(3)(D).
In this case, a brief discussion should identify the following:
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d. Disturb any human remains, including those interred outside
of formal cemeteries?

c. Directly or indirectly destroy a unique paleontological
resource or site or unique geologic feature?

b. Cause a substantial adverse change in significance of an
archaeological resource pursuant to State CEQA §15064.5?

a. Cause a substantial adverse change in significance of a
historical resource as defined in State CEQA §15064.5?

V. CULTURAL RESOURCES: Would the project:

f. Conflict with the provisions of an adopted Habitat
Conservation Plan, Natural Community Conservation Plan, or
other approved local, regional, or state habitat conservation plan?

e. Conflict with any local policies or ordinances protecting
biological resources, such as tree preservation policy or
ordinance (e.g., oak trees or California walnut woodlands)?

d. Interfere substantially with the movement of any native
resident or migratory fish or wildlife species or with established
native resident or migratory wildlife corridors, or impede the use
of native wildlife nursery sites?

c. Have a substantial adverse effect on federally protected
wetlands as defined by Section 404 of the Clean Water Act
(including, but not limited to, marsh vernal pool, coastal, etc.)
Through direct removal, filling, hydrological interruption, or
other means?

b. Have a substantial adverse effect on any riparian habitat or
other sensitive natural community identified in the City or
regional plans, policies, regulations by the California Department
of Fish and Game or U.S. Fish and Wildlife Service ?

a. Have a substantial adverse effect, either directly or through
habitat modification, on any species identified as a candidate,
sensitive, or special status species in local or regional plans,
policies, or regulations by the California Department of Fish and
Game or U.S. Fish and Wildlife Service ?

IV. BIOLOGICAL RESOURCES. Would the project:

f. Result in a substantial increase in greenhouse gas emissions?

e. Create objectionable odors affecting a substantial number of
people?

d. Expose sensitive receptors to substantial pollutant
concentrations?

c. Result in a cumulatively considerable net increase of any
criteria pollutant for which the air basin is non-attainment
(ozone, carbon monoxide, PM10, & PM2.5) under an applicable
federal or state ambient air quality standard?

an existing or projected air quality violation?

Potentially
Significant Impact

Potentially
Significant Unless
Less Than
Mitigation
Incorporated
Significant Impact
No Impact

ENVIRONMENTAL IMPACTS

IS-5

b. Violate any air quality standard or contribute substantially to

a. Conflict with or obstruct implementation of the South Coast
Air Quality Management Plan?

III. AIR QUALITY. The significance criteria established by
the South Coast Air Quality Management District (SCAQMD)
may be relied upon to make the following determinations.
Would the project result in:

d) Result in the loss of forest land or conversion of forest land to
non-forest use?

c) Conflict with existing zoning for, or cause rezoning of, forest
land (as defined in Public Resources Code section 12220(g)),
timberland (as defined by Public Resources Code section 4526),
or timberland zoned Timberland Production (as defined by
Government Code section 51104(g))?

b. Conflict the existing zoning for agricultural use, or a
Williamson Act Contract?

a. Convert Prime Farmland, Unique Farmland, or Farmland of
Statewide Importance, as shown on the maps prepared pursuant
to the Farmland Mapping and Monitoring Program of the
California Resources Agency, to non-agricultural use?

II. AGRICULTURAL AND FOREST RESOURCES. In
determining whether impacts to agricultural resources are
significant environmental effects, lead agencies may refer to the
California Agricultural Land Evaluation and Site Assessment
Model (1997) prepared by the California Department of
Conservation as an optional model to use in assessing impacts on
agriculture and farmland. In determining whether impacts to
forest resources, including timberland, are significant
environmental effects, lead agencies may refer to information
compiled by the California Department of Forestry and Fire
Protection regarding the state’s inventory of forest land,
including the Forest and Range Assessment Project and the
Forest Legacy Assessment project; and forest carbon
measurement methodology provided in Forest Protocols adopted
by the California Air Resources Board. Would the project:

d. Create a new source of substantial light or glare which would
adversely affect day or nighttime views in the area?

c. Substantially degrade the existing visual character or quality
of the site and its surroundings?

b. Substantially damage scenic resources, including, but not
limited to, trees, rock outcroppings, and historic buildings, or
other locally recognized desirable aesthetic natural feature within
a city-designated scenic highway?

Potentially
Significant Impact

Potentially
Significant Unless
Less Than
Mitigation
Significant Impact
Incorporated

No Impact

(Explanations of all potentially and less than significant impacts are
required to be attached on separate sheets)

a. Have a substantial adverse effect on a scenic vista?

I. AESTHETICS. Would the project:

&
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a. Physically divide an established community?

X. LAND USE AND PLANNING. Would the project:

j. Inundation by seiche, tsunami, or mudflow?

i. Expose people or structures to a significant risk of loss,
inquiry or death involving flooding, including flooding as a
result of the failure of a levee or dam?

IS-8

h. Place within a 100-year flood plain structures which would
impede or redirect flood flows?

g. Place housing within a 100-year flood plain as mapped on
federal Flood Hazard Boundary or Flood Insurance Rate Map or
other flood hazard delineation map?

f. Otherwise substantially degrade water quality?

e. Create or contribute runoff water which would exceed the
capacity of existing or planned stormwater drainage systems or
provide substantial additional sources of polluted runoff?

d. Substantially alter the existing drainage pattern of the site or
area, including through the alteration of the course of a stream or
river, or substantially increase the rate or amount of surface
runoff in an manner which would result in flooding on- or off
site?

c. Substantially alter the existing drainage pattern of the site or
area, including through the alteration of the course of a stream or
river, in a manner which would result in substantial erosion or
siltation on- or off-site?

b. Substantially deplete groundwater supplies or interfere with
groundwater recharge such that there would be a net deficit in
aquifer volume or a lowering of the local groundwater table level
(e.g., the production rate of pre-existing nearby wells would drop
to a level which would not support existing land uses or planned
land uses for which permits have been granted)?

a. Violate any water quality standards or waste discharge
requirements?

IX. HYDROLOGY AND WATER QUALITY. Would the
project result in:

IS-7

e. For a project located within an airport land use plan or, where
such a plan has not been adopted, within two miles of a public
airport or public use airport, would the project result in a safety

d. Be located on a site which is included on a list of hazardous
materials sites compiled pursuant to Government Code Section
65962.5 and, as a result, would it create a significant hazard to
the public or the environment?

c. Emit hazardous emissions or handle hazardous or acutely
hazardous materials, substances, or waste within one-quarter
mile of an existing or proposed school?

b. Create a significant hazard to the public or the environment
through reasonably foreseeable upset and accident conditions
involving the release of hazardous materials into the
environment?

a. Create a significant hazard to the public or the environment
through the routine transport, use, or disposal of hazardous
materials

VIII. HAZARDS AND HAZARDOUS MATERIALS.
Would the project:

b) Conflict with an applicable plan, policy or regulation adopted
for the purpose of reducing the emissions of greenhouse gases?

a) Generate greenhouse gas emissions, either directly or
indirectly, that may have a significant impact on the
environment?

VII. GREENHOUSE GAS EMISSIONS. Would the project:

d. Be located on expansive soil, as defined in Table 18-1-B of
the Los Angeles Building Code (2002), creating substantial risks
to life or property?

c. Be located on a geologic unit or soil that is unstable, or that
would become unstable as a result of the project, and potential
result in on- or off-site landslide, lateral spreading, subsidence,
liquefaction, or collapse?

b. Result in substantial soil erosion or the loss of topsoil?

iv. Landslides?

iii. Seismic-related ground failure, including liquefaction?

ii. Strong seismic ground shaking?

i. Rupture of a known earthquake fault, as delineated on the
most recent Alquist-Priolo Earthquake Fault Zoning Map issued
by the State Geologist for the area or based on other substantial
evidence of a known fault? Refer to Division of Mines and
Geology Special Publication 42.

g. Impair implementation of or physically interfere with an
adopted emergency response plan or emergency evacuation
plan?

h. Expose people or structures to a significant risk of loss, injury
or death involving wildland fires, including where wildlands are
adjacent to urbanized areas or where residences are intermixed
with wildlands?

a. Exposure of people or structures to potential substantial
adverse effects, including the risk of loss, injury or death
involving :

f. For a project within the vicinity of a private airstrip, would the
project result in a safety hazard for the people residing or
working in the area?

No Impact

VI. GEOLOGY AND SOILS. Would the project:

Potentially
Significant Unless
Less Than
Mitigation
Incorporated
Significant Impact

hazard for people residing or working in the project area?

Potentially
Significant Impact

Potentially
Significant Impact

Potentially
Significant Unless
Less Than
Mitigation
Incorporated
Significant Impact

No Impact
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f. Conflict with adopted policies, plans, or programs regarding
public transit, bicycle, or pedestrian facilities, or otherwise
decrease the performance or safety of such facilities?

e. Result in inadequate emergency access?

d. Substantially increase hazards to a design feature (e.g., sharp
curves or dangerous intersections) or incompatible uses (e.g.,
farm equipment)?

c. Result in a change in air traffic patterns, including either an
increase in traffic levels or a change in location that results in
substantial safety risks?

b. Conflict with an applicable congestion management program,
including, but not limited to level of service standards and travel
demand measures, or other standards established by the county
congestion management agency for designated roads or
highways?

c. Displace substantial numbers of people necessitating the
construction of replacement housing elsewhere?

IS-9

b. Displace substantial numbers of existing housing
necessitating the construction of replacement housing elsewhere?

a. Induce substantial population growth in an area either directly
(for example, by proposing new homes and businesses) or
indirectly (for example, through extension of roads or other
infrastructure)?

XIII. POPULATION AND HOUSING. Would the project:

f. For a project within the vicinity of a private airstrip, would the
project expose people residing or working in the project area to
excessive noise levels?

e. For a project located within an airport land use plan or, where
such a plan has not been adopted, within two miles of a public
airport or public use airport, would the project expose people
residing or working in the project area to excessive noise levels?

d. A substantial temporary or periodic increase in ambient noise
levels in the project vicinity above levels existing without the
project?

b. Exposure of people to or generation of excessive groundborne
vibration or groundborne noise levels?

a. Exposure of persons to or generation of noise in level in
excess of standards established in the local general plan or noise
ordinance, or applicable standards of other agencies?

XII. NOISE. Would the project result in:

b. Result in the loss of availability of a locally-important mineral
resource recovery site delineated on a local general plan, specific
plan, or other land use plan?

a. Result in the loss of availability of a known mineral resource
that would be of value to the region and the residents of the
state?

XI. MINERAL RESOURCES. Would the project result in:

c. Conflict with any applicable habitat conservation plan or
natural community conservation plan?

b. Conflict with applicable land use plan, policy or regulation of
an agency with jurisdiction over the project (including but not
limited to the general plan, specific plan, coastal program, or
zoning ordinance) adopted for the purpose of avoiding or
mitigating an environmental effect?

a. Conflict with an applicable plan, ordinance or policy
establishing measures of effectiveness for the performance of the
circulation system, taking into account all modes of
transportation including mass transit and non-motorized travel
and relevant components of the circulation system, including but
not limited to intersections, streets, highways and freeways,
pedestrian and bicycle paths, and mass transit?

No Impact

c. A substantial permanent increase in ambient noise levels in
the project vicinity above levels existing without the project?

Potentially
Significant Unless
Less Than
Mitigation
Incorporated
Significant Impact

XVI. TRANSPORTATION/CIRCULATION. Would the
project:

b. Does the project include recreational facilities or require the
construction or expansion of recreational facilities which might
have an adverse physical effect on the environment?

a. Would the project increase the use of existing neighborhood
and regional parks or other recreational facilities such that
substantial physical deterioration of the facility would occur or
be accelerated?

XV. RECREATION.

e. Other governmental services (including roads)?

d. Parks?

c. Schools?

b. Police protection?

a. Fire protection?

XIV. PUBLIC SERVICES. Would the project result in
substantial adverse physical impacts associated with the
provision of new or physically altered governmental facilities,
construction of which could cause significant environmental
impacts, in order to maintain acceptable service ratios, response
times or other performance objectives for any of the public
services:

Potentially
Significant Impact

Potentially
Significant Impact

Potentially
Significant Unless
Less Than
Mitigation
Incorporated
Significant Impact

No Impact
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&

Potentially
Significant Unless
Less Than
Mitigation
Incorporated
Significant Impact

(See Attachment A)

IS-11

DISCUSSION OF THE ENVIRONMENTAL EVALUATION (Attach additional sheets if necessary)

c. Does the project have environmental effects which cause
substantial adverse effects on human beings, either directly or
indirectly?

b. Does the project have impacts which are individually limited,
but cumulatively considerable?(“Cumulatively considerable”
means that the incremental effects of an individual project are
considerable when viewed in connection with the effects of past
projects, the effects of other current projects, and the effects of
probable future projects).

a. Does the project have the potential to degrade the quality of
the environment, substantially reduce the habitat of fish or
wildlife species, cause a fish or wildlife population to drop below
self-sustaining levels, threaten to eliminate a plant or animal
community, reduce the number or restrict the range of a rare or
endangered plant or animal or eliminate important examples of
the major periods of California history or prehistory?

XVIII. MANDATORY FINDINGS OF SIGNIFICANCE.

g. Comply with federal, state, and local statutes and regulations
related to solid waste?

f. Be served by a landfill with sufficient permitted capacity to
accommodate the project’s solid waste disposal needs?

e. Result in a determination by the wastewater treatment
provider which serves or may serve the project that it has
adequate capacity to serve the project’s projected demand in
addition to the provider’s existing commitments?

d. Have sufficient water supplies available to serve the project
from existing entitlements and resource, or are new or expanded
entitlements needed?

c. Require or result in the construction of new stormwater
drainage facilities or expansion of existing facilities, the
construction of which could cause significant environmental
effects?

b. Require or result in the construction of new water or
wastewater treatment facilities or expansion of existing facilities,
the construction of which could cause significant environmental
effects?

a. Exceed wastewater treatment requirements of the applicable
Regional Water Quality Control Board?

XVII. UTILITIES. Would the project:

Potentially
Significant Impact

No Impact

22

A-2

LAX Specific Plan Amendment Study
October 2010

City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.16, April 2004.

Notice of Preparation

1

f. Result in a substantial increase in greenhouse gas emissions?

e. Create objectionable odors affecting a substantial number of people?

d. Expose sensitive receptors to substantial pollutant concentrations?

c. Result in a cumulatively considerable net increase of any criteria pollutant for which the air
basin is non-attainment (ozone, carbon monoxide, PM10, and PM2.5) under an applicable
federal or state ambient air quality standard?

b. Violate any air quality standard or contribute substantially to an existing or projected air
quality violation?

a. Conflict with or obstruct implementation of the South Coast Air Quality Management Plan?

III.
AIR QUALITY. The significance criteria established by the South Coast Air Quality
Management District (SCAQMD) may be relied upon to make the following determinations. Would the
project result in:

a-e. No Impact. The project is located within a developed airport and is surrounded by airport
uses, urbanized areas, and the Los Angeles/El Segundo Dunes. As indicated in the LAX Master Plan EIR,
no agricultural or forest resources or operations currently exist, or have existed in the recent past, at the
project site or surrounding areas. Further, there are no Williamson Act contracts in effect for the project
site or surrounding areas.1 The proposed project would represent a continuation of the current airportrelated and urban uses and would not convert farmland to non-agricultural use nor would it result in any
conflicts with existing zoning for agricultural use or a Williamson Act contract. Similarly, it would not
result in the conversion of forest land to non-forest use. Therefore, no impacts to agricultural or forest
resources would occur with implementation of the proposed project, and no mitigation measures are
required. As such, this issue does not require any further analysis in the LAX SPAS EIR.

e. Involve other changes in the existing environment which, due to their location or nature,
could result in conversion of Farmland, to non-agricultural use or conversion of forest land
to non-forest use?

d. Result in the loss of forest land or conversion of forest land to non-forest use?

4526), or timberland zoned Timberland Production (as defined by Government Code
section 51104(g))?

Attachment A – Explanation of Checklist Determinations

AESTHETICS. Would the project:

d. Create a new source of substantial light or glare which would adversely affect day or
nighttime views in the area?

c. Substantially degrade the existing visual character or quality of the site and its
surroundings?

b. Substantially damage scenic resources, including, but not limited to, trees, rock outcroppings,
and historic buildings, or other locally recognized desirable aesthetic natural feature within a
city-designated scenic highway?

a. Have a substantial adverse effect on a scenic vista?

Notice of Preparation
A-1

LAX Specific Plan Amendment Study
October 2010

c. Conflict with existing zoning for, or cause rezoning of, forest land (as defined in Public
Resources Code section 12220(g)), timberland (as defined by Public Resources Code section

b. Conflict the existing zoning for agricultural use, or a Williamson Act Contract?

a. Convert Prime Farmland, Unique Farmland, or Farmland of Statewide Importance, as
shown on the maps prepared pursuant to the Farmland Mapping and Monitoring Program
of the California Resources Agency, to non-agricultural use?

II.
AGRICULTURAL AND FOREST RESOURCES. In determining whether impacts to
agricultural resources are significant environmental effects, lead agencies may refer to the California
agricultural land evaluation and site assessment model (1997) prepared by the California department of
conservation as an optional model to use in assessing impacts on agriculture and farmland. Would the
Project:

a-d. Potentially Significant Impact. The LAX Master Plan EIR evaluated the aesthetic impacts of
the Master Plan alternatives, including potential impacts to aesthetic resources and views, as well as
impacts related to light emissions and glare. However, the SPAS Alternatives propose a different
configuration of certain LAX Master Plan facilities and, therefore, the proposed project has the potential to
create new or substantially different/increased aesthetic impacts than addressed in the LAX Master Plan
EIR. The LAX SPAS EIR will evaluate the potential for the SPAS Alternatives to have significant
aesthetic impacts that were not addressed in the LAX Master Plan EIR.

I.

ATTACHMENT A
EXPLANATION OF CHECKLIST DETERMINATIONS
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CULTURAL RESOURCES. Would the project:

a. Cause a substantial adverse change in significance of a historical resource as defined in State
CEQA §15064.5?

A-4

LAX Specific Plan Amendment Study
October 2010

Biological Opinion from United States Fish and Wildlife Service (USFWS) of the LAX Master Plan Final EIR, April
2004. Biological Opinion from USFWS of the LAX Operation and Maintenance, April, 2005.

Notice of Preparation
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Potentially Significant Impact. The LAX Master Plan EIR evaluated the impacts of the Master
Plan alternatives to historical resources. The findings of the historic resources surveys of LAWA-owned
property and adjacent areas conducted as part of the LAX Master Plan EIR indicated that four buildings

V.

Potentially Significant Impact. Please see Response No. IV.a-b above.

f. Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community
Conservation Plan, or other approved local, regional, or state habitat conservation plan?

Potentially Significant Impact. Please see Response No. IV.a-b above.

e. Conflict with any local policies or ordinances protecting biological resources, such as tree
preservation policy or ordinance (e.g., oak trees or California walnut woodlands)?

Potentially Significant Impact. Please see Response No. IV.a-b above.

BIOLOGICAL RESOURCES. Would the project:

b. Have a substantial adverse effect on any riparian habitat or other sensitive natural
community identified in the City or regional plans, policies, regulations by the California
Department of Fish and Game or U.S. Fish and Wildlife Service?

a. Have a substantial adverse effect, either directly or through habitat modification, on any
species identified as a candidate, sensitive, or special status species in local or regional plans,
policies, or regulations by the California Department of Fish and Game or U.S. Fish and
Wildlife Service?

A-3
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October 2010

City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.12, April 2004.
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Potentially Significant Impact. The LAX Master Plan EIR identified a number of small
ephemerally wetted areas within the LAX Master Plan boundaries, totaling 1.3 acres, subject to U.S. Army
Corps of Engineers jurisdiction. The 1.3 acres of jurisdictional wetlands were identified in the western
portion of the north and south airfields.2 The LAX Master Plan EIR determined that the 1.3 acres of

c. Have a substantial adverse effect on federally protected wetlands as defined by Section 404 of
the Clean Water Act (including, but not limited to, marsh vernal pool, coastal, etc.) through
direct removal, filling, hydrological interruption, or other means?

a-b. Potentially Significant Impact. The LAX Master Plan EIR evaluated the biological resources
impacts of the Master Plan alternatives, including potential impacts to biotic communities, endangered and
threatened species of flora and fauna, and wetlands. However, the SPAS Alternatives propose a different
configuration of certain LAX Master Plan facilities and, therefore, the proposed project has the potential to
create new or substantially different/increased biological resources impacts than addressed in the LAX
Master Plan EIR. The LAX SPAS EIR will evaluate the potential for the SPAS Alternatives to have
significant impacts to biological resources that were not addressed in the LAX Master Plan EIR.

IV.

a-f. Potentially Significant Impact. The LAX Master Plan EIR evaluated the air quality impacts of
the Master Plan alternatives, including the potential for the Master Plan alternatives to: conflict with or
obstruct implementation of the South Coast Air Quality Management Plan; violate air quality standards or
contribute to an existing or project air quality violation; result in a cumulatively considerable adverse net
increase in air pollutants; and, expose sensitive receptors to substantial pollutant concentrations/odors.
However, the SPAS Alternatives propose a different configuration of certain LAX Master Plan facilities
and, therefore, the proposed project has the potential to create new or substantially different/increased air
quality impacts than addressed in the LAX Master Plan EIR. Additionally, changes and updates to the
regulatory setting for air quality have occurred since completion of the Master Plan EIR. The LAX SPAS
EIR will evaluate if the SPAS Alternatives have potentially significant air quality impacts that were not
addressed in the LAX Master Plan EIR.

jurisdictional wetlands would be impacted under any and all of the alternatives considered, including even
under the No Action/No Project Alternative due to the fact that the subject ephemerally wetted areas were
within the Airfield Operations Area (AOA) and would be subject to impacts from ongoing airfield
operations and maintenance activities. A key consideration related to the impacts to the 1.3 acres was the
fact that the subject area contained embedded cysts of the Riverside Fairy Shrimp, a federally-listed
endangered species. Those embedded cysts were, however, subsequently removed from the airport in July
and August 2005, pursuant to an April 20, 2004 Biological Opinion from the United States Fish and
Wildlife Service (USFWS), as well as an April 8, 2005 Biological Opinion for Operation and Maintenance
Activities at LAX.3 The LAX SPAS EIR will provide an updated description of current conditions
relevant to the SPAS Alternatives study area and address the potential for impacts to wetlands.

d. Interfere substantially with the movement of any native resident or migratory fish or wildlife
species or with established native resident or migratory wildlife corridors, or impede the use
of native wildlife nursery sites?

Attachment A – Explanation of Checklist Determinations
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Mitigation Measure CR1: Prior to the initiation of grading and construction activities, LAWA
will retain a professional paleontologist, as defined in the Paleontologist Management Treatment Plan
(PMTP), who will determine if the project site exhibits a high or low potential for subsurface resources. If
the project site is determined to exhibit a high potential for subsurface resources, paleontological
monitoring will be conducted in accordance with the procedures stipulated in the PMTP. If the project site
is determined to exhibit a low potential for subsurface deposits, excavation need not be monitored as per
the PMTP. In the event that paleontological resources are discovered, the procedures outlined in the
PMTP for the identification of resources will be followed.

Because the proposed project is located within an area identified as having a high potential for
yielding unique paleontological deposits, in accordance with the LAX Master Plan Mitigation Monitoring
& Reporting Program Paleontological Management Treatment Plan (PMTP), 6 it is subject to oversight by
a professional paleontologist. In addition, as noted above, the potential exists for grading and excavation
to uncover vertebrate fossil remains. The potential destruction of fossils during construction would result
in a significant impact to a paleontological resource; however, the following mitigation measures, set forth
in the PMTP, are applicable to all LAX Master Plan projects, including any improvements occurring under
the SPAS.

The records search conducted for the LAX Master Plan EIR identified the presence of two vertebrate fossil
occurrences within the study area, three more in the immediate vicinity of the study area, and one beyond
the study area within two miles from the center of LAX proper. These fossils were found at depths
ranging from 13 to 70 feet. The deposits within which these resources occur were found to underlie the
entire LAX area and surrounding vicinity.5 The abundance of fossils within the LAX study area at depths
generally greater than six feet strongly suggests that grading and excavations for a variety of construction
activities, including those associated with the LAX SPAS alternatives, have the potential to expose and
damage potentially important fossils. This would be a significant impact on the region's paleontological
resources. Furthermore, the exposure of the fossil sites, and the accompanying potential for making the
site accessible for unauthorized fossil collection, could result in the loss of additional fossil remains,
associated scientific data, and fossil sites.
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City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.9.1, April 2004.
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Potentially Significant Unless Mitigation Incorporated. As indicated in the LAX Master Plan EIR,
the LAX property lies in the northwestern portion of the Los Angeles Basin, a broad structural syncline
with a basement of older igneous and metamorphic rocks overlain by thick younger marine and terrestrial
deposits. The older deposits that underlie the LAX area are assigned to the Palos Verdes Sand formation.
The Palos Verdes Sand formation is one of the better known Pleistocene age deposits in southern

c. Directly or indirectly destroy a unique paleontological resource or site or unique geologic
feature?

Potentially Significant Impact. The LAX Master Plan EIR evaluated the impacts of the Master
Plan alternatives to archaeological resources. However, the SPAS Alternatives propose a different
configuration of certain LAX Master Plan facilities and, therefore, the proposed project has the potential to
create new or substantially different/increased impacts to archaeological resources than addressed in the
LAX Master Plan EIR. The LAX SPAS EIR will evaluate the potential for the SPAS Alternatives to have
significant impacts to archaeological resources that were not addressed in the LAX Master Plan EIR. The
analysis will include an updated records search and consultation with the state Native American Heritage
Commission.

b. Cause a substantial adverse change in significance of an archaeological resource pursuant to
State CEQA §15064.5?

None of the proposed SPAS Alternatives would physically impact any of the potentially significant
historic resources identified above; however, the LAX SPAS EIR will provide an updated review of
potentially historic resources in or near the study area and an evaluation of potential impacts associated
with each of the SPAS alternatives.

x

x
x

Hangar One (listed on National Register) on the southeastern portion of LAX near the
northwest corner of Aviation Boulevard and Imperial Highway;
Theme Building (eligible for National Register) in the center of the LAX terminals;
WWII Munitions Storage Bunker (eligible for National Register) near the western boundary of
LAX; and
Intermediate Terminal Complex (eligible for the California Register) on the south side of
Century Boulevard between Sepulveda Boulevard and Airport Boulevard.

within the overall boundary of LAX are considered potentially significant historic/architectural resources.
These buildings are as follows:4

California. This unit was deposited in a shallow sea that covered the region some 124,000 years ago. The
results of the records search conducted as part of the LAX Master Plan EIR indicate that the Palos Verdes
Sand formation is a formation with a high potential for yielding unique paleontological deposits. The
Palos Verdes Sand formation covers half of the LAX area, beginning at Sepulveda Boulevard and
extending easterly beyond the airport.
x
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Strong seismic ground shaking?

Seismic-related ground failure, including liquefaction?
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City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.22, April 2004.
City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.22, April 2004.
City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.22, April 2004.
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Less Than Significant Impact. Liquefaction is a seismic hazard that occurs when strong ground
shaking causes saturated granular soil (such as sand) to liquefy and lose strength. The susceptibility of soil
to liquefy tends to decrease as the density of the soil increases and the intensity of ground shaking
decreases. As indicated in the LAX Master Plan EIR, the depth to groundwater at LAX is generally
greater than 90 feet, which would indicate that the site has a very low susceptibility to liquefaction.

iii.

As part of the proposed project, all construction would be designed in accordance with the provisions of
the Uniform Building Code (UBC) and the City of Los Angeles Building Code (LABC). Since the
proposed project would comply with UBC and LABC requirements, potential impacts associated with
strong seismic ground shaking would be less than significant, and no mitigation measures are required.

Less Than Significant Impact. As indicated in the LAX Master Plan EIR, the project site is located
in the seismically active southern California region; however, there is no evidence of faulting on the site,
and it is not located within an Alquist-Priolo Special Study Zone.9 Nevertheless, under the proposed
project, structures and people (relative to existing conditions) would be exposed to seismically-induced
ground shaking throughout the design life of the improvements. As noted in the LAX Master Plan EIR,
this is a condition that exists throughout the Los Angeles region.

ii.

Mitigation Measure CR2: In accordance with the PMTP, construction personnel will be briefed
by the consulting paleontologist in the identification of fossils or fossilferous deposits and in the correct
procedures for notifying the relevant individuals should such a discovery occur.

Less Than Significant Impact. Fault rupture is the surface displacement that occurs along the
surface of a fault during an earthquake. As indicated in the LAX Master Plan EIR, while the site is located
within the seismically active southern California region, it is not located within an Alquist-Priolo Special
Study Zone.7 Geotechnical literature indicates that the Charnock Fault, a potentially active fault, may be
located near or through eastern portions of LAX property. However, as stated in the LAX Master Plan
EIR, recent evaluation indicates that the Charnock Fault is considered to have low potential for surface
rupture independently or in conjunction with movement on the Newport-Inglewood Fault Zone, which is
located approximately three miles east of LAX.8 Therefore, impacts to people or structures resulting from
rupture of a known earthquake fault are considered less than significant, and no mitigation measures are
required.

GEOLOGY AND SOILS. Would the project:

i.
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Rupture of a known earthquake fault, as delineated on the most recent AlquistPriolo Earthquake Fault Zoning Map issued by the State Geologist for the area or
based on other substantial evidence of a known fault? Refer to Division of Mines
and Geology Special Publication 42.

a. Exposure of people or structures to potential substantial adverse effects, including the
risk of loss, injury, or death involving:

Notice of Preparation

VI.

Implementation of this mitigation measure would ensure that potential impacts associated with human
remains would be less than significant. As such, this issue does not require any further analysis in the
LAX SPAS EIR.

Mitigation Measure CR3: If human remains are found, all grading and excavation activities in
the vicinity shall cease immediately and the appropriate LAWA authority shall be notified. Compliance
with those procedures outlined in Section 7050.5(b) and (c) of the State Health and Safety Code, Section
5097.94(k) and (i) and Section 5097.98(a) and (b) of the Public Resources Code shall be required. In
addition, those steps outlined in Section 15064.5(e) of the CEQA Guidelines shall also be implemented.

Potentially Significant Unless Mitigation Incorporated. The project site is developed with
aviation-related uses, and the airport is located within a highly urbanized area. Within the project area,
traditional burial resources would likely be associated with the Native American group known as the
Gabrielino. Based on previous surveys conducted at LAX and the results of the record searches completed
in 1995, 1997, and 2000 for the LAX Master Plan EIR, no traditional burial sites have been identified
within the LAX boundaries or in the vicinity. However, if human remains are encountered, the following
mitigation measure is required.

d. Disturb any human remains, including those interred outside of formal cemeteries?

Implementation of these mitigation measures would reduce potential impacts associated with
paleontological resources to a level that is less than significant. As such, no further analysis of potential
impacts to paleontological resources is required for the LAX SPAS EIR.
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City of Los Angeles Planning Department, Safety Element of the City of Los Angeles General Plan, Exhibit C,
Landslide Inventory & Hillside Areas In the City of Los Angeles, June 1994.
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Less Than Significant Impact. Settlement of foundation soils beneath engineered structures or fills
typically results from the consolidation and/or compaction of the foundation soils in response to the
increased load induced by the structure or fill. As indicated in the LAX Master Plan EIR, the presence of
undocumented and typically weak artificial fill at LAX creates the potential for settlement. The Lakewood

c. Be located on a geologic unit or soil that is unstable, or that would become unstable as a
result of the project, and potentially result in on- or off-site landslide, lateral spreading,
subsidence, liquefaction, or collapse?

Less Than Significant Impact. As indicated in the LAX Master Plan EIR, the potential for soil
erosion on the project site is low due to the generally level topography of the project site. In addition, the
majority of the project site is developed with buildings and covered with impervious surfaces. The
proposed project would result in substantial grading, excavation and use of fill during construction of the
airport facilities. Conformance with LABC Sections 91.7000 through 91.7016, which include construction
requirements for grading, excavation, and use of fill, would reduce the potential for wind or waterborne
erosion. In addition, the LABC requires an erosion control plan that is reviewed by the Department of
Building and Safety prior to construction if grading exceeds 200 cubic yards and occurs during the rainy
season (between November 1 and April 15). The project applicant, LAWA, would be required to prepare
an erosion control plan to reduce soil erosion. Therefore, proposed project impacts related to soil erosion
are anticipated to be less than significant, and no mitigation measures are required.

b. Result in substantial soil erosion or the loss of topsoil?

No Impact. The project site and vicinity are relatively flat and are primarily surrounded by existing
airport and urban development. Furthermore, the City of Los Angeles Landslide Inventory and Hillside
Areas map does not identify any areas in the vicinity of the project site that contain unstable slopes which
may be prone to seismically-produced landslides.18 Implementation of the proposed project would not
result in the exposure of people or structures to the risk of landslides during a seismic event. Therefore, no
impacts resulting from landslides would occur, and no mitigation measures are required.

Landslides?
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Groundwater, generally shallow, that is isolated and not connected to an aquifer.
City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.22, April 2004.
City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.22, April 2004.
Lateral Spreading: Deformation of very gently sloping ground (or virtually flat ground adjacent to an open body of
water) that occurs when cyclic shear stresses caused by an earthquake induce liquefaction, reducing the shear strength
of the soil and causing failure and "spreading" of the slope.
Ground Lurching: Ground-lurching (and related lateral extension) is the horizontal movement of soil, sediments, or fill
located on relatively steep embankments or scarps as a result of earthquake-induced ground shaking. Damage includes
lateral movement of the slope in the direction of the slope face, ground cracks, slope bulging, and other deformations.
City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.22, April 2004.
Public Resources Code 2690-2699.6.
City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.22, April 2004.
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The California Department of Conservation (CDC) is mandated by the Seismic Hazards Act of 199016 to
identify and map the state's most prominent earthquake hazards in order to help avoid damage resulting
from earthquakes. The CDC's Seismic Hazard Zone Mapping Program charts areas prone to liquefaction
and earthquake-induced landslides throughout California's principal urban and major growth areas.
According to the Seismic Hazard Map for the Inglewood Quadrangle, no potential liquefaction zones are
located within the LAX area. Isolated zones of potential seismic slope instability are identified near the
western edge of the airport, within the dune area.17

Seismically-induced ground shaking can also cause slope-related hazards through various processes
including slope failure, lateral spreading,13 flow liquefaction, and ground lurching.14 Because existing
slopes in the LAX vicinity are relatively small in area and of low angle and height (less than 15 feet) the
overall potential for such failures is considered to be low.15

Strong ground shaking will also tend to densify loose to medium dense deposits of partially saturated
granular soils and could result in seismic settlement of foundations and the ground surface at LAX. Due to
variations in material type, seismic settlements would tend to vary considerably across LAX, but are
generally estimated to be between negligible and 0.5 inch; the overall potential for damaging seismicallyinduced settlement is considered to be low.12

However, perched groundwater10 conditions have been noted in the upper 20 to 60 feet at some locations at
LAX, and the density of sand deposits in the upper 30 feet is generally considered to be low to medium
dense. Liquefaction could, therefore, potentially occur in very localized areas; however, the overall
potential for liquefaction at LAX is considered low.11

In summary, the potential for seismic-related ground failure at the project site is considered low. As part
of the proposed project, all construction would be designed in accordance with the provisions of the UBC
and the LABC. Since the proposed project would comply with UBC and LABC requirements, potential
impacts associated with seismic-related ground failure would be less than significant, and no mitigation
measures are required.

iv.
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a. Generate greenhouse gas emissions, either directly or indirectly, that may have a
significant impact on the environment?

GREENHOUSE GAS EMISSIONS. Would the project:
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City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.23, April 2004.
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Potentially Significant Impact. The LAX Master Plan EIR evaluated the potential impacts related
to the risk of upset at facilities that store acutely hazardous materials (i.e., the Central Utility Plan) or large

b. Create a significant hazard to the public or the environment through reasonably foreseeable
upset and accident conditions involving the release of hazardous materials into the
environment?

Less Than Significant Impact. Construction and operation of the proposed project would involve
the use of potentially hazardous materials, including vehicle fuels, oils, transmission fluids, and cleaning
solvents. As indicated in the LAX Master Plan EIR, compliance with existing federal, state and local
regulations and routine precautions would reduce the potential for accidental releases of a hazardous
material to occur and would minimize the impact of an accident should one occur.21 As such, construction
of the proposed project would not create a significant hazard to the public or the environment through the
routine transport, use, or disposal of hazardous materials, and no mitigation measures are required.

a. Create a significant hazard to the public or the environment through the routine transport,
use, or disposal of hazardous materials?

VIII. HAZARDS AND HAZARDOUS MATERIALS. Would the project:

Potentially Significant Impact. Construction and operation of the improvements being considered
for the proposed project could generate substantial amounts of greenhouse gas emissions. The LAX SPAS
EIR will evaluate the potential for the SPAS Alternatives to conflict with an applicable plan, policy or
regulation adopted for the purpose of reducing the emissions of greenhouse gases.

b. Conflict with an applicable plan, policy or regulation adopted for the purpose of reducing
the emissions of greenhouse gases?

Potentially Significant Impact. Construction and operation of the improvements being considered
for the proposed project could generate substantial amounts of greenhouse gas emissions. The LAX SPAS
EIR will evaluate the potential for the SPAS Alternatives to have significant greenhouse gas emission
impacts.

VII.
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City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.22, April 2004.
City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.22, April 2004.
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Conclusion: Based on the above discussion of Items VI.a. through VI.e., the analysis provided in Section
4.22 of the LAX Master Plan EIR, relative to potential impacts associated with geology and soils, is
considered to be adequate, current, and complete. No significant impacts are anticipated to occur under
any of the SPAS Alternatives and no further evaluation is required for the LAX SPAS EIR.

No Impact. The project site is located in an urbanized area where wastewater infrastructure is
currently in place. The proposed project would not use septic tanks or alternative wastewater disposal
systems. Therefore, the ability of on-site soils to support septic tanks or alternative wastewater systems
would not be relevant to the proposed project, and no mitigation measures are required.

e. Have soils incapable of adequately supporting the use of septic tanks or alternative
wastewater disposal systems where sewers are not available for the disposal of wastewater?

New structures under the SPAS Alternatives could be subject to the effects of expansive soils. As project
construction would occur in accordance with the LABC Sections 91.7000 through 91.7016, which include
construction requirements for grading, excavation, and foundation work, the potential for hazards to occur
as a result of expansive soils would be minimized. Therefore, proposed project implementation would not
result in significant impacts associated with expansive soils, and no substantial risks to life or property
would occur. No mitigation measures are required.

Less Than Significant Impact. Expansive soils are typically composed of certain types of silts and
clays that have the capacity to shrink or swell in response to changes in soil moisture content. Shrinking or
swelling of foundation soils can lead to damage to foundations and engineered structures including tilting
and cracking. As indicated in the LAX Master Plan EIR, fill materials located in some portions of the
LAX area could be prone to expansion, and some portions of the Lakewood Formation found beneath the
eastern portion of LAX may also be susceptible, due to their higher content of clay and silt.20

d. Be located on expansive soil, as defined in Table 18-1-B of the Los Angeles Building Code
(2002), creating substantial risks to life or property?

Formation also includes some silt and clay layers prone to settlement. However, foundation design
features and construction methods can reduce the potential for excessive settlement at LAX, and the
overall potential for damaging settlement is considered low.19 See also Responses VI.a.iii and VI.a.iv
above.
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No Impact. The project site and vicinity are predominantly paved and/or developed. There are no
fire hazard areas containing flammable brush, grass, or trees on the project site. Furthermore, the project
site is not within a City of Los Angeles Wildfire Hazard Area, as delineated in the Safety Element of the

h. Expose people or structures to a significant risk of loss, injury, or death involving wildland
fires, including where wildlands are adjacent to urbanized areas or where residences are
intermixed with wildlands?

Potentially Significant Impact. As indicated in Response No. XIII.a and Response No. XIII.b
below, the LAX Master Plan EIR evaluated the impacts on emergency services from implementation of the
Master Plan alternatives. However, the SPAS Alternatives propose a different configuration of certain
LAX Master Plan facilities and, therefore, the proposed project has the potential to create new or
substantially different/increased impacts on emergency access than addressed in the LAX Master Plan
EIR. The LAX SPAS EIR will evaluate the potential for the SPAS Alternatives to have significant
impacts on emergency access that were not addressed in the LAX Master Plan EIR.
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Potentially Significant Impact. As part of the LAX Master Plan EIR, pursuant to Government
Code Section 65962.5, a hazardous waste site database search for the LAX Master Plan alternatives was
conducted.
The results of the database search identified a number of existing known
contamination/remediation sites within the LAX boundaries. As part of the LAX SPAS EIR, a new
hazardous waste site database search will be conducted to identify any potential additional hazardous
waste contamination/remediation sites within or adjacent to LAX that may be impacted by construction of
the LAX SPAS alternatives. In addition, the SPAS Alternatives propose a different configuration of
certain LAX Master Plan facilities and, therefore, the proposed project has the potential to create new or
substantially different/increased hazardous material impacts with respect to existing contamination and
remediation activities than addressed in the LAX Master Plan EIR. The LAX SPAS EIR will evaluate the
potential for the SPAS Alternatives to have significant hazardous material impacts related to existing
contamination and remediation activities that were not addressed in the LAX Master Plan EIR.

d. Be located on a site which is included on a list of hazardous materials sites compiled pursuant
to Government Code Section 65962.5 and, as a result, would it create a significant hazard to
the public or the environment?

g. Impair implementation of or physically interfere with an adopted emergency response plan
or emergency evacuation plan?

No Impact. The project site is not located within the vicinity of a private airstrip but rather within a
public airport.

f. For a project within the vicinity of a private airstrip, would the project result in a safety
hazard for the people residing or working in the area?

Potentially Significant Impact. The proposed project does not include the use or storage of acutely
hazardous materials, substances, or waste. However, schools within one-quarter mile of LAX may be
adversely impacted by hazardous air emissions from aircraft and airport-related vehicles/traffic. The LAX
Master Plan EIR evaluated the human health risks of increased emissions of toxic air pollutants on
sensitive receptors, including children at schools, associated with implementation of the Master Plan
alternatives. However, the SPAS Alternatives propose a different configuration of certain LAX Master
Plan facilities and, therefore, the proposed project has the potential to create new or substantially
different/increased human health impacts than addressed in the LAX Master Plan EIR. The LAX SPAS
EIR will evaluate the potential for the SPAS Alternatives to have significant human health impacts that
were not addressed in the LAX Master Plan EIR.

The airport plan adopted as part of the LAX Master Plan was designed in light of safety and
security considerations resulting from the terrorism events of September 11, 2001. As required by the LAX
Master Plan Stipulated Settlement, the LAX SPAS will include evaluation of security considerations,
which will be reflected in the LAX SPAS EIR.

c. Emit hazardous emissions or handle hazardous or acutely hazardous materials, substances,
or waste within one-quarter mile of an existing or proposed school?

quantities of flammable or explosive fuels or other materials (i.e., the fuel farm, liquefied natural gas
(LNG)/compressed natural gas (CNG) facilities) from implementation of the Master Plan alternatives.
However, the SPAS Alternatives propose a different configuration of certain LAX Master Plan facilities
and, therefore, the proposed project has the potential to create new or substantially different/increased
impacts associated with risk of upset than addressed in the LAX Master Plan EIR. The LAX SPAS EIR
will evaluate the potential for the SPAS Alternatives to have significant risk of upset impacts that were not
addressed in the LAX Master Plan EIR.

e. For a project located within an airport land use plan or, where such a plan has not been
adopted, within two miles of a public airport or public use airport, would the project result in
a safety hazard for people residing or working in the project area?

Potentially Significant Impact. The LAX Master Plan EIR evaluated the aviation safety impacts of
the Master Plan alternatives. However, the North Airfield reconfiguration alternatives for the LAX SPAS
have the potential to create new or substantially different/increased aviation safety impacts than addressed
in the LAX Master Plan EIR. The LAX SPAS EIR will evaluate the potential for the LAX SPAS
alternatives to have significant aviation safety impacts that were not addressed in the LAX Master Plan
EIR.
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City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.13, April 2004.
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g-h. No Impact. As indicated in the LAX Master Plan EIR, no 100-year floodplain areas are
located within the LAX Master Plan boundaries.24 Further, the LAX SPAS alternatives do not involve the

h. Place within a 100-year flood plain structures which would impede or redirect flood flows?

g. Place housing within a 100-year flood plain as mapped on federal Flood Hazard
Boundary or Flood Insurance Rate Map or other flood hazard delineation map?

Potentially Significant Impact. Please see Response No. VIII.a. above.

f. Otherwise substantially degrade water quality?

Potentially Significant Impact. Please see Response No. VIII.a. above.

e. Create or contribute runoff water which would exceed the capacity of existing or planned
stormwater drainage systems or provide substantial additional sources of polluted runoff?

Potentially Significant Impact. Please see Response No. VIII.a. above.

d. Substantially alter the existing drainage pattern of the site or area, including through the
alteration of the course of a stream or river, or substantially increase the rate or amount of
surface runoff in a manner which would result in flooding on- or off site?

Potentially Significant Impact. Please see Response No. VIII.a. above.

c. Substantially alter the existing drainage pattern of the site or area, including through the
alteration of the course of a stream or river, in a manner which would result in substantial
erosion or siltation on- or off-site?

A-15

LAX Specific Plan Amendment Study
October 2010

City of Los Angeles Planning Department, Safety Element of the City of Los Angeles General Plan, Exhibit D,
Selected Wildfire Hazard Areas In the City of Los Angeles, April 1996.
City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.7, April 2004.
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Less Than Significant Impact. As indicated in the LAX Master Plan EIR, the project site is located
within the West Coast Groundwater Basin. Groundwater beneath LAX is not used for municipal or
agricultural purposes.23 Construction and operation of the proposed project would not require the use of
groundwater and, thus, would not deplete groundwater supplies. The majority of the project site is

b. Substantially deplete groundwater supplies or interfere with groundwater recharge such that
there would be a net deficit in aquifer volume or a lowering of the local groundwater table
level (e.g., the production rate of pre-existing nearby wells would drop to a level which would
not support existing land uses or planned land uses for which permits have been granted)?

Potentially Significant Impact. As indicated in the LAX Master Plan EIR, surface water at the
project site drains into storm drain facilities within the jurisdiction of the County of Los Angeles and the
City of Los Angeles, which discharge to either San Pedro Bay, via the Dominguez Channel, or to Santa
Monica Bay. Construction and operation of the improvements proposed under the LAX Master Plan
would alter existing surface drainage patterns at LAX, mainly due to changes in the location and amounts
of impervious surfaces within the airport area, and would generate surface water pollutants posing the
potential to exceed state water quality standards. Such potential impacts would, however, be reduced to a
level that is less than significant based on development and implementation of Master Plan Commitment
HWQ-1, which provides for a Conceptual Drainage Plan. That Plan is designed to address the potential
changes in surface drainage patterns at LAX and includes numerous Best Management Practices (BMPs)
that address water quality pollutants associated with construction and operations. The Conceptual
Drainage Plan for LAX was formalized in conjunction with the LAX South Airfield Improvement Project
(SAIP) EIR and applies to all Master Plan improvements at LAX. The SPAS Alternatives propose a
different configuration of certain LAX Master Plan facilities contemplated in the LAX Master Plan EIR
and associated Conceptual Drainage Plan and, therefore, the proposed project has the potential to create
new or substantially different/increased hydrology and water quality impacts than addressed in the LAX
Master Plan EIR and Conceptual Drainage Plan. The LAX SPAS EIR will evaluate the potential for the
SPAS Alternatives to have significant impacts on hydrology and surface water quality that were not
addressed in the LAX Master Plan EIR.

a. Violate any water quality standards or waste discharge requirements?

HYDROLOGY AND WATER QUALITY. Would the project:

General Plan.22 Therefore, implementation of the proposed project would not result in the exposure of
people or structures to hazards associated with wildland fires, and no mitigation measures are required. As
such, this issue does not require any further analysis in the LAX SPAS EIR.

developed and paved, although there are areas of disturbed, undeveloped pervious areas adjacent to the
runways in the North Airfield. Similar to the conclusion made in the LAX Master Plan EIR, although the
SPAS Alternatives may result in a net increase in impervious area and an associated decrease in the
volume of surface recharge within the LAX area when compared to existing conditions, the reduction in
surface recharge would not substantially change the groundwater storage or groundwater elevation beneath
LAX. Moreover, groundwater production would not be affected. In summary, impacts to groundwater
supplies and recharge would be less than significant, and no mitigation measures are required. As such,
this issue does not require any further analysis in the LAX SPAS EIR.
IX.
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a.

Result in the loss of availability of a known mineral resource that would be of value to
the region and the residents of the state?

MINERAL RESOURCES. Would the project:
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City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.17, April 2004.
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No Impact. The State Mining and Geology Board classifies mineral resource zones throughout the
State. As indicated in the LAX Master Plan EIR, the project site is contained within a MRZ-3 zone, which
represents areas with mineral deposits whose significance cannot be evaluated from available data.27 The
project site is developed with airport-related or other urban uses that are mostly paved with some disturbed
open space and limited landscaping. There are no actively-mined mineral or timber resources on the
project site. Therefore, the proposed SPAS Alternatives would not affect access to or the availability of
valued mineral resources, and no mitigation measures are required. As such, this issue does not require
any further analysis in the LAX SPAS EIR.

XI.

Potentially Significant Impact. Changes in the placement of navigational aids associated with
alternative configurations of the North Airfield runways have the potential to result in impacts to
biological resources in the Los Angeles/El Segundo Dunes. The Los Angeles/El Segundo Dunes, a
designated Ecologically Sensitive Habitat Area, contains the El Segundo Blue Butterfly Habitat
Restoration Area. The LAX SPAS EIR will evaluate if the SPAS Alternatives would result in potential
conflicts with the Los Angeles/El Segundo Dunes Specific Plan that were not addressed in the LAX
Master Plan EIR.

c. Conflict with any applicable habitat conservation plan or natural community conservation
plan?

LAND USE AND PLANNING. Would the project:
a. Physically divide an established community?
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City of Los Angeles Planning Department, Safety Element of the City of Los Angeles General Plan, Exhibit G,
Inundation & Tsunami Hazard Areas In the City of Los Angeles, March 1994.
City of Los Angeles Planning Department, Safety Element of the City of Los Angeles General Plan, Exhibit G,
Inundation & Tsunami Hazard Areas In the City of Los Angeles, March 1994.
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No Impact. The improvements contemplated in the proposed SPAS Alternatives would occur
largely on airport property, with the possible exception of potential APM routes and other transportationrelated improvements. No land use acquisition or new facilities are proposed that would physically divide
an established community. While it is not anticipated that the project would physically divide an
established community, the LAX SPAS EIR will include an analysis of potential land use impact
associated with each alternative.

X.

No Impact. The project site is located approximately .5 mile east of the Pacific Ocean and is not
delineated as a potential inundation or tsunami impacted area in the City of Los Angeles Inundation and
Tsunami Hazard Areas map.26 Mudflows are not a risk as the project site is located on, and is surrounded
by, relatively level terrain and urban development. Therefore, no impacts resulting from inundation by
seiche, tsunami, or mudflow are anticipated to occur, and no mitigation measures are required. As such,
this issue does not require any further analysis in the LAX SPAS EIR.

j. Inundation by seiche, tsunami, or mudflow?

No Impact. Please see Response No. VIII.g-h above. In addition, as delineated on the City of Los
Angeles Inundation and Tsunami Hazard Areas map,25 the project site is not within a boundary of an
inundation area from a flood control basin. Further, the project site is not located within the downstream
influence of any levee or dam. Therefore, no impacts due to the exposure of people or structures to a risk
of loss, injury, or death involving flooding as a result of the failure of a levee or dam would occur, and no
mitigation measures are required. As such, this issue does not require any further analysis in the LAX
SPAS EIR.

i. Expose people or structures to a significant risk of loss, injury or death involving flooding,
including flooding as a result of the failure of a levee or dam?

construction of housing. Therefore, no impacts resulting from the placement of housing or other structures
within a 100-year floodplain would occur, and no mitigation measures are required. As a result, this issue
does not require any further analysis in the LAX SPAS EIR.

b. Conflict with applicable land use plan, policy or regulation of an agency with jurisdiction
over the project (including but not limited to the general plan, specific plan, coastal program,
or zoning ordinance) adopted for the purpose of avoiding or mitigating an environmental
effect?

Potentially Significant Impact. The LAX Master Plan EIR evaluated the land use impacts of the
Master Plan alternatives, including the potential for construction and operation activities to result in land
use incompatibilities and/or inconsistencies with applicable federal, state, and local regulations, plans, and
policies. However, the SPAS Alternatives propose a different configuration of certain LAX Master Plan
facilities and, therefore, the proposed project has the potential to create new or substantially
different/increased land use impacts than addressed in the LAX Master Plan EIR. The LAX SPAS EIR
will evaluate the potential for the SPAS Alternatives to have significant land use impacts that were not
addressed in the LAX Master Plan EIR.
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Under the ANMP, LAWA may acquire Airport/Belford and Manchester Square properties voluntarily offered for acquisition.
These areas are impacted by noise, traffic, and incompatible adjacent land uses. Residents in those areas approached the
airport and requested that their properties be acquired rather than soundproofed.
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b-c. Less Than Significant Impact. As discussed in the LAX Master Plan EIR, independent of the
LAX Master Plan, LAWA has an existing relocation program underway to mitigate aircraft noise impacts
on area residences, as part of LAWA's Aircraft Noise Mitigation Program (ANMP).29 A total of over

c. Displace substantial numbers of people necessitating the construction of replacement housing
elsewhere?

b. Displace substantial numbers of existing housing necessitating the construction of
replacement housing elsewhere?

In accordance with the LAX Master Plan Stipulated Settlement, the planning framework for the LAX
SPAS alternatives is such that they would not exceed a practical capacity of 78.9 million annual
passengers (MAP), the same passenger capacity as projected under the approved LAX Master Plan. In
addition, the projected cargo activity for the LAX SPAS alternatives would remain the same as that under
the approved LAX Master Plan (3.1 million annual tons). The LAX Master Plan EIR addresses the growth
implications associated with the cargo and passenger activity levels and concludes that the Master Plan
would not induce substantial growth. Based on the comparable levels of passenger and cargo activity, it is
not expected that the growth implications associated with operation of the LAX SPAS alternatives would
be materially different than those previously addressed in the LAX Master Plan EIR. Similarly, the LAX
Master Plan does not involve the expansion or extension of infrastructure into under-developed or
undeveloped areas. Thus, the proposed project is not anticipated to result in substantial direct or indirect
growth in population and housing, and no mitigation measures are required. As such, this issue does not
require any further analysis in the LAX SPAS EIR.

No Impact. The proposed project evaluates alternative configurations of certain LAX Master Plan
facilities. The project does not include residential or business development. Therefore, the proposed
project would not directly induce population growth.

a. Induce substantial population growth in an area either directly (for example, by proposing
new homes and businesses) or indirectly (for example, through extension of roads or other
infrastructure)?
NOISE. Would the project result in:
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City of Los Angeles Planning Department, Safety Element of the City of Los Angeles General Plan, Exhibit E, Oil
Field & Oil Drilling Areas in the City of Los Angeles, May 1994.
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f. For a project within the vicinity of a private airstrip, would the project expose people
residing or working in the project area to excessive noise levels?

a-e. Potentially Significant Impact. The LAX Master Plan EIR evaluated the noise impacts of the
Master Plan alternatives, including potential increases in noise levels from aircraft, surface roadways, and
construction traffic and equipment in the communities surrounding LAX. However, the SPAS
Alternatives propose a different configuration of certain LAX Master Plan facilities and, therefore, the
proposed project has the potential to create new or substantially different/increased noise impacts than
addressed in the LAX Master Plan EIR. The LAX SPAS EIR will evaluate the potential for the SPAS
Alternatives to have significant noise impacts that were not addressed in the LAX Master Plan EIR.

e. For a project located within an airport land use plan or, where such a plan has not been
adopted, within two miles of a public airport or public use airport, would the project expose
people residing or working in the project area to excessive noise levels?

d. A substantial temporary or periodic increase in ambient noise levels in the project vicinity
above levels existing without the project?

c. A substantial permanent increase in ambient noise levels in the project vicinity above levels
existing without the project?

b. Exposure of people to or generation of excessive groundborne vibration or groundborne
noise levels?

a. Exposure of persons to or generation of noise in level in excess of standards established in the
local general plan or noise ordinance, or applicable standards of other agencies?

XII.

No Impact. The project site is not within an area delineated on the City of Los Angeles Oil Field &
Oil Drilling Areas map in the City of Los Angeles General Plan Safety Element.28 Furthermore, the
project site is developed or disturbed, and the proposed project would not affect the availability of a
locally-important mineral resource recovery site. As such, no mitigation measures are required and this
issue will not be evaluated any further in the LAX SPAS EIR.

b. Result in the loss of availability of a locally-important mineral resource recovery site
delineated on a local general plan, specific plan, or other land use plan?

No Impact. The project site is not located within the vicinity of a private airstrip, but rather within
a public airport. However, those residing or working in the project area may be exposed to excessive noise
levels as indicated in Response No. XI.a-e above.

XIII. POPULATION AND HOUSING. Would the project:
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City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.5, April 2004.
City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles
International Airport Proposed Master Plan Improvements, Section 4.27, April 2004.
City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles International
Airport Proposed Master Plan Improvements, Section 4.26.3, April 2004.
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No Impact. The proposed project evaluates alternative configurations of certain LAX Master Plan
facilities and does not include residential development, which could contribute to increases in park
demand. Further, the proposed project would not directly physically impact/alter any public park or
recreation areas. As discussed in Section XIII.c above, similar to the approved LAX Master Plan, under
the proposed project there would be a reduction in airport-related employment due to productivity
increases. Thus, employment-related demand for parkland would decrease due to the reduction in direct
employment generated by LAX. As indicated in the LAX Master Plan EIR, although no residential
development is proposed, increases in passenger activity, compared with existing conditions, may increase
demand for parks and recreation. However, demand from passengers is not considered substantial as most
visitors to the airport are focused on arriving or departing directly from the immediate area. In addition,
this increase is expected to be offset by the projected decrease of airport-related employees that would
occur under the approved LAX Master Plan, as well as the proposed project.32 Therefore, the proposed

d. Parks?

Less than Significant. The proposed project evaluates alternative configurations of certain LAX
Master Plan facilities and does not include residential development, which could contribute to increases in
school enrollment. Further, the proposed project would not directly physically impact/alter any public
schools. Similar to the approved LAX Master Plan, under the proposed project there would be a reduction
in airport-related employment due to productivity increases (i.e., the production of more economic output
per worker).30 This decrease in employment is anticipated to result in a decrease of students associated
with LAX employment in the Los Angeles Unified School District and other school districts in the region
over the planning period. The estimated decrease in employment and its effect on enrollment is not
expected to cause a school closure or the need for new or modified school facilities in any of these
districts. The project-related decreases in enrollment would occur over time and be more than offset by
enrollment increases associated with other projects. Although enrollment impacts are considered to be less
than significant, any indirect enrollment impacts on schools associated with the proposed project would be
mitigated through payment of school impact fees by LAWA or its non-governmental tenants for
commercial and industrial development, thereby avoiding any significant impacts.31 As such, the issue of
direct impacts to schools does not require any further analysis in the LAX SPAS EIR. Non-enrollment
impacts on schools relative to noise, air quality, health risk, and traffic/access will be addressed in the
LAX SPAS EIR.

c. Schools?

Attachment A – Explanation of Checklist Determinations
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Potentially Significant Impact. The LAX Master Plan EIR evaluated the impacts on law
enforcement services from implementation of the Master Plan alternatives, including whether the proposed
alternatives would directly increase demand for law enforcement services to an extent that would result in
understaffed law enforcement services, inadequate facilities, or increased and unacceptable response times.
However, the SPAS Alternatives propose a different configuration of certain LAX Master Plan facilities
and, therefore, the proposed project has the potential to create new or substantially different/increased
impacts on law enforcement services than addressed in the LAX Master Plan EIR. The LAX SPAS EIR
will evaluate the potential for the SPAS Alternatives to have significant impacts on law enforcement
services that were not addressed in the LAX Master Plan EIR.

b. Police protection?

Potentially Significant Impact. The LAX Master Plan EIR evaluated the impacts on fire protection
from implementation of the Master Plan alternatives, including whether the proposed alternatives would
directly increase demand on fire protection and emergency services resulting in facility capacity
constraints, inadequate fire flows, or unacceptable emergency response times. However, the SPAS
Alternatives propose a different configuration of certain LAX Master Plan facilities and, therefore, the
proposed project has the potential to create new or substantially different/increased impacts on fire
protection than addressed in the LAX Master Plan EIR. The LAX SPAS EIR will evaluate the potential
for the SPAS Alternatives to have significant impacts on fire protection that were not addressed in the
LAX Master Plan EIR.

a. Fire protection?

XIV. PUBLIC SERVICES. Would the project result in substantial adverse physical impacts associated
with the provision of new or physically altered governmental facilities, construction of which could cause
significant environmental impacts, in order to maintain acceptable service ratios, response times or other
performance objectives for any of the public services?

Similar to the approved LAX Master Plan, no residential acquisition is proposed for the LAX SPAS
alternatives. However, depending on the LAX SPAS alternative ultimately selected, should the ANMP
land acquisition under LAWA's Existing ANMP Relocation Plan for Manchester Square not be completed
by the time the LAX SPAS alternative is approved and advanced into implementation, the City of Los
Angeles and LAWA will begin to explore the most appropriate and practical measures consistent with the
project construction sequencing plan. The LAX SPAS EIR will include a discussion of the current status
of the property acquisitions in Manchester Square and Belford and the proposed use of the subject area
with respect to the SPAS alternatives.

2,500 houses and apartments in Manchester Square, the location of the GTC project under the approved
Master Plan, and the Belford residential area (which is not included in the proposed project site
boundaries), have been or are planned to be acquired and the residents relocated under the program
existing plan. Voluntary property acquisition commenced in the spring of 1998.
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Potentially Significant Impact. Please see Response No. XV.a-b and Response No. XV.c above.

d. Substantially increase hazards to a design feature (e.g., sharp curves or dangerous
intersections) or incompatible uses (e.g., farm equipment)?

Potentially Significant Impact. The LAX Master Plan EIR evaluated the aviation safety impacts of
the Master Plan alternatives. However, the North Airfield reconfiguration alternatives for the LAX SPAS
have the potential to create new or substantially different/increased aviation safety impacts than addressed
in the LAX Master Plan EIR. The LAX SPAS EIR will evaluate the potential for the LAX SPAS
alternatives to have significant aviation safety impacts that were not addressed in the LAX Master Plan
EIR.

c. Result in a change in air traffic patterns, including either an increase in traffic levels or a
change in location that results in substantial safety risks?

a-b. Potentially Significant Impact. The LAX Master Plan EIR evaluated the transportation
impacts of the Master Plan alternatives, including potential impacts to on-airport transportation (airport
roadway, curbfront, and parking systems; remote parking facilities; commercial vehicle staging areas;
remote parking facilities; rental car facilities; transit systems; Automated People Mover; and, pedestrian
activities) and off-airport transportation (arterial roads and highway segments and ramps that serve traffic
approaching and departing the airport). However, the SPAS Alternatives propose a different configuration
of certain LAX Master Plan facilities and, therefore, the proposed project has the potential to create new or
substantially different/increased transportation impacts than addressed in the LAX Master Plan EIR. The
LAX SPAS EIR will evaluate the potential for the SPAS Alternatives to have significant transportation
impacts that were not addressed in the LAX Master Plan EIR.

b. Conflict with an applicable congestion management program, including, but not limited to
level of service standards and travel demand measures, or other standards established by the
county congestion management agency for designated roads or highways?

a. Conflict with an applicable plan, ordinance or policy establishing measures of effectiveness
for the performance of the circulation system, taking into account all modes of transportation
including mass transit and non-motorized travel and relevant components of the circulation
system, including but not limited to intersections, streets, highways and freeways, pedestrian
and bicycle paths, and mass transit?

RECREATION.
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City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles International
Airport Proposed Master Plan Improvements, Section 4.26.4, April 2004.
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a-b. No Impact. The proposed project does not include development of recreational facilities. As
indicated in Response No. XIII.d above, although no residential development is proposed as part of the
project, increases in passenger activity, compared with existing conditions, may increase demand for parks
and recreation. However, demand from passengers is not considered substantial as most visitors to the
airport are focused on arriving or departing directly from the immediate area. In addition, this increase is
expected to be offset by the projected decrease of airport-related employees that would occur under the
approved LAX Master Plan, as well as the proposed project. Therefore, the proposed project would not

b. Does the project include recreational facilities or require the construction or expansion of
recreational facilities which might have an adverse physical effect on the environment?

a. Would the project increase the use of existing neighborhood and regional parks or other
recreational facilities such that substantial physical deterioration of the facility would occur
or be accelerated?

XV.

With respect to libraries, the proposed project does not include residential development, which could
contribute to increases in library services demand. Further, the proposed project would not directly
physically impact/alter any public libraries. As discussed in Section XIII.c above, similar to the approved
LAX Master Plan, under the proposed project there would be a reduction in airport-related employment
due to productivity increases. Thus, employment-related demand for library services would decrease due
to the reduction in direct employment generated by LAX. As indicated in the LAX Master Plan EIR,
although no new residential development is proposed, it is possible that increases in passenger activity,
compared with existing conditions, could result in an increase in demand for library services. However,
demand from passengers is not anticipated to be substantial and this potential increase is expected to be
offset by the projected decrease of airport-related employees that would occur under the approved LAX
Master Plan, as well as the proposed project.33 Therefore, the proposed project would not result in the
need for new/altered libraries, and no mitigation measures are required. As such, no further analysis of
potential impacts to libraries is required for the LAX SPAS EIR

Potentially Significant Impact. The SPAS alternatives may include some modifications to local
roads at, or near, LAX that were not addressed in the LAX Master Plan EIR. These modifications, as well
as any resulting potential impacts associated with area roads, will be discussed in the LAX SPAS EIR.

e. Other governmental services (including roads)?

project would not result in the need for new/altered parks and no mitigation measures are required. As
such, this issue does not require any further analysis in the LAX SPAS EIR.

result in substantial physical deterioration of existing area recreational facilities or require the construction
or expansion of recreational facilities. As such, this issue does not require any further analysis in the LAX
SPAS EIR.

XVI. TRANSPORTATION/CIRCULATION. Would the project:
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Comply with federal, state, and local statutes and regulations related to solid waste?
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34 City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles International
Airport Proposed Master Plan Improvements, Section 4.25.1, April 2004.

f-g. Potentially Significant Impact. The LAX Master Plan EIR evaluated the impacts on solid
waste generation and disposal from implementation of the Master Plan alternatives. However, the SPAS
Alternatives propose different land acquisition than the Master Plan alternatives, with the potential to
create new or substantially different/increased impacts on solid waste generation and disposal than
addressed in the LAX Master Plan EIR. In addition, the LAX SPAS EIR will provide an updated
description of current conditions relative to solid waste disposal and will evaluate the potential for changes
in conditions to result in new impacts. The LAX SPAS EIR will evaluate the potential for the SPAS
Alternatives to have significant impacts on municipal solid waste generation and disposal that were not

g.

f. Be served by a landfill with sufficient permitted capacity to accommodate the project's solid
waste disposal needs?

Potentially Significant Impact. Please see Response No. XVI.a-b above.

e. Result in a determination by the wastewater treatment provider which serves or may serve
the project that it has adequate capacity to serve the project's projected demand in addition
to the provider's existing commitments?

Potentially Significant Impact. The LAX Master Plan EIR evaluated the impacts on water supply
from implementation of the Master Plan alternatives. However, the SPAS Alternatives propose different
land acquisition than the Master Plan alternatives, with the potential to create new or substantially
different/increased impacts on water supply than addressed in the LAX Master Plan EIR. In addition, the
LAX SPAS EIR will provide an updated description of current conditions relative to water supply and will
evaluate the potential for changes in conditions to result in new impacts. The LAX SPAS EIR will
evaluate the potential for the SPAS Alternatives to have significant impacts on potable water supply that
were not addressed in the LAX Master Plan EIR. With respect to impacts of the SPAS alternatives on
reclaimed water supply, as indicated in the LAX Master Plan EIR, LAWA would maximize the use of
reclaimed water in new facilities and within irrigated areas, such as landscaping. With the planned
expansion of existing reclaimed water production and existing distribution capacity, ample supply and
facilities would be available to accommodate the demand for reclaimed water use.34 Therefore, no
significant impacts with respect to reclaimed water supply would occur. As such, the issue of impacts on
reclaimed water supply does not require any further analysis in the LAX SPAS EIR.

d. Have sufficient water supplies available to serve the project from existing entitlements and
resource, or are new or expanded entitlements needed?

Attachment A – Explanation of Checklist Determinations
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Conflict with adopted policies, plans, or programs regarding public transit, bicycle, or
pedestrian facilities, or otherwise decrease the performance or safety of such facilities?
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Potentially Significant Impact. Please see Response No. VIII.a. above.

c. Require or result in the construction of new stormwater drainage facilities or expansion of
existing facilities, the construction of which could cause significant environmental effects?

a-b. Potentially Significant Impact. The LAX Master Plan EIR evaluated the impacts on water and
wastewater conveyance and treatment facilities from implementation of the Master Plan alternatives.
However, the SPAS Alternatives propose different land acquisition than the Master Plan alternatives, with
the potential to create new or substantially different/increased impacts on water and wastewater
conveyance and treatment facilities than addressed in the LAX Master Plan EIR. In addition, the LAX
SPAS EIR will provide an updated description of current conditions relative to wastewater treatment and
will evaluate the potential for changes in conditions to result in new impacts. The LAX SPAS EIR will
evaluate the potential for the SPAS Alternatives to have significant impacts on water and wastewater
conveyance and treatment facilities that were not addressed in the LAX Master Plan EIR.

b. Require or result in the construction of new water or wastewater treatment facilities or
expansion of existing facilities, the construction of which could cause significant
environmental effects?

a. Exceed wastewater treatment requirements of the applicable Regional Water Quality
Control Board?

XVII. UTILITIES. Would the project:

f.

Potentially Significant Impact. As indicated in Response No. XIII.a and Response No. XIII.b, the
LAX Master Plan EIR evaluated the impacts on emergency services from implementation of the Master
Plan alternatives. However, the SPAS Alternatives propose a different configuration of certain LAX
Master Plan facilities and, therefore, the proposed project has the potential to create new or substantially
different/increased impacts on emergency access than addressed in the LAX Master Plan EIR. The LAX
SPAS EIR will evaluate the potential for the SPAS Alternatives to have significant impacts on emergency
access that were not addressed in the LAX Master Plan EIR.

e. Result in inadequate emergency access?
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addressed in the LAX Master Plan EIR. With respect to impacts of the SPAS alternatives on inert solid
waste (e.g., concrete and asphalt from construction and demolition activities) disposal capacity, as
indicated in the LAX Master Plan EIR, as of December 2000, the total remaining permitted inert waste
capacity in Los Angeles County was estimated to be approximately 57.7 million tons. Based on the
average 2000 disposal rate, this capacity would be exhausted in approximately 44 years. Therefore, there
is anticipated to be no shortfall in disposal capacity for inert waste within the county.35 As such, the issue
of impacts to inert solid waste disposal capacity does not require any further analysis in the LAX SPAS
EIR.

Potentially Significant Impact. Implementation of the proposed project may result in adverse
environmental effects which could potentially result in substantial adverse effects on humans. The
potential for the proposed project to result in significant adverse impacts on humans will be evaluated in
the LAX SPAS EIR.

Does the project have the potential to degrade the quality of the environment, substantially
reduce the habitat of fish or wildlife species, cause a fish or wildlife population to drop
below self-sustaining levels, threaten to eliminate a plant or animal community, reduce the
number or restrict the range of a rare or endangered plant or animal or eliminate
important examples of the major periods of California history or prehistory?

Does the project have impacts which are individually limited, but cumulatively
considerable? ("Cumulatively considerable" means that the incremental effects of an
individual project are considerable when viewed in connection with the effects of past
projects, the effects of other current projects, and the effects of probable future projects).
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City of Los Angeles, Los Angeles World Airports (LAWA), Final Environmental Impact Report, Los Angeles International
Airport Proposed Master Plan Improvements, Section 4.19, April 2004.
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c. Does the project have environmental effects which cause substantial adverse effects on
human beings, either directly or indirectly?

Potentially Significant Impact. Implementation of the proposed project may result in cumulative
impacts when considered with other past, present and probable future projects on the airport and in the
surrounding area. The potential for the proposed project to contribute to cumulative adverse
environmental impacts will be evaluated in the LAX SPAS EIR.

b.

Potentially Significant Impact. The proposed project has the potential to degrade the quality of the
environment and has the potential to affect biological and cultural resources. The potential for significant
impacts to these resources will be evaluated in the LAX SPAS EIR.

a.

XVIII. MANDATORY FINDINGS OF SIGNIFICANCE.
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1.

OVERVIEW

This passenger activity forecast (herein referred to as the LAX Passenger Forecast) was prepared to
evaluate passenger activity that may be projected to occur under the alternative airfield and terminal
configurations at the Los Angeles International Airport (LAX) analyzed in the Specific Plan Amendment
Study (SPAS) (the Project) from Baseline Year 2009 through Plan Year 2025. Section 2 of this report
presents the methodology, assumptions and development process used to prepare the LAX Passenger
Forecast.
Sections 3 and 4 of this report presents the assumptions, methodology and results related to the
development of two design day flight schedules (DDFSs) prepared in support of the Project, as follows:


The 2009 DDFS represents existing activity levels for a peak month average day (PMAD) in 2009
(the baseline year). In accordance with the provisions of the California Environmental Quality Act
(CEQA), October 2010 is the baseline date for characterizing existing conditions in the SPAS EIR.
For the analysis of airfield operations, a full year's worth of data was considered necessary and
appropriate to characterize existing baseline conditions. Airport operations data for the prior calendar
year, which for purposes of the SPAS analysis is 2009, were used to define existing baseline
conditions related to airfield operations.



The 2025 DDFS represents forecasted activity levels for a PMAD in 2025 (the forecast year). The
number of scheduled passenger operations was derived from the forecasted passenger activity levels
presented in the LAX Passenger Forecast. The number of non-scheduled operations (non-scheduled
passenger, non-scheduled air taxi (AT), general aviation (GA), cargo and military operations) was
derived from projections of unscheduled activity for 2025.

The LAX Passenger Forecast and associated DDFSs developed for the Project are based on data and
assumptions made in early to mid-2010 (March through June 2010). Because future conditions are by
definition unknown, future activity results may be different from those predicted in the forecast results.
Development of DDFSs carries the further uncertainty of airline responses to changes in operating costs
and demand. Therefore, the 2025 DDFS developed from the LAX Passenger Forecast represents a
range of possible, but not necessarily actual, future aircraft activity levels.

2.

LAX PASSENGER FORECAST

The following sections discuss the LAX Passenger Forecast development process and results.

2.1

The Uncertainty Related to Forecasting

Significant national and international events over the last twelve years have affected aviation activity. Of
the several factors that continue to affect the industry and add uncertainty to the forecasting effort, the
following are four of the most significant.

Cost of Aviation Fuel
The volatile price of fuel is one of the most significant forces affecting the industry today. The average
price of jet fuel was $0.81 per gallon in 2000 compared with $2.10 in 2007. In May 2008, the average
price of jet fuel increased to $3.79 per gallon. By December 2011, prices were just below $3.00.
According to Airlines for America (A4A)1, every one-cent average annual increase in the price per gallon
increases the annual airline operating expenses for the industry by approximately $175 million. The
A4A’s reported airline cost index indicates that fuel is the industry’s top cost (30.7) percent of industry
expenditures for fuel; 22.1 percent for labor in third quarter 2011.

1

Airlines for America (A4A), formerly known as Air Transport Association of America, Inc. (ATA), is a trade organization of the
principal U.S. airlines.

Los Angeles International Airport
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Appendix F-1 – LAX 2009-2025 Passenger Forecast and Design Day Flight
Schedule Development
The significant increases in the price of jet fuel over the past ten years have contributed to airline capacity
reductions. This puts downward pressure on activity increases through higher fares and higher flight load
factors on fewer available flights.

Economic Conditions
In addition to airline cost factors, the overall state of the economy affects the propensity to travel, and
therefore airline revenue. For an international gateway airport such as LAX, this includes both domestic
and international conditions. Because economic conditions are typically cyclical over time (over longer
periods, average changes are more regular and predictable), trends can be extracted from the balance of
strong and weak economic years. However, when combined with the unsteady growth at LAX over the
last twelve years, changing economic conditions can affect the reliability of forecasts of airline activity by
further reducing the correlation between the economic conditions and airport activity.

Airport Security
The requirements and uncertainties related to airport security and the processes and procedures of the
Department of Homeland Security (DHS) can affect the decision to, and the mode choice for, travel. With
enactment of the Aviation and Transportation Security Act (ATSA) in November 2001, the Transportation
Security Administration (TSA) was created, followed by the Homeland Security Act (which created the
DHS) in November 2002. The ATSA mandates certain passenger, cargo and baggage screening
requirements, security awareness programs for airport personnel, and deployment of explosive detection
devices. These security requirements have increased the time required in the terminal to reach aircraft
gates as well as bag check-in decisions. Wait time expectations at a particular airport may affect the
travel mode choice made by the passenger.

Threat of Terrorism and Associated Uncertainty
As has been the case since September 11, 2001, terrorism incidents directed against either domestic or
international aviation, or against other targets that directly affect aviation, contribute to the uncertainty of
achieving activity projections. An increase in terrorist activity produces a disincentive for passengers to
travel because of the perceived additional risk, as well as the additional security screening procedures
discussed above. Therefore, any terrorist incident aimed at aviation during the forecast period of this
study could immediately and significantly affect demand for aviation services.
The cost of aviation fuel, unpredictable economic conditions, increasing airport security measures, and
threats of terrorism can and may affect the assumptions and results of this LAX Passenger Forecast.
Given how these circumstances, along with other unforeseen airline business decisions, can also affect
forecast variables, the LAX Passenger Forecast indicates possible rather than predictable results. These
airline business decisions may include starting or stopping service to different markets; changes in aircraft
fleets; and growth or reduction of capacity at LAX.
As noted in the LAX Senior Revenue Bonds 2008 Series Report, “despite current uncertainties facing the
aviation industry today, it is expected that in the long term the Airport will maintain its role as one of the
premier airports worldwide, both in service to domestic O&D [Origin & Destination] passengers and as an
international gateway. Given the strength of its economic base and leading socioeconomic indicators, the
Los Angeles CSA [Combined Statistical Area] will support long-term growth in passenger demand, with
regional demand continuing to be predominantly served at the Airport, including international travel and
2
nonstop travel to major medium and long-haul markets.”

2

Ricondo & Associates, Inc., Los Angeles International Airport Senior Revenue Bonds, 2008 Series A Senior Refunding
Revenue Bonds, 2008 Series B Subordinate Revenue Bonds, 2008 Series C - Appendix A: Report of the Airport Consultant,
July 2008.
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2.2

Background Information

The following sections present a summary of historical data and an analysis of passenger activity at LAX.

2.2.1

Passenger Activity

Of the top five U.S. airports with the largest total passengers in 2010, LAX ranks third with 59,069,409
passengers—ahead of Dallas Fort-Worth International and Denver International airports—and behind
Hartsfield-Jackson Atlanta International and Chicago O'Hare International airports.
As presented in Table 1, over the last 10 years, LAX has experienced significant shifts in passenger
activity. Historically, domestic enplanements have represented between 72 and 75 percent of all
enplanements at LAX. In addition to compounded annual growth rates (CAGR), i.e., the year-over-year
growth rates over a specified period of time, Table 1 presents year-to-year growth percentages to depict
variations in enplanements from one year to the next.

Domestic Enplanements
Domestic enplanements at LAX increased from approximately 23.7 million enplaned passengers in Fiscal
Year (FY) 1999 to approximately 25.0 million in FY 2001. This increase represents a CAGR of 2.5
percent during this period, compared with 1.2 percent nationwide. Domestic enplaned passengers at
LAX decreased 16.7 percent between FY 2001 and FY 2002, compared to a nationwide activity decrease
of 8.1 percent. Thereafter, domestic enplanements at LAX increased at a CAGR of 1.3 percent between
FY 2002 and FY 2008, reaching approximately 22.4 million in FY 2008, compared with a 2.8 percent
annual growth nationwide during this same 2002-2008 period. Between 2008 and 2009, the number of
LAX enplanements decreased by 7.9 percent, reaching approximately 20.6 million enplanements.

International Enplanements
Table 1 also presents historical data on international enplaned passengers at LAX between FY 1999 and
FY 2009. International passenger activity at LAX increased from approximately 7.7 million enplanements
in FY 1999 to approximately 8.9 million in FY 2001, a CAGR of 7.0 percent. International enplanements
decreased from approximately 8.9 million in FY 2001 to approximately 7.3 million in FY 2002 (a CAGR of
17.2 percent). Thereafter, between 2002 and 2008, international passenger activity began to recover,
with enplaned passengers increasing at a CAGR of 2.9 percent, reaching approximately 8.7 million in FY
2008 before decreasing to approximately 7.7 million in FY 2009.

Total Enplanements
Commensurate to the increases and decreases in domestic and international enplanements described
above, total LAX enplanements fluctuated over the period of 1999 to 2009, decreasing at a CAGR of 1.1
percent. In comparison, U.S. enplanements increased at a CAGR of 0.3 percent over the same period of
1999 to 2009.

LAX Share of U.S. Domestic Enplanements
As depicted in Table 1, LAX share of U.S. domestic enplaned passengers slowly decreased between FY
2001 and FY 2005, settling at approximately 3.3 percent between 2006 and 2009.
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Table 1
Domestic and International Enplaned Passengers
Domestic Activity

International Activity

Total Activity

Fiscal Year

LAX Enplanements 1/

LAX Annual Growth

U.S. Enplanements2/

U.S. Annual Growth

LAX Share of U.S.
Enplanements

1999

23,736,102

3.0%

610,900,000

3.5%

3.9%

7,749,359

0.9%

31,485,461

2.4%

2000

24,880,727

4.8%

641,200,000

5.0%

3.9%

8,350,995

7.8%

33,231,722

5.5%

2001

24,960,755

0.3%

625,800,000

-2.4%

4.0%

8,879,214

6.3%

33,839,969

1.8%

LAX Enplanements 1/

Annual Growth

LAX Enplanements 1/

Annual Growth

2002

20,783,817

-16.7%

575,100,000

-8.1%

3.6%

7,347,844

-17.2%

28,131,661

-16.9%

2003

20,441,104

-1.6%

587,800,000

2.2%

3.5%

7,269,224

-1.1%

27,710,328

-1.5%

2004

21,241,860

3.9%

628,500,000

6.9%

3.4%

7,837,987

7.8%

29,079,847

4.9%

2005

22,143,442

4.2%

669,400,000

6.5%

3.3%

8,404,809

7.2%

30,548,251

5.0%

2006

22,030,697

-0.5%

668,400,000

-0.1%

3.3%

8,624,449

2.6%

30,655,146

0.3%

2007

22,374,333

1.6%

690,100,000

3.2%

3.2%

8,429,137

-2.3%

30,803,470

0.4%

2008

22,427,379

0.2%

679,600,000

-1.5%

3.3%

8,714,960

3.4%

31,142,339

1.1%

2009

20,662,550

-7.9%

626,500,000

-7.8%

3.3%

7,666,428

-12.0%

28,328,978

-9.0%

Compounded Annual
Growth Rate
1999 - 2001

2.5%

1.2%

7.0%

3.7%

2001 - 2002

-16.7%

-8.1%

-17.2%

-16.9%

2002 - 2008

1.3%

2.8%

2.9%

1.7%

2008-2009

-7.9%

-7.8%

-12.0%

-9.0%

1999-2009

-1.4%

0.3%

-0.1%

-1.1%

Notes:
Twelve months ending June 30.
2/
Twelve months ending September 30.
3/
Estimated by the FAA.
1/

Source: Los Angeles World Airports (Airport activity); Federal Aviation Administration Data & Statistics Reports (U.S. activity), June 2009.
Prepared by:
Ricondo & Associates, Inc., February 2012.
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As a primary U.S. gateway with substantial domestic air service, the percentage of connecting passenger
traffic at LAX is relatively high for an airport where no airline dominates activity. LAX connecting domestic
activity has fluctuated around the 30 percent range as presented in Table 2. As data on the ratio of
international passengers connecting at LAX is limited, the following data focuses on domestic connecting
passengers.
Several factors contribute to this connecting activity:


LAX role as a major gateway to international markets,



The advantageous geographical location of LAX in relation to markets along the West Coast corridor,



The significant number of nonstop flights each day to and from domestic markets, and



The alliances among airlines serving LAX that foster connecting activity through alliance-related ticket
pricing and marketing.

Table 2
Percentage of Domestic O&D Passengers

Calendar
Year

LAX Domestic
O&D
Passengers

LAX Domestic
Enplaned and
Deplaned
Passengers

LAX O&D
Percentage

LAX Domestic
Connecting
Passengers

LAX
Connecting
Percentage

1999

33,273,400

48,464,655

68.7%

15,191,255

31.3%

2000

33,451,650

49,887,433

67.1%

16,435,783

32.9%

2001

30,601,960

45,656,025

67.0%

15,054,065

33.0%

2002

27,785,620

41,379,168

67.1%

13,593,548

32.9%

2003

28,012,880

40,358,935

69.4%

12,346,055

30.6%

2004

30,955,430

44,220,019

70.0%

13,264,589

30.0%

2005

31,200,070

44,003,135

70.9%

12,803,065

29.1%

2006

31,031,850

44,129,974

70.3%

13,098,124

29.7%

2007

31,453,800

44,732,810

70.3%

13,279,010

29.7%

2008

31,309,500

45,190,615

69.3%

13,881,115

30.7%

2009
Compounded
Annual Growth
Rates

29,115,070

41,393,269

70.3%

12,278,199

29.7%

1999 - 2001

-4.0%

-2.9%

-0.4%

2001 - 2002

-9.2%

-9.4%

-9.7%

2002 - 2008

2.0%

1.5%

0.3%

2008 - 2009

-7.0%

-8.4%

-11.5%

Source: Los Angeles World Airports (Airport activity); Federal Aviation Administration Data & Statistics Reports (U.S. activity), June 2009.
Prepared by: Ricondo & Associates, Inc., February 2012.

2.2.2

Aircraft Operations

The total for aircraft operations at LAX has fluctuated over the past decade due, in part, to factors
affecting the entire aviation industry. Table 3 presents historical operations (take-offs and landings) at
LAX by major user group between FY 1999 and FY 2009.
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Total aircraft activity at LAX increased from 762,828 operations in FY 1999 to 796,129 operations in FY
2001, a CAGR of 2.2 percent, compared with a compounded decrease of 1.3 percent nationwide. With
the effects of September 11, 2001, total aircraft activity at LAX steadily decreased the next few years—
from 796,129 operations in FY 2001 to 636,687 in FY 2004, a CAGR of 7.2 percent. Contributing to this
decrease were an economic slowdown and the subsequent reduced activity by passengers and all-cargo
carriers at LAX. Thereafter, total operations increased at a compounded annual growth rate of 1.4
percent between FY 2004 and FY 2007, reaching 663,509 operations in FY 2007. Operations in 2008
increased by 2.5 percent, followed by a 17.3 percent drop in 2009 to 561,989, caused primarily by a 14.3
percent decrease in passenger airline operations.
Table 3
Annual Airport Operations by Type
Fiscal Year

U.S.
Carriers

Foreign Flag
Carriers

Airline
Total

General
Aviation

All
Cargo

Other Air
Taxi

Military

Total

1999

624,110

70,376

694,486

18,430

33,918

13,330

2,664

762,828

2000

633,404

74,516

707,920

18,292

36,756

16,388

2,552

781,908

2001

647,792

78,744

726,536

17,787

36,110

13,728

1,968

796,129

2002

528,750

66,650

595,400

15,188

31,694

12,818

2,315

657,415

2003

506,940

71,834

578,774

16,379

25,834

18,208

2,239

641,434

2004

496,712

74,376

571,088

14,709

25,344

22,740

2,806

636,687

2005

506,418

80,808

587,226

14,040

27,100

22,605

2,852

653,823

2006

498,930

81,476

580,406

16,116

26,272

25,582

2,488

650,864

2007

510,210

74,918

585,128

15,624

25,232

35,037

2,488

663,509

2008

526,662

80,706

607,368

18,239

22,530

28,886

2,758

679,781

2009
Compounded
Annual Growth
Rate
1999 - 2001

447,370

73,044

520,414

15,758

19,414

3,842

2,561

561,989

1.9%

5.8%

2.3%

-1.8%

3.2%

1.5%

-14.1%

2.2%

2001 - 2004

-8.5%

-1.9%

-7.7%

-6.1%

-11.1%

18.3%

12.6%

-7.2%

2004 - 2007

0.9%

0.2%

0.8%

2.0%

-0.1%

15.5%

-3.9%

1.4%

2007 - 2008

3.2%

7.7%

3.8%

16.7%

-10.7%

-17.6%

10.9%

2.5%

2008 - 2009

-15.1%

-9.5%

-14.3%

-13.6%

-13.8%

-86.7%

-7.1%

-17.3%

Source: Los Angeles World Airports, June 2009.
Prepared by: Ricondo & Associates, Inc., February 2012.

2.2.3

Existing Aviation Forecasts

Developing the LAX Passenger Forecast included reviewing existing aviation forecasts for LAX and the
Los Angeles metropolitan area developed by the Federal Aviation Administration (FAA), LAWA, and the
Southern California Association of Governments (SCAG) to assess consistency in both the forecasting
process and the proposed LAX Passenger Forecast. Four key forecasts are discussed below.

The Southern California Association of Governments Regional Forecast
When development of this LAX Passenger Forecast was initiated, the 2008 Regional Transportation Plan
(RTP) and its Aviation and Airport Ground Access Report, was the latest RTP available. SCAG's
Los Angeles International Airport
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Regional Aviation Demand Allocation Model (RADAM) was updated in 2008 to include updated
assumptions about the impact of security screening at airports as well as the effects of rising fuel costs.
The 2008 RTP assessed three different scenarios with a planning horizon of 2035 for the entire SCAG
region, which includes all airports in Imperial, Los Angeles, Orange, Riverside, San Bernardino and
Ventura counties. It also anticipates SCAG Region airports capturing some demand from San Diego
County. The unconstrained forecast scenario yielded a CAGR of 3.93 percent between 2005 and 2035
for the Southern California region. Both the SCAG Constrained and Preferred scenarios stabilized LAX
growth at 78.9 million annual passengers.3
Based on the now adopted 2012-2035 SCAG Regional Transportation Plan/Sustainable Communities
Strategy (RTP/SCS) and the adopted Medium Growth/Baseline Growth scenario, aviation demand is
forecasted to grow at a 2.5 CAGR through 2035. All scenarios studied in the 2012 RTP/SCS show LAX
passenger demand at 78.9 Million Annual Passengers (MAP).

The Federal Aviation Administration Terminal Area Forecast
The FAA’s Terminal Area Forecast (TAF) is the official forecast of fiscal year aviation activity at FAA
facilities (FAA towered airports, federally contracted towered airports, non-federal towered airports, and
non-towered airports) for active airports in the National Plan of Integrated Airport System (NPIAS). The
FAA prepares the TAF for federal budgetary and planning purposes, as well as a reference for state and
local authorities, the aviation industry at large, and the general public. The TAF includes the major users
of the national aviation system: air carriers, air taxi and commuter carriers (not including non-revenue
passengers), GA operators, and military activity.
At the time the development of this LAX Passenger Forecast was initiated, the 2009 TAF (published
December 2009) was the most recent TAF available. It projected LAX enplanements to grow at a CAGR
of 2.8 percent between 2009 and 2025, reaching approximately 43.5 million enplanements (approximately
87 million total passengers) in 2025.
The FAA revises the TAF annually, and since December 2009, the projected CAGR has fluctuated, with
the most recent projection being lower than the December 2009 projection. Specifically, the 2010 TAF for
LAX projected LAX enplanements to grow at a 3.5 percent CAGR between 2010 and 2025, reaching
approximately 47.0 million enplanements (approximately 94 million total passengers) in 2025. The 2011
LAX TAF reduced these results to a 2.5 percent CAGR between 2011 and 2025, reaching approximately
41.6 million enplanements (approximately 83.2 million total passengers) in 2025.

LAX Financial Feasibility Forecast
Financial feasibility forecasts supporting the LAX Senior Revenue Bonds, 2009 Series A Senior Revenue
Bonds, 2009 Series C and D Subordinate Revenue Bonds, and 2009 Series E Subordinate Refunding
Revenue Bonds were submitted to the LAWA Board of Airport Commissioners in October 2009. The
financial feasibility forecast was intended to be “conservative,” leading to projections of activity that are
reasonably probable for evaluating the Airport’s financial health and ability to repay new bond debt
service.
The Financial Feasibility forecast effort focused on two forecasting models: (1) regression analysis based
on recent annual passenger activity and regional socioeconomic statistics, and (2) national market share
and growth rate for LAX. The resulting regression correlation was judged too low to be reliable, and
therefore was not used as the basis for the Financial Feasibility forecasts. A 2.2 percent annual
enplanement growth rate (1.6 percent domestic; 2.9 percent international) for the period 2010 through
2016 was adopted as reasonable and conservative results in the Financial Feasibility forecast analysis.

3

Source: Southern California Association of Governments, 2012-2035 Regional Transportation Plan/Sustainable Communities
Strategy, Chapter 2 “Transportation Investments”, p. 58, April 2012.
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LAX Master Plan Forecast
The LAX Master Plan passenger forecast, developed in 1995, projected total passenger demand
reaching 98 million passengers in 2015. The Master Plan projected average annual growth rates over
three 5-year periods: 2000-2005 (3.6 percent); 2005-2010 (2.9 percent); and 2010-2015 (2.7 percent).
The Master Plan forecasts were based on the relatively consistent growth years of 1970 to 1994.
Because the Master Plan did not produce forecasted passengers beyond 2015, and for comparison
purposes, the Master Plan forecast growth rate for the period of 2010 to 2015 of 2.7 percent was applied
to the base year (actual) of 2009. With the 2.7 percent kept constant through 2025, the calculation yields
passenger activity of approximately 86.5 million total passengers in 2025.
The LAX Master Plan forecast process was a multi-level analysis, addressing individual components of
LAX activity using analytic and comparative approaches depending on the type of data available and the
confidence levels of the results. Regression analysis was one of the primary tools used in that analysis.

2.3

LAX Passenger Forecast Assumptions

The following assumptions were used to develop the LAX Passenger Forecast. These assumptions
include both qualitative and quantitative considerations that set up a framework for developing the LAX
Passenger Forecast.


For the analysis of airfield operations, a full year's worth of data was considered necessary and
appropriate to characterize existing baseline conditions. Airport operations data for the prior calendar
year, which for purposes of the SPAS analysis is 2009, were used to define existing baseline
conditions related to airfield operations.



The stability and/or general relationship of airline fuel costs with respect to other costs and revenue
factors is unknown over the longer term. This study assumed fuel costs would not disproportionately
affect airline costs or fares to the extent that demand would not be overly depressed because of fuel
costs.



The percentage of capacity provided by low cost carriers has increased significantly at airports in the
Los Angeles area in recent years. These are primarily narrowbody domestic service carriers and can
serve any of the regional commercial service airports. Their choice of which airports to serve could
affect growth at LAX. This study assumed that the LAX share of the region’s low cost airline activity
will remain relatively constant over the term of the forecast.



As Open Skies and more liberal bi-lateral agreements are finalized, U.S. Flag and Foreign Flag
carriers will have more flexibility to fly both to LAX and beyond LAX with non-stop service to inland
airports. This will be aided by increased range capabilities for new aircraft currently in engineering
design or production.



The various activity limits at some of the region’s airports, such John Wayne and Long Beach
airports, can be expected to displace traffic growth to other regional commercial service airports,
including LAX. These limits, however, can also encourage airlines to increase service to capture
market share before capacity is reached, or alternately, encourage airlines to add service at airports
where growth is not constrained. For this study, these effects were assumed to be neutral with
respect to LAX.



FAA’s activity forecasts are based on revenue passengers only.
Forecast was set to include non-revenue passengers.



Recent annual activity was reviewed to identify trends in the domestic and international shares of the
total annual passengers. The ratio of international to total passengers have held relatively steady in
the approximate 25 percent to 28 percent range between 1999 and 2009. The average international
share in this period was approximately 27 percent; however, in the past five years it has remained in
the 27 percent to 28 percent range. Based on this information, a slow decrease per year in domestic
share and a slow increase in international share were assumed, leading to a 28 percent international,
72 percent domestic ratio assumed in 2025.
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Overall, the LAX total domestic O&D passengers in 2009 made up approximately 70 percent of total
domestic passengers with the remaining 30 percent of passengers using LAX as a connection point.
Due to limited and restricted data, the international O&D percentage was derived from calculations
using passenger statistics based on a mix of U.S. DOT and LAWA data, which indicate that 89
percent of international passengers originate or terminate their trip at LAX, while 11 percent connect
to other international or domestic flights. This O&D percent was assumed to be increased by 0.3
percent per year through the forecast period to reflect the increase in international ‘open skies’
agreements, permitting more international flights to other than the traditional international gateways.

2.4

Forecast Development Methodology

One of the methodologies considered for the LAX Passenger Forecast was a regression analysis
approach. A regression analysis is a traditional model used for aviation forecasts, with single and
multiple variable regressions calculated based on historical enplanements and regional socio-economic
conditions. Following the results of the Financial Feasibility analysis discussed in the previous section, it
was determined that the use of a regression analysis approach for the LAX Passenger Forecast would
not produce acceptable and reliable results due to the relatively wide fluctuation in activity from the 1990s
through 2009—notably the substantial capacity and passenger increases in the late 1990s; the significant
drop after 2001; and again in 2008 and 2009.
Projecting future years based on the activity trend of the last ten years would indicate future decreases in
activity to uncharacteristically low levels for a major international gateway and population center such as
the Los Angeles region.
Instead of a regression analysis or a trend approach, a market share approach was used to develop the
LAX Passenger Forecast. This approach compared recent LAX passenger activity with the FAA U.S.
Aerospace Forecasts. Over the past ten years, LAX share of national activity has slowly decreased,
settling in the past three years at approximately 3.55 percent annually. With reliable forecast data readily
available from the FAA for 2025, the forecasted number of passengers at LAX for 2025 was calculated
based on this 3.55 percent share of the U.S. activity. The following section presents the results of the
LAX Passenger Forecast.

2.5

LAX Passenger Forecast Results

The LAX Passenger Forecast resulted in a 2.3 percent annual increase in passenger (CAGR) through
2025. Based on this forecast growth rate, the total number of annual passengers reaches 78.9 MAP in
2024. Relative to the LAX Passenger Forecast, the number of passengers was maintained at 78.9 MAP
in 2025, which is consistent with the adopted 2012 RTP that has LAX at 78.9 MAP in the future. It also
reflects the fact that all of the SPAS alternatives include (i) no more than 153 gates and (ii) the
amendment of LAX Specific Plan section 7.H requiring action to encourage further shifts in passenger
and airline activity to other regional airports if the annual aviation activity analysis forecasts that the
annual passengers for that year at LAX are anticipated to exceed 75 MAP, and, by requiring a Specific
Plan Amendment Study if the annual aviation activity analysis forecasts that LAX annual passengers for
that year are anticipated to exceed 78.9 MAP.
Table 4 presents the year-by-year projections for domestic, international and total passengers through
2025.
To place the LAX Passenger Forecast results in perspective with the other LAX forecasts discussed in
previous sections, Figure 1 depicts the LAX Passenger Forecast along with the 2009 and 2011 FAA TAF,
the Master Plan growth rates from a 2009 base, and the 2009 Financial Feasibility results.
Here are some of the main differences between these forecasts and the LAX Passenger Forecast:


The 2009 LAX Financial Feasibility Senior Revenue Bonds forecast provides a 2.2 percent growth
rate through 2016, slightly below the LAX Passenger Forecast.
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The 2009 TAF growth rate of approximately 2.7 percent annually (CAGR) translates into
approximately 86.5 MAP in 2025.



The 2011 TAF growth rate of approximately 2.5 percent annual (CAGR) translates into approximately
83.22 MAP in 2025.



The LAX Master Plan projected a CAGR of 2.7 percent between 2010 and 2015. If this growth rate
was applied to the 2009 base year activity levels through 2025, projections would reach
approximately 86.5 MAP in 2025.

Table 4
LAX Passenger Forecast Results (in million annual passengers)
Years

Domestic

Percentage of Total

International

Percentage of Total

Total Passengers

2009

41.4

73.3%

15.1

26.7%

56.5

2010

42.1

73.3%

15.3

26.7%

57.4

2011

43.1

73.2%

15.8

26.8%

58.9

2012

44.1

73.1%

16.2

26.9%

60.3

2013

45.2

73.1%

16.7

26.9%

61.8

2014

46.2

73.0%

17.1

27.0%

63.3

2015

47.2

72.9%

17.6

27.1%

64.8

2016

48.4

72.8%

18.1

27.2%

66.5

2017

49.5

72.7%

18.6

27.3%

68.1

2018

50.7

72.6%

19.1

27.4%

69.8

2019

51.8

72.5%

19.6

27.5%

71.5

2020

53.0

72.4%

20.2

27.6%

73.1

2021

54.1

72.4%

20.6

27.6%

74.7

2022

55.1

72.3%

21.1

27.7%

76.3

2023

56.2

72.2%

21.6

27.8%

77.8

2024

56.8

72.0%

22.1

28.0%

78.9

2025

56.8

72.0%

22.1

28.0%

78.9

CAGR between 2009 and 2024: 2.3 percent, with 78.9 MAP held in 2025.
Source: Ricondo & Associates, Inc., February 2012.
Prepared by: Ricondo & Associates, Inc., February 2012.
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Figure 1

LAX Passenger Forecast Results and Comparison to Other Aviation
Forecasts

* LAX Master Plan forecasted growth rate of 2.7 percent applied linearly from 2009 through 2025.
Sources: Ricondo & Associates, Inc., May 2012.
Prepared by: Ricondo & Associates, Inc., May 2012.

3.

2009 DESIGN DAY FLIGHT SCHEDULE

2009 serves as a baseline year for the development of the DDFS for LAX. The following sections present
the steps taken to develop the 2009 DDFS, including data sources, assumptions, methodology, and the
results of the flight schedule development process.

3.1

Data Sources and Assumptions

The following data sources were used in the development of the baseline 2009 DDFS:


Published Official Airline Guide (OAG) schedule for August 2009, which included information on
published carrier, operator, aircraft type, seat capacity, origin/destination, flight number, and time of
arrival/departure.
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LAX radar flight data for the third quarter of 2009 was obtained from the LAWA’s Environmental
Services Division, Noise Office in order to develop the non-scheduled activity component of the 2009
DDFS (non-scheduled passenger, non-scheduled air taxi, cargo, GA and military operations).



U.S. Department of Transportation (U.S. DOT) T100 Database. The U.S. DOT T100 database for
reporting air carrier traffic and capacity data was used to populate the 2009 passenger counts on an
airline/market basis and compute resulting load factors.
The following assumptions were made to prepare the 2009 DDFS:


Peak month average day: August 2009 was the month with the highest number of operations
recorded in 2009. August 18, 2009 was selected as a representative average day in the peak month
of August based on its number of total aircraft operations performed on that day. Therefore, the
number of operations recorded on this date is representative of the average number of daily
operations that occurred at LAX in August 2009.



Passenger volumes: passenger volumes were calculated based on the aircraft seat capacity and the
assumed load factors (for scheduled passenger activity).



City pairs: regions, markets and city pairs served in 2009 were included in the published OAG
schedule for Tuesday, August 18, 2009 (scheduled passenger activity) and in the radar flight dataset
for the third quarter of 2009 (non-scheduled activity).



Aircraft fleet mix: for scheduled passenger activity, the 2009 DDFS is based on the aircraft fleet mix
contained in the published OAG schedule for Tuesday, August 18, 2009. For non-scheduled activity,
the 2009 DDFS is based on the aircraft fleet mix contained in the radar flight dataset for the third
quarter of 2009.



Time of operation: for scheduled passenger activity, arrival and departure times were included in the
published OAG schedule for Tuesday, August 18, 2009. For non-scheduled activity, arrival and
departure times were included in the radar flight dataset for the third quarter of 2009.



Aircraft seat capacity: the number of seats assumed on each aircraft was included in the published
OAG schedule for Tuesday, August 18, 2009 (for scheduled passenger activity).



Assumed load factor: load factors were derived from the U.S. DOT T100 database for the month of
August 2009 (for scheduled passenger activity).

3.2

Methodology and Results

The 2009 DDFS was developed to represent a schedule of aircraft movements and passenger traffic
distribution throughout the 24 hours of a PMAD at LAX. The following sections describe the methodology
used to prepare the 2009 DDFS.

Identify the 2009 PMAD Day and Number of Operations
Typically, the design day activity level is defined to correspond to that experienced on the average day of
the peak month. The peak activity month is identified from monthly operations data for the baseline year.
The average day is derived by dividing the peak month activity by the number of days in that month. This
approach defines a reasonably peaked condition for programmatic planning purposes.
Based on the monthly numbers of total aircraft operations, August 2009 was identified as the peak month
of the year, representing 8.9 percent of the total operations in 2009. In comparison, August’s passenger
activity represented 9.6 percent of the total passengers in 2009, ranking second after the month of July
2009 which represented 9.9 percent of the total operations in 2009.
Table 5 presents the calculated numbers of 2009 PMAD operations by each aircraft category as defined
by the FAA: air carrier, air taxi, GA and military.
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Table 5
Calculation of 2009 Peak Month Average Day Operations FAA Aircraft Category

Air Carrier

FAA Aircraft Categories 1/
General
Aviation
Air Taxi
Military

Totals

August 2009

39,571

7,216

1,416

245

48,448

PMAD (August 2009
divided by 31 days)

1,276

233

46

8

1,563

Notes:
1/

Air Carrier—an aircraft with seating capacity of more than 60 seats or a maximum payload capacity of more
than 18,000 pounds carrying passengers or cargo for hire or compensation; Air Taxi—an aircraft designed to
have a maximum seating capacity of 60 seats or fewer or a maximum payload capacity of 18,000 pounds or
less carrying passengers or cargo for hire or compensation; GA—takeoffs and landings of all civil aircraft,
except those classified as air carriers or air taxis; and Military—all classes of military takeoffs and landings at
FAA facilities.

Sources: Federal Aviation Administration, Aviation System Performance Metrics, Glossary of Terms;
http://aspmhelp.faa.gov/index.php/Glossary (accessed July 15, 2010); Federal Aviation Administration, Air Traffic Activity System,
July 2010 (operations for August 2009 by aircraft category); Ricondo & Associates, Inc., July 2010 (calculated peak month average day
operations).
Prepared by: Ricondo & Associates, Inc., May 2012.

Scheduled-Passenger Activity Data
In order to gather information on scheduled-passenger activity, an OAG schedule for August 18, 2009
was acquired. The OAG schedule provided data on the published carrier, operator, aircraft type, seat
capacity, origin/destination, flight number, and time of arrival/departure for each scheduled-passenger
operation.

Non-Scheduled Activity Data
In order to develop the non-scheduled activity portion of the 2009 DDFS, a radar flight dataset was
provided by LAWA’s Environmental Services Division, Noise Office. The radar flight dataset for the third
quarter of 2009 (which included August 2009) provided data on carrier, aircraft type, tail number,
origin/destination, flight number, and time of arrival/departure. The non-scheduled air carrier, air taxi,
cargo, GA, and military flights in the radar flight dataset were identified and reconciled to match the
PMAD operations identified in Table 5. Note that because these operations are non-scheduled
operations, no matching of arrivals with departures was needed, as opposed to matching the scheduledpassenger arrivals and departures in order to be assigned to the terminal gates.

Scheduled-Passenger Arrivals and Departures
The scheduled-passenger arrival flights (included in the August 18, 2009 published OAG schedule) were
matched with the departure flights. The matches were guided by a "first-in, first-out" goal, by airline and
aircraft type, and after typical ground (or gate turn) times were applied. Algorithms were used to produce
the most efficient arrival and departure matches based on assumed minimum gate turn times for each
aircraft type and/or air carrier. Typical minimum gate turn times are 30 minutes for regional jet/propeller
aircraft, 45 minutes for narrow-body aircraft, and 60 minutes for wide-body aircraft. To reflect actual air
carriers' practices, exceptions were made on an individual basis. For instance, Southwest Airlines' typical
practice of using 20-minute minimum gate turn time was used in matching Southwest Airlines' arriving
and departing flights.
When a reasonable match could not be found in the list of arrivals and departures, towing operations
were created. Aircraft were coded as "tows" and were codified as being towed either after arrival or
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before departure, as opposed to being designated as “through flights” continuing on to specific
destinations. Minimum targeted tow times were identified for each Airplane Design Group (ADG):


After arrival: 30 minutes for ADG I & II aircraft; 30 minutes for ADG III aircraft; 45 minutes for ADG IV
aircraft; 60 minutes for V aircraft; and 90 minutes for ADG VI aircraft.



Before departure: 30 minutes for ADG I & II aircraft; 45 minutes for ADG III aircraft; 45 minutes for
ADG IV aircraft; 60 minutes for V aircraft; and 90 minutes for ADG VI aircraft.

2009 DDFS Passenger Volumes
The published OAG does not provide passenger volumes. A reliable source for passenger volumes is the
U.S. DOT T100 database. However, the T100 database only includes monthly passenger data, as
opposed to daily numbers. In order to identify the numbers of passengers on each flight in the 2009
DDFS, average load factors were calculated using the T100 database for August 2009 based on:


the air carriers that operated the aircraft,



the markets that were served, and



the types of aircraft flown.

For instance, the average load factor was calculated for an American Airlines flight arriving from
Chicago’s O’Hare International Airport, operated on a Boeing 737-800. This load factor was then applied
to all similar flights in the 2009 DDFS.

Final 2009 DDFS
Both sets of scheduled-passenger and non-scheduled operations were then assembled into one DDFS
file. For the purposes of this analysis, the DDFS operations were categorized slightly differently than the
traditional FAA’s aircraft categorization. For the purposes of the gating analysis, it is helpful to group all
scheduled-passenger air carrier and air taxi operations together, as these operations would be gated at
passenger terminal contact and remote gates. On the other hand, the non-scheduled passenger (both air
carrier and air taxi), cargo, GA and military operations are not assigned specific gates, but rather parking
areas.
Table 6 presents the 2009 DDFS operations by categories of operation. Table 7 presents summary
statistics for the 2009 DDFS operations by types of operations (arrivals and departures). Table 8
presents the 2009 DDFS aircraft fleet mix by ADG. Figure 2 depicts the 2009 DDFS rolling 60-minute
distributions of operations and passengers.
Table 6
2009 DDFS Operations
Number of
Operations

Operation Categories
Scheduled Passenger Operations

1,438

Non-Scheduled Operations
Cargo

58

General Aviation

46

Passenger

13

Military

8

Total Operations

1,563

Source: Ricondo & Associates, Inc., April 2011 (number of operations by operation category).
Prepared by: Ricondo & Associates, Inc., May 2012.
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Table 7
LAX 2009 DDFS Summary Statistics
Arrivals

Departures

Total Operations

Operations
Domestic
International
Total

643
135
778

82.6%
17.4%

642
143
785

81.8%
18.2%

1285
278
1563

82.2%
17.8%

76,800
26,922
103,722

74.0%
26.0%

76,826
28,647
105,473

72.8%
27.2%

153,626
55,569
209,195

73.4%
26.6%

Seats
Domestic
International
Total
Seats/Operation
Domestic
International
Total

119
199
133

120
200
134

120
200
134

Passengers
Domestic

64,665

74.8%

64,702

73.7%

129,367

74.2%

International
Total

21,767

25.2%

23,113

26.3%

44,880

25.8%

86,432

87,815

174,247

Average Load Factor
Domestic
International
Total

84.2%
80.9%
83.3%

84.2%
80.7%
83.3%

84.2%
80.8%
83.3%

Source: Ricondo & Associates, Inc., April 2011 (summary statistics).
Prepared by: Ricondo & Associates, Inc., May 2012.
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Table 8
LAX 2009 DDFS Aircraft Fleet Mix by Airplane Design Group
Airplane Design Group/Aircraft Families

Daily Operations

ADG Percentage of
Total Operations

Percentage of ADG
Operations

ADG I
Propellers
Regional Jets
Total ADG I Operations

4
6
10

40.0%
60.0%
0.6%

ADG II
Propellers
Regional Jets
Total ADG II Operations

128
204
332

38.6%
61.4%
21.2%

ADG III
Airbus 318,319,320,321,32s
Boeing 717 Series
Boeing 737 Series
McDonnell-Douglas 80-90 Series
Propellers
Regional Jets
Total ADG III Operations

259
2
389
54
24
31
759

34.1%
0.3%
51.3%
7.1%
3.2%
4.1%
48.6%

ADG IV
Airbus 300-310s
Boeing 757 Series
Boeing 767 Series
McDonnell-Douglas 80-90 Series
McDonnell-Douglas DC-10 Series
McDonnell-Douglas MD-11 Series
Lockheed C-130
Total ADG IV Operations

8
206
77
2
11
7
2
313

2.6%
65.8%
24.6%
0.6%
3.5%
2.2%
0.6%
20.0%

ADG V
Airbus 343,345,346
Boeing 747 Series
Boeing 777 Series
Total ADG V Operations

22
74
51
147

15.0%
50.3%
34.7%
9.4%

2
2
1,563

0.1%
100.0%

ADG VI
Airbus 380
Total ADG VI Operations
Grand Total

100.0%

Source: Ricondo & Associates, Inc., April 2011 (aircraft fleet mix by ADG).
Prepared by: Ricondo & Associates, Inc., May 2012.
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Figure 2

LAX 2009 DDFS – Rolling 60-Minute Operation and Passenger Distributions

Source: Ricondo & Associates, Inc., May 2012 (operation and passenger distributions).
Prepared by: Ricondo & Associates, Inc., May 2012.
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3.3

Gating

Each scheduled-passenger flight in the 2009 DDFS was assigned a terminal gate or parking position
based on the 2009 existing condition terminal and gate layout. The process of assigning gates or parking
positions to flights is herein referred to as “gating”. The assumptions, methodology and results related to
the gating of scheduled-passenger aircraft are presented in the following sections.

3.3.1

Description of Terminal and Gate Layout

Figure A in Attachment A depicts the terminal and gate layout assumed under the 2009 conditions. The
layout includes the Central Terminal Area (CTA) terminals (Terminals 1 through 8), Tom Bradley
International Terminal (TBIT), the West Gates, the American Eagle Commuter Terminal, and the remote
United Express commuter gates. 159 gates were assumed in use to gate the 2009 DDFS.

3.3.2

Assumptions

The following assumptions were used to gate the 2009 DDFS:


Airline assignments, as well as common and/or shared gate use rules, were followed.



TBIT procedures were followed as it related to towing aircraft off a gate after 90 minutes for widebody aircraft.



ADG VI operations were accommodated at TBIT (rather than at the West Gates) to maximize
passenger level of service.



As an industry standard to reflect common airline practices, a minimum gate rest time of 15 minutes
between a departure and the next arrival at a gate was maintained.



Typical gating practices, such as segmented pushbacks, were assumed.

3.3.3

Methodology and Results

The gating model is based on algorithms, logic statements, and an iterative process which assigns flights
to gates starting with the first flight in the DDFS. Through iterations, the gating model seeks to maximize
the use of each gate by ensuring that a large aircraft takes precedent over smaller aircraft. Each gate is
codified based on a nominal gate size (i.e., the size of a specific aircraft type which is the largest aircraft
that can be accommodated at the gate). At LAX, and as depicted on Figure A, certain gates are designed
to be dependent on adjacent gate(s). Gate dependencies can exist when parking a large aircraft at a
particular gate requires that the adjacent gate(s) either be closed or accommodate a smaller aircraft than
the nominal gate size would allow.
Based on the gating assumptions, the gating model was set up to accommodate all airlines and aircraft
types included in the DDFS.
Under the 2009 conditions, aircraft were assigned to specific terminals and gates based on airline
assignments in effect in the summer 2009, as presented in Table 9.
Each aircraft included in the 2009 DDFS was assigned a gate or parking position. There were an
adequate number of gates and aircraft positions in 2009 to accommodate all scheduled-passenger flights.
The results of the gating exercise are illustrated on the 2009 conditions ramp chart included in
Attachment B. Table 10 presents the average numbers of turns per gate calculated based on the
results of the gating exercise. In 2009, the average number of turns per gate airport wide was 4.5 turns.
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Table 9
2009 Conditions – Airline Terminal Assignments
Terminals
T1

Airlines
Southwest Airlines, US Airways

T2

Aeromexico; Air Canada; Air China; Air France; Air New Zealand; Alitalia;
Avianca Airlines; Hawaiian Airlines; KLM Royal Dutch Airlines; LACSA Airlines;
Sun Country; TACA International Airlines; Virgin Atlantic; Volaris; West Jet

T3

Alaska Airlines; Horizon Air; V Australia; Virgin America

T4

American Airlines, Qantas

T5

Aerolitoral; Delta Air Lines; Northwest Airlines

T6

AirTran Airways; Allegiant Air; Continental Airlines; Copa Airlines; Frontier
Airlines; JetBlue; Midwest Airlines; Spirit Airlines

T7

United Airlines

T8

United Airlines; United Express

American Eagle
TBIT

American Eagle
Aeroflot; Air Pacific; Air Tahiti Nui; Alaska Airlines (international arrivals); All
Nippon Airways; Asiana Airlines; British Airways; Cathay Pacific Airways; China
Airlines; China Eastern; China Southern; Copa Airlines; El Al Israel Airlines;
Emirates; EVA Air; Japan Airlines; Korean Airlines; LAN (Chile); Lufthansa;
Malaysia Airline; Mexicana Airlines; Philippine Airlines; Qantas; Singapore
Airlines; Swiss International Air Lines Ltd.; Thai Airways

Source: Los Angeles World Airports, List of Airlines, http://www.lawa.org/LAXAirlines.aspx (accessed July 9, 2010).
Prepared by: Ricondo & Associates, Inc., May 2012.

Table 10
Gated 2009 DDFS -- Average Numbers of Turns Per Gate
Terminals
Terminal 1
Terminal 2
Terminal 3
Terminal 4
Terminal 5
Terminal 6
Terminal 7
Terminal 8
American Eagle Commuter Terminal
TBIT
West Gates
United Express Commuter Gates 1/
Totals

Turns
132.0
45.5
60.0
85.0
54.0
67.5
85.0
95.5
32.0
49.0
13.5
0.0
719.0

Number of
Gates

Average Number of
Turns/Gate

15
10
12
13
13
13
11
11
12
12
19
18
159

8.8
4.6
5.0
6.5
4.2
5.2
7.7
8.7
2.7
4.1
0.7
0.0
4.5

Note:
1/

All United Express flights were accommodated at Terminal 8.

Source: Ricondo & Associates, Inc., April 2011 (average numbers of turns per gate based on gating model results).
Prepared by: Ricondo & Associates, Inc., May 2012.
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4.

2025 DESIGN DAY FLIGHT SCHEDULE

The 2025 DDFS serves as a future year condition flight schedule. It was developed to represent a
schedule of aircraft movements and passenger traffic distribution throughout the 24 hours of a PMAD
projected at LAX in 2025. The following sections present the steps taken to prepare the 2025 DDFS,
including data sources, assumptions, methodology, and the results of the flight schedule development
process.
Domestic and foreign airline scheduling practices and operations constantly evolve to adapt to various
economic, financial, and airport operational constraints, as well as shifts in passenger demand.
With more than 60 airlines providing scheduled-passenger service at nine LAX terminals, many
uncertainties exist and need to be considered when developing future passenger schedules. In the case
of the SPAS analyses, the forecast horizon covers a 14-year span, during which numerous unknown
events may occur, including increases or reductions in service; potential mergers, consolidations or
bankruptcy filings; changes in code share partner agreements; terminal reassignments; and changes in
fleet mix.
To respond to these uncertainties, airline-specific characteristics assumed in the 2025 DDFS (primarily
scheduling practices, seat configurations and terminal assignments) were generalized to reflect those of
typical airline and industry practices.

4.1

Data Sources and Assumptions

The 2025 DDFS was derived from the following sources:


The LAX Passenger Forecast results (see Section 2).



The 2009 DDFS (see Section 3).



Aircraft manufacturers' reference planning manuals and databases accessed on the websites for
Boeing, Airbus, Embraer, Bombardier, and Saab to obtain general planning information, seating
configurations, as well as aircraft manufacturing schedules, air carrier orders, and anticipated delivery
dates.

The following assumptions were made to prepare the 2025 DDFS.


Passenger volumes: the annual passenger activity is forecasted to be 78.9 Million Annual
Passengers (MAP) in 2025, which represents approximately 245,000 total daily passengers on a
PMAD at LAX.



City pairs: regions, markets and city pairs anticipated to be served in 2025 were identified based on
those included in the 2009 DDFS. Cities where service was recently discontinued from LAX were
selected as representative of new potential markets.



Aircraft fleet: for scheduled passenger and cargo activity, the future aircraft fleet was developed
based on the 2009 DDFS aircraft fleet assumed to be operating in 2025. Older, less fuel-efficient
aircraft were identified and assumed to be retired by 2025. Newer aircraft that would be operating by
2025 were added to the available fleet mix. For non-scheduled activity (except cargo), no change in
the aircraft fleet mix was assumed between 2009 and 2025.



Time of operation: expected daily hourly distributions of operations were assessed based on (1) the
2009 DDFS; (2) typical peaking activity recorded at LAX; and (3) typical industry scheduling practices
and destination/origin airport characteristics.



Aircraft seat capacity: the number of seats assumed on each aircraft was set at the average number
of seats based on industry standards and typical seat configurations published by aircraft
manufacturers.



Assumed load factor: future average load factor targets for 2025 were set between 80 and 82
percent, reflecting historical values and typical performance of recently profitable air carriers.
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Minimum turn times: for scheduled-passenger operations, the following minimum turn times were
assumed: ADG II-0:45; ADG III-1:00; ADG IV-1:30; ADG V-2:30; and ADG VI-3:00. Because nonscheduled activity operations were not matched, turn times were involved in the development of the
2025 DDFS.

4.2

Methodology and Results

The 2009 DDFS was used as a base schedule to develop the 2025 DDFS. The number of scheduled
passengers and resulting operations was forecasted based on the results of the LAX Passenger Forecast
discussed in Section 2. Based on review of recent trends, projections were developed for non-scheduled
passenger, non-scheduled air taxi, cargo, GA and military operations. The following paragraphs describe
the methodology used to develop the 2025 DDFS and the results of the flight schedule development
process.

Scheduled-Passenger Fleet Mix
Based on the results of the LAX Passenger Forecast, domestic and international passenger growth
factors were applied to each market in the 2009 DDFS. The development of the 2025 DDFS was based
on an iterative process that assessed each market individually and the resulting load factor. Future
average load factor targets for 2025 were set between 80 and 82 percent, reflecting historical values and
typical performance of recently profitable air carriers. Mathematically, if the individual load factor on each
aircraft is equal to or close to the overall target load factor, the target overall airport-wide average load
factor will be reached.
On a market basis, the estimated 2025 number of passengers was assessed against the number of
available seats in the baseline flight schedule (the 2009 DDFS). This comparison resulted in three
scenarios under which the available number of seats assigned to a particular market was:
(1) Sufficient to accommodate the estimated number of passengers, resulting in a load factor below or
within the target load factor range of 80 to 82 percent.
(2) Sufficient to accommodate the estimated number of passengers but resulted in a load factor greater
than 82 percent. This scenario would require increasing the number of seats available.
(3) Not sufficient to accommodate the estimated number of passengers, resulting in a load factor greater
than 100 percent. This scenario required increasing the number of seats available.
To accommodate a higher than desired load factor, typical industry practices would suggest either (1)
adding frequencies to the markets (scheduling extra weekly or daily flights), or (2) scheduling larger
aircraft with greater seat capacity.
A comprehensive fleet list was assembled, which included aircraft types (reflecting the retirement of older,
less fuel-efficient aircraft and the addition of newer aircraft types) and the corresponding numbers of
seats based on the manufacturers’ recommended seat configurations. In deciding whether to add a
frequency or to increase the size of the aircraft, careful attention was put on the availability and
reasonableness of a larger aircraft being scheduled to a particular market. It was important to ensure that
a larger aircraft could be scheduled to a particular market considering whether the destination airport
could physically accommodate a larger aircraft (being especially true for smaller regional airports), and
whether the aircraft had adequate range to reach the market. As additional seats were input into the
model, the resulting load factors decreased and were compared to the targeted load factor.

Departure and Arrival Times of Scheduled-Passenger Activity
Departure times of scheduled-passenger operations that were included in the 2009 DDFS were retained
and rounded to the nearest 10-minute increment of time to reflect potential future adjustments in
schedules. When new operations were created, departure times were selected based on destinations, as
well as typical industry scheduling practices. For instance, flights to East Asia or Europe were typically
scheduled within defined windows of time throughout the day in order for the passengers to reach Asia
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and Europe at convenient times and be able to make their connection flights.
Arrival times were set using typical turn times based on industry standards and manufacturers’ data, as
listed in Section 4.1. Accordingly, turn times were subtracted from the departure times discussed in the
preceding paragraph.

Cargo Operations
For the purposes of projecting cargo operations for 2025, air freight activity trends over the period of 1999
to 2009 were analyzed. Over the ten-year period, overall annual air freight activity at LAX varied between
approximately 2.05 million tons in 2005 (high point) and approximately 1.60 million tons in 2009, with
growth varying around an average of approximately 1.90 million tons. This included express cargo
tonnage (primarily FedEx and UPS) as well as all cargo activity. Transported tonnage decreased at a
CAGR of 1.6 percent over the ten-year period. Although positive growth was recorded post-2001, air
freight activity at LAX steadily declined starting in 2005 through 2009, recording a 6.0 percent decrease
(CAGR) over the four-year period. Express cargo held approximately steady through 2009, whereas all
cargo activity decreased significantly between 2007 and 2009 (from approximately 600,000 annual tons in
2007 to approximately 380,000 annual tons in 2009).
For comparison purposes, over the same period of 2005 to 2009, the U.S. air freight tonnage totals
increased through 2007 (28,960 million tons), with a small decrease in 2008 (27,845 million tons) and a
significant decrease in 2009 (reaching 23,472 million tons). Over the 2005 to 2009 period, U.S.
transported tonnage decreased at a CAGR of 4.0 percent.
As demand for transported tonnage varied greatly over the 1999 to 2009 period at LAX, relying on the
past 10-year trends would not provide a reliable basis for projecting future 2025 tonnage levels. For
programmatic planning purposes, it was assumed that an annual increase of 1.0 to 1.5 percent in the
number of cargo operations through 2025 would provide for conservative growth at LAX. A daily total of
58 cargo operations were recorded in 2009. Out of 58, 12 flights were “orphan” flights, with no departure
or arrival flights on the same day. Adding 12 daily flights to match with these departure or arrival orphans
increased the number of cargo operations to 78 daily operations, which represented a CAGR of 1.2
percent between 2009 and 2025. Along with an increase in the number of daily cargo operations, new
cargo carrier aircraft were assumed to be in operation in 2025, which provided additional tonnage
capacity. New Boeing 777-200Fs and 747-800s were introduced in the 2025 DDFS cargo fleet, to
replace older McDonnell Douglas DC-10s and Boeing 747-400s, respectively.

General Aviation, Non-Scheduled Passenger and Military Operations
GA activity represented approximately 2.8 percent in the 2009 DDFS. The number of annual GA
operations at LAX decreased at a CAGR of 1 percent over the period of 1999 to 2009. For programmatic
planning purposes, and to provide for some opportunity for GA activity to upturn over the next 14 years, it
was assumed that an annual increase of 0.5 to 1.0 percent in the number of GA operations through 2025
would provide for conservative growth at LAX. A daily total of 46 GA operations were recorded in the
2009 DDFS. Adding 5 daily flights resulted in 51 daily GA operations in the 2025 DDFS and represented
a CAGR of 0.6 percent through 2025. Similarly to the approach described above, 5 daily flights were
selected to be matched to orphan arrivals or departures. No change in GA fleet mix was assumed in
2025 when compared with 2009.
Non-scheduled passenger and military operations represented a small fraction of the total number of daily
operations at LAX in 2009 (0.3 and 0.5 percent, respectively). No growth was assumed in the numbers of
non-scheduled passenger and military operations for 2025.
Table 11 presents summary statistics for the 2025 DDFS operations by types of operations (arrivals and
departures). Table 12 presents the 2025 DDFS aircraft fleet mix by ADG. Figure 3 depicts the 2025
rolling 60-minute distributions of operations and passengers.
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Table 11
LAX 2025 DDFS Summary Statistics
Departures

Arrivals

Total
Operations

Operations
Domestic
International
Total

844

82.6%

178

17.4%

1,022

844

81.9%

187

18.1%

1,031

1,688

82.2%

365

17.8%

2,053

Seats
Domestic
International
Total

109,358

73.2%

120,721

79.9%

230,079

76.6%

39,964

26.8%

30,398

20.1%

70,362

23.4%

149,322

151,119

300,441

Seats/Operation
Domestic

130

130

130

International

223

164

193

Total

146

136

141

Passengers
Domestic

88,564

72.9%

97,864

79.7%

186,428

76.3%

International

32,860

27.1%

24,954

20.3%

57,814

23.7%

Total

121,424

122,818

244,242

Average Load Factor
Domestic

81.0%

81.1%

81.0%

International

82.2%

82.1%

82.2%

Total

81.3%

81.3%

81.3%

Source: Ricondo & Associates, Inc., April 2011 (summary statistics).
Prepared by: Ricondo & Associates, Inc., January 2012.

Los Angeles International Airport

25

LAX Specific Plan Amendment Study
Report
July 2012

Appendix F-1 – LAX 2009-2025 Passenger Forecast and Design Day Flight
Schedule Development
Table 12
LAX 2025 DDFS Aircraft Fleet Mix by Airplane Design Group
Airplane Design Group/
Aircraft Families

Operations

ADG Percentage of Total
Operations

Percentage of ADG
Operations

ADG I
Propellers
Regional Jets
Total ADG I Operations
ADG II

5

41.7%

7

58.3%

12

0.6%

Propellers

152

35.2%

Regional Jets

280

64.8%

Total ADG II Operations
ADG III

432

21.0%

Airbus 318,319,320,321,32s

273

28.6%

Boeing 737 Series

588

61.6%

McDonnell-Douglas 80-90 Series

16

1.7%

Regional Jets

77

8.1%

Total ADG III Operations
ADG IV
Airbus 300-310s

954

46.5%

8

2.0%

Boeing 757 Series

184

45.9%

Boeing 767 Series

190

47.4%

McDonnell-Douglas 80-90 Series

2

0.5%

McDonnell-Douglas DC-10 Series

5

1.2%

McDonnell-Douglas MD-11 Series

10

2.5%

2

0.5%

Lockheed C-130
Total ADG IV Operations
ADG V
Airbus 330,332

401

19.5%

6

2.8%

Airbus 343,345,346

22

10.2%

Boeing 747 Series

65

30.2%

Boeing 777 Series

89

41.4%

Boeing 787 Series

33

15.3%

Total ADG V Operations
ADG VI
Airbus 380

215

10.5%

27

69.2%

Boeing 747-800

12

Total ADG VI Operations

39

1.9%

2,053

100.0%

Grand Total

30.8%

Source: Ricondo & Associates, Inc., April 2011 (aircraft fleet mix by ADG).
Prepared by: Ricondo & Associates, Inc., May 2012.
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Figure 3

LAX 2025 DDFS – Rolling 60-Minute Operation and Passenger Distributions

Source: Ricondo & Associates, Inc., May 2012 (operation and passenger distributions).
Prepared by: Ricondo & Associates, Inc., May 2012.
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4.3

Gating

The 2025 DDFS was gated to the assumed 2025 conditions for the alternative terminal and gate layouts
analyzed in the LAX SPAS. The assumptions, methodology and results related to the gating of
scheduled passenger aircraft are presented in the following sections. Non-scheduled aircraft were not
gated.

4.3.1

Description of Terminal and Gate Layouts

Three terminal and gate layouts were developed to gate the 2025 DDFS for the following SPAS
alternatives, as depicted in Figures B through D in Attachment A:


SPAS Alternative 1 (Figure B)



SPAS Alternative 2 (Figure B)



SPAS Alternative 3 (Figure C)



SPAS Alternative 4 (Figure D)

For the purposes of developing detailed airside design assumptions that could be utilized in modeling a
reasonable range of airfield configuration options, and do so in an efficient and cost-effective manner
taking into account contract scope and budget considerations, the gating exercise focused on only
Alternatives 1 through 4. Based on the detailed information developed for those alternatives, the SPAS
Environmental Team was able to estimate performance assumptions and projections for Alternatives 5
through 7, as utilized in the aircraft noise and air quality analyses. No gating analysis was undertaken for
Alternatives 8 or 9 because those alternatives do not include terminal or airfield improvements.
From a gating standpoint, the terminal and gate layouts assumed under SPAS Alternatives 1 and 2 are
identical. Therefore, gating results were applied to both alternatives.
All three terminal and gate layouts include the CTA terminals (Terminals 1 through 8), TBIT, the Midfield
Satellite Concourse (MSC), and commuter positions.4 All three layouts include 153 gates assumed to be
in use to gate the 2025 DDFS. The use of a Terminal 0 Concourse was assumed under SPAS
Alternatives 1 and 2. Under SPAS Alternative 3, a linear concourse was assumed to replace Terminals 1
through 3.

4.3.2

Assumptions

The following assumptions were used to gate the 2025 DDFS:


The terminal and gate layouts presented in this section were developed for programmatic planning
purposes only. The gating results provided input into the airspace simulation and ground access
analyses.



TBIT procedures were followed as it related to towing aircraft off a gate after 90 minutes for widebody aircraft.



As an industry standard to reflect common airline practices, a minimum gate rest time of 15 minutes
between a departure and the next arrival at a gate was maintained.



As noted on Figures B through D, aircraft positions are depicted for illustration purposes only. Typical
gating practices were assumed such as segmented pushbacks where apron linear frontage is limited.

4

The DDFS and assumptions related to the assignment of passengers arriving and departing to and from the MSC utilized in
the SPAS analysis represents programmatic level plans for the MSC. LAWA may proceed to implement separate and
independent phases of the MSC Project, and at such time when LAWA determines that certain phases of MSC Project make
operational and financial sense to implement, LAWA will initiate a project-level EIR that will document and analyze refined
plans and assumptions concerning the operation of the MSC.
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A targeted average of 6 turns per gate was assumed for all terminals except TBIT. An average of 4
turns per gate was assumed for TBIT, which is characteristic of an international terminal with larger
aircraft and longer turn time requirements.

4.3.3

Methodology and Results

The gating methodology used to gate the 2025 DDFS reflects uncertainties in future airline assignments
to specific terminals. For programmatic planning purposes and because airline assignments throughout
the LAX terminals in 2025 would be uncertain at the time this analysis was undertaken, the focus of this
analysis was placed on maximizing the level of service and gate utilization at LAX.
The gating approach was developed using assumed targeted average numbers of turns per gate
developed as means to assign groups of aircraft to each terminal. One aircraft turn is defined as an
aircraft arriving at a gate and departing from the same gate, without being towed. If the aircraft is towed
on for departure or off after arrival, it would be counted as one half turn.
The typical number of turns per gate varies according to the size and type of airport. Large gateway
airports observe numbers of turns per gate averaging between 4.5 and to 5.5 turns (e.g., JFK and SFO);
whereas airports with significant domestic hubbing and international activity (e.g., ORD or ATL) observe
numbers of turns per gate averaging between 6 and 7 turns. The average number of turns per gate at
LAX has typically been approximately 5 turns per gate, as evidenced by the 2009 average number of
turns per gate of 4.5.
For this analysis, and except for TBIT, a targeted average of 6 turns per gate was assumed, which
represented a relative increase in future gate use efficiency compared with the typical 4.5 to 5 turns per
gates observed at LAX. For TBIT, the targeted average number of turns per gate was assumed to be 4
turns, reflective of characteristics of an international terminal with larger aircraft necessitating longer gate
turn times. Gate assignments based on these average numbers of turns per gate demonstrates efficient
gate use across terminals. It also reflects an increased level of service because flights would be spread
among terminals and more time would be provided in between flights. In essence, this approach resulted
in spreading the number of aircraft across all terminals based on the number of gates assumed in use in
2025. Terminals with a higher number of gates than other terminals would accommodate a higher
number of aircraft.
Accordingly, the number of gates assumed in use in 2025 at each terminal was multiplied by the targeted
average number of turns per gate, resulting in the number of aircraft turns that would be assigned to each
terminal. For instance, Terminal 1 was assumed to have 12 gates in 2025. At a daily average of 6 turns
per gate, Terminal 1 was assumed to be able to accommodate approximately 72 turns.
Flights to TBIT were the first flights to be identified because only international flights were assigned to it.
The 2025 DDFS was sorted by domestic and international flights, and by arrival times. With 19 gates
available and a targeted number of 4 turns per gate, 76 turns were assigned to TBIT. The remaining
international flights were returned back into the pool of flights to be assigned to terminals with U.S.
Customs and Border Protection (CBP) capabilities.
After all flights included in the 2025 DDFS were assigned to terminals, the gating model was run.
Through multiple iterations, all aircraft included in the 2025 DDFS were successfully gated under each of
the four SPAS alternative conditions. The results of the gating exercise are provided in Attachment B.
Table 13 presents the average numbers of daily turns per gate calculated based on the results of the
gating exercise.
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Table 13
Gated 2025 DDFS – Average Numbers of Turns Per Gate
Alternatives 1 & 2

Alternative 3

Alternative 4

Terminals

Number
of Turns

Number
of Gates

Average Number of
Turns per Gate

Number of
Turns

Number
of Gates

Average Number of
Turns per Gate

Number
of Turns

Number
of Gates

Average Number of
Turns per Gate

Terminal 0

50.5

7

7.2

0.0

0

0.0

0

0

0.0

Terminal 1

89.5

12

7.5

104.5

14

7.5

0

0

0.0

Terminal 2

56.5

8

7.1

68.0

10

6.8

0

0

0.0

Terminal 3

57.5

8

7.2

81.5

12

6.8

0

0

0.0

Terminal 4

79.5

13

6.1

79.5

13

6.1

85

13

6.5

Terminal 5

81.0

13

6.2

81.0

13

6.2

89

13

6.8

Terminal 6

76.0

13

5.8

76.0

13

5.8

91.5

13

7.0

Terminal 7

71.5

12

6.0

71.5

12

6.0

80

12

6.7

Terminal 8

70.0

9

7.8

70.0

9

7.8

46.5

8

5.8

Commuter
Positions

44.0

10

4.4

44.0

10

4.4

126

23

5.5

MSC

194.0

29

6.7

194.0

29

6.7

203.5

33

6.2

North Concourse

0.0

0

0.0

0.0

0

0.0

138

20

6.9

TBIT

85.0

19

4.5

85.0

18

4.7

95.5

18

5.3

Grand Total

955.0

153

6.2

955.0

153

6.2

955

153

6.2

Source: Ricondo & Associates, Inc., May 2012 (calculated numbers of turns per gate based on the results of the gating exercise).
Prepared by: Ricondo & Associates, Inc., May 2012.
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Appendix F-2 – North Runway Alternatives Simulation Analysis

1.

NORTH AIRFIELD ALTERNATIVES ANALYSIS

Los Angeles World Airports (LAWA) is studying alternative configurations for the north airfield at Los
Angeles International Airport (LAX) as part of the LAX Specific Plan Amendment Study (SPAS). This
Technical Report analyzes SPAS Alternatives 1 through 4.
For the purposes of developing detailed airside design assumptions that could be utilized in modeling a
reasonable range of airfield configuration options, and do so in an efficient and cost-effective manner
taking into account contract scope and budget considerations, the simulation analysis focused on only
Alternatives 1 through 4. Based on the detailed information developed for those alternatives, the SPAS
Environmental Team was able to estimate performance assumptions and projections for Alternatives 5
through 7, as utilized in the aircraft noise and air quality analyses. No simulation analysis was
undertaken for Alternatives 8 or 9 because those alternatives do not include terminal or airfield
improvements.
A 2009 existing conditions simulation was conducted to serve as the basis for comparison.
alternatives are described in Section 1.1 of this document.

The

The analysis described in this Technical Report was conducted using the Federal Aviation
Administration's (FAA's) Airport and Airspace Simulation Model (SIMMOD) to determine the overall effect
of proposed north airfield runway and taxiway reconfigurations on Airport operations. Specifically, overall
delay and unimpeded taxiing times were analyzed.
SIMMOD1 is a simulation software package designed for the analysis of en route air traffic, terminal area
air traffic, and airfield operations. The model has been developed by a number of private and
governmental entities over the past 30+ years. First released for public use on May 11, 1989, SIMMOD
has been used to model some portion of the operations at most major airports in the United States.
The model uses a network of “links” and “nodes” to define the travel paths of aircraft throughout the
ground and airspace of the area being simulated. The links essentially define the route of travel whereas
the nodes can represent decision points, facilities, or logic changes along the way. Aircraft are allowed to
transit from one link to another based on the link’s attributes and rules applicable to the analysis.

1.1

Background

The purpose of this analysis was to calculate aircraft operations movement statistics to support the LAX
SPAS Environmental Impact Report analyses. The simulations include a Baseline Scenario using a 2009
design day flight schedule (DDFS) and four future alternatives using a 2025 DDFS.

1



2009 Baseline Simulation: This simulation consists of the 2009 terminals and airfield at LAX
and a 2009 DDFS. The Baseline Simulation 2009 DDFS is representative of the peak month,
average day (PMAD) operations of 1,563 daily aircraft operations.



2025 SPAS Alternative 1, Runway 6L-24R Relocated 260 ft. North:
In this alternative,
Runway 6L-24R would be relocated 260 feet to the north and a parallel taxiway would be
constructed between Runway 6L-24R and Runway 6R-24L. Additionally, Terminal 0, located
to the east of Terminal 1, is included in this alternative. This alternative also includes the
existing airfield and Central Terminal Area (CTA), with the addition of the West side of Tom
Bradley International Terminal (TBIT) gating and the Midfield Satellite Concourse (MSC).
Additional north/south taxiways adjacent to the MSC were incorporated in the model.
Improvements to the Runway 7L Runway Safety Area (RSA) and an 850-foot extension to
Runway 6R-24L were also included in the simulation. The 2025 DDFS consists of a total of
2,053 PMAD operations.



2025 SPAS Alternative 2, No Increase in Separation: This alternative would alter the north
runway complex, eliminating the existing Taxiway Y and Z Runway 24R exits and adding two

Simulations were conducted using ATAC SIMMOD Plus interface version 7.3.2
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high speed exits further from the Runway 24R threshold. This configuration would allow for
all Runway 24L crossings to occur on the latter two-thirds of Runway 24L. This alternative
includes the existing airfield and CTA with the addition of the West side of TBIT gating and
the MSC. Additional north/south taxiways adjacent to the MSC were incorporated in the
model. Improvements to the Runway 7L RSA and an 850-foot extension to Runway 24L
were also included in the simulation. The 2025 DDFS consists of a total of 2,053 PMAD
operations.

1.2



2025 SPAS Alternative 3, No Project - Implement Existing Master Plan: This alternative
consists of the 2004 Final Master Plan airfield and terminal layout with gating to
accommodate the 2025 DDFS. The 2025 DDFS consists of a total of 2,053 PMAD
operations.



2025 SPAS Alternative 4, Modified No Project - No Yellow Lights: This alternative includes
the existing airfield and CTA with the addition of the West side of TBIT gating and the MSC.
Additional north/south taxiways adjacent to the MSC were incorporated in the model.
Improvements to the Runway 7L RSA and an 850-foot extension to Runway 24L were also
included in the simulation. The 2025 DDFS consists of a total of 2,053 PMAD operations.

Document Organization

This document is organized to explain the methods, assumptions, and software used to conduct the
airfield simulations.
This document also examines the simulation results, beginning with the
establishment of Baseline Scenario operating conditions. After the Baseline Scenario operating efficiency
is determined for the simulation, future year simulations of the various alternatives are examined and
compared to the Baseline Scenario.

1.3

Summary of Results

Measures of average all-weather unimpeded taxi time and average all-weather delay under 2009
operating conditions revealed an all-weather average Baseline Simulation delay of 2.38 minutes per
operation and an average all-weather Baseline Simulation unimpeded time of 7.80 minutes per operation.
The average all-weather throughput achieved in the 2009 Baseline Simulation was 105 operations per
hour.
Measures of average all-weather delay revealed that the operating efficiency of the design alternatives
ranges from a low of 5.20 minutes per operation for Alternative 1 and a high of 6.14 minutes per operation
for Alternative 3. Alternative 2 resulted in an average all-weather delay of 5.38 minutes per operation and
Alternative 4 resulted in an average all-weather delay of 5.98 minutes per operation.
The unimpeded taxi times associated with the alternatives ranged from 7.86 minutes per operation for
Alternative 2 to 8.64 minutes per operation for Alternative 3. Alternatives 1 and 4 had average allweather unimpeded times of 8.10 and 7.88 minutes per operation, respectively.
For a more detailed breakdown of results and accompanying explanations, refer to Section 5 of this
document.

1.4

Approach

Computer simulation modeling is the analytical basis of the LAX SPAS airside demand/capacity analysis.
The simulation models incorporate a description of the Airport's operating environment to simulate air
traffic movements through the defined air and ground environments and provide as output data on the
two critical measures used to determine airside capacity: throughput and delay.
Throughput refers to the number of aircraft operations processed by an airfield system given actual
demand variability under a combination of specific operating conditions. For a given demand profile,
throughput varies depending on the specific runway operating configuration and procedures. Computation
of throughput is inherently more complex than computation of capacity because the demand inputs are
not generalized; therefore, the computation is accomplished through computer simulation modeling
Los Angeles International Airport
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techniques. At sufficiently high levels of activity, the highest throughput achieved while maintaining an
acceptable level of delay is a good indicator of the capacity of the airspace and airfield systems.
Delay refers to the difference between the actual time it takes an aircraft to conduct an arrival or
departure and the typical time it would take to conduct the same operation with no interference from other
aircraft. Delay is a measure of a system’s operating performance, indicating the efficiency with which
throughput is achieved. Delay statistics generated by simulation models can be presented by hour, by
user, and for different stages of an arrival or departure operation.

1.4.1

Simulation Model

SIMMOD was used for the LAX airside simulation analysis. SIMMOD was used in the LAX Final Master
Plan analyses to simulate the movement of arriving aircraft from entry into LAX's terminal area airspace to
the aircraft gate and of departing aircraft from the gate to the exit from the terminal area airspace.
SIMMOD is a planning tool used to recreate air traffic operations for the en route airspace, the terminal
area airspace, and the airfield system. SIMMOD is a network-based model in which airspace and ground
facilities and routes are described as a composite of nodes and links. Aircraft movements are conducted
over the nodes and links that make up the airspace and ground networks. Travel time and delay
information is recorded by SIMMOD as the input flights traverse the nodes and links. SIMMOD addresses
the design and procedural aspects of air traffic operations and produces measures of runway throughput,
aircraft travel time, and aircraft delay. Output from the simulation includes animation displays of aircraft
movements over the airspace and ground-simulated networks.
Note that the simulation model is set up to account for real world conditions and variability (i.e., how pilots
fly and air traffic controllers operate). Some model settings are statistically varied with each iteration.
Statistical distributions allow for a range of settings to be randomly selected for any given iteration of the
model. The simulation model is run for numerous iterations to account for natural variability that may
occur in the system.

1.4.2

Simulation Process

The general process for quantifying the capacity and performance of LAX north airfield airside facilities
using simulation modeling consisted of the following steps:


Define the Airport's operating environment, consisting mainly of airside facilities, associated
operating procedures, and aircraft activity. Airside facilities include the runway and taxiway
systems and aircraft parking areas. Air traffic control operating procedures dictate runway
use, aircraft taxi flows, aircraft airspace routes, and gate allocation. Aircraft activity consists
of a 24-hour flight schedule representative of design day activity (the DDFS). The existing
LAX operating environment is more fully described in Section 1.4.3.



Calibrate the simulation model to ensure that the model adequately approximates actual
operations at LAX. The LAX calibration compared simulated hourly operations and airfield
travel times with actual performance data for March 29, 2005, collected from the airlines
serving LAX.



Simulate a set of runway operating configurations that represent annual operations at the
Airport. Wind and weather conditions directly affect the use of the runway system and the
operating procedures and, therefore, affect airside capacity. Runway use and procedures
can also be influenced by noise abatement procedures. The DDFS is simulated
independently for each modeled runway operating configuration. These configurations are
described in Section 1.4.5.



Compute annual weighted averages of aircraft delay, taxi time and throughput from the
simulation results of each runway operating configuration at the same air traffic demand
level. Each runway operating configuration was assigned an annual percentage use based
on wind/weather analysis and noise abatement procedures to compute annual weighted

Los Angeles International Airport
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averages. The results of the Baseline Simulation LAX airside simulations for 2009 are
presented in Section2 2.

1.4.3

LAX Operating Environment

The LAX operating environment for the purposes of this analysis does not include all of the operating
elements in the Los Angeles Basin airspace, but instead is focused on the LAX airspace. Existing
interactions between LAX and other facilities in the Los Angeles Basin airspace are taken into account in
the form of in-trail restrictions used to coordinate air traffic in the Basin.
Understanding the airside operating environment at LAX is an integral element of the airside simulation
analysis conducted for the LAX North Airfield Alternatives. Data describing airside operations were
collected for input to the models with the following objectives:


Understanding the key factors in the operation of the airside facilities



Defining inputs to SIMMOD that provide performance results that are representative of
existing conditions



Establishing the basis against which future development will be evaluated

The airspace, airfield, and aircraft parking facilities and their associated operating procedures are the
main Airport elements for which data were collected as input to the simulations. Characteristic wind and
weather conditions are another significant element of the operating environment for which data were
collected since they dictate the use of the runway system. Alternative uses of the runway system that
result from variations in wind and weather conditions or noise abatement procedures were also defined.
Assumptions made regarding the use of the runway system throughout the year can significantly affect
performance results because airside capacity varies by airfield operating configuration. Finally, an
understanding of the characteristics and volume of air traffic activity processed by the airside facilities at
LAX was essential for estimating airside capacity.
The key factors of the existing airside operating environment are described under the following section
headings:

1.4.4



Annual Weather Conditions



Runway Operating Configurations



Noise Abatement Procedures



Airspace Operating Assumptions



Airfield Operating Assumptions

Annual Weather Conditions

Wind and weather conditions directly affect the use of an airport’s runway system and air traffic control
procedures and, therefore, affect airside capacity. For the purposes of this analysis, annual weather
conditions were determined by analyzing FAA configurations taken from 8.5 years of FAA Daily
Configuration by Hourly Reports from January 1, 2000, through June 30, 2008. Data were obtained from
the FAA's Aviation System Performance Metrics (ASPM) Airport Efficiency module.
The direction and speed of the wind affect the direction in which aircraft operations are accommodated at
an airport. Because the runways at LAX are oriented in an east-west direction, LAX operates in either
west flow or east flow depending on wind conditions. Under calm wind conditions, the preferred direction
is usually that which offers the most capacity and the fewest restrictions. The preferred operating flow at
LAX is west flow. LAX operates in east flow when winds from the east exceed 10 knots.
Independent of the operating direction, ceiling and visibility conditions at an airport determine the air
traffic control procedures in effect. Ceiling is the height above the earth's surface of the lowest layer of
clouds or obscuring phenomena, which is reported as broken, overcast, and not classified as thin or
partial. Visibility is the ability to see and identify prominent unlit objects by day and prominent lit objects
Los Angeles International Airport
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by night. Ceiling and visibility vary with cloud conditions, fog, precipitation, and haze. The primary air
traffic control procedures at LAX for various ceiling and visibility conditions are shown in Table 1.

Table 1
Weather Criteria – Airport Operating Configurations
Configuration

Weather Criteria

Visual Flight Rules (VFR)

Ceiling Height ≥ 5,000 ft and Visibility ≥ 3 mi

Instrument Landing System (ILS)

Ceiling Height ≥ 600 ft and < 5000 ft and Visibility ≥ 2 mi

Instrument Meteorological Conditions (IMC)

Ceiling Height < 600 ft or Visibility < 2 mi

Source: Federal Aviation Administration, Aviation System Performance Metrics, Airport Efficiency module.

1.4.5

Runway Operating Configurations

From the results of the weather analysis, four primary runway operating configurations were selected to
represent existing operating conditions as LAX. The four runway operating configurations are illustrated
on Figure 1.
The LAX FAA Airport Traffic Control Tower (ATCT) provides air traffic control for arriving and departing
aircraft within approximately 5 nautical miles of the Airport and on the airfield. Runway assignment is
initially determined by the route flown. During non-peak periods, ATCT staff can change the runway
assignment to allow aircraft to land on the runway complex closest to their gate (pro-parking runway
assignment).
LAX has a waiver to FAA Order 8400.9, National Safety and Operational Criteria for Runway Use
Programs. This waiver permits operations with a tailwind component of up to 10 knots (the standard is
5 knots) and is applicable to wet and dry runways. Because of the consistent weather conditions in the
Los Angeles Basin, and the use of this waiver, LAX is operated in the more efficient west flow arrival and
departure configuration 97.9 percent of the time between 6:30 a.m. and 11:59 p.m. Standard operating
procedures are in place at the ATCT and Southern California (SoCal) Terminal Radar Approach Control
(TRACON), defining runway assignment criteria for arriving and departing aircraft and their Standard
Terminal Approach Route (STAR) and Standard Instrument Departure (SID) route assignments. STARs
and SIDs are the airspace routes aircraft follow between the terminal and the en route airspace when
operating under instrument flight rules (IFR). Controllers can balance traffic demand by dynamically
metering runway assignments.
The LAX main terminal complex is situated between two sets of dual parallel runways. The north runway
complex consists of Runways 6L-24R and 6R-24L and includes the north gates at TBIT, the West Pad
gates, and the Terminal 1, 2, and 3 gates. The south runway complex consists of Runways 7L/25R and
7R/25L and includes the American Eagle gates, the south gates at TBIT, and the Terminals 4, 5, 6, 7, and
8 gates. The cargo and general aviation (GA) parking areas south of Runway 7R/25L are not part of the
CTA and do not serve commercial passenger operations. The airfield also has three designated holding
areas for aircraft that are temporarily delayed upon arrival because their assigned gates are occupied and
no alternate gates are available. The north complex holding area is west of TBIT and east of the West
Pad. The south complex has two holding areas, one east of Taxiway AA on Taxiway C and the other
north of Taxiway C4 on Taxiway C.
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VFR-Visual Approaches (West Flow)

VFR-Simultaneous ILS Approaches (West Flow)

69.2%

24.6%
VFR-Simultaneous ILS Approaches (East Flow)

IFR-Simultaneous ILS Approaches (West Flow)

4.1%

2.1%

Notes:
1/ Runway operating configurations reflect the primary runway uses between the hours of 7:00a.m. to 10:00 p.m.
2/ ILS= instrument landing system; VFR = visual flight rules

Legend
Primary Arrivals
Primary Departures

Not to Scale north
Sources: LAX Airport Layout Plan, February 2005; Aviation System Performance Metrics Efficiency Module (2000-2008), Accessed September 25, 2008.
Prepared by: Ricondo & Associates, Inc., March 2009.

Secondary Arrivals
Secondary Departures

Figure

LAX Specific Plan Amendment Study Report

Runway Operating Configurations

1

Appendix F-2 – North Runway Alternatives Simulation Analysis
This page intentionally left blank.

Los Angeles International Airport

8

LAX Specific Plan Amendment Study
Report
July 2012

Appendix F-2 – North Runway Alternatives Simulation Analysis
Four runway operating configurations were modeled for each of the airfield alternatives. The primary
arrival and departure runway assignments place arrivals on the outboard runways, 6L-24R and 7R/25L,
and departures on the inboard runways, 6R-24L and 7L/25R. Weather conditions (ceiling height,
visibility, and wind direction/speed) determine which configuration the FAA ATCT uses at a given time.
The four modeled configurations and their annual percentage use are listed below.2 See Figure 1 for
illustrations of the four runway operating configurations:

1.4.6



Visual flight rules (VFR) with visual approaches – West Flow (69.2%)



VFR with simultaneous instrument landing system (ILS) approaches – West Flow (24.6%)



IMC with instrument approaches – West Flow (4.1%)



VFR with simultaneous ILS approaches – East Flow (2.1%)

Noise Abatement Procedures

LAX Air Traffic Control is responsible for implementing several noise abatement operating procedures
and restrictions adopted by LAWA and the FAA. The noise abatement operating procedures contained in
the LAX Rules and Regulations affect the use of existing airside facilities and, in some cases, restrict
airside capacity. The LAX SPAS EIR airside demand/capacity analysis did not incorporate noise
abatement procedures into the definition of the existing operating environment. All but the Over-Ocean
runway operating configuration were modeled for each of the four major runway operating configurations.
The Over-Ocean operating procedure is in effect between midnight and 6:30 a.m. It consists of
departures on Runway 25R and arrivals on Runway 6R when weather permits safe operation.
The Over-Ocean runway operating configuration was not included in this analysis because the hours
during which it is in effect do not typically involve a peak level of operations.

1.4.7

Airspace Operating Assumptions

This section describes arrival and departure procedures within the confines of the SoCal TRACON for
aircraft arriving to and departing from LAX. Aircraft only transitioning through the TRACON’s airspace
were not considered in this analysis.
The airspace delegated to the TRACON by the Los Angeles Air Route Traffic Control Center (ARTCC) for
the control of arrival and departure operations at LAX, depicted on Figure 2, is divided into nine sectors.
Each sector is a vertically and horizontally defined volume of airspace managed by air traffic controllers.
Each sector provides arrival, departure, or en route air traffic services. In some cases, these operations
may coexist from the surface to 13,000 feet above mean sea level (MSL).
The ARTCC and TRACON handle the transitions of arriving and departing aircraft through prescribed
arrival and departure corridors, as depicted on Figures 3 and 4 respectively. To ensure that aircraft
remain within the confines of the appropriate arrival and departure sector, aircraft are assigned STARs
and SIDs. These arrival and departure routes are published for pilots in graphic and text form. They
provide precise routes and altitudes for pilots to follow into and out of terminal airspace. Tables 2 and 3
identify the STARs and SIDs, respectively, in effect in 2009. Arriving traffic enters terminal airspace in
five streams, which merge into three, then two, streams, one to the north runway complex and one to the
south runway complex. Initially, aircraft are assigned to either the north or south runway complex based
on the airspace fix over which they enter the LAX airspace. However, if necessary, all arrivals may be
reassigned to an alternate runway complex to balance airfield operations. These decisions are made by
Traffic Management Specialists at the LAX ATCT, SoCal TRACON, or Los Angeles ARTCC, depending
on traffic demands and how responsibilities are allocated.

2

Aviation System Performance Metrics, Airport Efficiency module (2000-2008), accessed September 25, 2008.
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Table 2
Standard Terminal Arrival Routes
STAR

Flow

Baset Three

East

Civet Five

West

Downe Four

East

Kimmo Two

West

Leena Four

West

Mitts Two

West

Moorpark Three

East

Mudde Four

West

Ocean Two

East

Paradise Four

West

Redeye Two

East

Reedr Three

East

Sadde Six

West

Seavu One

West

Shive One

West

Vista Two

West

Runway
6L/R
7L/R
24L/R
25L/R
6L/R
7L/R
24L/R
25L/R
25L
24L/R
25L/R
6L/R
7L/R
25R
6L/R
7L/R
24L/R
25L/R
6R
6L/R
7L/R
24R
24L/R
25L/R
24L/R
25L/R
24L/R
25L/R

Corridor
Civet
Civet
Civet
Fillmore
Fillmore
Civet
Fillmore
Civet
Krauz
Civet
Civet
Civet
Fillmore
Civet
Santa Catalina/Krauz
Santa Catalina/Krauz

Source: Federal Aviation Administration, LAX Airport Traffic Control Tower, SoCal
TRACON, February 22, 2007.
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Table 3
Standard Instrument Departures
SID
Catalina Five

Flow

Runway

Corridor

East

All

Exert

Chaty Two

East

All

Exert

Gabre Five

East

All

Daggett

Gorman Four

East / West

All

Gorman

Holtz Seven

West

All

Thermal

Imper One

East

Karvr One

West

Thermal
All

Mission Bay
Oceanside

Laxx Five

West

All

Thermal

Loop Four

West

All

Daggett

Oshnn One

West

All

Daggett

Perch Nine

East

All

Exert

San Diego Five

East

All

Mission Bay
Oceanside

Seal Beach Five

East / West

All

Thermal

Sebby Four

West

All

Daggett

Ventura Five

East / West

All

Exert
Gorman

Source: Federal Aviation Administration, LAX Airport Traffic Control Tower, SoCal
TRACON, February 22, 2007.

Los Angeles International Airport

18

LAX Specific Plan Amendment Study
Report
July 2012

Appendix F-2 – North Runway Alternatives Simulation Analysis
ATCT personnel provide air traffic control services to the pilots of arriving and departing aircraft within
approximately 5 nautical miles of the Airport and on the airfield.

1.4.7.1

Separation Standards

Separation standards define the minimum longitudinal (in front of or behind), lateral (side by side), or
vertical (above or below) distances between aircraft. In the terminal radio detection and ranging ("radar"
herein) environment, four forms of separation are most commonly applied:


Vertical separation in the TRACON or ATCT airspace is 1,000 feet. As an example, altitude
separation is applied between an arriving aircraft assigned to fly at 6,000 feet above MSL and a
departing aircraft by assigning the departing aircraft to fly at 5,000 feet above MSL until the
aircraft are clear of one another and can safely continue their descent or climb.



Lateral separation in the TRACON or ATCT airspace is 3 nautical miles for radar separation
within 40 nautical miles of the radar antenna.



Longitudinal separation in the TRACON or ATCT airspace is applied to aircraft operating in-trail of
each other, as described in Table 4.




Sequential arrivals are allowed to use a reduced separation on the final 2.5 nautical miles so
long as wake turbulence separation restrictions are not violated.
During visual
meteorological conditions (VMC), the separation can be less than 2.5 nautical miles, but no
less than 2.0 nautical miles. Sequential arrivals on both inboard runways during peak arrival
periods operate with a 10- to 15-nautical mile in-trail interval over the arrival runway
threshold. During instrument meteorological conditions (IMC), because departures are
dependent on arrivals, sequential arrivals are required to maintain appropriate separation to
facilitate sufficient departure throughput.

Visual separation - there are two ways to effect this separation:


The ATCT controller sees the aircraft involved and issues instructions, as necessary, to
ensure that the aircraft avoid each other.



A pilot sees another aircraft and, pending instructions from a controller, provides his/her own
separation by maneuvering the aircraft as necessary to avoid the other aircraft. This
process may require following another aircraft or keeping it in sight until it is no longer a
factor.
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Table 4
Separation Standards
In-Trail Separations (nautical miles)
Trailing Aircraft
Lead
Aircraft

Heavy

B-757

Large

Small+

Small

Heavy

4

5

5

6

6

B-757

4

4

4

5

5

Large

3

3

3

4

4

Small+

3

3

3

3

3

Small

3

3

3

3

3

Note:

Heavy (>255,000 pounds); Large (>41,000 pounds and ≤255,000 pounds); Small+
(>12,500 pounds and ≤41,000 pounds); Small (≤12,500 pounds). The shaded areas indicate those
combinations of lead and trail aircraft for which the reduced separation on final approach criterion of
2.5 nautical miles is allowable within 10 nautical miles of the runway threshold. These separations
are for aircraft operating directly behind, or directly behind and less than 1,000 feet below, or
following an aircraft conducting an instrument approach. These separations apply to the wake
turbulence for aircraft landing behind another aircraft on the same runway. Separations may be
reduced under visual approach procedures when a pilot has the leading aircraft in sight and is
instructed by ATC to maintain visual separation.

Source: Federal Aviation Administration, Order 7110.65, Air Traffic Control, February 16, 2006.

1.4.7.2

West Flow

Figure 5 depicts the generalized routes used during west flow operations. Simultaneous visual
approaches between the north and south runway complexes were simulated in accordance with the
TRACON’s supplemental requirement to the requirements in FAA Order 7110.65, Air Traffic Control,
which states:
Provided aircraft flight paths do not intersect, visual approaches may be conducted to
one complex while visual or instrument approaches are conducted simultaneously to
the other complex provided standard separation is maintained (three [3] miles, 1000
feet, course divergence, or visual separation) until one of the aircraft has been issued
and the pilot has acknowledged receipt of the visual approach clearance and the other
aircraft is established on a heading which will intercept the extended centerline of the
runway at an angle not greater than 30 degrees and the pilot has been instructed to
join the localizer/final approach course.
Arriving aircraft were assigned to a STAR based on the location of the origin airport and the arrival
corridor they use. See Table 2 for a listing of arrival routes. Departures were assigned to a SID based on
the destination airport and the corresponding departure corridor. See Table 3 for a listing of instrument
departures.

1.4.7.3

East Flow

Figure 6 depicts the routes used during east flow operations. Simultaneous operations are conducted in
east flow but landings do not occur on Runway 7L. Arrivals and departures were assigned routes using
the same logic as that applied in west flow.
Los Angeles International Airport
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1.4.8

Airfield Operating Assumptions

LAX has two sets of dual dependent parallel runways. The north runway complex consists of Runways
6R-24L and 6L-24R and the south runway complex consists of Runways 7R/25L and 7L/25R.
The LAX taxiway system is characterized by dual parallel taxiways that border the main terminal area
from the northeast to the southeast ends of the terminal. On the south side, dual parallel Taxiway B and
Taxilane C extend west from the terminal core beyond the Runway 7L end and east from the terminal
core to the United Airlines maintenance area. In front of the United Airlines maintenance area, the
taxiways have dual taxiing restrictions. Beyond the United Airlines maintenance area, Taxiway B extends
to the Runway 25R end. On the north airfield, only Taxiway E extends west of the newly constructed
Taxiway R to the Runway 6R end. The existing (2009) airfield is depicted on Figure 7.
The primary taxi routes used in the 2009 Baseline Scenario simulations for aircraft arrivals and
departures taxiing between the runways and the gates or hangar areas are illustrated on Figures 8 and
9, respectively, for west flow operations and Figures 10 and 11, respectively, for east flow operations.
The dual parallel taxiways surrounding the main terminal area were modeled in a single direction in both
flows.
Taxiway B operations flow east and Taxilane C operations flow west in west flow. These directions are
reversed in east flow except for the last segment of Taxiway B from Taxiway B-16 to Taxiway M, which is
used to queue Runway 7L departures.
Taxiway E is bidirectional west of Taxiway Q in west flow to allow access to the West Pad gates. Aircraft
primarily use Taxiways Q and S to taxi north and south between the runway complexes.

1.4.8.1

Runway Exit Distribution

SIMMOD randomly selects aircraft exits based on the probability distributions assigned to aircraft/runway
exit combinations. If the first selected runway exit is occupied, the model assesses whether or not any
other compatible exits are available. If none are available, the aircraft occupying the exit will be given
priority to cross the inboard runway, allowing the trailing aircraft to land and use the runway exit.
The runway exit use distributions were obtained from observations on March 21 and 22, 2007.
Additionally, discussions were held with LAX ATCT staff to ensure the accuracy of the simulated
operating activity, including runway use and exit taxiways.

1.4.8.2

Taxi Flows

Aircraft ground movements were simulated in consultation with LAWA and FAA ATCT representatives.
The simulated routes are considered typical or standard. Routing may be altered depending on current
traffic conditions, but such alterations are not frequent enough to be considered statistically significant
and were not, therefore, captured in the simulation modeling. Figures 8 and 9 depict the standard ground
movement assumptions for aircraft arriving and departing, respectively, in west flow. Figures 10 and 11
depict the standard ground movement assumptions for aircraft arriving and departing, respectively, in
east flow.
Runway crossing start up times for arriving aircraft were simulated to vary between 40 seconds and 60
seconds. This range includes all time elapsed from when an arriving or departing aircraft passes the
holding aircraft and a controller issues clearance to cross the runway to when the aircraft begins the
runway crossing.
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All taxiing speeds were assumed to be 15 knots (approximately 17 miles per hour) unless the taxiway
was defined as a high-speed exit, in which case the taxiing speed was assumed to be 35 knots
(approximately 40 miles per hour). Departure queues were located at the departure threshold for all
runways and, in west flow only, intersection departure queues were located at Taxiway E-8 for
Runway 24L and at Taxiway F for Runway 25R. Airplane Design Group (ADG) VI (i.e., an Airbus 380
and a Boeing 747-800) departure queues were located on the adjacent parallel taxiways (prior to the
aircraft turning to enter the runway) at the departure threshold, with the exception of the Runway 25L
ADG VI departure queue, which was modeled on Taxiway A near the south cargo facilities.

1.4.8.3

Gate Positions

Figure 12 illustrates the gate positions for 2009. The 2009 gate positions and assumptions are described
in Appendix F-1.

1.4.9

Design Day Activity and Performance Measures

1.4.9.1

Design Day Aircraft Operations

The 2009 DDFS is based on Official Airline Guides, Inc. (OAG) data and was forecast to represent a
PMAD in 2009. The resulting design day aircraft operations are summarized in Table 5. The 2009 daily
operations were forecast to number approximately 56 million annual passengers (MAP). Each flight was
assigned to a “scheduled” gate for simulation purposes. For a detailed discussion of the methodology
and assumptions used to develop the 2009 DDFS, refer to Appendix F-1.

Table 5
2009 Design Day Aircraft Operations
Air Carrier

881

Commuter

248

Alaska/Hawaii

66

Total Domestic

1,195

International

243

Total Commercial

1,438

Cargo

58

General Aviation, Military, and Charter

67

TOTAL

1,563

Source: Ricondo & Associates, Inc., Appendix F-1, LAX 2009-2025 Passenger Forecast and
Design Day Flight Schedule Development, July 2012.
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1.4.9.2

Definition of Performance Measures

Throughput and delay were defined as key metrics at the beginning of this Section. A more detailed
description of the various statistics calculated from the SIMMOD output is provided below.
Throughput is reported in this analysis for peak 60-minute (rolling hour) periods throughout the simulation
day. Peak hour throughput was ultimately used to estimate capacity and is reported as follows:


Peak Arrival Hour Throughput - Number of arrival and departure operations occurring
during the single 60-minute period with the largest number of aircraft arrivals.



Peak Departure Hour Throughput - Number of arrival and departure operations occurring
during the single 60-minute period with the largest number of aircraft departures.



Peak Operations Hour Throughput - Number of arrival and departure operations occurring
during the single 60-minute period with the largest number of total aircraft operations.
Peak hour arrivals, peak hour departures, and total peak hour operations are likely to occur in 3 different
hours depending on the distribution of aircraft activity throughout the day.
Delay and travel times are reported for different phases of flight, thereby providing the ability to identify
factors that are most constraining on the overall operation of the Airport. Delays used in assessing
airside capacity are defined as follows:

2.



Arrival Airspace Delay (per operation) - Airborne arrival delay incurred at and inside the
arrival airspace fix.



Arrival Ground Delay (per operation) - Delay incurred between the runway exit and the
gate as a result of airfield congestion, runway crossings, or waiting for a gate.



Arrival Unimpeded Taxi Time (per operation) - Unrestricted travel time from the runway
exit to the gate based on distance and speed.



Departure Unimpeded Taxi Time (per operation) - Unrestricted travel time from the gate
to the departure runway entrance based on distance and speed.



Departure Ground Delay (per operation) - Delay incurred from the time an aircraft is ready
to push back from the gate and the time it receives departure clearance. Airfield departure
delay can be incurred during gate pushback, while waiting to cross a runway, amid general
airfield congestion, and while waiting in a departure queue.

2009 BASELINE SIMULATION ANALYSIS

The results associated with the 2009 Baseline simulations are described in this section. For the analysis
of airfield operations, a full year's worth of data was considered necessary and appropriate to
characterize existing baseline conditions. Airport operations data for the prior calendar year, which for
purposes of the SPAS analysis is 2009, were used to define existing baseline conditions related to airfield
operations.
All of the simulation results were calculated for an all-weather average based on runway operating
conditions.

2.1

2009 Baseline Simulation

The 2009 Baseline Simulation consists of the existing (2009) terminals and airfield. These elements are
described below and depicted on Figure 7. The average all-weather delay for the 2009 Baseline
simulation was 2.38 minutes per operation. The average arrival delay was 3.13 minutes per operation
and the corresponding average departure delay was 1.62 minutes per operation.
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2.1.1

Airside Operating Assumptions

The information provided in this section was collected from various sources, including FAA WesternPacific Region Airports Division personnel, FAA SoCal TRACON personnel, LAX ATCT personnel, LAWA
staff, observations of actual operations at the Airport, weather data collected by the National Oceanic and
Atmospheric Administration (NOAA), ASPM data, and various documents.
The airside facilities described in below include runways and taxiways, terminal gate facilities, aircraft
overnight parking areas, and cargo and general aviation facilities. The 2009 facilities do not include
facilities currently under construction at LAX or facilities proposed to be constructed.

2.1.1.1

Airfield

The description of airfield facilities focuses on the runway system, associated taxiways and aircraft
terminal facilities.
The airfield has four runways: 6L-24R, 6R-24L, 7L-25R, and 7R-25L. Runways 6L-24R and 6R-24L are
defined as the north runway complex; Runways 7L-25R and 7R-25L are defined as the south runway
complex. No changes to runway dimensions or increases in the number of new runway entrances/exits,
parallel taxiways, or runway crossings are associated with the 2009 airfield. As stated in FAA Advisory
Circular 150/5060-5, Airport Capacity and Delay, airport capacity is dependent upon several airport
components, including, but not limited to, the runways, taxiways, and gate group (i.e. the number of gates
located in the terminal complex). Capacity is defined by the FAA as a measure of the maximum number
of aircraft operations which can be accommodated on the airport or airport component in an hour.

2.1.1.2

Terminal Gate Facilities

Figure 12 illustrates the gate positions. The CTA is made up of Terminals 1 through 8 and TBIT. A
description of the 2009 gate positions is provided in Appendix F-1. The West Remote Gates and
American Eagle gates are the only commercial gates located outside of the CTA. All ADG VI aircraft are
gated at the TBIT, not the West Remote Gates. Of the total 159 gates assumed in use at LAX in 2009,
110 were located at the CTA, 12 were at the American Eagle terminal, 18 were United Express
Commuter gates (United Express maintenance apron), and 19 were at the West Remote Gates.

2.1.1.3

Cargo/General Aviation Areas

Figure 7 depicts the locations of the Airport’s four cargo facilities and one general aviation facility. Three
cargo facilities are located south of Runway 7R/25L; the fourth cargo facility is located north of Runway
7L/25R and east of the CTA. The general aviation facility is located south of Runway 7R/25L.

2.1.2

Aircraft Delay and Taxi Time

The average delay and unimpeded taxi time for the 2009 Baseline simulations are provided in Table 6.
The average delay was 2.38 minutes per operation, the average unimpeded taxi time was 7.80 minutes
per operation, and the combined average delay and taxi time was 10.18 minutes per operation.
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Table 6
Average Delay and Unimpeded Taxi Time – 2009 Baseline

Average Delay (Minutes per Operation)
Arrivals

Departures

Average

Annual Use

Cancellations

Flow

Airspace

Ground

Total

Cancellations

Gatehold

Airspace

Ground

Total

Airspace

Total Ground

Taxi
Only

Total

VFR Visual West Flow

69.2%

0

0

1.55

1.32

2.87

0

0

0.05

1.56

1.61

0.80

1.44

1.09

2.24

VFR ILS West Flow

24.6%

0

0

2.43

1.27

3.70

0

0

0.08

1.49

1.57

1.26

1.38

1.02

2.63

VFR ILS East Flow

2.1%

0

0

2.65

1.05

3.70

0

0

0.09

1.67

1.76

1.37

1.36

1.09

2.73

Average VFR

95.9%

0

0

1.73

1.25

2.98

0

0

0.06

1.48

1.54

0.89

1.36

1.03

2.26

IFR West Flow

4.1%

0

0

2.72

1.07

3.79

0

0

0.06

2.11

2.16

1.39

1.59

1.30

2.98

100.0%

0

0

1.84

1.29

3.13

0

0

0.06

1.57

1.62

0.95

1.43

1.08

2.38

Configuration

Average All Weather

Average Unimpeded Taxi Time (Minutes per Operation)
Arrivals

Departures

Average

VFR Visual West Flow

69.2%

6.78

8.76

7.77

VFR ILS West Flow

24.6%

6.82

8.75

7.79

VFR ILS East Flow

2.1%

6.75

10.92

8.84

Average VFR

95.9%

6.51

8.45

7.48

IFR West Flow

4.1%

7.08

8.76

7.92

100.0%

6.80

8.81

7.80

Average All Weather

Average Delay and Unimpeded Taxi Time (Minutes per Operation)
Arrivals

Departures

Average

VFR Visual West Flow

69.2%

9.66

10.37

10.01

VFR ILS West Flow

24.6%

10.51

10.32

10.42

VFR ILS East Flow

2.1%

10.46

12.68

11.57

Average VFR

95.9%

9.49

9.98

9.74

IFR West Flow

4.1%

10.87

10.92

10.90

100.0%

9.93

10.43

10.18

Average All Weather

NOTE: Totals may not add due rounding.

Source: Ricondo& Associates, Inc., May 2011, based on SIMMOD simulation results (average delay and unimpeded taxi times).
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2.1.3 Peak Hour Throughput
Table 7 lists peak arrival hour, peak departure hour, and peak operating hour throughputs under the 2009
Baseline conditions.

Table 7
Peak Hour Throughput – 2009 Baseline
1,849 Daily Operations
Throughput

Configuration
VFR with Visual
Approaches –
West Flow
VFR with ILS
Approaches –
West Flow
VFR with ILS
Approaches –
East Flow
IMC with
Instrument
Approaches –
West Flow

Annual
Use

Peak Arrivals
Peak
Daily
Throughput
Total
Hour

Peak Departures
Peak
Daily
Throughput
Total
Hour

Total Operations
Peak
Daily
Throughput
Total
Hour

69.2%

778

57

785

62

1,563

105

24.6%

778

57

785

62

1,563

105

2.1%

778

57

785

62

1,563

103

4.1%

778

55

785

62

1,563

103

57

785

62

1,563

105

Average AllWeather
Throughput
100.0%
778
ILS = Instrument Landing System
IMC = Instrument Meteorological Conditions
VFR = Visual Flight Rules

Source: Ricondo& Associates, Inc., May 2011, based on SIMMOD simulation results (daily and hourly throughput operations).

3.

2025 SPAS EIR ALTERNATIVES SIMULATION
ANALYSIS

The simulation results for the following alternatives are described in this section:


2025 SPAS Alternative 1 – Runway 6L-24R Relocated 260 ft. North



2025 SPAS Alternative 2 – No Increase In Separation



2025 SPAS Alternative 3 – No Project – Implement Existing Master Plan



2025 SPAS Alternative 4 – Modified No Project - No Yellow Lights
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3.1

2025 SPAS Alternative 1

Figure 13 depicts the 2025 SPAS Alternative 1 airfield layout, with the relocation of Runway 6L-24R 260
feet to the north. This alternative includes the existing CTA, the TBIT reconfiguration, and the MSC and
associated taxiways. The north runway complex would be altered under this alternative, while the south
runway complex would remain unchanged. The 2025 DDFS consists of a total of 2,053 aircraft
operations.

3.1.1

Terminal Assumptions

The terminal assumptions for the 2025 SPAS Alternative 1 include the existing CTA, the TBIT
reconfiguration, and the MSC. Under this alternative, a new terminal, referred to as Terminal 0, would be
added to the CTA, east of Terminal 1. Additionally, 10 commuter gates would be located east of Terminal
8. The west remote gates would not be used in this alternative. In total, 153 gates would be used to
accommodate the 2025 DDFS in this alternative. Figure 14 depicts the gating assumptions for 2025
SPAS Alternative 1. The 2025 SPAS gate positions are described in the LAX 2025 Design Day Forecast
Schedule Technical Report.

3.1.2

Airfield/Airspace Assumptions

The airspace assumptions remain the same under Alternative 1 as in the 2009 Baseline Simulation
analysis. The 2025 SPAS Alternative 1 airfield differs from the 2009 Baseline Simulation airfield with the
northernmost runway (Runway 6L-24R) being relocated 260 feet to the north. The northward relocation
would accommodate a new parallel taxiway between Runways 6L-24R and 6R-24L. Taxiway D would be
extended westward, running parallel along the entire length of Runway 6R-24L. Taxiway Q would be
removed to accommodate the TBIT reconfiguration and Taxiway S would be relocated. A new taxiway,
Taxiway T, would be constructed adjacent to Taxiway S. Additionally, three taxiways would be placed
adjacent to the MSC on the west side of the terminal. The north airfield would include an extension to
Runway 6R-24L and Taxiways D and E would be lengthened westward to accommodate the runway
extension. The south runway complex includes the RSA improvements currently planned for Runway 7L25R. All other aspects of the south runway complex would remain unchanged. See Sections 1.4.7 and
1.4.8 for additional detail regarding the existing airfield. See Figure 13 for a depiction of the 2025 SPAS
Alternative 1 airfield.

3.1.3

Aircraft Movement Assumptions

The aircraft movement assumptions are depicted on Figures 15 and 16 for aircraft arrivals and
departures, respectively, in west flow. The aircraft movement assumptions are depicted on Figures 17
and 18 for arriving and departing aircraft, respectively, in east flow.

3.1.4

Design Day Activity

The 2025 DDFS consists of a total of 2,053 daily operations, equating to approximately 78.9 MAP.
Table 8 summarizes the 2025 DDFS operations. The schedule is based on OAG data and was
developed to represent a PMAD. For a detailed discussion of the methodology and assumptions used to
develop the 2025 DDFS, refer to Appendix F-1.
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Table 8
2025 Design Day Aircraft Operations
Air Carrier
Commuter

1278
1

220

Alaska/Hawaii

78

Total Domestic

1,576

International

334

Total Commercial

1,910

Cargo

70

General Aviation, Charter, and Military

73

TOTAL

2,053

Note: Commuter aircraft are designated as Airplane Design Group II and smaller.
Source: Ricondo & Associates, Inc., Appendix F-1, LAX 2009-2025 Passenger
Forecast and Design Day Flight Schedule Development, July 2012.

3.1.5

Average Delay and Unimpeded Taxi Time

The simulation modeling results for 2025 SPAS Alternative 1 yielded annualized average delay of 5.20
minutes per operation, average unimpeded taxi time of 8.10 minutes per operation, and a combined
average delay and taxi time of 13.29 minutes per operation. Table 9 summarizes the results. Table 10
summarizes throughput results for the Alternative 1 simulations. Note that due to rounding, the combined
average delay and taxi times listed in the following sections may not add to the displayed amount.

3.1.5.1

West Flow

The following summarizes delay results by airfield configuration. The definition and annual use of each
configuration remains consistent with those assumed for the 2009 Baseline Scenario.

VFR – Visual Approaches
For visual approaches under VFR conditions, the average simulated delay was 4.15 minutes per
operation, the average unimpeded taxi time was 8.05 minutes per operation, and the combined average
delay and taxi time was 12.21 minutes per operation.

VFR – ILS
For ILS approaches under VFR conditions, the average simulated delay was 5.14 minutes per operation,
the average unimpeded taxi time was 8.05 minutes per operation, and the combined average delay and
taxi time was 13.20 minutes per operation.

IFR
Under IFR conditions, the average delay was 22.46 minutes per operation, the average unimpeded taxi
time was 8.62 minutes per operation, and the combined average delay and taxi time was 31.08 minutes
per operation.

3.1.5.2

East Flow

The definition and annual use of the east flow configuration remain consistent with those assumed for the
2009 Baseline Scenario.
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Table 9
Average Delay and Unimpeded Taxi Time – 2025 SPAS Alternative 1
Average Delay (Minutes per Operation)
Arrivals
Configuration

Annual Use

Cancellations

Flow

Departures

Airspace

Ground

Total

Cancellations

Gatehold

Average

Airspace

Ground

Total

Airspace

Total Ground

Taxi
Only

Total

VFR Visual West Flow

69.2%

0

0

2.57

2.47

5.03

0

0

0.07

3.21

3.28

1.31

2.84

2.06

4.15

VFR ILS West Flow

24.6%

0

0

4.33

2.50

6.83

0

0

0.10

3.37

3.47

2.21

2.94

2.14

5.14

VFR ILS East Flow

2.1%

0

0

7.91

2.17

10.08

0

0

0.06

2.74

2.80

3.97

2.46

1.77

6.43

Average VFR

95.9%

0

0

3.14

2.47

5.61

0

0

0.08

3.24

3.32

1.60

2.86

2.07

4.46

IFR West Flow

4.1%

0

0

36.75

1.38

38.14

0

0

0.06

6.86

6.92

18.33

4.13

3.69

22.46

100.0%

0

0

4.52

2.42

6.94

0

0

0.08

3.39

3.47

2.29

2.91

2.14

5.20

Average All Weather

Average Unimpeded Taxi Time (Minutes per Operation)
Arrivals

Departures

Average

VFR Visual West Flow

69.2%

7.26

8.83

8.05

VFR ILS West Flow

24.6%

7.26

8.84

8.05

VFR ILS East Flow

2.1%

7.51

10.57

9.05

Average VFR

95.9%

7.27

8.87

8.07

IFR West Flow

4.1%

8.28

8.96

8.62

100.0%

7.31

8.87

8.10

Average All Weather

Average Delay and Unimpeded Taxi Time (Minutes per Operation)
Arrivals

Departures

Average

VFR Visual West Flow

69.2%

12.30

12.11

12.21

VFR ILS West Flow

24.6%

14.09

12.31

13.20

VFR ILS East Flow

2.1%

17.59

13.37

15.47

Average VFR

95.9%

12.88

11.69

12.28

IFR West Flow

4.1%

46.42

15.88

31.08

100.0%

14.25

12.34

13.29

Average All Weather
NOTE: Totals may not add due rounding.

Source: Ricondo& Associates, Inc., October 2011, based on SIMMOD simulation results (average delay and unimpeded taxi times).
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VFR – ILS
For ILS approaches under VFR conditions, the average delay was 6.43 minutes per operation, the
average unimpeded taxi time was 9.05 minutes per operation, and combined average delay and taxi time
was 15.47 minutes per operation.

3.1.6

Peak Hour Throughput

Table 10 lists peak arrival hour, peak departure hour, and peak operating hour throughput for each of the
configurations simulated under SPAS Alternative 1.

Table 10
Peak Hour Throughput – 2025 SPAS Alternative 1
2,053 Daily Operations
Throughput

Configuration
VFR with Visual Approaches
– West Flow
VFR with ILS Approaches –
West Flow
VFR with ILS Approaches –
East Flow
IMC with Instrument
Approaches – West Flow
Average All-Weather
Throughput

Annual
Use

Peak Arrivals
Peak
Throug
Daily
hput
Total
Hour

Peak Departures
Peak
Throug
Daily
hput
Total
Hour

Peak Operations
Peak
Throug
Daily
hput
Total
Hour

69.2%

1,022

73

1,031

76

2,053

135

24.6%

1,022

72

1,031

77

2,053

135

2.1%

1,022

70

1,031

78

2,053

138

4.1%

1,022

61

1,031

69

2,053

125

100.0%

1,022

72

1,031

76

2,053

134

ILS = Instrument Landing System
IMC = Instrument Meteorological Conditions
VFR = Visual Flight Rules
Source: Ricondo& Associates, Inc., October 2011, based on SIMMOD simulation results (daily and hourly throughput
operations).

3.2

2025 SPAS Alternative 2

Figure 19 depicts the 2025 SPAS Alternative 2 airfield layout, with no increase in runway separation.
This alternative includes the existing CTA, the TBIT reconfiguration, and the MSC and associated
taxiways. The north runway complex would be altered under this alternative, while the south runway
complex would remain unchanged. The 2025 DDFS consists of a total of 2,053 operations.

3.2.1

Terminal Assumptions

The terminal assumptions for 2025 SPAS Alternative 2 include the existing CTA, the TBIT
reconfiguration, and the MSC. A new terminal, referred to as Terminal 0, would be added to the CTA,
east of Terminal 1. Additionally, 10 commuter gates would be located east of Terminal 8. The west
remote gates would not be used in this alternative. In total, 153 gates would be used to accommodate
the 2025 DDFS. Figure 14 depicts the gating positions for this alternative. The 2025 SPAS gate
assignments are described in Appendix F-1.
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3.2.2

Airfield/Airspace Assumptions

The airspace assumptions under this alternative remain the same as under the 2009 Baseline Scenario.
The 2025 SPAS Alternative 2 airfield would differs from the 2009 Baseline Simulation airfield, with two of
the Runway 6L-24R exits relocated to the west to allow for crossing of the inboard runway (Runway 6R24L) only on the latter two-thirds of the runway. The exit taxiways, Taxiway Y and Z, located at the first
two-thirds of Runway 6R-24L, would be relocated. Relocation of the runway exits is intended to improve
airfield safety by reducing the potential for a runway incursion caused by an arriving aircraft taxiing across
the inboard runway without authorization/clearance. Taxiway D would be extended westward, running
parallel along the entire length of Runway 6R-24L. Taxiway Q would be removed to accommodate the
TBIT reconfiguration and Taxiway S would be relocated. A new taxiway, Taxiway T would be constructed
adjacent to Taxiway S. Additionally, three taxiways would be located adjacent to the MSC on the west
side of the terminal. The north airfield would include an extension to Runway 6R-24L and Taxiways D
and E would be lengthened westward to accommodate the runway extension. The south runway
complex includes the RSA improvements currently planned for Runway 7L-25R. All other aspects of the
south runway complex would remain unchanged. Refer to Sections 1.4.7 and 1.4.8 for additional detail
regarding the existing airfield. See Figure 19 for a depiction of the Alternative 2 airfield.

3.2.3

Aircraft Movement Assumptions

The aircraft movement assumptions for aircraft not categorized as New Large Aircraft (NLA) are depicted
on Figures 20 and 21 for arrivals in west flow and east flow, respectively. The general ground movement
pattern is the same as for Alternative 1, but under Alternative 2, the north runway complex would not
include a parallel taxiway between the runways, requiring arriving aircraft on the outboard runway to cross
the inboard runway directly after exiting the outboard runway. The types of aircraft that would be able use
the new runway exit taxiways are less constrained in this alternative than in the 2009 Baseline Simulation
based on the increased distance from the landing threshold. Figures 16 and 18 depict taxipaths for
departing aircraft as these remain unchanged from the SPAS Alternative 1.

3.2.4

Design Day Activity

The 2025 DDFS is discussed in Section 3.1.4. Table 8 summarizes the DDFS operations assumed in the
2025 alternative simulations.

3.2.5

Average Delay and Unimpeded Taxi Time

The average delay statistics for the 2025 SPAS Alternative 2 simulations are described below. The
simulation modeling results for 2025 SPAS Alternative 2 yielded annualized average delay of 5.38
minutes per operation, average unimpeded taxi time of 7.86 minutes per operation, and a combined
average delay and taxi time of 13.24 minutes. Table 11 summarizes the results. Table 12 summarizes
throughput results for the Alternative 2 simulations. Note that due to rounding, the combined average
delay and taxi times listed in the following sections may not add to the displayed amount.

3.2.5.1

West Flow

The following summarizes the simulated delay results for Alternative 2 by runway configuration. The
definition and annual use of each configuration remains consistent with those assumed for the 2009
Baseline simulation.
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Table 11
Average Delay and Unimpeded Taxi Time – 2025 SPAS Alternative 2
Average Delay (Minutes per Operation)
Arrivals
Configuration

Departures

Average

Annual Use

Cancellations

Flow

Airspace

Ground

Total

Cancellations

Gatehold

Airspace

Ground

Total

Airspace

Total Ground

Taxi Only

Total

VFR Visual West Flow

69.2%

0

0

2.62

2.14

4.76

0

0

0.07

3.73

3.80

1.34

2.94

2.24

4.28

VFR ILS West Flow

24.6%

0

0

4.31

2.16

6.48

0

0

0.10

4.15

4.24

2.19

3.16

2.44

5.35

VFR ILS East Flow

2.1%

0

0

7.62

1.74

9.36

0

0

0.05

2.84

2.90

3.82

2.29

1.66

6.11

Average VFR

95.9%

0

0

3.17

2.14

5.30

0

0

0.07

3.82

3.89

1.61

2.98

2.28

4.59

IFR West Flow

4.1%

0

0

37.43

1.53

38.96

0

0

0.06

8.86

8.92

18.66

5.21

4.75

23.87

100.0%

0

0

4.57

2.11

6.68

0

0

0.07

4.02

4.10

2.31

3.07

2.38

5.38

Average All Weather

Average Unimpeded Taxi Time (Minutes per Operation)
Arrivals

Departures

Average

VFR Visual West Flow

69.2%

6.88

8.74

7.81

VFR ILS West Flow

24.6%

6.90

8.74

7.82

VFR ILS East Flow

2.1%

7.16

10.46

8.81

Average VFR

95.9%

6.89

8.78

7.84

IFR West Flow

4.1%

7.79

8.89

8.34

100.0%

6.93

8.78

7.86

Average All Weather

Average Delay and Unimpeded Taxi Time (Minutes per Operation)
Arrivals

Departures

Average

VFR Visual West Flow

69.2%

11.64

12.54

12.09

VFR ILS West Flow

24.6%

13.37

12.98

13.18

VFR ILS East Flow

2.1%

16.51

13.36

14.93

Average VFR

95.9%

12.19

12.15

12.17

IFR West Flow

4.1%

46.75

17.81

32.22

100.0%

13.61

12.88

13.24

Average All Weather

NOTE: Totals may not add due rounding.

Source: Ricondo& Associates, Inc., October 2011, based on SIMMOD simulation results (average delay and unimpeded taxi times).
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VFR – Visual Approaches
For visual approaches under VFR conditions, the average simulated delay was 4.28 minutes per
operation, the average unimpeded taxi time was 7.81 minutes per operation, and the combined average
delay and taxi time was 12.09 minutes per operation.

VFR – ILS
For ILS approaches under VFR conditions, the average simulated delay was 5.35 minutes per operation,
the average unimpeded taxi time was 7.82 minutes per operation, and the combined average delay and
taxi time was 13.18 minutes per operation.

IFR
Under IFR conditions, the average simulated delay was 23.87 minutes per operation, the average
unimpeded taxi time was 8.34 minutes per operation, and the combined average delay and taxi time was
32.22 minutes per operation.

3.2.5.2

East Flow

The definition and annual use of the east flow configuration remain consistent with those assumed for the
2009 Baseline Simulation.

VFR – ILS
For ILS approaches under VFR conditions, the average simulated delay was 7.62 minutes per operation,
the average unimpeded taxi time was 8.81 minutes per operation, and the combined average delay and
taxi time was 14.93 minutes per operation.

3.2.6

Peak Hour Throughput

Table 12 lists peak arrival hour, peak departure hour, and peak operating hour throughput for each of the
configurations simulated under SPAS Alternative 2.
Table 12
Peak Hour Throughput – 2025 SPAS Alternative 2
2,053 Daily Operations
Throughput

Configuration
VFR with Visual Approaches
– West Flow
VFR with ILS Approaches –
West Flow
VFR with ILS Approaches –
East Flow
IMC with Instrument
Approaches – West Flow
Average All-Weather
Throughput

Annual
Use

Peak Arrivals
Peak
Throug
Daily
hput
Total
Hour

Peak Departures
Peak
Throug
Daily
hput
Total
Hour

Peak Operations
Peak
Throug
Daily
hput
Total
Hour

69.2%

1,022

72

1,031

75

2,053

134

24.6%

1,022

73

1,031

76

2,053

134

2.1%

1,022

71

1,031

79

2,053

137

4.1%

1,022

61

1,031

67

2,053

123

100.0%

1,022

72

1,031

75

2,053

134

ILS = Instrument Landing System
IMC = Instrument Meteorological Conditions
VFR = Visual Flight Rules
Source: Ricondo& Associates, Inc., October 2011, based on SIMMOD simulation results (daily and hourly throughput operations).
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3.3

2025 SPAS Alternative 3

Figure 22 depicts the 2025 SPAS Alternative 3 airfield layout. The basis for the 2025 SPAS Alternative 3
airfield is the existing LAX Master Plan. Alternative 3 includes the existing South CTA, the South TBIT
reconfiguration, and the MSC and associated taxiways. The 2025 DDFS consists of a total of 2,053
operations.

3.3.1

Terminal Assumptions

The terminal assumptions for 2025 SPAS Alternative 3 include modifying the existing CTA, replacing the
north terminals (Terminals 1 - 3) with a linear concourse, a modified TBIT reconfiguration, and a modified
MSC. TBIT and the MSC would be modified to accommodate relocated taxiways on the north side of the
airfield. Additionally, 10 commuter gates would be located east of Terminal 8. The west remote gates
would not be used under this alternative. Figure 23 depicts the gate Positions for this alternative. The
2025 SPAS gate assignments are described in the LAX 2025 Design Day Forecast Schedule Technical
Report.

3.3.2

Airfield/Airspace Assumptions

The airspace assumptions under 2025 SPAS Alternative 3 remain unchanged from the assumptions
underlying the 2009 Baseline Simulation. The airfield would be altered to accommodate ADG VI aircraft
by removing the north terminals, and relocating Taxiways D and E to the south. Additionally, Runway 6R24L would be relocated to the south to accommodate a parallel taxiway between the two north runways.
North/south taxiways adjacent to the MSC would be added. The south runway complex remains
unchanged from the 2009 Baseline Simulation with the exception of the Runway 7L-25R RSA
improvements. See Sections 1.4.7 and 1.4.8 for additional detail.

3.3.3

Aircraft Movement Assumptions

The aircraft movement assumptions for non-NLA arriving aircraft under Alternative 3 are depicted on
Figure 24 and Figure 25 for west flow arrivals and departures, respectively. Figure 26 and Figure 27
depict the movement assumptions for non-NLA east flow arrivals and departures, respectively, under
Alternative 3. The general ground movement pattern would be the same as for Alternative 1. The
primary difference with Alternative 3 is the ability for aircraft to hold between the runways in the north
runway complex.

3.3.4

Design Day Activity

The 2025 DDFS is discussed in Section 3.1.4. Table 8 summarizes the DDFS operations assumed in the
2025 alternative simulations.

3.3.5

Average Delay and Unimpeded Taxi Time

The average delay statistics for the 2025 SPAS Alternative 3 simulations are described in this section.
The simulation modeling results for 2025 SPAS Alternative 3 yielded annualized average delay of 6.14
minutes per operation, average unimpeded taxi time of 8.64 minutes per operation, and a combined
average delay and taxi time of 14.78 minutes per operation. Note that due to rounding, the combined
average delay and taxi times listed in the following sections may not add to the displayed amount.
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Table 13 summarizes the results of the Alternative 3 simulation modeling. Table 14 summarizes the
throughput results for the simulations.

3.3.5.1

West Flow

The simulation delay results by configuration are summarized below. The definition and annual use of
each configuration remains consistent with those assumed for the 2009 Baseline Scenario.

VFR – Visual Approaches
For visual approaches under VFR conditions, the average simulated delay was 4.89 minutes per
operation, the average unimpeded taxi time was 8.61 minutes per operation, and the combined average
delay and taxi time was 13.49 minutes per operation.

VFR – ILS
For ILS approaches under VFR conditions, the average simulated delay was 5.86 minutes per operation,
the average unimpeded taxi time was 8.61 minutes per operation, and the combined average delay and
taxi time was 14.47 minutes per operation.

IFR
Under IFR conditions, the average simulated delay was 27.62 minutes per operation, the average
unimpeded taxi time was 9.09 minutes per operation, and the combined average delay and taxi time was
36.71 minutes per operation.

3.3.5.2

East Flow

The definition and annual use of the east flow configuration remains consistent with those assumed for
the 2009 Baseline Simulation.

VFR – ILS
For ILS approaches under VFR conditions, the average simulated delay was 8.91 minutes per operation,
the average unimpeded taxi time was 9.23 minutes per operation, and the combined average delay and
taxi time was 18.14 minutes per operation.

3.3.6

Peak Hour Throughput

Table 14 lists peak arrival hour, peak departure hour, and peak operating hour throughput for each of the
configurations simulated under SPAS Alternative 3.
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Table 13
Average Delay and Unimpeded Taxi Time – 2025 SPAS Alternative 3
Average Delay (Minutes per Operation)
Arrivals
Configuration

Departures

Average

Annual Use

Cancellations

Flow

Airspace

Ground

Total

Cancellations

Gatehold

Airspace

Ground

Total

Airspace

Total Ground

Taxi Only

Total

VFR Visual West Flow

69.2%

0

0

2.74

3.22

5.96

0

0

0.08

3.74

3.82

1.40

3.48

2.64

4.89

VFR ILS West Flow

24.6%

0

0

4.26

3.32

7.58

0

0

0.11

4.05

4.16

2.17

3.69

2.79

5.86

VFR ILS East Flow

2.1%

0

0

11.01

2.30

13.32

0

0

0.09

4.46

4.55

5.53

3.39

2.76

8.91

Average VFR

95.9%

0

0

3.31

3.23

6.54

0

0

0.09

3.84

3.92

1.69

3.53

2.68

5.22

IFR West Flow

4.1%

0

0

44.88

1.32

46.20

0

0

0.07

9.14

9.21

22.38

5.25

4.76

27.62

100.0%

0

0

5.01

3.15

8.16

0

0

0.08

4.05

4.14

2.54

3.60

2.76

6.14

Average All Weather

Average Unimpeded Taxi Time (Minutes per Operation)
Arrivals

Departures

Average

VFR Visual West Flow

69.2%

7.66

9.55

8.61

VFR ILS West Flow

24.6%

7.68

9.54

8.61

VFR ILS East Flow

2.1%

7.43

11.00

9.23

Average VFR

95.9%

7.66

9.58

8.62

IFR West Flow

4.1%

8.39

9.78

9.09

100.0%

7.69

9.59

8.64

Average All Weather

Average Delay and Unimpeded Taxi Time (Minutes per Operation)
Arrivals

Departures

Average

VFR Visual West Flow

69.2%

13.62

13.37

13.49

VFR ILS West Flow

24.6%

15.26

13.70

14.47

VFR ILS East Flow

2.1%

20.75

15.55

18.14

Average VFR

95.9%

14.19

12.95

13.57

IFR West Flow

4.1%

54.59

18.99

36.71

100.0%

15.85

13.72

14.78

Average All Weather

NOTE: Totals may not add due rounding.
Source: Ricondo& Associates, Inc., October 2011, based on SIMMOD simulation results (average delay and unimpeded taxi times).
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Table 14
Peak Hour Throughput – 2025 SPAS Alternative 3
2,053 Daily Operations
Throughput

Configuration
VFR with Visual Approaches
– West Flow
VFR with ILS Approaches –
West Flow
VFR with ILS Approaches –
East Flow
IMC with Instrument
Approaches – West Flow
Average All-Weather
Throughput

Annual
Use

Peak Arrivals
Peak
Throug
Daily
hput
Total
Hour

Peak Departures
Peak
Throug
Daily
hput
Total
Hour

Peak Operations
Peak
Throug
Daily
hput
Total
Hour

69.2%

1,022

72

1,031

75

2,053

134

24.6%

1,022

72

1,031

74

2,053

133

2.1%

1,022

68

1,031

73

2,053

137

4.1%

1,022

62

1,031

67

2,053

122

100.0%

1,022

72

1,031

75

2,053

133

ILS = Instrument Landing System
IMC = Instrument Meteorological Conditions
VFR = Visual Flight Rules
Source: Ricondo& Associates, Inc., October 2011, based on SIMMOD simulation results (daily and hourly throughput
operations).

3.4

2025 SPAS Alternative 4

Figure 28 depicts the 2025 SPAS Alternative 4 airfield layout with the existing airfield as it was in 2009.
The only improvements would be the extension to Runway 6L-24R and the RSA improvements to
Runway 7L-25R. Alternative 4 includes the existing CTA, the TBIT reconfiguration, and the MSC and
associated taxiways. The 2025 DDFS consists of a total of 2,053 operations. The alternative, referred to
as the No Project – No Yellow Lights alternative is in reference to the SPAS Agreement which
categorized certain projects that need different approval procedures as “Yellow Light Projects”.

3.4.1

Terminal Assumptions

The terminal assumptions for 2025 SPAS Alternative 4 include the existing CTA, the TBIT
reconfiguration, and the MSC. The west remote gates would not be used under this alternative. Figure
29 depicts the gate positions simulated for this alternative. The 2025 SPAS gate assignments are
described in the LAX 2025 Design Day Forecast Schedule Technical Report.

3.4.2

Airfield/Airspace Assumptions

The airspace and airfield assumptions under Alternative 4 remain the same as those under the 2009
Baseline Simulation with the exception of the addition of the Runway 24L extension and the Runway 7L
RSA improvements to Alternative 4. See Sections 1.4.7 and 1.4.8 for additional detail.

3.4.3

Aircraft Movement Assumptions

The aircraft movement assumptions for non-NLA aircraft are depicted on Figure 30 and Figure 31 for
west flow arrivals and departures, respectively. Figure 32 and Figure 33 depict the non-NLA movement
assumptions for arrivals and departures, respectively, in east flow. The general ground movement
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pattern is the same as under the 2009 Baseline Simulation with the exception of aircraft taxiing to and
from the MSC and the west side of TBIT under Alternative 4.

3.4.4

Design Day Activity

The 2025 DDFS is discussed in Section 3.1.4. Table 8 summarizes the DDFS operations assumed in the
2025 simulations.

3.4.5

Average Delay and Unimpeded Taxi Time

The average delay statistics for the 2025 SPAS Alternative 4 simulation are described in this section.
The annualized average simulated delay under this alternative was 5.98 minutes per operation, the
average unimpeded taxi time was 7.88 minutes per operation, and the combined average delay and taxi
time was 13.86 minutes per operation. Note that due to rounding, the combined average delay and taxi
times listed in the following sections may not add to the displayed amount.
Table 15 summarizes the simulation results delay and taxi times simulation results for 2025 SPAS
Alternative 4. Table 16 summarizes the throughput results for the simulations.

3.4.5.1

West Flow

The following summarizes the delay results by configuration. The definition and annual use of each
configuration under Alternative 4 remains consistent with those assumed for the 2009 Baseline Scenario.

VFR – Visual Approaches
For visual approaches under VFR conditions, the average simulated delay was 4.74 minutes per
operation, the average unimpeded taxi time was 7.83 minutes per operation, and the combined average
delay and taxi time was 12.57 minutes per operation.

VFR – ILS
For ILS approaches under VFR conditions, the average simulated delay was 5.75 minutes per operation,
the average unimpeded taxi time was 7.86 minutes per operation, and the combined average delay and
taxi time was 13.61 minutes per operation.

IFR
Under IFR conditions, the average simulated delay was 27.78 minutes per operation, the average
unimpeded taxi time was 8.44 minutes per operation, and the combined average delay and taxi time was
36.22 minutes per operation.

3.4.5.2

East Flow

The definition of and annual use of the east flow configuration remains consistent with those assumed for
the 2009 Baseline Scenario.

VFR – ILS
For ILS approaches under VFR conditions in east flow, the average delay was 6.95 minutes per
operation, the average unimpeded taxi time was 8.90 minutes per operation, and the combined average
delay and taxi time was 15.85 minutes per operation.

3.4.6

Peak Hour Throughput

Table 16 lists peak arrival hour, peak departure hour, and peak operating hour throughput for each of the
configurations simulated under SPAS Alternative 4.
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Table 15
Average Delay and Unimpeded Taxi Time – 2025 SPAS Alternative 4
Average Delay (Minutes per Operation)
Arrivals
Configuration

Departures

Average

Annual Use

Cancellations

Flow

Airspace

Ground

Total

Cancellations

Gatehold

Airspace

Ground

Total

Airspace

Total Ground

Taxi Only

Total

VFR Visual West Flow

69.2%

0

0

2.65

2.33

4.98

0

0

0.07

4.43

4.50

1.35

3.39

2.69

4.74

VFR ILS West Flow

24.6%

0

0

4.26

2.35

6.62

0

0

0.09

4.80

4.89

2.17

3.58

2.86

5.75

VFR ILS East Flow

2.1%

0

0

8.77

1.87

10.64

0

0

0.06

3.23

3.29

4.40

2.55

1.90

6.95

Average VFR

95.9%

0

0

3.20

2.33

5.52

0

0

0.07

4.50

4.57

1.63

3.42

2.71

5.05

IFR West Flow

4.1%

0

0

42.61

1.69

44.30

0

0

0.06

11.34

11.41

21.24

6.54

6.07

27.78

100.0%

0

0

4.81

2.30

7.11

0

0

0.07

4.78

4.85

2.43

3.55

2.85

5.98

Average All Weather

Average Unimpeded Taxi Time (Minutes per Operation)
Arrivals

Departures

Average

VFR Visual West Flow

69.2%

6.66

8.99

7.83

VFR ILS West Flow

24.6%

6.71

9.00

7.86

VFR ILS East Flow

2.1%

7.12

10.67

8.90

Average VFR

95.9%

6.68

9.03

7.86

IFR West Flow

4.1%

7.72

9.15

8.44

100.0%

6.72

9.03

7.88

Average All Weather

Average Delay and Unimpeded Taxi Time (Minutes per Operation)
Arrivals

Departures

Average

VFR Visual West Flow

69.2%

11.64

13.49

12.57

VFR ILS West Flow

24.6%

13.32

13.89

13.61

VFR ILS East Flow

2.1%

17.76

13.96

15.85

Average VFR

95.9%

12.20

13.04

12.62

IFR West Flow

4.1%

52.02

20.56

36.22

100.0%

13.84

13.89

13.86

Average All Weather

NOTE: Totals may not add due rounding.
Source: Ricondo& Associates, Inc., October 2011, based on SIMMOD simulation results (average delay and unimpeded taxi times).
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Table 16
Peak Hour Throughput – 2025 SPAS Alternative 4
2,053 Daily Operations
Throughput

Configuration
VFR Visual West
Flow
VFR ILS West
Flow
VFR ILS East
Flow
IFR West Flow
Average AllWeather
Throughput

Annual
Use

Peak Arrivals
Peak
Daily
Throughput
Total
Hour

Peak Departures
Peak
Daily
Throughput
Total
Hour

Peak Operations
Peak
Daily
Throughput
Total
Hour

69.2%

1,022

72

1,031

74

2,285

148

24.6%

1,022

72

1,031

73

2,285

144

2.1%

1,022

69

1,031

78

2,285

134

4.1%

1,022

61

1,031

66

2,285

123

100.0%

1,022

72

1,031

73

2,053

133

ILS = Instrument Landing System
IMC = Instrument Meteorological Conditions
VFR = Visual Flight Rules
Source: Ricondo& Associates, Inc., October 2011, based on SIMMOD simulation results (daily and hourly throughput operations).

4.

CONCLUSIONS

The variation in average all-weather unimpeded taxi times and delays between the 2009 Baseline
Scenario operating conditions and each of the four 2025 alternatives is listed in Table 17.
Compared to the Baseline Scenario, all alternatives would result in higher delays, which would be
attributable to the increase in the number of operations per day.
SPAS Alternative 1 would result in the lowest delay (5.20 minutes of delay per operation) while SPAS
Alternative 3 would result in the highest delay (6.14 minutes of delay per operation). SPAS Alternative 2
would yield the lowest unimpeded taxi times of the four alternatives (7.86 minutes per operations).
Based on the activity level selected for the analysis, none of the alternatives is expected to result in
significant operating efficiency gains. SPAS Alternative 1 would result in the least departure delay, as
arriving aircraft may hold on the parallel taxiway between the outer arrival runway and the inner departure
runway; this ability to hold would lead to fewer runway crossings during peak departure times.
While under SPAS Alternative 3, a parallel taxiway would be located between the north runways, the
imbalance of gates would result in many aircraft parked on the south CTA to depart from the north,
leading to congestion on the north/south taxiways and reducing the benefits associated with the parallel
taxiway. SPAS Alternative 2 would yield better results than SPAS Alternative 4, as additional exits would
be provided for arriving ADG IV, V, and VI (heavy) aircraft. Under SPAS Alternative 4, the existing airfield
exits would allow for only one high speed exit for heavy aircraft, while under SPAS Alternative 2, three
high speed exits may be used by heavy aircraft. The simulated unimpeded taxi time is slightly higher for
the alternatives with a center parallel taxiway on the north runway complex, as pilots are required to taxi
on the taxiway prior to crossing the inboard runway, whereas under the alternatives without a center
parallel taxiway, aircraft would be allowed to cross the inboard runway directly.
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Appendix F-2 – North Runway Alternatives Simulation Analysis

Table 17
Average All-Weather Delays, Unimpeded Taxi Times and Variations from 2009 Baseline

Average All Weather

Variation from Baseline

(Minutes per Operation)

(Minutes per Operation)

Delay

Unimpeded
Taxi Time

Totals

Delay
Variation

Unimpeded Taxi
Time Variation

Totals

Baseline

2.38

7.80

10.18

-

-

-

Alternative 1

5.20

8.10

13.29

2.82

0.30

3.12

Alternative 2

5.38

7.86

13.24

3.00

0.06

3.06

Alternative 3

6.14

8.64

14.78

3.76

0.84

4.60

Alternative 4

5.98

7.88

13.86

3.60

0.08

3.68

Alternative

Note: Totals may not add due rounding.
Source: Ricondo& Associates, Inc., May 2012, based on SIMMOD simulation results (average all weather delay and unimpeded
taxi times).
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Midfield Satellite Concourse Passenger
Assignment
Technical Memorandum

July 2012

Prepared for:
Los Angeles World Airports
One World Way
Los Angeles, California 90045

Prepared by:
Ricondo & Associates, Inc.
1917 Palomar Oaks Way, Suite 350
Carlsbad, CA 92008

MEMORANDUM

VIA EMAIL

Date:

July 21, 2012

To:

Robin Ijams
CDM Smith

From:

Francois Bijotat

Subject:
LAX SPECIFIC PLAN AMENDMENT STUDIES (SPAS) DESIGN DAY FLIGHT SCHEDULES –
ASSIGNMENT OF MSC PASSENGERS TO PROCESSING FACILITIES AND O&D PASSENGER PERCENTAGE
ASSUMPTIONS
In support of the SPAS analyses and the preparation of the SPAS Draft EIR, design day flight schedules
(DDFS) were developed for the baseline year 2009 and the future year 2025. The DDFSs were gated to
assign each scheduled air carrier aircraft to specific gates.
This memorandum presents assumptions and results related to (1) the assignment of passengers arriving
and departing to and from the Midfield Satellite Concourse (MSC) to various processing facilities; and (2)
the assumed percentages of O&D passengers. The DDFS and assumptions related to the assignment of
passengers arriving and departing to and from the MSC utilized in the SPAS analysis represents
programmatic level plans for the MSC. LAWA may proceed to implement separate and independent
phases of the MSC Project, and at such time when LAWA determines that certain phases of MSC Project
make operational and financial sense to implement, LAWA will initiate a project-level EIR that will
document and analyze refined plans and assumptions concerning the operation of the MSC.

Assignment of MSC Passengers to Processing Facilities
Processing (such as ticketing, security screening, baggage claim, and U.S. Customs and Border Protection)
of passengers arriving and departing to and from the MSC was assumed to be handled at various
processing facilities: the existing terminals and a planned Central Terminal Processor.
Under the SPAS analyses, it was assumed that the MSC would accommodate both domestic and
international passengers. Consistent with planned improvements to Tom Bradley International Terminal
(TBIT), all international passengers arriving or departing to and from the MSC were assumed to be
processed at TBIT. Based on order of magnitude assumptions developed with LAWA and the EIR Team,
the domestic passengers arriving and departing to and from the MSC were distributed among a planned
Central Terminal Processor and the existing terminals.

1917 PALOMAR OAKS WAY, SUITE 350, CARLSBAD, CA
TEL (760) 444-0106 • FAX (760) 602-8367
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Table 1 presents the percentages of MSC passengers assumed to be processed at various processing
facilities. These assumed percentages were developed to ensure a relatively even distribution of
passengers among all facilities.
Table 1 — Assumed MSC Passenger Distributions to Processing Facilities
Percentages of

Percentages of

Processing Facilities

MSC Arriving Passengers

MSC Departing Passengers

Terminals 1, 2 and 3

13.3%

13.3%

Terminal 4

3.3%

3.3%

Terminals 5, 6, and 7

10.0%

10.0%

Tom Bradley International Terminal

25.0%

13.3%

Central Terminal Processor

48.4%

60.1%

Totals

100.0%

100.0%

Source: Ricondo & Associates, Inc., October 2011 (percentages of MSC passengers).
Prepared by: Ricondo & Associates, Inc., July 2012.

Origin, Destination and Connecting Passengers
The numbers of O&D passengers (originating from LAX and terminating at LAX) and connecting
passengers (connecting through LAX) were derived based on the U.S. Department of Transportation T-100
Segment Airline Traffic data. The T-100 Data allows a great deal of flexibility in the way the data can be
queried. Passenger data can be queried by domestic vs. international (with both inbound and outbound
volumes), by air carrier or market.
The T-100 Segment data report provided historical domestic and international O&D passenger volumes
for Q1 2005 through Q4 2009, and was obtained in June 2011. Table 2 presents the calculated
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percentages of O&D passengers at LAX for each year between 2005 and 2009. As presented in Table 2,
the percentage of total O&D passengers fluctuated between 76.1 percent (low end) and 77.9 percent
(high end) over the period of 2005 to 2009. It was 76.6 percent in 2009, with the remaining 23.4 percent
of the passengers connecting through LAX.
Table 2 — LAX O&D Passenger Percentages
Domestic

International

Total

O&D Percentage

O&D Percentages

O&D Percentages

2005

71.9%

90.6%

77.1%

2006

71.2%

90.0%

76.3%

2007

70.5%

91.0%

76.1%

2008

71.3%

95.2%

77.9%

2009

70.6%

93.5%

76.6%

Average 2005-2009

71.1%

92.0%

76.8%

Calendar Year

Source: Ricondo & Associates, Inc., June 2011, based on data obtained from the U.S. Department of Transportation, Bureau of Transportation
Statistics, Form 41, Schedules T-100 Segment Airline Traffic Data (O&D percentage calculations; average 2005 and 2009; and LAX 2009
DDFS percentages).
Prepared by: Ricondo & Associates, Inc., July 2012.

For the 2009 DDFS, passenger volumes were queried by domestic airline (individually) and for all
international airlines (as a whole set). Because the 2025 DDFS was developed to represent a non-airline
specific flight schedule, passenger volumes were queried by market. With no airline information available,
the assumption was therefore made that all flights coming from a particular origin or going to a particular
destination (for instance, all flights arriving from Dallas Fort-Worth) would carry the same volume of O&D
and connecting passengers.
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The resulting O&D passenger percentages for domestic and international passengers in the 2009 and
2025 DDFSs are presented in Table 3.
Table 3 — 2009 and 2025 DDFS O&D Passenger Percentages
Domestic

International

Total

Calendar Year

O&D Percentage

O&D Percentages

O&D Percentages

LAX 2009 DDFS

72.8%

93.5%

78.2%

LAX 2025 DDFS

73.1%

93.5%

78.8%

Source: Ricondo & Associates, Inc., June 2011, based on data obtained from the U.S. Department of Transportation, Bureau of Transportation
Statistics, Form 41, Schedules T-100 Segment Airline Traffic Data (O&D and connecting passenger volumes and resulting
percentages).
Prepared by: Ricondo & Associates, Inc., July 2012,

cc:

08-14-0466
Joseph Huy, Tom Brown, Joe Birge, Ricondo & Associates, Inc.
Read File

p:\lax\spas phase 2\spas 2010 forecast+ddfs\documentation\lax spas report app f-3 msc passenger allocation v02 ftb 072112.docx
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Table AF‐1
North Airfield Improvement Options ‐ Summary ROM Cost Table (Excluding Lincoln Blvd)

Options

Alternative 1
Alternative 2
Alternative 3
Alternative 4
Alternative 5
Alternative 6
Alternative 7

Demolish
Existing RWY
6L‐24R
Demolish
(8925'x150')
Existing
and/or
RWY
2000' of
6R‐24L
existing east (10285'x150')
section of
RWY 6R‐24L

Demolish
existing
Exit TWYS
and TXLS

Construct New
RWY
6L‐24R
(9529' x 200')

$0
$0
$14,963,200
$0
$0
$0
$14,963,200

$3,460,800
$1,802,509
$7,868,266
$0
$7,868,266
$3,460,800
$7,868,266

$79,844,800
$0
$0
$0
$79,844,800
$79,844,800
$0

$14,985,600
$2,004,800
$0
$2,004,800
$14,985,600
$14,985,600
$0

Construct
RWY 6R‐24L
Regrading of
Construct New
Extension
Pavement in
Construct new
RWY
(1250' x 150'
the vicinity
Drainage
TXLS , TWYS &
6R‐24L
or 835'x150)
of TXL D,
Improvement
Service Road
(11535' x 200') and (2000'
TWY E &
x150') of
Service Road
RWY 6R‐24L
$0
$0
$96,656,000
$0
$0
$0
$96,656,000

$14,761,600
$14,761,600
$0
$13,898,080
$14,761,600
$14,761,600
$0

$125,534,236
$73,363,819
$150,111,080
$2,457,838
$150,595,189
$118,942,697
$141,197,166

$8,433,600
$8,433,600
$8,433,600
$0
$8,433,600
$8,433,600
$8,433,600

$43,610,164
$19,036,963
$50,728,324
$0
$49,078,773
$42,171,808
$48,783,198

Electrical &
Navigation

$38,324,083
$16,729,452
$44,579,436
$0
$43,129,831
$37,060,074
$42,870,083

Misc. Bldgs
Argo Drainage
North Airfield demolition
Channel
Misc. Utilities
Tunnel
and
Modification
Removal Cost modification
Cost
Cost

$5,844,222
$5,844,222
$10,512,930
$0
$10,512,930
$5,844,222
$10,512,930

$21,873,600
$0
$0
$0
$21,873,600
$21,873,600
$0

Note: For comparison basis only.
Assumptions:
1) The enabling projects related to Taxilane D & E easterly extensions, which may include site clearing , roadway work and facility demolition and replacement are not included in the estimate.
2) There are impacts to the security fencing, guard post, etc. that are not included.
3) The estimate assumes that all Right of Ways and land acquisition is complete.
4) The estimate does not include the potential cost of Community Benefits Agreements or MMRP costs that may be triggered.
5) There is likely to be additional airfield phasing costs related to the Terminal 1 and Lincoln Blvd work, which are dependent upon design.
6) There may be tenant relocation costs, which are not priced in the estimate.
7) All costs are reflected in Dec‐2010 dollars. Depending upon the schedule of work, there may be additional cost related to escalation and phasing.
8) The Argo Drainage Channel estimates (by others) are for solutions along the existing alignment.
9) The estimate does not include off‐airport commercial property acquisition and relocation cost.
10) All North (except 350') and No Increase in Separation Options are based on ADG V ‐ ADG V ‐ Service Road Configuration. 350'N Option is based on ADG VI ‐ ADG VI ‐ SR and 100'S Option on ADG VI ‐ ADG V SR
11) The estimate does not include potential mitigation of office building located at 8939 S. Sepulveda Blvd. or the Lincoln apartments.
12) General Contractor Overhead & Profit @ 12% is included in each individual cost item
Notes on Submitted Exhibits:
1) All North Options (except 350'), are assumed to have the same layout and configuration per 260'N Option (Exhibit 1, May 11, 2011).
2) 350'N Option is as per Exhibit 1, June3, 2011
3) 100'S, SPAS Alt‐7 is per July 1, 2011 map, though as Taxiways are not shown on this map, it is assumed that Taxiways configuration and layouts are per 350'N Option.
4) No Increase in Separation Option is per January 5, 2011 map, though two segments on taxilane D, one segment on taxilane E and one Taxiway to Rwy 6L‐24R are added.
5) Lincoln Blvd realignment, Terminals demolition & construction and Gates Replacement Costs are not included in this table.
Source: Los Angeles World Airports and AECOM, 2011.
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$2,778,167
$2,778,167
$8,799,272
$0
$5,523,542
$2,778,167
$5,523,542

$116,562,044
$5,000,000
$5,000,000
$5,000,000
$116,562,044
$66,839,416
$5,000,000

Scoped
Estimated
Construction
Cost

Contract
Contingency Soft Cost @
Rounded Up
@ 10% of 27% of Scoped
Project Total
Scoped
Construction Scoped Estimated
Construction
Cost
ROM Cost
Cost

$476,012,915
$149,755,131
$397,652,108
$23,360,718
$523,169,774
$416,996,385
$381,807,984

$47,601,292
$14,975,513
$39,765,211
$2,336,072
$52,316,977
$41,699,638
$38,180,798

$128,523,487
$40,433,885
$107,366,069
$6,307,394
$141,255,839
$112,589,024
$103,088,156

$652,100,000
$205,200,000
$544,800,000
$32,000,000
$716,700,000
$571,300,000
$523,100,000

Table AF‐2
North Airfield Improvement Options‐Detailed Assumptions
Description

Unit

Quantity

Unit Cost

Extended Cost

Demolish Runway 6L‐24R‐Existing 8925' x 150'
Concrete Saw Cut
Removal of Runway Concrete pavement 19" thick
Removal of Shoulder Asphalt Pavement 4" thick
Removal of Econocrete 12" thick
Removal of aggregate base course 12" thick
Hauling of suitable material for backfill

LF
SY
SY
SY
SY
LCY

1800
148750
79333
148750
228083
280179

19.6
$23.0
$6.0
$15.0
$5.0
$7.6

$35,352
$3,421,250
$476,000
$2,231,250
$1,140,417
$2,141,968

Backfill by suitable screened material
Compact backfilled material
Water for compaction
Remove Miscellaneous Items

LCY
ECY
ECY
LS

280179
215522
215522
1

$3.9
$0.6
$2.0
$500,000.0

$1,100,262
$120,908
$427,208
$500,000
$11,594,615

Total

Round Up

Quantity

Reference

$314,000
$374,000

Cost Analysis

180000
75000

Cost Analysis
Cost Analysis
p1022, i1034

$11,590,000

Demolishing runway per SF of runway (150' wide)

$/SF= $8.66

BCY

566976

$15.0

$8,504,633

Hauling excavated material
Spreading dumped material

LCY
LCY

737068
737068

$7.6
$2.3

$5,634,886
$1,006,983

0.4
401,361.6

$3
$1

Screen excavated material
Loading‐Disposal of unsuitable excavated material
Disposal of unsuitable excavated material‐Hauling
Loading of suitable material for backfill
Lime treated subgrade 6"
Subgrade preparation
Hauling of suitable material for backfill
Back fill by suitable screened material
Compact backfilled material
Water for compaction
Plain pcc pavement (p‐501), 19" thick
Econocrete, 12" thick
Processed material base (PMB)
Prime coat
Asphalt Concrete 4" thick
Crushed aggregate base course, 8" thick
Geogrid
Runway Painting

LCY
LCY
LCY
LCY
SY
SY
LCY
LCY
ECY
ECY
SY
SY
CY
SY
SY
CY
SY
SF

737068
147414
147414
34761
31763
328221
34761
34761
26739
26739
211756
211756
230578
116466
116466
18823
755967
142935

$5.4
$1.2
$21.4
$1.2
$10.1
$3.0
$7.6
$3.9
$0.6
$2.0
$105.0
$48.0
$25.0
$5.2
$28.0
$55.0
$7.0
$1.5

$2,427,902
$176,896
$3,153,915
$41,713
$320,810
$984,663
$265,749
$136,507
$15,001
$53,003
$22,234,333
$10,164,267
$5,764,457
$605,621
$3,261,036
$1,035,249
$5,291,771
$214,403
$71,293,797

0.4
1.2

$331,522
$0.00

DWG No. 20030035, Sheet 317, Section 2A
1.02 is for ramps
Assume excavated material is hauled 3 mile (6 mile cycle) to
a dumping area for screening.

0.51

1.2

p1022, i1016
p1019, i0011

$0.00
$0

$132,710
0.97

p1070, i350
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Assume 80% of excavated material is recycled, and 20%
needs to be disposed.

$2,096,380
p1022, i1016
p1018, i3320
p1029, i5100
p1030, i9040
p280, i2210

130
60
25

3 mile haul
Suitable material left over to be used for backfill of
demolished runway= 555375 LCY out of this amount
280179 is used for backfill of demolished runway and
HCC, margin is added for dowels and expansion joints.

$2,096,380.00
$0
$2,096,380

19.5
38116

$71,290,000

7.1

50 miles Cycle
Ref to sht C317. Backfill sides of Runway

230578
28.0
55.0

Existing Runway is 8925' x 150'
Avg width of shoulder and erosion control is taken 40'

3 mile haul avg. For backfilling screened material recovered
from excavation work for new Runway & Taxiway is
assumed to be used

p1018, i3320
p1029, i5100
p1030, i9040

Construct Runway 6L‐24R‐NEW 9529' x 200'
unclassified excavation

Total

Comments
For Runway Assume 19" PCC over 12" Econocrete over
12"aggregate base course. For shoulder assume 4" AC over
12" aggregate base.

$/SF= $37.41

15 SF/RLF
$37.41

Construction Cost 200' width

Table AF‐2
North Airfield Improvement Options‐Detailed Assumptions
Description

Unit

Quantity

Unit Cost

Extended Cost

Round Up

Construct Runway 6R‐24L Extension 1250' x 150'
unclassified excavation

62569

$15.0

$73,119,119
$938,542

3,797.2

BCY

Hauling excavated material
Spreading dumped material

LCY
LCY

81340
81340

$7.6
$2.3

$621,846
$185,212

Screen excavated material
7.1
Loading‐Disposal of unsuitable excavated material
Disposal of unsuitable excavated material‐Hauling
Loading of suitable material for backfill
Lime treated subgrade 6"
Subgrade preparation
Hauling of suitable material for backfill
Back fill by suitable screened material
Compact backfilled material
Water for compaction

LCY
LCY
LCY
LCY
SY
SY
LCY
LCY
ECY
ECY

81340
16268
16268
4441
4167
36111
4441
4441
3416
3416

$5.4
$1.2
$21.4
$1.2
$10.1
$3.0
$7.6
$3.9
$0.6
$2.0

$360,175
$19,522
$348,055
$5,329
$42,083
$108,333
$33,953
$17,441
$1,917
$6,772

Plain pcc pavement (p‐501), 19" thick
Econocrete, 12" thick
Processed material base (PMB)
Prime coat
Asphalt Concrete 4" thick
Crushed aggregate base course, 8" thick
Geogrid
Runway Painting

SY
SY
CY
SY
SY
CY
SY
SF

20833
20833
24846
15278
15278
2469
77292
18750

$105.0
$48.0
$25.0
$5.2
$28.0
$55.0
$7.0
$1.5

$2,187,500
$1,000,000
$621,142
$79,444
$427,778
$135,802
$541,042
$28,125

Total

$7,710,013

Construct Taxilanes & Taxiways, 1' x 100' (Avg=100' )
unclassified excavation
Hauling excavated material
Screen excavated material

BCY
LCY
LCY

20
26
26

$15.0
$7.6
$5.4

7706036
$298
$198
$77

Loading Disposal of unsuitable excavated material

LCY

5

$1.2

$6

Disposal of unsuitable excavated material‐Hauling
Loading of suitable material for backfill
Hauling of suitable material for backfill
Back fill by suitable screened material
Compact backfilled material
Water for compaction
Plain pcc pavement (p‐501), 19" thick
Econocrete, 12" thick

LCY
LCY
LCY
LCY
ECY
ECY
SY
SY

5
1
1
1
1
1
11
11

$21.4
$1.2
$7.6
$3.9
$0.6
$2.0
$105.0
$48.0

$111
$1
$8
$4
$0
$2
$1,167
$533

Lime treated subgrade 18"

SY

19

$21.0

$397

Quantity

Reference

0.78
$280,734

p1022, i1016
p1019, i0011

4.4
1.2

$360,178
$0

p1070, i350

1.2

$0
$0

Comments
Extension is assumed to have the same profile as new
runway,
Runway width 150' and shoulder & erosion 40'+15'
Assume excavated material is hauled 3 mile (6 mile cycle) to
a dumping area for screening.
1.02 is for ramps
Assume 80% of excavated material is recycled, and 20%
needs to be disposed.
50 miles Cycle

$0
p1022, i1016
p1018, i3320
p1029, i5100
p1030, i9040

3 mile haul
Suitable material left over to be used for backfill of
demolished runway= 555375 LCY out of this amount
280179 is used for backfill of demolished runway and

p280, i2210

HCC, margin is added for dowels and expansion joints.

24846
$28
$55

$0
$0
$0

19.5
$3,977
‐$3
$/SF= $41.12

$7,710,000
$7,710,000

41

$0

p1022, i1016
p1070, i350

Construction Cost 150' width
Construction cost per LF is estimated. PCC 100' + shoulder
35'+erosion control 15'
3 mile haul avg.

0.00
50 miles Cycle
$699
$7

p1022, i1016
p1018, i3320
p1029, i5100
p1030, i9040
p280, i2210
p1031, i2200
to2260
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3 mile haul avg.
Taxilane D extension, necessitates two 170' x 70' x30' and
one 120'x40'x30' bus gates plus other buildings as per
option 100'S be demolished. The building demolition cost is
estimated in"Ter‐1 & Gates" sht. Also no Taxiway or

Table AF‐2
North Airfield Improvement Options‐Detailed Assumptions
Description
Lime treated subgrade 6"
Prime coat
Asphalt Concrete 4" thick
Crushed aggregate base course, 8" thick
Asphalt chip seal, 1/4"
Taxiway & Taxilane Painting

Unit
SY
SY
SY
CY
SY
Total

Demolish Taxiway 1' x 100'
Removal of Runway Concrete pavement 19" thick
Removal of Shoulder Asphalt Pavement 4" thick
Removal of Econocrete 12" thick
Removal of aggregate base course 12" thick
Hauling of suitable material for backfill
Backfill by suitable screened material
Compact backfilled material
Water for compaction

Unit Cost
$10.1
$5.2
$28.0
$55.0
$4.0
$1.5

TLF
SY
SY
SY
SY
LCY
LCY
ECY
ECY

Total

Quantity
3
11
11
1
23
15

11
9
11
20
23
23
17
17

$23.0
$6.0
$15.0
$5.0
$7.6
$3.9
$0.6
$2.0

TLF

Extended Cost
$34
$57
$311
$41
$93
$23
$3,361
3361
$256
$53
$167
$100
$174
$89
$10
$35

Round Up

Quantity

Reference
p1031, i2200

Comments

2
$/SF= $33.61

Taxiway linear Feet=TLF

33.61
Cost Analysis

100' taxiway plus 40' shoulder

Cost Analysis
Cost Analysis
p1022, i1034
p1018, i3320
p1029, i5100
p1030, i9040

3 mile haul avg.

Demolish taxiway cost per SF of taxiway and shoulder
(100+2*40=180)
Demolish taxiway cost per SF of taxiway and shoulder
(100+2*40=180)

$883

Total existing Taxiway to be demolished as per Arial figure
7

SF

630319

$4.91

$3,092,061

Taxilane D relocation by changing pavement markings and
paintings

SF

32250

6

$193,500

TLF
TLF
TLF

2650
3760
13609

TLF

20019

$3,090,000

Only this item is based on total width of existing taxiways
(180') because the existing taxiways area is by PDF mapping

$/SF= $4.91

15 SF of marking & painting per TLF

Option‐100' N
Taxiways north of Centerfield Taxiway
Taxiways south of Centerfield Taxiway
Taxilanes
Total Taxiway & Taxilane to be constructed as per Arial
figure 7

$3,361

$67,667,353

Round Up

ROUND UP

$/SF

$67,670,000

$33.80

2458
Storm Drain Modifications is estimated as per $66/SY of
new Taxiways & Taxilanes &runways
Electrical and navigation modification at & 58/SY
Other utility modifications (fire, fuel, water, sewer….) which
are affected mainly by construction of Taxilane D is
estimated to be around $ 50/SY of Taxilane construction

56044

$30,031,467
$26,391,289

$30,030,000
$26,390,000

SD
Elec

162250
142583

$50

$2,802,222

Utility

122917
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Table AF‐2
North Airfield Improvement Options‐Detailed Assumptions
Description
Demolish East Section of Runway 6R‐24L‐Existing 2000' x
150'
Concrete Saw Cut
Removal of Runway Concrete pavement 19" thick
Removal of Shoulder Asphalt Pavement 4" thick
Removal of Econocrete 12" thick
Removal of aggregate base course 12" thick
Remove Miscellaneous Items
Total
Construct East Section of Runway 6R‐24L‐Existing 2000' x
150'
Lime treated subgrade 6"
Plain pcc pavement (p‐501), 19" thick
Econocrete, 12" thick
Processed material base (PMB)
Prime coat
Asphalt Concrete 4" thick
Crushed aggregate base course, 8" thick
Geogrid
Runway Painting
Total
Section of Taxilane D constructed by changing pavement
markings and paintings

Unit

Quantity

Unit Cost

Extended Cost

LF
SY
SY
SY
SY
LS

400
33333
17778
33333
51111
1

19.6
$23.0
$6.0
$15.0
$5.0
$150,000.0

$7,856
$766,667
$106,667
$500,000
$255,556
$150,000
$1,786,745

SY
SY
SY
CY
SY
SY
CY
SY
SF

SF

6667
20833
20833
39753
15278
15278
3951
65852
30000

32865

$10.1
$105.0
$48
$25.0
$5.2
$28.0
$55.0
$7.0
$1.5

$6.0

Round Up

Quantity

Reference

Comments
About 2000' of Runway 6R‐24L is to be redone for slope
adjustment

$2,004,800.00
$1,790,000

$67,333
$2,187,500
$989,583
$993,827
$79,444
$427,778
$217,284
$460,962
$45,000
$5,468,712
5468715

$/SF= $5.96
About 2000' of Runway 6R‐24L is to be redone for slope
adjustment
$20,842.1

28
55

$5,470,000
5470000

$0
$0
$0

20833

‐$3

‐$0.48

$/SF= $18.23
18.23

$197,190

Taxiways plus Taxilane Construction cost for different
options (Arial Exhibit 1)

For Taxiways and taxilanes all demolition and construction
cost for all areas the same detail is assumed.

Option ‐ 260' N (500' to 24R & 460' to 24L)

Sevice road cost is also considered for north option

Taxiways north of Centerfield Taxiway
Taxiways south of Centerfield Taxiway & North of 24L
Taxiways south of 24L
Taxilanes D, E & Centerfield
Total Taxiway & Taxilane to be constructed
Service Road Cost
Total Taxiway & Taxilane & service road Cost

SF
SF
SF
SF
SF

592486
434142
420132
1769619
3216379

$33.61

$108,090,937
$3,993,202
$112,084,139
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Table AF‐2
North Airfield Improvement Options‐Detailed Assumptions
Description

Unit

Quantity

Unit Cost

Extended Cost

Round Up

Quantity

Reference

Comments

Option ‐ 100' N (400' to 24R & 400' to 24L)
Taxiways north of Centerfield Taxiway
Taxiways south of Centerfield Taxiway & North of 24L
Taxiways south of 24L

SF
SF
SF

473989
377515
420132

Taxilanes D, E & Centerfield
Total Taxiway & Taxilane to be constructed.
Service Road Cost
Total Taxiway & Taxilane & service road Cost

SF
SF

1769619
3041255

Total new Runways
Total new Taxiways & Taxilanes
Total new Runways, Taxiways & Taxilanes
Round Up
Ratio for estimating SD & Elec for options 200, 260, 300 &
400N

SY
SY
SY
SY

232589

Storm Drain Modifications is estimated as per $66/SY of
new Taxiways & Taxilanes & Runways
Electrical and navigation modification at & 58/SY
Other utility modifications (fire, fuel, water, sewer….)
which are affected mainly by construction of Taxilane D is
estimated to be around $50/SY of Taxilane D construction
per Exhibit 1

$33.61

100N
337917
570506
571000

$102,205,635
$3,993,202
$106,198,837
200N
351084
583672
584000
1.023

$37,653,400
$33,089,352

SY

104361

Taxiway Area
previously
$2,001,900

$38,522,380
$33,853,000

300N
361570
594159
594000
1.041

$39,214,490
$34,461,219

$5,218,056

400N
373396
605985
606000
1.062

$39,995,035
$35,147,152

260N
357,375
589,964
590,000
1.033

$38,937,646
$34,217,931

SD
Elec

Utility

Pavement Removal Summary
260' North
19" PCC Pavement Removal
4" AC Pavement

SY
220992
128238

CY*1.20
139962
17098

CY ‐ Round Up
140000
17000

No Separation
19" PCC Pavement Removal
4" AC Pavement

20251
16201

12826
2160

13000
2000

100'S
19" PCC Pavement Removal
4" AC Pavement

298219
190464

188872
25395

189000
25000

Option‐350' N (550' to 24R & 500' to 24L)
Crossing Twy North of Centerfield Twy
Crossing Twy South of Centerfield Twy
Centerfield Twy
Twy & Tln South of Rwy 6R‐24L
Total new Taxiway & Taxilane

SF
SF
SF
SF

For New north option layouts, the Twy & Tln south of Rwy 6R‐24L and Centerfield Twy are the same for all options. Crossing Twys differ per distances
707400
283800
806700
2084300
3882200
$33.61
$130,466,788
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Table AF‐2
North Airfield Improvement Options‐Detailed Assumptions
Description
Service Road Cost

Unit

Quantity

Unit Cost

Total Taxiway & Taxilane & service road Cost
350'N Total Taxiway & Taxilane Demolished Area
(quantities from 350'N Base Plan). Demolished area is
updated as per Rick e‐mail July 14, 2011

Extended Cost
$3,993,202

Round Up

Quantity

Reference

260N
421687
654276

300N
424210
656799

350N
431,356
663,944

Comments

$134,459,990

SF

1432100

SF
SF
SF
SF

643091
261096
806700
2084300
3795187

$4.91

$7,025,237

Option ‐ 260' N (500' to 24R & 460' to 24L)
Crossing Twy North of Centerfield Twy
Crossing Twy South of Centerfield Twy
Centerfield Twy
Twy & Tln South of Rwy 6R‐24L
Total new Taxiway & Taxilane
Service Road Cost
Total Taxiway & Taxilane & service road Cost

$33.61

$127,542,590
$3,993,202
$131,535,793

Option ‐ 100' N (400' to 24R & 400' to 24L)
Crossing Twy North of Centerfield Twy
Crossing Twy South of Centerfield Twy
Centerfield Twy
Twy & Tln South of Rwy 6R‐24L
Total new Taxiway & Taxilane
Service Road Cost
Total Taxiway & Taxilane & service road Cost
Total new Runways (Not including east Section of Runway
6R‐24L‐Existing 2000' x 150' modification)
Total new Taxiways & Taxilanes
Total new Runways, Taxiways & Taxilanes
Storm Drain Modifications is estimated as per $66/SY of
new Taxiways & Taxilanes &runways
Electrical and navigation modification at & 58/SY
Other utility modifications (fire, water, sewer….) which are
affected mainly by construction of Taxilane D & E is
estimated to be around $ 50/SY of Taxilane D & E
construction per Exhibit 1

SF
SF
SF
SF

SY
SY
SY

514473
227040
806700
2084300
3632513

232589

$33.61

100N
403613
636201

$41,989,293
$36,899,682

SY

187731

SF
SF

514473
227040

$122,075,696
$3,993,202
$126,068,898

200N
417903
650492

$42,932,493
$37,728,555

$43,182,237
$37,948,027

$9,386,544

$43,820,333 $44,028,453
$38,508,778 $38,691,671

Utility

Option ‐ 100' S (400' to 24R & 400' to 24L)
Crossing Twy North of Centerfield Twy
Crossing Twy South of Centerfield Twy

$43,348,733
$38,094,341

400N
434509
667098
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Table AF‐2
North Airfield Improvement Options‐Detailed Assumptions
Description
Centerfield Twy
Twy & Tln South of Rwy 6R‐24L
Total new Taxiway & Taxilane
Service Road Cost
Total Taxiway & Taxilane & service road Cost
Total new Runways
Total new Taxiways & Taxilanes
Total new Runways, Taxiways & Taxilanes
Storm Drain Modifications is estimated as per $66/SY of
new Taxiways, Taxilanes, & Runways
Electrical and navigation modification at & 58/SY
Other utility modifications (fire, water, sewer….) which
are affected mainly by construction of Taxilane D & E is
estimated to be around $50/SY of Taxilane D &E
construction per Exhibit 1

Unit
SF
SF
SF

SY
SY
SY

340'S Total Taxiway & Taxilane Demolished Area
(quantities from 350'N Base Plan). Demolished area is
equal to 350'N, updated as per Rick e‐mail July 14, 2011

Unit Cost

$33.61

Extended Cost

Round Up

Quantity

Reference

Comments

122,075,696
3,993,202
126,068,898

256333
403613
659946

$43,556,427
$38,276,860

SY

Option ‐ 340' S (540' to 24R & 500' to 24L)
Crossing Twy North of Centerfield Twy
Crossing Twy South of Centerfield Twy
Centerfield Twy
Twy & Tln South of Rwy 6R‐24L
Total new Taxiway & Taxilane
Service Road Cost
Total Taxiway & Taxilane & service road Cost
Total new Taxiways & Taxilanes
Total new Runways
Total new Runways, Taxiways & Taxilanes
Storm Drain Modifications is estimated as per $66/SY of
new Taxiways, Taxilanes, & Runways
Electrical and navigation modification at & 58/SY
Other utility modifications (fire, water, sewer….) which
are affected mainly by construction of Taxilane D & E is
estimated to be around $ 50/SY of Taxilane D &E
construction per Exhibit 1

Quantity
806700
2084300
3632513

SF
SF
SF
SF

SY
SY
SY

187731

$9,386,544

For 340' South option layout, the Twy & Tln south of Rwy 6R‐24L is the same as 350' north, and Centerfield Twy are the same for all options. Crossing Twys differ per distances
694538
707400
283800
283800
806700
806700
2084300
2084300
3869338
$33.61
$130,034,548
3882200
$3,993,202
$134,027,750
429926
256333
686260
$45,293,147
$39,803,068

SY

187731

SF

1432100

$9,386,544

$4.91

$7,025,237

Source: Los Angeles World Airports and AECOM, 2011.
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Table AF‐3
Lincoln Blvd Modification ‐ ROM Cost Estimate Table

Alternative
Alternative 1
Alternative 5
Alternative 6

Demolish part of
Lincoln Blvd
$4,836,000
$4,836,000
$4,836,000

New Lincoln Blvd
Construction Cost
(Westchester
Overpass, Lincoln
Blvd tunnel )
$39,846,000
$60,829,000
$28,221,000

Scoped Estimated
Construction Cost
$44,682,000
$65,665,000
$33,057,000

Source: Los Angeles World Airports and AECOM, 2011.
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Contract
Contingency @
Soft Cost @ 27% Rounded Up Scoped
10% of Scoped
of Total
Estimated ROM
Construction Cost Construction Cost
Cost
$4,468,200
$12,064,140
$61,210,000
$6,566,500
$17,729,550
$89,960,000
$3,305,700
$8,925,390
$45,290,000

Table AF‐4
Lincoln Blvd New Route Construction per LF of Blvd
Description
Flat section
Clear & Grub
Topsoil stripping
unclassified excavation
Hauling excavated material
Spreading dumped material
Screen excavated material
Loading Disposal of unsuitable excavated material

Unit

Quantity

Unit Cost

Extended Cost

Acre x 100
CY
BCY
LCY
LCY
LCY
LCY

0.3
5.2
41.7
60.9
60.9
60.9
15.2

$63
$1
$15.0
$7.6
$2.3
$5.4
$1.2

$20
$6
$625
$463
$139
$283
$18

Disposal of unsuitable excavated material‐Hauling
Grading
Subgrade preparation
Loading of suitable material for backfill
Hauling of suitable material for backfill
Back fill by suitable screened material
Compact backfilled material
Water for compaction
Base Course 8" thk
Subbase Course 12" thk
Prime coat
Asphalt Pavement, 4" thk
PCC side walk,
Curb & Gutter
Marking & Painting
Concrete road barrier
Storm drain allowance

LCY
SY
SY
LCY
LCY
LCY
ECY
ECY
SY
SY
SY
SY
SY
LF
SF
LF
LS

15.2
140.0
140.0
10.1
10.1
10.1
7.8
7.8
12.2
12.2
10.7
10.7
1.6
2.0
3.0
1.0
1.0

$21.4
$0.5
$3.0
$1.2
$7.6
$3.9
$0.6
$2.0
$17.0
$17.7
$5.2
$28.0
$33.0
$14.0
$1.5
$60.0
$111.0

$326
$70
$420
$12
$77
$40
$4
$15
$208
$216
$55
$299
$51
$28
$5
$60
$111

Utility (electrical system, sewer, water line) allowance
Landscape & planting modifications Allowance
Demolish Existing fence and install new fence
Total

LS
LS
LF

1.0
1.0
2.0

$74.0
$38.0
$55.0

$74
$38
$110
$3,773
$3,773

Round Up

Ref.
p1007, i0010 &20

5.40
1.20

p1022, i1016
p1019, i0011
p1070, i350

1.00
$283

p1008, 0200
1.20
p1022, i1016
p1018, i3320
p1029, i5100
p1030, i9040
17.00
5.20
28.00
33.05
13.67

p1051,+ 25 mile hauling
p1073 i0020
p1076, i0416
p1120, i1800e

38.00
$0
44934

Sloped Section
Clear & Grub
Topsoil stripping
unclassified excavation
Hauling excavated material
Spreading dumped material
Screen excavated material
Loading Disposal of unsuitable excavated material

Acre x 100
CY
BCY
LCY
LCY
LCY
LCY

0.3
5.4
80.6
111.8
111.8
111.8
28.0

$63
$1
$15.0
$7.6
$2.3
$5.4
$1.2

$21
$6
$1,209
$850
$255
$604
$34

Disposal of unsuitable excavated material‐Hauling
Grading
Subgrade preparation
Loading of suitable material for backfill
Hauling of suitable material for backfill

LCY
SY
SY
LCY
LCY

28.0
146.0
146.0
10.5
10.5

$21.4
$0.5
$3.0
$1.2
$7.6

$598
$73
$438
$13
$80

$22.7
$43.0

p1007, i0010 &20

p1022, i1016
p1019, i0011
p1070, i350

p1008, 0200

p1022, i1016
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Table AF‐4
Lincoln Blvd New Route Construction per LF of Blvd
Description
Back fill by suitable screened material
Compact backfilled material
Water for compaction
Base Course 8" thk
Subbase Course 12" thk
Prime coat
Asphalt Pavement, 4" thk
PCC side walk,
Curb & Gutter
Marking & Painting
Concrete road barrier
Storm drain allowance
Utility (electrical system, sewer, water line) allowance
Landscape & planting modifications Allowance
Demolish Existing fence and install new fence
Total

Unit
LCY
ECY
ECY
SY
SY
SY
SY
SY
LF
SF
LF
LS

Quantity
10.5
8.1
8.1
12.2
12.2
10.7
10.7
1.6
2.0
3.0
1.0
1.0

Unit Cost
$3.9
$0.6
$2.0
$17.0
$17.7
$5.2
$28.0
$33.0
$14.0
$1.5
$60.0
$200.0

Extended Cost
$41
$5
$16
$208
$216
$55
$299
$51
$28
$5
$60
$200

LS
LS
LF

1.0
1.0
2.0

$194.0
$115.0
$55.0

$194
$115
$110
$5,782
$5,782

Round Up

Ref.
p1018, i3320
p1029, i5100
p1030, i9040

p1051 plus 25 mile hauling
p1053 i0020
p1055, i0416
p1120, i1800e
3.46%
3.36%
1.99%

200
89
115
31

$0

Depressed Section
Clear & Grub
Topsoil stripping
unclassified excavation
Hauling excavated material
Spreading dumped material
Screen excavated material
Loading Disposal of unsuitable excavated material

Acre x 100
CY
BCY
LCY
LCY
LCY
LCY

0.4
5.9
120.0
163.7
163.7
163.7
40.9

$63
$1
$15.0
$7.6
$2.3
$5.4
$1.2

$23
$8
$1,800
$1,244
$373
$884
$49

Disposal of unsuitable excavated material‐Hauling
Grading
Subgrade preparation
Loading of suitable material for backfill
Hauling of suitable material for backfill
Back fill by suitable screened material
Compact backfilled material
Water for compaction
Base Course 8" thk
Subbase Course 12" thk
Prime coat
Asphalt Pavement, 4" thk
PCC side walk,
Curb & Gutter
Marking & Painting
Concrete road barrier
Storm drain allowance

LCY
SY
SY
LCY
LCY
LCY
ECY
ECY
SY
SY
SY
SY
SY
LF
SF
LF
LS

40.9
160.0
160.0
11.1
11.1
11.1
8.6
8.6
12.2
12.2
10.7
10.7
1.6
2.0
3.0
1.0
1.0

$21.4
$0.5
$3.0
$1.2
$7.6
$3.9
$0.6
$2.0
$17.0
$17.7
$5.2
$28.0
$33.0
$14.0
$1.5
$60.0
$380.0

$876
$80
$480
$13
$85
$44
$5
$17
$208
$216
$55
$299
$51
$28
$5
$60
$380

$276

4.76%

380

Utility (electrical system, sewer, water line) allowance

LS

1.0

$368.0

$368

$268.13

4.61%

368
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Table AF‐4
Lincoln Blvd New Route Construction per LF of Blvd
Description
Landscape & planting modifications Allowance
Demolish Existing fence and install new fence

Unit
LS
LF

Quantity
1.0
2.0

Unit Cost
$220.0
$55.0

Total

Options
100N
200N
300N
400N

Unit
LF
LF
LF
LF

Total Blvd
3700
3700
3700
3700

Tunnel
Length
0
200
350
500

Demolish part of Lincoln Blvd Per LF of Blvd
Demolish Base & Subbase Course 18" thk
Demolish Asphalt Pavement, 4" thk
Demolish PCC side walk,
Demolish Curb & Gutter
Demolish Concrete road barrier
SD & Utility Removal @ 20 % demolition cost
Grading
Subgrade preparation
Loading of suitable material for backfill
Hauling of suitable material for backfill
Back fill by suitable screened material
Compact backfilled material
Water for compaction

SY
SY
SY
LF
LF
LS
SY
SY
LCY
LCY
LCY
ECY
ECY

12.2
10.7
1.6
2.0
1.0
1.0
110.0
110.0
17.5
17.5
17.5
13.4
13.4

$7.0
$6.0
$8.0
$5.0
$12.0
$20.0
$0.5
$3.0
$12.0
$6.0
$3.9
$0.6
$2.0

Total
Total Length of Lincoln Blvd to be demolished
Total Demolition cost for Lincoln Blvd

LF

4010

Extended Cost Round Up
$220
$110
$7,980
7980

Sloped Blvd
Length
600
600
600
600

158.802

Ref.
2.76%

220

$0

Total
Depressed
Depressed &
Blvd Length sloped & tunnel
250
850
130
930
280
1230
450
1550

Flat Blvd
2850
2770
2470
2150

Blvd Construction Cost
(without Tunnel)
$16,217,374
$14,957,953
$15,023,037
$15,172,259

Lincoln
Tunnel
$0
$8,000,000
$14,000,000
$20,000,000

New
Westchester
Overpass
$0
$0
$0
$12,860,000

$86
$64
$12
$10
$12
$20
$55
$330
$210
$105
$69
$8
$27
$1,006
Round UP
$4,035,772.85 $4,040,000

Westchester Blvd New Overpass
unclassified excavation
Hauling excavated material
Screen excavated material
Disposal of unsuitable excavated material‐Loading

BCY
LCY
LCY
LCY

10185
13241
13241
2648

$15.0
$7.6
$7.1
$2.7

$152,778
$100,630
$93,943
$7,150

Disposal of unsuitable excavated material‐Hauling
Loading of suitable material for backfill
Hauling of suitable material for backfill
Back fill by suitable screened material
Compact backfilled material
Water for compaction
Round Bar @ 300 Lb/CY
Formwork

LCY
LCY
LCY
LCY
ECY
ECY
Lb
SF

2648
3972
3972
3972
3056
3056
2060889
242360

$21.4
$2.7
$7.6
$3.9
$0.6
$2.0
$1.4
$14

$56,657
$10,725
$30,189
$15,599
$1,714
$6,057
$2,885,244
$3,393,040

Estimated Form work
Deck
Sides and internal supports
Footings
Side Bearing Walls
Columns
Central barrier
Struts
Total
SF
Estimated Concrete Work
Deck
Sides and internal supports
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Dimensions scaled from Neol aerial photo
145000
57840
9000
20000
2560
1000
6960
242360
55000
28920

SF

Total NEW
Lincoln Blvd
Cost
$16,217,374
$22,957,953
$29,023,037
$48,032,259

Round Up
$16,220,000
$22,960,000
$29,020,000
$48,030,000

Table AF‐4
Lincoln Blvd New Route Construction per LF of Blvd
Description
Concrete
Expansion & Construction joints
Slope adjustment of West chester blvd for 300'
Removal of AC pavement
Demolish PCC side walk,
Demolish Curb & Gutter
Prime & Tack coat emulsion
Asphalt Pavement, 4" thk
PCC side walk,
Curb & Gutter
Marking & Painting
Allowance for traffic control @20%

Unit
CY
LS

Quantity
6870
1

SY
SY
LF
SY
SY
SY
LF
SF
LS

7333
933
1200
7333
7333
933
1200
1800
1

Total
Round Up

Unit Cost
$150
$400,000

Extended Cost Round Up
$1,030,444 Footings
$400,000
Side Bearing Walls
Columns
$6
$44,000
Central barrier
$8.0
$7,467
Struts
$5.0
$6,000
Total
CY
$5.8
$42,607
$20.9
$153,104
$26.0
$24,267
$11.1
$13,320
$1.5
$2,700
643.9189131
$800,000.0
$800,000
$7,308,729
$9,277,634
$9,280,000
$37,120
$128

Ref.
54000
30000
5120
2000
10440
6870

644

Demolish Westchester Existing Overpass
Excavate classified material on and around the bridge
Hauling excavated material
Spreading dumped material
Screen excavated material

BCY
LCY
LCY
LCY

5093
6620
6620
6620

$2.7
$7.6
$2.3
$7.1

$13,593
$50,315
$15,075
$46,972

Disposal of unsuitable excavated material‐Loading

LCY

1655

$2.7

$4,418

Disposal of unsuitable excavated material‐Hauling
Loading of suitable material for back fill
Hauling of suitable material for back fill
Saw cut ‐Deck slab
Saw cut ‐ wall
Saw Cut columns
Demolish Bridge Concrete structure
Loading demolished concrete
Hauling Demolished concrete
Demolished concrete dumping charges
Back fill by suitable screened material
Compact back filled material
Water for compaction
Total Construction Cost (Tunnel back fill by borrowed
material)
Round Up (Tunnel back fill by borrowed material)

LCY
LCY
LCY
LF
LF
LF
CY
CY
CY
CY
LCY
ECY
ECY

1655
26481
26481
29000
2500
48
5152
5152
5152
5152
26481
20370
20370

$21.4
$2.7
$7.6
$13.1
$520.7
$694.3
$120.0
$30.0
$37.5
$60.0
$3.9
$0.6
$2.0

$35,411
$70,683
$201,259
$380,886
$1,301,850
$33,327
$618,267
$154,567
$193,208
$309,133
$103,993
$11,428
$40,378

Deck Slab saw cut is in 10'x10' segments so the total estimated deck slab saw cut length f
Wall saw cut in 10'x10' segments so the total wall saw cut is estimated=2x(25*20+3*250)

$3,584,762
$3,580,000

Total cost of demolishing of existing Westchester
overpass and constructing new overpass

$12,860,000

Option 260'
Total Demolished section as per Exh. 1

4290
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Table AF‐4
Lincoln Blvd New Route Construction per LF of Blvd
Description

Unit

Total Rerouted including slope, depressed & tunnel

6080

Options
100N
200N
260N
300N
350'N (as per Lincoln Blvd 350' N 40 scale)
Total Demolish Cost

Unit
LF
LF
LF
LF
LF

Quantity

Unit Cost

Total Blvd
6080
6080
6080
6080

Tunnel
Length
0
200
290
350
420

Extended Cost

slopped Blvd
Length
600
600
600
600
1500

Round Up

Ref.

Total
Depressed
Depressed &
Blvd Length sloped & tunnel
250
850
130
930
220
1110
280
1230
2550
4470

$4,317,572.45

Source: Los Angeles World Airports and AECOM, 2011.
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Flat Blvd
5230
5150
4970
4850
2250

Blvd Construction Cost
(without Tunnel)
$25,197,069.38
$23,937,648
$23,976,699
$24,002,732
$37,511,375

Lincoln
Tunnel
$0
$8,000,000
$11,600,000
$14,000,000
$16,800,000

New
Total NEW
Westchester Lincoln Blvd
Overpass
Cost
$0 $25,197,069
$0 $31,937,648
$0 $35,576,699
$0 $38,002,732
$0 $54,311,375

Round Up
$25,200,000
$31,940,000
$35,580,000
$38,000,000
$54,310,000

Table AF‐5
Lincoln Blvd ‐ Subgrade Segment
Description 110' wide X 25' Height X 1' Long
unclassified excavation
Hauling excavated material
Screen excavated material
Disposal of unsuitable excavated material‐Loading
Disposal of unsuitable excavated material‐Hauling
Subgrade preparation
Loading of suitable material for backfill
Hauling of suitable material for backfill
Back fill by suitable screened material
Compact backfilled material
Water for compaction
Round Bar @ 300 Lb/CY
Formwork
Concrete
Expansion & Construction joints
Storm drain allowance approximately @ 5%
electrical system allowance approximately@ 2 %

Unit
BCY
LCY
LCY
LCY
LCY
SY
LCY
LCY
LCY
ECY
ECY
Lb
SF
CY
LS
LS
LS

Quantity
187
243
243
49
49
130
85
85
85
65
65
11011
296
37
1
1
1

Unit Cost
$15.0
$7.6
$7.1
$2.7
$21.4
$3.0
$2.7
$7.6
$3.9
$0.6
$2.0
$1.4
$20
$150
$1,342
$1,600
$600

Total
Round Up Per Tunnel LF

Options Cost
100 N, as per EXH‐1 the tunnel length is 0'
200 N, as per EXH‐2 the tunnel length is 200'
260 N,
300 N, as per EXH‐3 the tunnel length is 350'
350N, (as per Lincoln Blvd 350' N 40 scale)
400 N, as per EXH‐4 the tunnel length is 500'

LF
LF
LF
LF
LF
LF

0
200
290
350
420
500

$40,000
$40,000
$40,000
$40,000
$40,000
$40,000

Extended Cost
$2,806
$1,859
$1,725
$131
$1,040
$390
$228
$646
$332
$36
$129
$15,416
$5,920
$5,506
$1,342
$1,600
$600
$39,706
$40,000

Round Up

Tunnel Sketch
Avg. roof slab thickness 5'

Ref.

Avg . wall thickness 3'
p1022, i1016
p1070, i350
25'
12' x 6' footings

p1022, i1016
p1018, i3320
p1029, i5100
p1030, i9040

55'

55'

20'

25'

1'

p68, i2350
# 11 RB

5'

363.6363636

$0
$8,000,000
$11,600,000
$14,000,000
$16,800,000
$20,000,000

# 5 RB

Total RB per 5 CF of concrete is 6' off #11 and 12' off #5
11
284
177
0.62

Source: Los Angeles World Airports and AECOM, 2011.
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LB/CF
LB/CY
KG/CM

Table AF‐6
Additional Assumptions Regarding Runway 6R‐24L 100' South
Description
Demolish Runway 6R‐24L‐Existing 10285' x 150'

Demolish Taxiways as per Arial figure 6

Construct Runway 6R‐24L‐NEW 11535' x 200'

Unit
SF

Quantity
1542750

Unit Cost
8.66

Extended Cost
$13,356,095

Round Up
$13,360,000

SF

1908390

4.9

$9,361,701

$9,360,000

SF

2307000

$37.4

$86,297,634

$86,300,000

TLF

36921

$3,360.6

$124,078,210

$124,080,000

34740

$3,360.6

$116,748,653

SF

65595

$6.0

$393,570

$390,000

SF

34359

$6.0

$206,154

$210,000

Comments
For Runway Assume
19" PCC over 12"
Econocrete over
12"aggregate base
course. For shoulder
assume 4" AC over
12" aggregate base.

Existing Runway is
8925' x 150'
Avg width of shoulder
and erosion control is
taken 40'

Construct New Taxilanes & Taxiways, 100' wide‐Option A
Construct New Taxilanes & Taxiways, 100' wide‐Option B
Section of Taxilane D constructed by changing pavement
markings and paintings
Construct New service road by changing pavement
markings and paintings
Total construction of new Taxiways, Taxilanes, & Service
Road ‐ A
Total construction of new Taxiways, Taxilanes, & Service
Road ‐ B
Storm Drain Modifications is estimated as per $66/SY of
new Taxiways, Taxilanes, & Runways ‐ A

$124,680,000
$117,348,653
SY

66

Page 1 of 5

$0

$0

3 mile haul avg. For
backfilling screened
material recovered
from excavation work

Table AF‐6
Additional Assumptions Regarding Runway 6R‐24L 100' South
Description
Storm Drain Modifications is estimated as per $66/SY of
new Taxiways, Taxilanes, & Runways ‐ B
Electrical and navigation modification at & 58/SY ‐ A
Electrical and navigation modification at & 58/SY ‐ B
Other utility modifications (fire, fuel, water, sewer….)
which are affected mainly by construction of Taxilane D &
E is estimated to be around $50/SY of new Taxilane
construction ‐ A
Other utility modifications (fire, fuel, water, sewer….)
which are affected mainly by construction of Taxilane D &
E is estimated to be around $50/SY of new Taxilane
construction ‐ B
Total New Taxiways, Taxilanes, & Runways Option A

Unit
SY

Unit Cost
66

Extended Cost
$42,394,000

Round Up
$42,390,000

SY
SY
SY

666567
642333
254511

58
58
50

$38,660,867
$37,255,333
$12,725,556

$38,660,000
$37,260,000
$12,730,000

SY

205922

50

$10,296,111

$10,300,000

SY

Total New Taxiways, Taxilanes, & Runways Option B
Removal of Asphalt Pavement 4" thick
Asphalt Concrete 4" thick

Quantity
642333

666567
642333

SY
SY

313588
313588

$6.0
$18.0

$1,881,529
$5,644,586
$7,526,115

No Increase in Separation Option ‐ 1250' 6R‐24L extension
Demolish Taxiways as per Arial figure
Construct New Taxilanes & Taxiways
Section of Taxilane D constructed by changing pavement
markings and paintings 2191'
Total Taxilane & Taxiway Construction Cost
Storm Drain Modifications is estimated as per $66/SY of
new Taxiways, Taxilanes, & Runways
Electrical and navigation modification at & 58/SY of new
Taxiways, Taxilanes, & Runways

SF
SF
SF

328074
1275812
32865

SY

195924

66

$43,072,645
$12,930,955

SY

195924

58

$11,363,566
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$4.9
$33.6
$6.0

$1,609,383
$42,875,455
$197,190

$7,530,000

Comments

Table AF‐6
Additional Assumptions Regarding Runway 6R‐24L 100' South
Description
Other utility modifications (fire, fuel, water, sewer….)
which are affected mainly by construction of Taxilane D &
E is estimated to be around $50/SY of new Taxilane
construction

Unit
SY

Quantity
56467

Unit Cost

SF
SF

1192812
32865

$33.6
$6.0

50

Extended Cost
$2,823,333

No Increase in Separation Option ‐ 835' 6R‐24L extension
Construct New Taxilanes & Taxiways
Section of Taxilane D constructed by changing pavement
markings and paintings 2191'
Total Taxilane & Taxiway Construction Cost
Construct Runway 6R‐24L Extension 835'*150 and 2000'
construction of runway for slope adjustment
Storm Drain Modifications is estimated as per $66/SY of
new Taxiways, Taxilanes, & Runways
Electrical and navigation modification at & 58/SY of new
Taxiways, Taxilanes, & Runways
Other utility modifications (fire, fuel, water, sewer….)
which are affected mainly by construction of Taxilane D &
E is estimated to be around $50/SY of new Taxilane
construction

$40,086,124
$197,190
$40,283,314
$12,409,000

SY

179785

66

$11,865,788

SY

179785

58

$10,427,511

SY

56467

50

$2,823,333

SF

3877491

$33.6

$130,308,521

100' S Option
New Taxiways and Taxilanes layout is adjusted as per 260'
north option and the area will be equal to 100' north
option plus section of Taxilane E (which is not constructed
in option 100' north but is constructed in 100' south) ‐
Option A
Total Service Road Cost (11258' x 25' ) ‐ Total Construction

$3,993,202

Total construction of new Taxiways, Taxilanes, & Service
Road A

$134,301,723
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Round Up

Comments

Table AF‐6
Additional Assumptions Regarding Runway 6R‐24L 100' South
Description
New Taxiways and Taxilanes layout is adjusted as per 260'
north option and the area will be equal to 100' north
option plus section of Taxilane E (which is not constructed
in option 100' north but is constructed in 100' south) ‐
Option B
Total Service Road Cost (11258' x 25' ) ‐ Total Construction

Unit
SF

Quantity
3659391

Unit Cost
$33.6

Extended Cost
$122,978,964

Comments

$3,993,202

Total construction of new Taxiways, Taxilanes, & Service
Road B

$126,972,166

Storm Drain Modifications is estimated as per $66/SY of
new Taxiways & Taxilanes & Runways ‐ A

SY

687166

66

$45,352,931

Storm Drain Modifications is estimated as per $66/SY of
new Taxiways & Taxilanes & Runways ‐ B

SY

662932

66

$43,753,531

Electrical and navigation modification at & 58/SY ‐ A

SY

687166

58

$39,855,606

Electrical and navigation modification at & 58/SY ‐ B
No Increase in Separation Option ‐ 1250' 6R‐24L extension

SY

662932

58

$38,450,073

Increase in taxiway and taxilanes as per new option 260'N
layout (for details refer to electronic file)
Total Taxilane & Taxiway Construction Cost
Total Service Road Cost (11258' x 25' ) ‐ Total Construction

SF

554500

SF

1830312

Total construction of new Taxiways, Taxilanes, & Service
Road B
Storm Drain Modifications is estimated as per $66/SY of
new Taxiways, Taxilanes, & Runways
Electrical and navigation modification at & 58/SY of new
Taxiways, Taxilanes, & Runways

Round Up

South distances between TLN‐D and
service road per 350'N option

$33.6

$61,510,207
$3,993,202
$65,503,410

SY

257535

$66.0

$16,997,288

SY

257535

$58.0

$14,937,011
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Table AF‐6
Additional Assumptions Regarding Runway 6R‐24L 100' South
Description
No Increase in Separation Option ‐ 835' 6R‐24L extension

Unit

Quantity

Total Taxilane & Taxiway Construction Cost
Total Service Road Cost (11258' x 25') ‐ Total Construction

SF

1747312

Total construction of new Taxiways, Taxilanes, & Service
Road B
Storm Drain Modifications is estimated as per $66/SY of
new Taxiways, Taxilanes, & Runways
Electrical and navigation modification at & 58/SY of new
Taxiways, Taxilanes, & Runways
No Increase in Separation Option 835' 6R‐24L extension Alt‐
4
Total construction of new Taxiway, TXL Alt‐4
Service Road
Demolish Existing Pavements
Concrete Saw Cut (AC & PCC)
Removal of Runway Concrete pavement & AC pavement

Unit Cost

$58,720,876
$3,993,202

SY

241396

$66.0

$15,932,121

SY

241396

$58.0

$14,000,955

SF

65300

$33.6

$2,194,498

SY
LF
SY

6
1

12.0
$20.0
$/SY

CY/SY
SY
SF/SY

0.3
1.0
1.4

Total
Unit Service Road Cost
Total Service Road Cost (11258' x 25' )

Round Up

$62,714,078

Total
Construct Service Road
Crushed aggregate base course, 12" thick
Asphalt Concrete 4" thick
Runway Painting

$33.6

Extended Cost

281450

Source: Los Angeles World Airports and AECOM, 2011.

Page 5 of 5

$47.0
$18.0
$1.5
$/SY
$/SY
$/SF

In previous
estimate we had
$72 service road for
$20 south option only
and it was assumed
$92
$16
$18
$2
$36
$128
$14.19
$3,993,202.18

Comments

Table AF‐7
North Airfield Improvement‐Demolition
Terminal 1 Modification
Description
Demolition of Concourse Bldg , 177' L x 125' W x 40' H
Saw cut ‐Floor slab
Saw cut ‐ wall

Unit
CF
LF
LF

Quantity
885000
1077
80

Unit Cost
$1.0
$8.3
$52.6

Extended Cost
$885,000
$8,932
$4,208

Saw cut ‐Struts
Demolish Piles
Demolish Concrete
Load, Haul dump, wheeled
Loading demolished concrete & Building

LF
VLF
CY
CY
CY

6
80
804
2165
4329

$13.1
$20.0
$150.0
$72.5
$30.0

$72
$1,600
$120,600
$156,930
$129,873

Hauling Demolished concrete & Building

CY

4329

$37.5

$162,341

Demolished concrete dumping charges
Lime treated subgrade 18"
Econocrete, 12" thick
Plain pcc pavement (p‐501), 19" thick
Pavement Painting modifications
Precast concrete wall, 4" thk
Stud Wall
5/8" Gyp. Board
6" Insulation
Window frame
Glazing

CY
SY
SY
SY
SF
SF
LF
SF
SF
SF
SF

4329
2458
2458
2458
12000
5463
280
5463
5463
882
882

$60.0
$21.0
$48.0
$105.0
$6.0
$48.0
$25.0
$1.8
$1.1
$24.0
$20.0

$259,746
$51,620
$118,000
$258,125
$72,000
$262,224
$7,000
$9,833
$6,009
$21,168
$17,640

Bracing line 8 spans

LF

1152

$44.5

$51,264

Riser
SF
LS
LS
LS
LS
LS

40
1250
1
1
1
1
1

$620.0
$3.0
$1,500,000.0
$2,000,000.0
$4,000,000.0
$3,000,000.0
$1,500,000.0

Stairs
Roof
Allowance for false ceiling, paintings, patching
Allowance for fire fighting / fire life safety
Allowance for HVAC & Plumbing modification
Allowance for Electrical, communication, security, modification
Relocating bridges

Comments
Ref.
p47, i0020
p96, i0400 & 0420 Total Concrete Struts length= 8*125+5*177=1885 LF.
Total Concrete Struts Volume
Concrete Strut section is 1' x 1' so the demolished volume will be
p96, i0400 & 0420 =1885x1/27=70 CY
Total Concrete Slab volume= 177x125*8/12/27=546 CY
p43, 0500e
Total Concrete Foundation Volume= 8x5x3x4x3/27=54CY
p64, i0060
p50, i2205
Total no. of Piles=8x5=40
p51, i3080e
Total demolished area= 3 floors (1st+2nd+roof) + North, east &
p51, i5100
west walls = 3x125x177+(2x177+125)x40=85535 2 Cf/Sf is assumed
as demolished volume=85535x2/27=6336 CY
Estimated
1729303

p93, i0150
p156, i6210
p319, i2195
p214, i0186
p278, i0100
P301, I0900

Rebuild cost from item 18 to 26

Two floors on line 8 needs bracing, each span by double 3" angel,
the total length for 8+1 span (each span is taken 30'W x 12.5'H)
=9*4*32 =1152'

$24,800
62
$3,750
$2,632,737
$1,500,000
$2,000,000
131637
$4,000,000
$403,689
15.33%
$3,000,000
220
$1,500,000
407100
Total
$14,632,737
As it is decided for the cost of terminal demolition and rebuild a separate table be prepared above estimate is adjusted for the cost of demolition of Terminals Bus Gates, warehouses and other bldgs. The Allowances were for upgrading of
Terminal one which are not included for only demolition costs.
Total Demolition Cost without Allwances
5% allowance for utility disconnections and modificatios
Total Demolition Cost
Terminal 1 demolished section app. area
Avg Demolition Bare cost (Assumed 2 story Concourse)
The avg demolition cost including 10% contingency, 12% General Contractor O&P and
27% LAWA soft cost will be

5%
SF

SF

$2,632,737
$131,637
$2,764,373
44,250
$62
$98
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22125
Per SF

30

Table AF‐7
North Airfield Improvement‐Demolition
Terminal 1 Modification
Description
ROM Estimated Terminals Demolition Cost

Other building demolition cost
Demolition of Bus Gate Bldg ,
Demolish bus gate Bldg , 170' L x 70' W x 30' H
Demolish Piles
Demolish Concrete
Load, Haul dump, wheeled
Loading demolished concrete & Building
Hauling Demolished concrete & Building
Demolished concrete dumping charges
Lime treated subgrade 18"
Econocrete, 12" thick
Plain pcc pavement (p‐501), 19" thick
Pavement Painting modifications

Unit

Quantity

Unit Cost
Say

Extended Cost
$100

Ref.
Per SF

Comments
6.1
The construction cost of demolished buildings is not included in this
estimate
Bus gates are similar to Terminals

CF
VLF
CY
CY
CY
CY
CY
SY
SY
SY
SF

Utility disconnecting cost allowance @ 5%
Total Demolition Cost
Bus Gate app. area
Avg Demolition Bare cost (Assumed 2 story Concourse)

357000
32
324
873
873
873
873
1322
1322
1322
2400

$1.0
$20.0
$150.0
$72.5
$30.0
$37.5
$60.0
$21.0
$48.0
$105.0
$6.0

5%
SF

$357,000
$645
$48,649
$63,304
$26,195
$32,743
$52,389
$27,764
$63,467
$138,833
$14,400
$825,390
$41,269
$866,659
23,800
$36

p47, i0020
p43, 0500e
p64, i0060
p50, i2205
p51, i3080e
p51, i5100
Estimated

36

This is cheaper than Terminal 1 because this is total demolition.
Terminals are assumed to be partially demolished and there are
reconstructon cost and patching also Terminal height is 40' and the
Bus Gate Height is 30'
Demolition of Warehouse/Miscellaneous
Demolish warehouse 180'L x 100'W x 40'H
Demolish Piles
Demolish Concrete
Loading demolished concrete & Building
Hauling Demolished concrete & Building
Base Course 8" thk
Prime coat
Asphalt Pavement, 4" thk
Total
Allowance for utility cut outs @ 5% demolition cost
Total Demolition Cost
Warehouse app. Volume 180'L x 100'W x 40'H=
Avg Demolition Bare cost

CF
VLF
CY
CY
CY

720000
60
654
2152
2152

$1.0
$20.0
$150.0
$30.0
$37.5

$720,000
$1,200
$98,115
$64,564
$80,705

SY
SY
SY

12.2
10.7
10.7

$20.4
$6.2
$33.6

$249
$67
$358
$965,259
$48,263
$1,013,522

LS
CF
$/CF

5%
720000
$1.4
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assume 1' Dia pile

AF 1.2 is used to adjust unit prices from Lincol. Blvd as the
demolished buildings are scattered

54
$56

$/SF

Table AF‐7
North Airfield Improvement‐Demolition
Terminal 1 Modification
Description
100'N, 200'N, 260'N, 300'N, 400'N and No. Sep. Option Buildings demolition cost
For 2 Bus Gates 170' x 70 'x30' and one Bus Gate 120'x40'x30'
Cost for other buildings
Total demolition cost
Total Buildings demolition cost North (Except 350'N) & No. Separation options

Unit

Quantity

Unit Cost

Extended Cost

SF
CF

57200
282460

$36
$1.4

$2,082,895.69
$397,610
$2,480,506
$2,480,506

Ref.

Comments

Bus Gates are equal to two story buildings

$5,016,071.43

Options: 100' S & 350' N
The demolition limit for 350'N and 100'S SPAS options are the same and is 1052' from
6R‐24L ctr line. For 350'N option this distance is 1016'. The Facilities demolished in all
these cases are the same.
Bus Gates 2‐170x70x30 plus 2‐120x40x30
Cost for other demolished warehouses, hangers, etc.
Total demolition cost
Total Buildings demolition cost 100' S & 350' N Options

SF
CF

66800
1775460

$36
$1.4

$2,432,472.59
$2,499,261.09
$4,931,734
$4,931,734

Option 340'S
The demolition limit for 340'S is 1292' from 6R‐24L ctr line
Bus Gates 2‐170x70x30 plus 3‐120x40x30
Cost for other demolished warehouses, hangers, etc.
Tank Farm, modifications
Total Buildings demolition cost 340' S Option

SF
CF
LS

76400
2894460
1

$36
$1.4
$1,000,000

Source: Los Angeles World Airports and AECOM, 2011.
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$2,782,049
$4,074,443
$1,000,000
$7,856,493

Assumed 2 story Bus Gate

7856250

Table AF‐8
Removal/Filling of Abandoned Tunnel Under North Airfield
Description

Unit Quantity Unit Cost Extended Cost

Excavate classified material on and around the tunnel

BCY

76148

$2.7

$

203,249

Hauling excavated material
Spreading dumped material

LCY
LCY

98992
98992

$7.6
$2.3

$
$

752,339
225,405

Screen excavated material
Disposal of unsuitable excavated material‐Loading
Disposal of unsuitable excavated material‐Hauling
Loading of suitable material for back fill
Hauling of suitable material for back fill

LCY
LCY
LCY
LCY
LCY

98992
19798
19798
79194
79194

$7.1
$2.7
$21.4
$2.7
$7.6

$
$
$
$
$

702,348
52,845
423,586
211,379
601,871

Saw cut ‐roof slab
Saw cut ‐ wall
Demolish Concrete roof & wall sections

LF
LF
CY

14717
3265
17293

$71.2
$711.7
$150.0

$
$
$

1,048,042
2,323,486
2,593,929

p96, i0400 & 0420
p96, i0800, 0820
p64, i0060

Loading demolished concrete
Hauling Demolished concrete
Demolished concrete dumping charges
Back fill by suitable screened material

CY
CY
CY
LCY

17293
17293
17293
79194

$30.0
$37.5
$60.0
$3.9

$
$
$
$

518,786
648,482
1,037,571
310,993

p51, i3080e
p51, i5100

Back fill by borrowed material
Compact back filled material
Water for compaction
Total Construction Cost (Tunnel back fill by borrowed material)
Round Up (Tunnel back fill by borrowed material)

LCY
ECY
ECY

152110
117008
117008

$49.8
$0.6
$2.0

$ 7,578,118
$
65,641
$
231,933
$ 19,530,003
$ 19,530,000

Most probably Tunnel back fill will be from left over materials from runway projects. In this case the back fill cost will be less.
LCY 152110
$14.2
$ 2,159,376
Total Construction Cost (Tunnel back fill by left over materials from runway projects)
$ 14,111,261
Round Up (Tunnel back fill by left over materials from runway projects)
$14,111,000
Source: Los Angeles World Airports and AECOM, 2011.
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Ref.

Comments
Runway pavement & shoulder on the tunnel
demolition is included in pertinent item. 10% is
p1013, i0250 & 0020 added for excavation ramps.
Assume excavated material is hauled 0.5 mile
(1 mile cycle) to a dumping area for screening.
p1022, i1016
1.3 is excavated soil expansion factor
p1019, i0011
Assume 80% of excavated material is recycled, and
20% needs to be disposed.
p1070, i350
50 miles Cycle
p1022, i1016

0.5 mile haul
Saw cut segments are taken 10'x10' for roof slab and
wall will have 3 x 720 longitudinal and 3x72x4
vertical cuts and 2x120.4 for end walls
Avg wall thickness is 4.1'
Demolished to one Cy pieces.
Shovel/excavator rental is about $1500, assuming 50
CY/day or 7 CY/hr
50 mile hauling
Estimated from Google

p1018, i3320
p1019, i0035
p1029, i5100
p1030, i9040

Borrow material from 20 mile Note: this could be
used from new Runway excavation left over

$8,170,296
$27,125
Estimated volume of tunnel and excavation over and
around it
162800
CY

Table T‐1
Terminals Cost Comparison Table
Existing Floor
Area (SF)

Description

Demolished
Floor Area (SF)

New Construction
Floor Area (SF)

Total Floor
Area (SF)

Demolition &
Excavation Cost ($)

Rebuild Cost
($)

Total Cost
($)

330,000
114,000
306,000
223,000
237,300
578,300
1,788,600

$0
$2,400,000
$0
$24,200,000
$0
$0
$26,600,000

$396,000,000
$0
$0
$223,200,000
$136,560,000
$299,280,000
$1,055,040,000

$396,000,000
$2,400,000
$0
$247,400,000
$136,560,000
$299,280,000
$1,081,640,000

325,000
114,000
306,000
205,000
187,900
519,600

$0
$2,400,000
$0
$24,200,000
$0
$0

$390,000,000
$0
$0
$201,600,000
$77,280,000
$228,840,000
$897,720,000

$390,000,000
$2,400,000
$0
$225,800,000
$77,280,000
$228,840,000
$924,320,000

330,000
114,000
306,000
223,000
196,800
533,700

$0
$2,400,000
$0
$24,200,000
$0
$0

$396,000,000
$0
$0
$223,200,000
$87,960,000
$245,760,000
$952,920,000

$396,000,000
$2,400,000
$0
$247,400,000
$87,960,000
$245,760,000
$979,520,000

1,400,000
2,151,000

$236,500,000
$319,200,000

$1,235,900,000
$2,680,700,000
$182,600,000

$1,472,400,000
$2,999,900,000
$182,600,000
$4,654,900,000

Alternatives 1, 2, and 6
Terminal Zero Concourse and Passenger Processing
Terminal One Concourse
Terminal Two Concourse
Terminal Three Concourse
Bradley West Northen Concourse
Midfield Satellite Northen Concourse
Total

0
138,000
306,000
279,000
123,500
328,900
1,175,400

0
24,000
0
242,000
0
0
266,000

330,000
0
0
186,000
113,800
249,400
879,200

0
24,000
0
242,000
0
0

Total

0
138,000
306,000
279,000
123,500
328,900
1,175,400

0
24,000
0
242,000
0
0

Total

0
138,000
306,000
279,000
123,500
328,900
1,175,400
0
0

1,245,000
2,980,000

Alternative 7
Terminal Zero Concourse and Passenger Processing
Terminal One Concourse
Terminal Two Concourse
Terminal Three Concourse
Bradley West Northen Concourse
Midfield Satellite Northen Concourse

325,000
0
0
168,000
64,400
190,700

Alternative 5
Terminal Zero Concourse and Passenger Processing
Terminal One Concourse
Terminal Two Concourse
Terminal Three Concourse
Bradley West Northen Concourse
Midfield Satellite Northen Concourse

330,000
0
0
186,000
73,300
204,800

Alternative 3
New Linear Concourse
New Terminal Processors (1‐4)
South Terminal Improvements

1,400,000
2,151,000

Total

Notes:
1‐For Terminals 1 & 2 there will not be any new construction.
2‐For Alternatives 1, 2 and 6, the distance between parking limit (south side of service road) to terminal buildings is assumed 100' (i.e aircraft park around northern ends of concourses).
3‐Based on data provided in "SPAS Terminal Assumptions", T0 is two story, T1 is two story, T2 is three and half story, and T3 is three story.
4‐All costs shown in table include "contingency" and "soft" (i.e design/engineering) costs.
5‐Demolition & Construction Costs estimated to be $100/SF based on projects at LAX and other areas.
6‐Exisiting floor area for Midfield Satellite Concourse refers to floor area that would exist in the future independent of SPAS.
Source: Los Angeles World Airports and AECOM, 2011.
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Table GA‐1
Ground Access Cost Summary (Alternatives 1, 2, 8, and 9)
Alternatives

Cost Components

Improvement
(See Table GA‐2 for details)
96th Street Bridge Realignment
98th Street Transportation Center
Parking Lot C
Busway
Busway Stations
Manchester Square Parking
Manchester Square ‐ Site Prep and Public Parking
Busway ‐ Additional busway in Manchester Square
Manchester Square ‐ ConRAC and Service Site Parking
APM Guideway Structure ‐ Fixed Facility
CTA Parking Garage Demo/Rebuild for APM
APM Stations ‐ Fixed Facility
APM Maintenance Facility ‐ Manchester Square
Additional Employee Parking ‐ "Avis Lot"
APM Operational System Cost Estimate

Forecast
Construction
Cost

Construction
Contingency

Soft Costs
(27%)

(A)

B=(Cont.%) x (A)

C=(27%) x (A + B)

$ 19,000,000
$ 143,000,000
$0
$57,000,000
$ 10,000,000
$ 71,000,000
$ 63,000,000
$ 14,000,000
$ 284,000,000
$ 80,000,000
$ 75,000,000
$ 79,000,000
$ 43,000,000
$ 30,000,000
$ 325,000,000

$ 3,000,000
$ 21,000,000
$0
$9,000,000
$ 1,000,000
$ 11,000,000
$ 9,000,000
$ 2,000,000
$ 43,000,000
$ 12,000,000
$ 11,000,000
$ 12,000,000
$ 7,000,000
$ 4,000,000
$0

$ 6,000,000
$ 44,000,000
$0
$18,000,000
$ 3,000,000
$ 22,000,000
$ 20,000,000
$ 4,000,000
$ 88,000,000
$ 24,000,000
$ 23,000,000
$ 24,000,000
$ 14,000,000
$ 9,000,000
$0

Total Estimated Costs for Alternatives
Source: Los Angeles World Airports and AECOM, 2011.
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Alternative 9
Alternatives 1
Alternative 8
Forecast Total
and 2
Project Cost

Non‐APM
Impvmts

APM

D=(A+B+C)

$ 28,000,000 $ 28,000,000
$ 208,000,000 $208,000,000
$0
$84,000,000 $84,000,000
$ 14,000,000 $ 14,000,000
$ 104,000,000 $104,000,000
$ 92,000,000
$ 20,000,000
$ 415,000,000
$ 116,000,000
$ 109,000,000
$ 115,000,000
$ 64,000,000
$ 43,000,000
$ 325,000,000
$438,000,000

$ 28,000,000 $ 28,000,000
$ 208,000,000 $ 208,000,000
$84,000,000
$ 14,000,000
$ 92,000,000 $ 92,000,000
$ 20,000,000
$ 116,000,000
$ 109,000,000
$ 115,000,000
$ 64,000,000
$ 43,000,000 $ 43,000,000
$ 325,000,000
$ 489,000,000 $ 371,000,000 $ 729,000,000

Table GA‐2
Ground Access Cost Detail (Alternatives 1, 2, 8, and 9)

Improvement

Forecast
Construction
Cost

Construction
Contingency

Soft Costs
(27%)

Forecast Total
Project Cost

(A)

B=(15%) x (A)

C=(27%) x (A + B)

D=(A+B+C)

Scope Summary

96th Street Bridge Realignment
Demolish existing structures east of Sky Way

$

2,800,000

$

420,000 $

869,400 $

96th Street Bridge Demolition

$

5,500,000

$

825,000 $ 1,707,750 $

Site Preparation / Utilities

$

2,250,000

Realign Sky Way leading to / from the CTA

$

8,800,000

Subtotal
Facility Total: Rounded

$ 19,350,000 $ 2,902,500
$ 19,000,000 $ 3,000,000

4,089,400 There are three low‐rise structures in the footprint. Estimate 400,000 sq. ft. of demolition at $7 per.

8,032,750 Demolish the existing 96th Street Bridge, ramps and other supporting roads on the site. The.
Includes an allowance for traffic maintenance during the period.
$
337,500 $ 698,625 $ 3,286,125 Demolish existing hardscape and landscape (5‐acres). Demolish and relocate utilities including the
above ground electrical lines, protect the sewer outfall(s), and implemen any necessary storm water
drainage modifications.
$ 1,320,000 $ 2,732,400 $ 12,852,400 Sky Way is realigned to the east, in what is currently the eastern half of Park One. The new roadway
to the lower level provides one lane from southbound Sepulveda Blvd. and one lane from westbound
96th stree bridge. The new Sky Way roadway will widen to four lanes as it approaches World Way. A
new signalized intersection will be created approximately 600‐feet east of the current signal near
Terminal 1. The new roadway to the upper level will provide one lane from southbound Sepulveda
Blvd. and one lane from westbound 96th street bridge. The new sky way roadway swill widen to
three lanes as it approaches World Way.
$ 6,008,175 $ 28,260,675
$ 6,000,000 $ 28,000,000

98th Street Transportation Center
Site Preparation / Utilities
Demolish existing structures between 96th St.
and 98th St.
Relocate DWP Electrical Station

$

1,000,000

$

0

150,000 $
0

Site Preparation / Utilities

$

6,300,000

$

Subtotal

$

7,300,000

$ 1,095,000

Passenger Service Area (PSA)
Passenger Service Area

$ 23,300,000 $ 3,495,000

310,500 $
0

945,000 $ 1,956,150 $

1,460,500 An allowance to demolish existing low‐rise buildings on the site.
0 As of this estimate date, the 98th Street Transportation Facility does not impact the DWP Electrical
Station. Should the facility footprint or site conditions change, this station may be impacted and
costs may be incurred.
9,201,150 Demolish existing hardscape and landscape (14‐acres). Demolish and relocate utilities including the
above ground electrical lines, protect the sewer outfall(s), and implemen any necessary storm water
drainage modifications.

$ 2,266,650 $ 10,661,650

$ 7,234,650 $ 34,029,650 This estimate is based upon Program‐Level information and broad planning guidelines. Constructs
the Passenger Service Area (CSA) on the 2nd level of the garage. The enclosed PSA is about 85,000
sq. ft. ; and provides concessions space, a large lobby for meet‐n‐greet, restrooms, etc. Includes
passenger circulation. Finishes are "terminal quality;" and FIDS and CCTV systems are included. Also
including is building maintenance office space.

Page: 1 of 10

Table GA‐2
Ground Access Cost Detail (Alternatives 1, 2, 8, and 9)

Improvement

Forecast
Construction
Cost

Construction
Contingency

Soft Costs
(27%)

Forecast Total
Project Cost

(A)

B=(15%) x (A)

C=(27%) x (A + B)

D=(A+B+C)

Scope Summary

Bus Plaza / Kiss‐n‐Fly drop‐off

$

8,700,000

$ 1,305,000

$ 2,701,350 $ 12,706,350 This estimate is based upon Program‐Level information and broad planning guidelines. The Bus Plaza
consists of an open bus‐drop‐off area. The project includes feature concrete bollards and
architectural enhancements; curbs and gutters on both sides of the bus lanes and road markings;
natural and colored concrete sidewalks; high‐quality and energy efficient lighting; and an allowance
for benches, trash recepticles and planters. The pedestrian plaza features colored concrete,
landscaping, lighting and an allowance for benches, trash receptices and planters.

Pedestrian Plaza

$

5,900,000

$

Subtotal

$ 37,900,000 $ 5,685,000

8,616,950 This estimate is based upon Program‐Level information and broad planning guidelines. The
Pedestrian Plaza knits the Bus Plaza and Kiss‐n‐Fly drop‐off area with the Passengers Service Area.
The pedestrian plaza features colored concrete, landscaping, lighting and an allowance for benches,
trash receptices and planters.
$ 11,767,950 $ 55,352,950

Parking Structure
Foundations

$ 10,332,000 $ 1,549,800

Superstructure

$ 34,513,200 $ 5,176,980

Exterior Closure

$ 10,404,000 $ 1,560,600

Interior

$

Cast‐in‐Place construction premium

$ 15,347,000 $ 2,302,050

Double Helix Ramp Premium

Parking Revenue Control System

Subtotal

6,100,000

$

885,000 $ 1,831,950 $

$ 3,208,086 $ 15,089,886 This estimate is based upon Program‐Level information and broad planning guidelines. The
structural system includes spread footing foundations, interior ramps and two 2‐lane one‐way
circulation ramps.
$ 10,716,349 $ 50,406,529 This estimate is based upon Program‐Level information and broad planning guidelines. Constructs a
multi‐level pre‐cast superstructure consisting of roughly 1,440,000 square feet of garage area housing
a total of 4,000 parking spaces; and includes perimeter walls on the top‐most level and code‐
mandated fire exits. The second level of this garage houses the Passenger Service Area (CSA).
$ 3,230,442 $ 15,195,042 This estimate is based upon Program‐Level information and broad planning guidelines. The top‐level
has a standing seam flat metal panel roof canopy covering about 80% of the floor area. There is also
an exterior architectural screen or similar façade allowing natural ventilation .

915,000 $ 1,894,050 $

8,909,050 This estimate is based upon Program‐Level information and broad planning guidelines. This includes
the signage, painting, lighting and drainage, and special systems such as CCTV.

$ 4,765,244 $ 22,414,294 This estimate is based upon Program‐Level information and broad planning guidelines. A pre‐cast
construction technique is described above. This line item is a premium cost if the cast‐in‐place
approach is selected.
$ 12,277,600 $ 1,841,640 $ 3,812,195 $ 17,931,435 This estimate is based upon Program‐Level information and broad planning guidelines. Interior
ramps are used for vehicle circulation in the above garage. This line item is a premium if double‐helix
ramps are employed.
$ 3,800,000 $
570,000 $ 1,179,900 $ 5,549,900 This estimate is based upon Program‐Level information and broad planning guidelines. This state of
the art revenue collection system includes license plate recognition capability; automatic garage
routing and parking availability indicators; credit card "swipe‐at‐entry" and traditional "cash‐at‐
booth" payment plans.
$ 92,773,800 $ 13,916,070 $ 28,806,265 $ 135,496,135
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Table GA‐2
Ground Access Cost Detail (Alternatives 1, 2, 8, and 9)

Improvement

Forecast
Construction
Cost

Construction
Contingency

Soft Costs
(27%)

Forecast Total
Project Cost

(A)

B=(15%) x (A)

C=(27%) x (A + B)

D=(A+B+C)

Other Costs
Access / Egress roadway modifications

$

2,500,000

$

375,000 $

776,250 $

Commercial Lot / Surface Parking

$

1,500,000

$

225,000 $

465,750 $

Landscape Allowance

$

528,000 $

79,200 $

163,944 $

Budget Relocation
Subtotal

$

$0
4,528,000 $

Facility Total
Facility Total: Rounded

$ 142,501,800 $ 21,375,270 $ 44,246,809 $ 208,123,879
$ 143,000,000 $ 21,000,000 $ 44,000,000 $ 208,000,000

$0
$0
679,200 $ 1,405,944 $

Scope Summary

3,651,250 The specific access/egress have yet to be determined, but there would likely be driveways on 96th
street, 98th street and Airport Boulevard. Separate driveways for private vehicles and commercial
vehicles would be provided.
2,190,750 There is envisioned to be some commercial lot / surface parking on the site. This allowance prices a
125,000 sq. ft. (approximately 400‐spaces) of surface parking and includes striping, a traffic control
guard shack, and lighting; sidewalk modification, perimeter fence enhancement, etc.
771,144 An allowance to provide 53,000 sq. ft. (assuming 10‐foot landscape/buffer for 5,280 linear feet).
Assumes light landscaping.
$0 At this time, there is no budgetary provision for relocating Budget.
6,613,144

Parking Lot C
Access / Egress roadway modifications

0

0

0

Landscape Allowance

0

0

0

Parking Revenue Control System

0

0

0

Miscellaneous site modifications, utility
relocations, etc.
Subtotal
Facility Total: Rounded

0

0

0

$
$

‐
‐

$
$

‐
‐

$
$

‐
‐

0 As of this estimate date, there are no anticipated impacts to this facility and its operation as a parking
lot.
0 As of this estimate date, there are no anticipated impacts to this facility and its operation as a parking
lot.
0 As of this estimate date, there are no anticipated impacts to this facility and its operation as a parking
lot.
0 As of this estimate date, there are no anticipated impacts to this facility and its operation as a parking
lot.
$
$

‐
‐

Busway
Manchester Square Site ‐ ramp from at‐grade to $
busway elevation over Aviation

4,000,000

$

600,000 $ 1,242,000 $

5,842,000 Constructs 500 lf. of ramped guideway starting with at‐grade elevation in the Manchester Square and
ramping to busway grade over Aviation Blvd. The exact alignment is not yet determined; though it is
likely that raised median islands would be constructed to house the support columns for the elevated
busway. The cross section of the busway is 36‐feet wide; and provides one‐lane of traffic each way,
with shoulders to accommodate vehicle breakdowns.
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Table GA‐2
Ground Access Cost Detail (Alternatives 1, 2, 8, and 9)

Improvement

Forecast
Construction
Cost

Construction
Contingency

Soft Costs
(27%)

Forecast Total
Project Cost

(A)

B=(15%) x (A)

C=(27%) x (A + B)

D=(A+B+C)

Aviation Blvd. to Transportation Facility entrance $ 20,400,000 $ 3,060,000
‐ Elevated

Scope Summary

$ 6,334,200 $ 29,794,200 Constructs 2,400 lf. of elevated guideway in the 98th St. alignment between Aviation Blvd. and the
entrance of the 98th St. Transportation Facility. The exact alignment is not yet determined; though it
is likely that raised median islands would be constructed within the 98th St. right‐of‐way to house the
support columns for the elevated busway. The cross section of the busway is 36‐feet wide; and
provides one‐lane of traffic each way, with shoulders to accommodate vehicle breakdowns.

98th St. Transportation Facility ‐ Elevated

$0

$0

$0

$0 The 1,200 lf. of busway inside the 98th St. Transportation Facility is included in that estimate.

98th St. Transportation Facility ‐ Ramp to
Ground Level
98th St. Transportation Facility to (realigned) Sky $
Way crossing ‐ Elevated

$0

$0

$0

$0 This 400 lf. of busway inside the 98th St. Transportation Facility is included in that estimate.

Sky Way crossing to CTA Second Level Roadway ‐ $
Elevated

6,800,000

$ 1,020,000

3,400,000

$

$ 2,111,400 $

510,000 $ 1,055,700 $

9,931,400 Constructs 1,600‐lf. of elevated guideway from the 98th St. Transportation Facility, the aerial busway
will continue along the 98th St. corridor, crossing over Sepulveda Blvd. into the current Park One
property. The busway will cross over the relocated Sky Way so it will be on the terminal side upon
entering the CTA. The exact alignment is not yet determined; though it is likely that raised median
islands would be constructed within the 98th St. right‐of‐way to house the support columns for the
elevated busway. The cross section of the busway is 18‐feet wide; and provides one‐lane of traffic,
with shoulders to accommodate vehicle breakdowns.
4,965,700 Constructs 800‐lf. of elevated guideway from the Sky Way crossing into the Second‐level Roadway for
CTA access. Once the busway enters the CTA, it will be required to use Mixed flow lanes on the upper
level roadway. The exact alignment is not yet determined; though it is likely that raised median
islands would be constructed along the right‐of‐way to house the support columns for the elevated
busway. The cross section of the busway is 18‐feet wide; and provides one‐lane of traffic, with
shoulders to accommodate vehicle breakdowns.

Build Busway capable of supporting APM System $ 22,200,000 $ 3,330,000

$ 6,893,100 $ 32,423,100 The busway is purposefully sized to accommodate an APM.

Subtotal
Facility Total: Rounded

$ 17,636,400 $ 82,956,400
$ 18,000,000 $ 84,000,000

$ 56,800,000 $ 8,520,000
$ 57,000,000 $ 9,000,000

Busway Stations
Manchester Square
Manchester Square ‐ elevated Platform #1

$

9,800,000

$ 1,470,000

Manchester Square ‐ elevated Platform #2

$0

$ 3,042,900 $ 14,312,900 Constructs elevated, open‐air, concrete‐deck platform. This minimalist platform includes a non‐
architectural metal canopy roof covering a portion of the platform. Includes a stairwell flanked by
two escalators for vertical circulation.
$0
$0
$0 Concept Alts 1,2 does not include a second busway station at Manchester Square (as of 24‐Oct‐2011).

98th Street Transportation Facility

$0

$0

$0

$0 The platform is estimated as part of the 98th St. Transportation Facility.
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Table GA‐2
Ground Access Cost Detail (Alternatives 1, 2, 8, and 9)

Improvement

Forecast
Construction
Cost

Construction
Contingency

Soft Costs
(27%)

Forecast Total
Project Cost

(A)

B=(15%) x (A)

C=(27%) x (A + B)

D=(A+B+C)

CTA Stations
Subtotal
Facility Total: Rounded

$0

$0

$ 9,800,000 $ 1,470,000
$ 10,000,000 $ 1,000,000

Scope Summary

$0

$0 There is no bus stop required in the CTA. Shuttle buses will use existing curbs for passenger drop‐off
and pick‐up.
$ 3,042,900 $ 14,312,900
$ 3,000,000 $ 14,000,000

Manchester Square Parking (Alternatives 1,2)
Site Preparation / Utilities

$ 50,000,000 $ 7,500,000

Surface Parking

$ 12,150,000 $ 1,822,500

Parking Revenue Control System

$

3,990,000

$

598,500

Miscellaneous site modifications, utility
relocations, etc.
Landscape Allowance ‐ Manchester Square site.

$

2,500,000

$

375,000

$

2,376,000

$

356,400

Subtotal
Facility Total: Rounded

$ 71,016,000 $ 10,652,400
$ 71,000,000 $ 11,000,000

$ 15,525,000 $ 73,025,000 Demolish existing hardscape and landscape (100‐acres). Demolish and relocate utilities including the
above ground electrical lines, demolish existing curbs and gutters, etc.
$ 3,772,575 $ 17,745,075 Construct surface parking for 90‐acres of the site for 4,200 public spaces and 3,500 employee spaces
totaling 7,700 spaces. This includes thicker pavement for designated shuttle bus routes, some
sidewalk, curb and gutter construction around the bus platforms, site lighting, an allowance for wheel
stops, and all striping and signage.
$ 1,238,895 $ 5,827,395 This state of the art revenue collection system includes license plate recognition capability; automatic
garage routing and parking availability indicators; credit card "swipe‐at‐entry" and traditional "cash‐at‐
booth" payment plans. It is activated for the 4,200 public spaces.
$ 776,250 $ 3,651,250 This allowance provides for minor revisions to the site that may be required resulting from the bus
platforms and/or site entry or egress modifications.
$ 737,748 $ 3,470,148 An allowance to provide 158,400 sq. ft. (assuming 20‐foot landscape/buffer for approximately 7,900
linear feet). Assumes a mix of heavy and light landscaping.
$ 22,050,468 $ 103,718,868
$ 22,000,000 $ 104,000,000

Manchester Square ‐ Site Prep and Public Parking (Alternatives 8, 9)
Site Preparation / Utilities

$ 50,000,000 $ 7,500,000

Surface Parking

$

4,050,000

$

Parking Revenue Control System

$

3,990,000

$

Miscellaneous site modifications, utility
relocations, etc.
Landscape Allowance ‐ Manchester Square site.
Subtotal

$ 15,525,000 $ 73,025,000 Demolish existing hardscape and landscape (100‐acres). Demolish and relocate utilities including the
above ground electrical lines, demolish existing curbs and gutters, etc.
607,500 $ 1,257,525 $ 5,915,025 Construct surface parking for 30‐acres of the site for 4,200 public spaces. This includes thicker
pavement for designated shuttle bus routes, some sidewalk, curb and gutter construction around the
bus platforms, site lighting, an allowance for wheel stops, and all striping and signage. It is not yet
determined whether the site is adequately sized to construct this number of surface parking
positions; or whether a structured garage will be required.
598,500 $ 1,238,895 $

5,827,395 This state of the art revenue collection system includes license plate recognition capability; automatic
garage routing and parking availability indicators; credit card "swipe‐at‐entry" and traditional "cash‐at‐
booth" payment plans. It is activated for the 4,200 public spaces.
$ 2,500,000 $
375,000 $ 776,250 $ 3,651,250 This allowance provides for minor revisions to the site that may be required resulting from the bus
platforms and/or site entry or egress modifications.
$ 2,376,000 $
356,400 $ 737,748 $ 3,470,148 An allowance to provide 158,400 sq. ft. (assuming 20‐foot landscape/buffer for approximately 7,900
linear feet). Assumes a mix of heavy and light landscaping.
$ 62,916,000 $ 9,437,400 $ 19,535,418 $ 91,888,818
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Table GA‐2
Ground Access Cost Detail (Alternatives 1, 2, 8, and 9)

Improvement
Facility Total: Rounded

Forecast
Construction
Cost

Construction
Contingency

Soft Costs
(27%)

Forecast Total
Project Cost

(A)

B=(15%) x (A)

C=(27%) x (A + B)

D=(A+B+C)

Scope Summary

$ 63,000,000 $ 9,000,000

$ 20,000,000 $ 92,000,000

Manchester Square Site ‐ elevated guideway

$ 14,000,000 $ 2,100,000

Subtotal
Facility Total: Rounded

$ 14,000,000 $ 2,100,000
$ 14,000,000 $ 2,000,000

$ 4,347,000 $ 20,447,000 Constructs 1,500 lf. of elevated guideway on Manchester Square site to Aviation Boulevard. The
exact alignment is not yet determined; though it is likely that raised median islands would be
constructed to house the support columns for the elevated busway. The cross section of the busway
is 36‐feet wide; and provides one‐lane of traffic each way, with shoulders to accommodate vehicle
breakdowns.
$ 4,347,000 $ 20,447,000
$ 4,000,000 $ 20,000,000

Busway

Manchester Square ‐ CONRAC and Service Site Parking
Service Center Site Facilities

$

6,075,000

$

911,250 $ 1,886,288 $

8,872,538 Construct surface parking for 45acres of the site for 4,200 public spaces. This includes thicker
pavement for designated shuttle bus routes, some sidewalk, curb and gutter construction around the
bus platforms, site lighting, an allowance for wheel stops, and all striping and signage.

Subtotal
Customer Service Area / Pedestrian Plaza
Customer Service Area

$

6,075,000

$

911,250 $ 1,886,288 $

8,872,538

Bus Plaza / Customer Drop‐off

$

Pedestrian Plaza

$ 45,042,360 $ 6,756,354

8,700,000

$ 13,985,653 $ 65,784,366 Constructs the Customer Service Area (CSA) on the 4th level of the Ready/Return Garage. The
enclosed CSA is about 85,000 sq. ft. ; and provides 262 rental positions with 40‐foot queuing, a large
lobby, restrooms, etc. Includes customer circulation. Finishes are "terminal quality;" and FIDS and
CCTV systems are included. Also included is 85,000 sq. ft. of solid canopy curved‐roofing over the
CSA area with necessary supporting infrastructure.

$ 1,305,000

$ 2,701,350 $ 12,706,350 The Bus Plaza consists of an open bus‐drop‐off area. The project includes feature concrete bollards
and architectural enhancements; curbs and gutters on both sides of the bus lanes and road markings;
natural and colored concrete sidewalks; high‐quality and energy efficient lighting; and an allowance
for benches, trash recepticles and planters. The pedestrian plaza features colored concrete,
l dPedestrian
l hPlaza knits
d thellBus Plazaf and
b Customer
h
h
d the
l ConRAC Customer
$ 5,900,000 $
885,000 $ 1,831,950 $ 8,616,950 The
Drop‐off
area with
Service Area. The pedestrian plaza features colored concrete, landscaping, lighting and an allowance
for benches, trash receptices and planters.
$ 59,642,360 $ 8,946,354 $ 18,518,953 $ 87,107,666

Subtotal
Ready Return Parking Structure
Foundations

$ 13,969,725 $ 2,095,459

Superstructure

$ 46,664,723 $ 6,999,708

$ 4,337,600 $ 20,402,783 The structural system includes spread footing foundations, interior ramps and two 2‐lane one‐way
circulation ramps.
$ 14,489,396 $ 68,153,827 Constructs a four‐level cast‐in‐place superstructure consisting of 1,947,000 square feet of garage area
housing a total of 5,249 parking spaces; and includes perimeter walls at Level 4 and code‐mandated
fire exits. The second level of this garage houses the Customer Service Area (CSA).
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Table GA‐2
Ground Access Cost Detail (Alternatives 1, 2, 8, and 9)

Improvement

Forecast
Construction
Cost

Construction
Contingency

Soft Costs
(27%)

Forecast Total
Project Cost

(A)

B=(15%) x (A)

C=(27%) x (A + B)

D=(A+B+C)

Exterior Closure

$ 14,067,075 $ 2,110,061

Interior

$

Cast‐in‐Place construction premium

$ 20,750,423 $ 3,112,563

Double Helix Ramp Premium

8,247,708

$ 1,237,156

Scope Summary

$ 4,367,827 $ 20,544,963 Level 4 has a roof canopy approximately 419,000 sq. ft. There is also an exterior architectural screen
or similar façade allowing natural ventilation .
$ 2,560,913 $ 12,045,778 This includes the signage, painting, lighting and drainage, and special systems such as CCTV.

$ 6,443,006 $ 30,305,993 A pre‐cast construction technique is described above. This line item is a premium cost if the cast‐in‐
place approach is selected.
$ 12,277,600 $ 1,841,640 $ 3,812,195 $ 17,931,435 Interior ramps are used for vehicle circulation in the above garage. This line item is a premium if
double‐helix ramps are employed.
$ 20,520,000 $ 3,078,000 $ 6,371,460 $ 30,000,000 This provides rental car storage parking.
$ 136,497,254 $ 20,474,588 $ 42,382,397 $ 199,384,779

Rental Car Storage Parking
Subtotal
Quick Turn‐around Facility
Vehicle Service (Fueling / Vacuuming)

$

8,300,000

$ 1,245,000

Fuel Storage / Dispensing Area.

$

4,700,000

$

Washing and Maintenance Bays
Equipment Allowance
Build three‐story QTA Garage

$ 15,480,000 $ 2,322,000
$ 17,800,000 $ 2,670,000
$ 35,389,831 $ 5,308,475

Subtotal
Subtotal
Facility Total: Rounded

$ 81,669,831 $ 12,250,475
$ 283,884,444 $ 42,582,667
$ 284,000,000 $ 43,000,000

705,000

$ 2,577,150 $ 12,122,150 The fueling and vacuum island provide fuel nozzles and vacuum hoses. The fuel queuing area is
165,000 sq. ft. and the fuel/vacuum islands occupy 110,000 sq. ft.
$ 1,459,350 $ 6,864,350 Installs ten (10) 20‐gallon underground fuel tanks with networked fuel management system, pumps,
leak detectors at a facility on the site. The facility includes a fuel delivery area and a fuel tunnel to
the Quick Turnaround Area (QTA).
$ 4,806,540 $ 22,608,540 Constructs wash and maintenance bays.
$ 5,526,900 $ 25,996,900 Car wash equipment, car fueling and processing equipment and fuel distribution cost.
$ 10,988,542 $ 51,686,847 Construct a three‐story QTA facility of 594,000 sq. ft. that provides vehicle queuing, fueling and
vacuuming islands, wash and maintenance bays.
$ 25,358,482 $ 119,278,787
$ 88,146,120 $ 414,643,770
$ 88,000,000 $ 415,000,000

APM Guideway Structure ‐ Fixed Facility
Demolish busway from Sepulveda Blvd. to CTA

$

2,550,000

98th St. Transportation Facility to (realigned) Sky $ 13,720,000
Way ‐ Elevated

Sky Way to CTA ‐ Elevated

$

7,840,000

$

382,500 $
$2,058,000

$ 1,176,000

791,775 $
$4,260,060

3,724,275 Demolishes some 1,200 lf. of busway for revised APM alignment.
$20,038,060 Constructs 1,400‐lf. of elevated APM guideway from the 98th St. Transportation Facility, crossing
over Sepulveda Blvd. into the current Park One property. The APM guideway will not cross over the
relocated Sky Way so it will be on the garage side upon entering the CTA. The exact alignment is not
yet determined; though it is likely that raised median islands would be constructed within the 98th St.
right‐of‐way to house the support columns for the elevated APM guideway. The cross section of the
APM guideway 30‐feet wide; and provides one‐lane of traffic each way, with shoulders to
accommodate vehicle breakdowns.

$ 2,434,320 $ 11,450,320 Constructs 800‐lf. of elevated APM guideway from the Sky Way into the CTA. The exact alignment is
not yet determined; though it is likely that raised median islands would be constructed along the right‐
of‐way to house the support columns for the elevated APM guideway. The cross section of the APM
guideway is 30‐feet wide; and provides one‐lane of traffic each way, with shoulders to accommodate
vehicle breakdowns.
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Table GA‐2
Ground Access Cost Detail (Alternatives 1, 2, 8, and 9)

Improvement

Forecast
Construction
Cost

Construction
Contingency

Soft Costs
(27%)

Forecast Total
Project Cost

(A)

B=(15%) x (A)

C=(27%) x (A + B)

D=(A+B+C)

CTA "Pinched Loop" Configuration

$ 55,890,000 $ 8,383,500

Subtotal
Facility Total: Rounded

$ 80,000,000 $ 11,617,500 $ 24,048,225 $ 113,115,725
$ 80,000,000 $ 12,000,000 $ 24,000,000 $ 116,000,000

Scope Summary

$ 17,353,845 $ 81,627,345 Constructs 4,400 lf. of elevated APM guideway within the CTA. Within the CTA, the APM would be
located above the upper level roadway and, for the most part, follow the alignment of World Way,
with the exception that it would use the realigned West Way corridor to transition from the north to
the south side of the CTA. Pedestrian bridges over the upper level roadway would connect
passengers to the terminals. This is a more complex and costly guideway to build. If a lower platform
height is selected, e.g. beneath the pedestrian bridges, the cost savings identified in the Premium
below may be realized.

CTA Parking Garage Demo/Rebuild for APM ‐ Fixed Facility
Demolish Garages #2a and 7

$ 25,000,000 $ 3,750,000

$ 7,762,500 $ 36,512,500 The APM Guideway and Station alignment currently impact the garages. This project demolishes the
entire garage as it is unclear how the structural integrity of a partial garage would be maintained.

Rebuild Garages #2a and 7
Subtotal
Facility Total: Rounded

$ 50,000,000
$7,500,000 $15,525,000
$73,025,000 Rebuilds roughly 2,500 structured spaces in the available space.
$ 75,000,000 $ 11,250,000 $ 23,287,500 $ 109,537,500
$ 75,000,000 $ 11,000,000 $ 23,000,000 $ 109,000,000

APM Stations ‐ Fixed Facility
Manchester Square
Manchester Square ‐ Platform #1
Manchester Square ‐ Platform #2

98th Street Transportation Facility
CTA Station #1

CTA Station #2

$

$0
$0
$0
$0 The platform is estimated as part of the Busway cost.
9,800,000 $ 1,470,000 $ 3,042,900 $ 14,312,900 Constructs elevated, open‐air, concrete‐deck platform. This minimalist platform includes a non‐
architectural metal canopy roof covering a portion of the platform. The platform includes a stairway,
two escalators and an elevator for vertical circulation.
$0
$0
$0
$0 The platform is estimated as part of the 98th St. Transportation Facility.
$17,210,000
$2,581,500
$5,343,705
$25,135,205 Constructs an elevated, open‐air, concrete‐deck platform. This minimalist platform includes a non‐
architectural metal canopy roof covering a portion of the platform. The platform includes a stairway,
two escalators and an elevator for vertical circulation. This platform includes two 25‐foot by 200‐foot
concrete deck passenger walkway to the terminal. Depending upon the location of the station and
the passenger walkway connection to the terminal, the Terminal Modification Premium may be
triggered.
$17,210,000
$2,581,500
$5,343,705
$25,135,205 Constructs an elevated, open‐air, concrete‐deck platform. This minimalist platform includes a non‐
architectural metal canopy roof covering a portion of the platform. The platform includes a stairway,
two escalators and an elevator for vertical circulation. This platform includes two 25‐foot by 200‐foot
concrete deck passenger walkway to the terminal. Depending upon the location of the station and
the passenger walkway connection to the terminal, the Terminal Modification Premium may be
triggered.
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Table GA‐2
Ground Access Cost Detail (Alternatives 1, 2, 8, and 9)

Improvement
CTA Station #3

CTA Station #4

Subtotal
Facility Total: Rounded

Forecast
Construction
Cost

Construction
Contingency

Soft Costs
(27%)

Forecast Total
Project Cost

(A)

B=(15%) x (A)

C=(27%) x (A + B)

D=(A+B+C)

$17,210,000

$2,581,500

Scope Summary

$5,343,705

$25,135,205 Constructs an elevated, open‐air, concrete‐deck platform. This minimalist platform includes a non‐
architectural metal canopy roof covering a portion of the platform. The platform includes a stairway,
two escalators and an elevator for vertical circulation. This platform includes two 25‐foot by 200‐foot
concrete deck passenger walkway to the terminal. Depending upon the location of the station and
the passenger walkway connection to the terminal, the Terminal Modification Premium may be
triggered.
$17,210,000
$2,581,500
$5,343,705
$25,135,205 Constructs an elevated, open‐air, concrete‐deck platform. This minimalist platform includes a non‐
architectural metal canopy roof covering a portion of the platform. The platform includes a stairway,
two escalators and an elevator for vertical circulation. This platform includes two 25‐foot by 200‐foot
concrete deck passenger walkway to the terminal. Depending upon the location of the station and
the passenger walkway connection to the terminal, the Terminal Modification Premium may be
triggered.
$ 78,640,000 $ 11,796,000 $ 24,417,720 $ 114,853,720
$ 79,000,000 $ 12,000,000 $ 24,000,000 $ 115,000,000

APM Maintenance Facility ‐ Manchester Square (Alternative 9)
Manchester Square
Access Guideway
Maintenance Facility Building ‐ Shell and rough‐
in

$ 17,400,000 $ 2,610,000
$ 15,180,000 $ 2,277,000

Maintenance Facility Building ‐ Finish

$

8,400,000

Power Distribution Substation ‐ Building only

$

2,500,000

Maintenance Tools / Equipment
Subtotal
Facility Total: Rounded

$0

$ 5,402,700 $ 25,412,700 Provides 6,000 lf. of guideway for the maintenance facility.
$ 4,713,390 $ 22,170,390 The APM is expected to require a maintenance facility with an access guideway of approximately
6,000 lf. The maintenance facility is approximately 92,000 sq. ft. (2.1 acres) and is located in
Manchester Sq.
$ 1,260,000 $ 2,608,200 $ 12,268,200 An allowance to finish out the interior space by: building out the office space; partitioning out the
light maintenance area, heavy maintenance area, car wash area, and open area; partitioning out the
mechanical shop, the electrical shop, etc.
$
375,000 $ 776,250 $ 3,651,250 Constructs five (5) Power Distribution Substation buildings along the route to provide power to the
APM guideway. Each building is assumed to be 3,000 sq. ft. An approach is to get two within
Manchester Sq., one within the Transportation Facility, and the final two within the CTA. This does
not include the Power Distribution Equipment.
$0

$ 43,480,000 $ 6,522,000
$ 43,000,000 $ 7,000,000

$0

$0 The maintenance tools and equipment, such as wash racks, etc. is not included in the facility cost.

$ 13,500,540 $ 63,502,540
$ 14,000,000 $ 64,000,000

Additional Employee Parking ‐ "Avis Lot"
"Avis Lot"
Site Preparation / Utilities

$ 22,500,000 $ 3,375,000

$ 6,986,250 $ 32,861,250 Demolish existing low‐rise structures; and demolish existing hardscape and landscape (32‐acres).
Demolish and relocate utilities including the above ground electrical lines, demolish existing curbs
and gutters, etc.
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Table GA‐2
Ground Access Cost Detail (Alternatives 1, 2, 8, and 9)

Improvement

Forecast
Construction
Cost

Construction
Contingency

Soft Costs
(27%)

Forecast Total
Project Cost

(A)

B=(15%) x (A)

C=(27%) x (A + B)

D=(A+B+C)

Surface Parking

$

4,320,000

$

648,000 $ 1,341,360 $

Miscellaneous site modifications, utility
relocations, etc.
Landscape Allowance ‐ "Avis Lot"

$

2,500,000

$

375,000 $

Avis Relocation
Subtotal
Facility Total: Rounded

Scope Summary

6,309,360 Construct surface parking for 30‐acres of the site for 4,200 public spaces. This includes thicker
pavement for designated shuttle bus routes, some sidewalk, curb and gutter construction around the
bus platforms, site lighting, an allowance for wheel stops, and all striping and signage.

776,250 $

3,651,250 This allowance provides for minor revisions to the site that may be required resulting from the bus
platforms and/or site entry or egress modifications.
$
528,000 $
79,200 $ 163,944 $
771,144 An allowance to provide 26,200 sq. ft. (assuming 10‐foot landscape/buffer for approximately 2,620
linear feet). Assumes a mix of heavy and light landscaping.
$0
$0
$0
$0 At this time, there is no budgetary provision for relocating Avis.
$ 29,848,000 $ 4,477,200 $ 9,267,804 $ 43,593,004
$ 30,000,000 $ 4,000,000 $ 9,000,000 $ 43,000,000

APM Operational System Cost Estimate (Alternative 9)
Forecast Operational System Cost
Subtotal
Facility Total: Rounded

$325,000,000
$325,000,000
$325,000,000

$0
$0
$0

$0
$0
$0

$325,000,000 This estimate is based upon Program‐Level information and broad planning guidelines.
$325,000,000
$325,000,000

Source: Los Angeles World Airports and AECOM, 2011.
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Table GA‐3
Ground Access Cost Summary (Alternative 3)
Forecast
Construction
Cost

Construction
Contingency

(A)

B=(Cont.%) x (A)

Soft Costs
(27%)

Forecast Total
Project Cost

C=(27%) x (A + B)

D=(A+B+C)

$

487,000,000 $ 73,000,000

$ 151,000,000 $

711,000,000

APM Cars and Equipment ‐ See Table GA‐7 for details

$

197,674,651 $ 92,340,000

$ 191,143,800 $

900,000,000

Access Roadways
(includes I‐405 and I‐105 improvements) ‐ See Table GA‐8 for details
West Employee Parking Lot ‐ See Table GA‐9 for details

$

354,000,000 $ 53,000,000

$ 110,000,000 $

517,000,000

$

336,000,000 $ 50,000,000

$ 104,000,000 $

490,000,000

CONRAC (Lot C) ‐ See Table GA‐4 for details
$ 1,894,000,000 $ 284,000,000 $ 588,000,000 $ 2,766,000,000
Ground Transportation Center (Manchester Sq.) ‐ See Table GA‐5 for details
$ 349,000,000 $ 52,000,000 $ 108,000,000 $ 509,000,000
Intermodal Transit Center (Continental City)
(includes Pedestrian Bridge and Landside APM Maintenance Facility) ‐ See Table GA‐
6 for details
$ 636,633,336 $ 95,495,000 $ 257,000,000 $ 929,802,988
APM Infrastructure ‐ See Table GA‐7 for details

Source: Los Angeles World Airports and AECOM, 2011.
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Table GA-4
Ground Access Improvements - Alternative 3 Consolidated Rental Car (CONRAC) Facility
As of: 16‐Sep‐2011

Line

Forecast
Construction
Cost

Construction
Contingency

Soft Costs
(27%)

Forecast Total
Project Cost

(A)

B=(15%) x (A)

C=(27%) x (A + B)

D=(A+B+C)

Scope Summary

Site Preparation
Site Preparation / Utilities

$ 151,300,000 $ 22,695,000 $

Subtotal

$ 151,300,000 $ 22,695,000 $

Customer Service Area (CSA)
Customer Service Area

$ 24,600,000 $ 3,690,000

$

Subtotal

$ 24,600,000 $ 3,690,000

$

3

Bus and Pedestrian Plaza
Bus Plaza / Customer Drop‐off

$

5,900,000

$

4

Pedestrian Plaza

$

8,700,000

$ 1,305,000

$

2,701,350 $ 12,706,350 The Pedestrian Plaza is approximately 1,400‐feet by 70‐feet (98,000 sq. ft.) between the
Ready/Return Garage and Airport Boulevard. The project includes feature pedestrian colored
concrete, landscaping, lighting and an allowance for benches, trash recepticles and planters.

Subtotal

$ 14,600,000 $ 2,190,000

$

4,533,300 $ 21,323,300

5

Ready Return Parking Structure
Foundations

$ 20,664,000 $ 3,099,600

$

6

Superstructure

$ 69,026,400 $ 10,353,960 $

7

Exterior Closure

$ 20,808,000 $ 3,121,200

$

8

Interior

$ 19,800,000 $ 2,970,000

$

1

2

885,000 $

46,978,650 $ 220,973,650 Demolish the existing Budget and Avis Facilities (approx. 100,000 sq. ft. combined); Demolish existing
hardscape and landscape (159‐acres). Demolish and relocate utilities including the above ground
electrical lines, the gas line near 96th Street, protecting the sewer outfall(s), and implementing the
necessary storm water drainage modifications.
46,978,650 $ 220,973,650

7,638,300 $ 35,928,300 Constructs the Customer Service Area (CSA) on the 2nd level of the Ready/Return Garage. The CSA is
89,000 sq. ft. (approximately 240‐feet by 420‐feet); and provides 100 service counters with 40‐foot
queuing, a large lobby, restrooms, etc. Customer circulation is accomplished by providing six (6)
escalators, eight (8) elevators and a central staircase. Finishes are "terminal quality;" and FIDS and
CCTV systems are included.
7,638,300 $ 35,928,300

1,831,950 $

8,616,950 The Bus Plaza consists of an open bus‐drop‐off area (82,300 sq. ft.) concrete, paved area. The project
includes feature concrete bollards and architectural enhancements; curbs and gutters on both sides
of the bus lanes and road markings; natural and colored concrete sidewalks; high‐quality and energy
efficient lighting; and an allowance for benches, trash recepticles and planters.

6,416,172 $ 30,179,772 The structural system includes spread footing foundations, interior ramps and two 2‐lane one‐way
circulation ramps.
21,432,697 $ 100,813,057 Constructs a four‐level cast‐in‐place superstructure consisting of 2,880,000 square feet of garage area
housing a total of 8,000 parking spaces; and includes perimeter walls at Level 4 and code‐mandated
fire exits. The second level of this garage houses the Customer Service Area (CSA).
6,460,884 $ 30,390,084 Level 4 has a standing seam flat metal panel roof canopy approximately 576,000 sq. ft. covering
about 80% of the floor area. There is also a 40‐foot high exterior architecutral screen or similar
façade allowing natural ventilation .
6,147,900 $ 28,917,900 This includes the signage, painting, lighting and drainage, and special systems such as CCTV.
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Table GA-4
Ground Access Improvements - Alternative 3 Consolidated Rental Car (CONRAC) Facility
As of: 16‐Sep‐2011

Line

Forecast
Construction
Cost

Construction
Contingency

Soft Costs
(27%)

Forecast Total
Project Cost

(A)

B=(15%) x (A)

C=(27%) x (A + B)

D=(A+B+C)

8a

Cast‐in‐Place construction premium

$ 30,694,000 $ 4,604,100

$

8b

Double Helix Ramp Premium

$ 12,277,600 $ 1,841,640

$

Subtotal

$ 173,270,000 $ 25,990,500 $

9

Quick Turn Around Facility
Vehicle Queuing

$

6,500,000

$

10

Vehicle Service (Fueling / Vacuuming)

$

8,300,000

$ 1,245,000

11

Underground Fuel Storage / Dispensing Area.

$

4,700,000

$

11

Washing and Maintenance Bays

$ 15,480,000 $ 2,322,000

$

4,806,540 $

Subtotal

$ 34,980,000 $ 5,247,000

$

10,861,290 $

Road and Intersection Improvement
Road and Intersection Improvement

$ 19,400,000 $ 2,910,000

$

Subtotal

$ 19,400,000 $ 2,910,000

$

RAC Surface Overflow Parking Area
RAC Surface Overflow Parking Area

$ 30,100,000 $ 4,515,000

$

Subtotal

$ 30,100,000 $ 4,515,000

$

Scope Summary

9,530,487 $ 44,828,587 A pre‐cast construction technique is described above. This line item is a premium cost if the cast‐in‐
place approach is selected.
3,812,195 $ 17,931,435 Interior ramps are used for vehicle circulation in the above garage. This line item is a premium if
double‐helix ramps are employed.

8c

12

13

975,000 $

53,800,335 $ 253,060,835

2,018,250 $

$

2,577,150 $

705,000 $

1,459,350 $

9,493,250 The vehicle queuing area is approximately 1,700‐feet by 250‐feet (425,000 sq. ft.) and includes
concrete paving, curbds, road markings, lighting, drainage and signage.
12,122,150 The fueling and vacuum island provide fuel nozzles and vacuum hoses. The fuel queuing area is
165,000 sq. ft. and the fuel/vacuum islands occupy 110,000 sq. ft.
6,864,350 Installs ten (10) 20‐gallon underground fuel tanks with networked fuel management system, pumps,
leak detectors at a facility along Westchester Parkway. The facility includes a fuel delivery area and a
fuel tunnel to the Quick Turnaround Area (QTA).
22,608,540 Constructs concrete masonry wash and maintenance buildings totaling 96,000 sq. ft. (80‐bays at 20‐
feet by 60‐feet each).
51,088,290

6,023,700 $ 28,333,700 This roadway revision includes: Jenny Avenue will be replaced with a new 4‐lane road (Rental Car
Drive) ramped to meet grade requirements; the traffic signals at Jenny Avenue and Westchester
Parkway and at Rental Car Drive and 98th Street will be replaced; mitigation of four (4) MMRP
intersections; and builds a two‐lane open‐cut culvert‐box tunnel under Westchester Parkway to the
North Overflow Parking Area.
6,023,700 $ 28,333,700

9,346,050 $ 43,961,050 Constructs an overflow parking area of roughly 89.5 acres, and includes: paving, curb and gutter, road
markings; a 6‐foot high wall to match the other perimeter walls; a high‐quality and energy efficient
sight lighting; and security systems.
9,346,050 $ 43,961,050
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Table GA-4
Ground Access Improvements - Alternative 3 Consolidated Rental Car (CONRAC) Facility
As of: 16‐Sep‐2011

Line

Forecast
Construction
Cost

Construction
Contingency

Soft Costs
(27%)

Forecast Total
Project Cost

(A)

B=(15%) x (A)

C=(27%) x (A + B)

D=(A+B+C)

Scope Summary

14

Other Costs
Landscape Allowance

$ 11,000,000 $ 1,650,000

$

3,415,500 $ 16,065,500 Provides landscaping for roughly 105,000 sq. ft. and assumes 51,000 sq. ft. of existing landscape and
wall along Sepulveda Boulevard and #Westchester Parkway for existing Lot C remains. This
landscaping budget provides a 20‐foot wide by 5,240‐foot long from the intersection of 96h street
and Sepulveda south to 98th and east to Airport to the intersection with Westchester. There is an
allowance for heavy landscaping in front of the Bus Plaza.

15

Budget and Avis Relocation

$ 27,600,000 $ 4,140,000

$

8,569,800 $ 40,309,800 Construct temporary facilities in kind for Avis and budget operations on the 37.2 acre site north of
Westchester Parkway prior to demolition of their existing facilities. This cost includes traffic control
modifications, ramp work, and construction phasing requirements.

Subtotal

$ 38,600,000 $ 5,790,000

$

11,985,300 $ 56,375,300

Report Total

$ 486,850,000 $ 73,027,500 $

151,166,925 $ 711,044,425

Notes:
1) This estimate is based upon LAX Advanced Planning ConRAC Project Definition Report dated November 30, 2006; and all costs are in 2011‐dollars.
2) This estimate does not include the cost of environmental mitigation and/or soil remediation; or the potential land acquisition and/or business relocation costs, other than Budget and Avis.
4) It is anticipated that the tenant(s) will provide their improvements; and equip the wash and maintenance bays, provide specialty signage, etc.
5) The APM1 Station is included in the APM1 Estimate.
6) Line 12. The MMRP Intersections are: Airport & Arbor Vitae; Century and Sepulveda; La Tijera and Machester; and Sepulveda and La Tijera.
7) Line 12. Does not include the cost of any LACMTA Metro Rapid Bus Line Expansion Program or provide other transit enhancements.
Source: Los Angeles World Airports and AECOM, 2011.
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Table GA-5
Ground Access Improvements - Alternative 3: Ground Transportation Facility (GTC)
As of: 16‐Sep‐2011

Line

Forecast
Construction
Cost

Construction
Contingency

Soft Costs
(27%)

Forecast Total
Project Cost

(A)

B=(15%) x (A)

C=(27%) x (A + B)

D=(A+B+C)

Site Preparation
Site Preparation / Utilities

$

64,960,630 $

9,744,094

$

20,170,276 $

Subtotal

$

64,960,630 $

9,744,094

$

20,170,276 $

2

GTC Site Roadways
Elevated Roadways

$ 182,800,000

3

On‐Grade Roadways

$

Subtotal

$ 203,700,000

4

Parking (Short and Long Term)
Foundations

$

19,630,800 $

2,944,620

$

6,095,363 $

5

Superstructure

$

65,575,080 $

9,836,262

$

20,361,062 $

6

Exterior Closure

$

21,964,000 $

3,294,600

$

6,819,822 $

7

Interior

$

11,590,000 $

1,738,500

$

3,598,695 $

7a

Cast‐in‐Place Construction Premium

$

29,159,300 $

4,373,895

$

9,053,963 $

7c

Double‐helix Ramp Premium

$

9,467,320 $

1,420,098

$

2,939,603 $

7c

Commercial Vehicle Holding Area

$

2,000,000 $

300,000 $

621,000 $

8

Parking Revenue Control System

$

7,220,000 $

Subtotal

$ 166,606,500

1

$ 27,420,000 $

20,900,000 $

3,135,000

$

$ 30,555,000 $

1,083,000

Scope Summary

94,875,000 Demolish the existing Manchester Square hardscape and landscape (115‐acres + 11‐acres south of
Century Blvd. and east of Aviation Blvd.). Demolish and relocate utilities including any above ground
electrical lines, protecting the sewer outfall(s), and implementing the necessary storm water drainage
modifications.
94,875,000

56,759,400 $ 266,979,400 Constructs a variety of different lane configurations at a low elevation. The Passenger Processing
Piers are envisioned to be three‐levels; and this roadway must allow curbside drop‐off and vehicle
circulation at the third‐level Departure level. Most of the vehicular traffic is envisioned to be above
grade. Includes curbfront interface for buses, private autos, taxis, limos, etc.
6,489,450 $

30,524,450 Constructs a menu of different lane configurations at grade level. Includes curbfront interface for
buses, private autos, taxis, limos, etc.
63,248,850 $ 297,503,850

$

2,241,810 $

$ 24,990,975 $

51,731,318 $

28,670,783 The structural system includes spread footing foundations, interior ramps and two 2‐lane one‐way
circulation ramps.
95,772,404 Constructs three (3) multi‐level pre‐cast superstructure consisting of a total of 7,600 parking spaces;
and includes perimeter walls at the top level.
32,078,422 The top level has a standing seam flat metal panel roof canopy covering over half of the floor area.
There is also an architectural screen or similar façade allowing natural ventilation .
16,927,195 This includes the signage, painting, lighting and drainage, and special systems such as CCTV.
42,587,158 A pre‐cast construction technique is described above. This line item is a premium cost if the cast‐in‐
place approach is selected.
13,827,021 Interior ramps are used for vehicle circulation in the above garage. This line item is a premium if
double‐helix ramps are employed.
2,921,000 Constructs a 125,000 sq. ft. lot for commercial vehicles, including taxis, hotel/motel shuttles, door‐to‐
door vans and limosines, to hold while awaiting pick‐up circulation.
10,544,810 This state of the art revenue collection system includes license plate recognition capability; automatic
garage routing and parking availability indicators; credit card "swipe‐at‐entry" and traditional "cash‐at‐
booth" payment plans.
243,328,793
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Table GA-5
Ground Access Improvements - Alternative 3: Ground Transportation Facility (GTC)
As of: 16‐Sep‐2011

Line

Forecast
Construction
Cost

Construction
Contingency

Soft Costs
(27%)

Forecast Total
Project Cost

(A)

B=(15%) x (A)

C=(27%) x (A + B)

D=(A+B+C)

9

Passenger Processing Piers
North Pier

$ 448,900,000

$ 67,335,000 $

10

South Pier

$ 448,900,000

$ 67,335,000 $

11

Construct 14‐passenger bridges from the Piers to $
the Garages.
Subtotal

37,800,000 $

5,670,000

$

Scope Summary

139,383,450 $ 655,618,450 Constructs a three‐level pier facility: a departures level, an arrival level, and an APM level. This is
envisioned to be about 700,000 sq. ft. facility of similar look and feel to the new Terminal Processing
Facilities. Also included is one (1) elevated APM station on the second level utilizing a flow‐through
design with three platforms: the side platforms are approximately 30‐feet by 300‐feet and the center
platform is approximately 55‐feet by 300‐feet. Deboarding passengers use the side platforms;
whereas boarding passengers use the center platform. These platforms are elevated to an assumed
height of 45‐feet.
139,383,450 $ 655,618,450 Constructs a three‐level pier facility: a departures level, an arrival level, and an APM level. This is
envisioned to be about 700,000 sq. ft. facility of similar look and feel to the new Terminal Processing
Facilities. Also included is one (1) elevated APM station on the second level utilizing a flow‐through
design with three platforms: the side platforms are approximately 30‐feet by 300‐feet and the center
platform is approximately 55‐feet by 300‐feet. Deboarding passengers use the side platforms;
whereas boarding passengers use the center platform. These platforms are elevated to an assumed
height of 45‐feet.
11,736,900 $
55,206,900 Build 12 bridges each 200‐feet long and 14‐feet wide. The cost includes foundations and structure,
exterior closure and interior finish, and all mechanical and electrical requirements.

$ 935,600,000

$ 140,340,000 $

290,503,800 $ 1,366,443,800

12

Baggage Tunnel (GTC to Terminal Processing Facilities via RAC)
Baggage Tunnel Construction
$ 408,000,000

$ 61,200,000 $

126,684,000 $ 595,884,000 Constructs 13,000 linear feet of underground tunnel. Assumes that half the tunnel is open‐cut
construction (less expensive) and the other half is bore/drill construction (more expensive).

13

Baggage Tunnel Conveyance Equipment

$ 105,400,000

$ 15,810,000 $

Subtotal

$ 513,400,000

$ 77,010,000 $

32,726,700 $ 153,936,700 Constructs a total of 26,000 linear feet (13,000 linear feet each way) of high‐speed baggage
conveyance in the tunnel.
159,410,700 $ 749,820,700

14

Other Costs
Landscape Allowance

$

5,000,000 $

750,000 $

1,552,500 $

15

MMRP Road and Intersection Improvements

$

4,500,000 $

675,000 $

1,397,250 $

Subtotal

$

9,500,000 $

Report Total

$ 1,893,767,130 $ 284,065,069 $

1,425,000

$

2,949,750 $

7,302,500 This landscaping budget provides a 20‐foot wide by 5,240‐foot long (roughly 105,000 sq. ft.) around
the perimeter of the GTC.
6,572,250 This is an allowance for the mitigation of nine (9) MMRP intersections.
13,874,750

588,014,694 $ 2,765,846,893
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Table GA-5
Ground Access Improvements - Alternative 3: Ground Transportation Facility (GTC)
As of: 16‐Sep‐2011

Line

Forecast
Construction
Cost

Construction
Contingency

Soft Costs
(27%)

Forecast Total
Project Cost

(A)

B=(15%) x (A)

C=(27%) x (A + B)

D=(A+B+C)

Scope Summary

Notes:
1) This estimate is based upon LAX Advanced Planning Ground Transportation Center (GTC) Phase 1 Final Report dated November 2005; and all costs are in 2011‐dollars.
2) This estimate does not include the cost of environmental mitigation and/or soil remediation; or the potential land acquisition and/or business relocation costs of Manchester Square.
3) Line 15. Does not include the cost of any LACMTA Metro Rapid Bus Line Expansion Program or provide other transit enhancements.
Source: Los Angeles World Airports and AECOM, 2011
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Table GA-6
Ground Access Improvements - Alternative 3: Intermodal Transportation Center (ITC)
As of: 16‐Sep‐2011

Line

Forecast
Construction
Cost

Construction
Contingency

Soft Costs
(27%)

Forecast Total
Project Cost

(A)

B=(15%) x (A)

C=(27%) x (A + B)

D=(A+B+C)

Scope Summary

Site Preparation
Site Preparation / Utilities

$

8,500,000

$ 1,275,000

$

2,639,250

$ 12,414,250 Demolish existing hardscape and landscape (10‐acres). Demolish and relocate any utilities that may be
on the site. Relocation of the electrical substation is not included in this estimate, since this ITC option
works around it. This estimate assumes the large storm sewer under 111th Street is not impacted.

Subtotal

$

8,500,000

$ 1,275,000

$

2,639,250

$ 12,414,250

Customer Service Area (CSA)
Customer Service Area

$ 28,200,000 $ 4,230,000

$

8,756,100

Subtotal

$ 28,200,000 $ 4,230,000

$

8,756,100

$ 41,186,100 Constructs the Customer Service Area (CSA) on the ground floor of the garage. The CSA is 75,000 sq. ft.;
and provides about kiosk check‐in queuing and related space; security zones; a greeter lobby; a
concessions area; public amenities, such as washrooms, etc.; public circulation; and various support
offices.
$ 41,186,100

5

Itermodal Transportation Center (ITC) Garage
Foundations

$ 24,321,528 $ 3,648,229

$

7,551,834

6

Superstructure

$ 81,244,073

7

Exterior Closure

$ 27,212,240

8
8a

Interior
Cast‐in‐Place Construction Premium

$ 14,374,600
$ 36,126,838

8b

Double‐helix Ramp Premium

$ 11,729,511

8c

Parking Revenue Control System

$

Subtotal

$ 203,938,790

Road and Intersection Improvement
Road and Intersection Improvement

$ 12,250,000 $ 1,837,500

$

3,803,625

Subtotal

$ 12,250,000 $ 1,837,500

$

3,803,625

1

2

9

8,930,000

$ 35,521,591 The structural system includes spread footing foundations and the two 2‐lane double helix ramps and
two 2‐lane one‐way circulation ramps.
$ 12,186,611 $ 25,226,285 $ 118,656,968 Constructs a seven‐level cast‐in‐place superstructure consisting of 9,400 parking spaces; and includes
perimeter walls at Level 7 and code‐mandated fire exits. The ground level of this garage houses the
Customer Service Area (CSA).
$ 4,081,836 $ 8,449,401 $ 39,743,477 Level 7 has a standing seam flat metal panel roof canopy covering about 80% of the floor area. There is
also a an exterior architectural screen or similar façade allowing natural ventilation .
$ 2,156,190 $ 4,463,313 $ 20,994,103 This includes the signage, painting, lighting and drainage, and special systems such as CCTV.
$ 5,419,026 $ 11,217,383 $ 52,763,247 A pre‐cast construction technique is described above. This line item is a premium cost if the cast‐in‐
place approach is selected.
$ 1,759,427 $ 3,642,013 $ 17,130,951 Interior ramps are used for vehicle circulation in the above garage. This line item is a premium if double‐
helix ramps are employed.
$ 1,339,500 $ 2,772,765 $ 13,042,265 This state of the art revenue collection system includes license plate recognition capability; automatic
garage routing and parking availability indicators; credit card "swipe‐at‐entry" and traditional "cash‐at‐
booth" payment plans.
$ 30,590,818 $ 63,322,994 $ 297,852,603

$ 17,891,125 This roadway revision includes an allowance to revise the surface streets, as required, for this ITC; and
includes an allowance for the mitigation of nine (9) MMRP intersections.
$ 17,891,125
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Table GA-6
Ground Access Improvements - Alternative 3: Intermodal Transportation Center (ITC)
As of: 16‐Sep‐2011

Line

9a
9b

Forecast
Construction
Cost

Construction
Contingency

Soft Costs
(27%)

Forecast Total
Project Cost

(A)

B=(15%) x (A)

C=(27%) x (A + B)

D=(A+B+C)

Pedestrian bridge between ITC and Green Line Station
Green Line Station platform modifications
$ 7,800,000
6,200,000

$ 1,170,000
$

Scope Summary

$

2,421,900

930,000 $

1,925,100

$ 11,391,900 Construct modifications to the existing Green Line Station, including modifications to the existing
escalator.
$ 9,055,100 Construct a linear passenger bridge approximately 500‐feet long by 12‐feet wide. This is a simple, "train‐
station" style walkway and does not include any architectural detailing. To facilitate passenger
movement, 400‐feet of moving walkways are installed (200‐feet each way).
$ 20,447,000

Pedestrian bridge between ITC and Green Line
Station

$

Subtotal

$ 14,000,000 $ 2,100,000

$

4,347,000

10

APM Maintenance and Storage Facility
Facility Shell

$ 12,000,000 $ 1,800,000

$

3,726,000

11

Power Distribution Substations

12

Facility Fit‐out
Subtotal

$ 17,526,000 Construct the shell for the underground level of the ITC which contains the APM maintenance facility,
washing facility, employee parking and office space. It is anticipated the ceiling trusses for this facility
are elaborate.
$ 60,000,000 $ 9,000,000 $ 18,630,000 $ 87,630,000 An allowance to construct six (6) power substations feeding the DC power distribution rails at various
points along the APM1 and APM2 route.
$ 10,000,000 $ 1,500,000 $ 3,105,000 $ 14,605,000 An allowance to finish out the interior space by; marking and striping the employee parking area,
building out the office space, partitioning the maintenance and wash bays, etc.
$ 82,000,000 $ 12,300,000 $ 25,461,000 $ 119,761,000

Report Total

$ 348,888,790 $ 52,333,318 $ 108,329,969 $ 509,552,078

Notes:
1) This estimate is based upon LAX Advanced Planning ITC Phase 1 Final Submittal dated November 2005; and all costs are in 2011‐dollars.
2) This estimate does not include the cost of environmental mitigation and/or soil remediation.
3) Line 1: The Master Plan describes moving the DWP electrical substation on the south side of the site. However, the ITC option described in this estimate does not require it to be relocated;
and the cost for relocating it are not included in the estimate.
4) The APM1 Station is included in the APM1 Estimate.
5) Line 9. Does not include the cost of any LACMTA Metro Rapid Bus Line Expansion Program or provide other transit enhancements.
6) Line 6. Assumes the APM Maintenance Station is below grade and underneath the parking structure. The ceiling truss‐work to support that facility is extensive; and an allowance is provided in Line 10.
Source: Los Angeles World Airports and AECOM, 2011.
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Table GA-7
Ground Access Improvements - Alternative 3: Automated People Mover (APM)
Forecast
Construction
Cost

Construction
Contingency

Soft Costs
(27%)

Forecast Total
Project Cost

(A)

B=(15%) x (A)

C=(27%) x (A + B)

D=(A+B+C)

APM1: ITC ‐ RAC ‐ CTA
Guideway ‐ Dual Lane ‐ On‐Grade

$

5,897,000 $

Guideway ‐ Dual Lane ‐ Depressed

$

15,480,000 $

Guideway ‐ Dual Lane ‐ Elevated 25‐feet

$ 112,787,136

Guideway ‐ Dual Lane ‐ Elevated 45‐feet

$

Subtotal

$ 187,240,436

APM1 Stations
CTA
RAC (Above ground station)

$
$

‐
$
25,000,000 $

‐
3,750,000

$
$

‐ $
7,762,500 $

ITC (Below ground station)

$

25,000,000 $

3,750,000

$

7,762,500 $

Subtotal

$

50,000,000 $

7,500,000

$

15,525,000 $

APM2: GTC ‐ CTA
Guideway ‐ Dual Lane ‐ On‐Grade

$

5,897,000 $

884,550 $

1,831,019 $

Guideway ‐ Dual Lane ‐ Elevated 25‐feet

$ 152,594,400

$ 22,889,160 $

Guideway ‐ Dual Lane ‐ Elevated 45‐feet

$ 126,056,300

$ 18,908,445 $

Guideway ‐ Dual Lane ‐ Elevated 65‐feet

$

Subtotal

$ 362,392,900

884,550 $
2,322,000

$

$ 16,918,070 $

53,076,300 $

7,961,445

$

$ 28,086,065 $

77,845,200 $ 11,676,780 $

$ 54,358,935 $

1,831,019 $

Scope Summary

8,612,569 Constructs 2,000 linear feet of on‐grade guideway. The guideway is configured as dual lane tracks.

4,806,540 $

22,608,540 Constructs 3,000 linear feet of depressed guideway: 750‐linear feet is directed to the underground
maintenance facility; and 750‐linear feet is directed to the underground ITC station. The guideway is
configured as dual‐lane tracks.
35,020,406 $ 164,725,612 Constructs 12,750 linear feet of guideway elevated 25‐feet above grade. The guideway is configured
as dual‐lane tracks.
16,480,191 $
77,517,936 Constructs 4,000 linear feet of guideway elevated 45‐feet above grade. The guideway is configured
as dual‐lane tracks.
58,138,155 $ 273,464,657

‐ Four stations are priced as part of the Terminal Processing Facilities estimate.
36,512,500 Constructs one (1) elevated APM station utilizing a flow‐through design with three platforms: the side
platforms are approximately 30‐feet by 300‐feet and the center platform is approximately 55‐feet by
300‐feet. Deboarding passengers use the side platforms; whereas boarding passengers use the
center platform. The platform is elevated to an assumed height of 25‐feet; and includes a passenger
bridge connection to the RAC.
36,512,500 Constructs one (1) underground APM station utilizing a flow‐through design with three platforms: the
side platforms are approximately 30‐feet by 300‐feet and the center platform is approximately 55‐
feet by 300‐feet. Deboarding passengers use the side platforms; whereas boarding passengers use
the center platform. The platform is underground; and includes a passenger bridge connection to the
ITC.
73,025,000

8,612,569 Constructs 2,000‐linear feet of on‐grade guideway. The guideway is configured as two pairs of dual
lane tracks and provides a connection between APM1 and APM2 for the Maintenance Facility.

47,380,561 $ 222,864,121 Constructs a total of 17,250 linear feet of guideway elevated 25‐feet above grade. The guideway is
configured as two pairs of dual‐lane track.
39,140,481 $ 184,105,226 Constructs 9,500 linear feet of guideway elevated 45‐feet above grade. The guideway is configured
as two pairs of dual‐lane track.
24,170,935 $ 113,692,915 Constructs 4,400 linear feet of guideway elevated 65‐feet above grade. This 65‐foot elevation
accomplishes the Century Blvd. crossings of APM1. The guideway is configured as two pairs of dual‐
lane track.
112,522,995 $ 529,274,830
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Table GA-7
Ground Access Improvements - Alternative 3: Automated People Mover (APM)
Forecast
Construction
Cost

Construction
Contingency

Soft Costs
(27%)

Forecast Total
Project Cost

(A)

B=(15%) x (A)

C=(27%) x (A + B)

D=(A+B+C)

Scope Summary

APM2 Stations
CTA
GTC

$
$

‐
‐

$
$

‐
‐

$
$

‐
‐

$
$

‐
‐

Subtotal

$

‐

$

‐

$

‐

$

‐

APM Maintenance and Storage Facility
Facility Shell

$

12,000,000 $

1,800,000

$

3,726,000 $

17,526,000 Construct the shell for the underground Airside APM maintenance facility, washing facility, employee
parking and office space. It is anticipated the ceiling trusses for this facility are elaborate; and would
support airplane movement and/or parking at surface level. The excavation of this facility is expected
to be done in parallel with the MSC construction; via a cut‐and‐cover technique. This estimate also
includes a hatch to the surface which is large enough to periodically extract a train car.

Power Distribution Substations

$

20,000,000 $

3,000,000

$

6,210,000 $

Facility Fit‐out

$

5,000,000 $

750,000 $

1,552,500 $

Subtotal

$

37,000,000 $

29,210,000 An allowance to construct two (2) power substations feeding the DC power distribution rails and
necessary redundancy for the Airside APM. This allowance covers the "drive room" if a cable‐
propelled technology is selected.
7,302,500 An allowance to finish out the interior space by; building out the office space, partitioning the
maintenance and wash bays, etc.
54,038,500

APM Infrastructure Subtotal
APM Cars and Equipment
APM System Total

$ 636,633,336 $ 95,495,000 $
$ 615,600,000 $ 92,340,000 $
$ 1,252,233,336 $ 187,835,000 $

5,550,000

$

11,488,500 $

Four stations are priced as part of the Terminal Processing Facilities estimate.
Two stations are priced as part of the GTC Estimate: one in the North Pier and one in the South Pier.

197,674,651 $ 929,802,987
191,143,800 $ 900,000,000 An allowance for cars and equipment.
388,818,451 $ 1,829,802,987

Notes:
1) This estimate is based upon LAX Advanced Planning APM Phase 1 Final Submittal dated November 2005; and all costs are in 2011‐dollars.
2) This estimate does not include the cost of environmental mitigation and/or soil remediation.
3) This estimate does not include the cost of the actual APM Systems, which could be approximately $350m for APM1, $550m for APM2 and $110m for the Airside APM.
Source: Los Angeles World Airports and AECOM, 2011.
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Table GA-8
Ground Access Improvements - Alternative 3: Access Roadways
As of: 16‐Sep‐2011

Line

Forecast
Construction
Cost

Construction
Contingency

Soft Costs
(27%)

Forecast Total
Project Cost

(A)

B=(15%) x (A)

C=(27%) x (A + B)

D=(A+B+C)

Scope Summary

1

Roadways connecting ITC and GTC (parallel to
Aviation Blvd.)
Elevated Roadways

$

52,400,000 $

7,860,000

$

16,270,200 $

76,530,200 Constructs a variety of different lane configurations at a low elevation of elevated roadways that
connect the ITC and the GTC. This roadway includes on/off ramp connections to Century Blvd. and
Aviation Blvd.

2

On‐Grade Roadways

$

17,500,000 $

2,625,000

$

5,433,750 $

25,558,750 Constructs a variety of different lane configurations at grade level to connect the ITC and the GTC.
This roadway includes on/off ramp connections to Century Blvd. and Aviation Blvd.

Subtotal

$

69,900,000 $ 10,485,000 $

3

Freeway Access Revisions
I‐405

$ 234,000,000

4

I‐105

$

Subtotal

$ 284,000,000

$ 42,600,000 $

88,182,000 $ 414,782,000

Report Total

$ 353,900,000

$ 53,085,000 $

109,885,950 $ 516,870,950

$ 35,100,000 $

50,000,000 $

7,500,000

$

21,703,950 $ 102,088,950

72,657,000 $ 341,757,000 Constructs a variety of different lane configurations at grade and low elevations for a new on/off‐
ramp on the I‐405. This project includes demolition of existing roadways, construction of new
roadways, lighting, striping and an allowance for maintaining existing traffic during construction.
15,525,000 $

73,025,000 Constructs a variety of different lane configurations at grade and low elevations for a new on/off‐
ramp on the I‐105. This project includes demolition of existing roadways, construction of new
roadways, lighting, striping and an allowance for maintaining existing traffic during construction.

Notes:
1) This estimate is based upon LAX Advanced Planning Ground Transportation Center (GTC) Phase 1 Final Report dated November 2005; and all costs are in 2011‐dollars.
2) This estimate does not include the cost of environmental mitigation and/or soil remediation; or the potential land acquisition and/or business relocation costs of impacted areas along Aviation Blvd. and/or near the I‐105
and I‐405 modifications.
Source: Los Angeles World Airports and AECOM, 2011
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Table GA-9
Ground Access Improvements - Alternative 3: West Employee Parking
As of: 16‐Sep‐2011

Line

West Employee Parking Facility

Forecast
Construction
Cost

Construction
Contingency

Soft Costs
(27%)

Forecast Total
Project Cost

(A)

B=(15%) x (A)

C=(27%) x (A + B)

D=(A+B+C)

Scope Summary

Site Preparation
Site Preparation / Utilities

$ 10,500,000 $ 1,575,000 $

3,260,250 $ 15,335,250 Demolish any existing facilities, hardscape and landscape (22‐acres). Demolish and relocate utilities;
and implement the necessary storm water drainage modifications; grading and site preparation.

Subtotal

$ 10,500,000 $ 1,575,000 $

3,260,250 $ 15,335,250

Security Screening Area
Security Screening Area

$ 29,600,000 $ 4,440,000 $

9,190,800 $ 43,230,800 Constructs the Security Screening Area (SSA) on the ground floor level of the garage. The SSA is
89,000 sq. ft. (approximately 240‐feet by 420‐feet); and provides screening counters with 40‐foot
queuing, a large lobby, restrooms, TSA office space, etc. Employee circulation is accomplished by
providing six (6) escalators, eight (8) elevators and a central staircase. This area will be similar to
passenger terminal screening checkpoints, including magnetometers, x‐ray, ETD, search stations,
CCTV monitoring and other employee verification.

Subtotal

$ 29,600,000 $ 4,440,000 $

9,190,800 $ 43,230,800

3

Bus and Employee Plaza
Bus Plaza / Employee Drop‐off

$

5,900,000 $

1,831,950 $

4

Employee Plaza

$

8,700,000 $ 1,305,000 $

Subtotal

$ 14,600,000 $ 2,190,000 $

5
6

Ready Return Parking Structure
Foundations
Superstructure

$ 32,029,200 $ 4,804,380 $
$ 106,990,920 $ 16,048,638 $

7

Exterior Closure

$ 35,836,000 $ 5,375,400 $

1

2

885,000 $

8,616,950 The Bus Plaza consists of an open bus‐drop‐off area (82,300 sq. ft.) concrete, paved area; and
consists of two sections. On the north side of the garage is the smaller bus plaza designed for MTA
bus drop‐off and "kiss‐n‐ride" employee drop‐off. The larger bus plaza is on the east side of the
facility; and serves the shuttle busses that carry outbound employees to the site and inbound
employees to the garage. The project includes security features to separate the inbound busses
from outbound; curbs and gutters on both sides of the bus lanes and road markings; concrete
sidewalks; high‐quality and energy efficient lighting; and an allowance for benches, trash recepticles
and planters.

2,701,350 $ 12,706,350 The Employee Plaza is approximately 1,400‐feet by 70‐feet (98,000 sq. ft.); and consists of two
sections. The smaller section is north of the facility and serves the MTA and "kiss‐n‐ride" employee
drop‐off areas. Employees from these areas will have sidewalk access to the Secured Screening
Area. The larger employee plaza is on the east side of the facility serves the larger bus plaza. This
project includes security features designed to separate screened outbound employees separate
from unscreened or inbound employees; landscaping, lighting and an allowance for benches, trash
recepticles and planters.
4,533,300 $ 21,323,300

9,945,067 $ 46,778,647 The structural system includes spread footing foundations and necessary circulation ramps.
33,220,681 $ 156,260,239 Constructs a four‐level cast‐in‐place superstructure consisting of 12,400 parking spaces; and
includes perimeter walls at Level 4 and code‐mandated fire exits. The ground floor houses the
Secure Screening Area (SSA).
11,127,078 $ 52,338,478 Level 4 has a standing seam flat metal panel roof canopy approximately 576,000 sq. ft. covering
about 80% of the floor area. There is also a 40‐foot high exterior architecutral screen or similar
façade allowing natural ventilation .
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Table GA-9
Ground Access Improvements - Alternative 3: West Employee Parking
As of: 16‐Sep‐2011

Line

West Employee Parking Facility

Forecast
Construction
Cost

Construction
Contingency

Soft Costs
(27%)

Forecast Total
Project Cost

(A)

B=(15%) x (A)

C=(27%) x (A + B)

D=(A+B+C)

Scope Summary

8
8a

Interior
Cast‐in‐Place Construction Premium

$ 18,910,000 $ 2,836,500 $
$ 47,575,700 $ 7,136,355 $

8b

Double‐helix Ramp Premium

$ 15,446,680 $ 2,317,002 $

8c

Parking Revenue Control System

$ 11,780,000 $ 1,767,000 $

Subtotal

$ 268,568,500 $ 40,285,275 $

Road and Intersection Improvement
Road and Intersection Improvement

$ 11,750,000 $ 1,762,500 $

3,648,375 $ 17,160,875 This roadway revision includes an allowance for revising the Pershing Drive and World Way West
interchanges; an allowance for modifying World Way West traffic flows; an allowance for AOA
Security gates and revising airfield access roads; and mitigation of seven (7) MMRP intersections.

Subtotal

$ 11,750,000 $ 1,762,500 $

3,648,375 $ 17,160,875

Other Costs
Landscape Allowance

$

1,000,000 $

150,000 $

310,500 $

Subtotal

$

1,000,000 $

150,000 $

310,500 $

Report Total

$ 336,018,500 $ 50,402,775 $

9

10

5,871,555 $ 27,618,055 This includes the signage, painting, lighting and drainage, and special systems such as CCTV.
14,772,255 $ 69,484,310 A pre‐cast construction technique is described above. This line item is a premium cost if the cast‐in‐
place approach is selected.
4,796,194 $ 22,559,876 Interior ramps are used for vehicle circulation in the above garage. This line item is a premium if
double‐helix ramps are employed.
3,657,690 $ 17,204,690 This state of the art revenue collection system includes license plate recognition capability;
automatic garage routing and parking availability indicators; credit card "swipe‐at‐entry" and
traditional "cash‐at‐booth" payment plans.
83,390,519 $ 392,244,294

1,460,500 Provides landscaping for roughly 45,000 sq. ft.; and includes the building perimeter and World Way
West frontage area.
1,460,500

104,333,744 $ 490,755,019

Notes:
1) Line 9: This cost does not include the potential fair share contribution to LACMTA or the LA County Marina Expressway.
2) This estimate does not include the cost of environmental mitigation and/or soil remediation.
3) This estimate does not include the cost of shuttle buses; and does not provide maintenance or fueling.
5) Costs are expressed in 2011‐dollars.
Source: Los Angeles World Airports and AECOM, 2011
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Introduction and Background
Los Angeles World Airports (LAWA) is assessing a range of options to improve the
LAX North Airfield. The LAX Master Plan originally identified several safety,
operational and efficiency problems with the current runway and taxiway configuration
that required significant redesign to solve. The design solutions were ultimately
approved by the Federal Aviation Administration (FAA) and by the Los Angeles City
Council. However, the City Council identified the North Airfield project as one that
required additional analysis and debate through the LAX Specific Plan Amendment
Study process before improvements could move forward. Lawsuits filed and ultimately
settled on the LAX Master Plan placed particular emphasis on the LAX North Airfield
improvements while also setting a time window for studying and resolving the issues to
move forward.
Local controversy over the type and extent of LAX North Airfield improvements has
significantly slowed the process for identifying and analyzing the operational and
environmental benefits and impacts of these improvements. Local officials have looked
to the FAA to provide definitive guidance on the need for improvements to the North
Airfield beyond the Airport Layout Plan (ALP) approval and Record of Decision (ROD)
on the LAX Master Plan EIS. FAA officials are looking to local officials to provide a
range of options that would meet the same objectives as those improvements already
approved. The result of this stalemate has left LAWA stuck in the middle between local
politics, the need for North Airfield improvements and FAA process and procedures.
In an effort to resolve this matter, LAWA contacted a number of airport industry experts
to objectively review the facts of this situation and to provide insight and advice on
possible ways of moving the process forward. This report is a summary of the peer
review group’s findings and recommendations.
Peer Review Process
The Peer Review Group was composed of aviation experts with a combined total of more
than two hundred years of highly relevant experience in general management, day-to-day
operations and capital improvement planning and development at a number of major
U.S. airports. These industry peers included senior airport planning, development and
operations managers from Atlanta, Detroit, Denver, Miami, Minneapolis, San Francisco,
Tampa and Washington-Dulles. In addition, former Federal Aviation Administration
officials who served in senior level positions related to airport planning, airport capacity,
airport environmental, federal grant programs and runway safety also participated.
Senior airport planners from the Los Angeles based AECOM Technology Corporation
rounded out the group to facilitate and document the peer review exercise and to add
foreign international airport planning and airfield operations experience.
The 3-day session commenced with the Peer Review Group receiving background
presentations. The LAWA staff provided a concise, comprehensive overview of the LAX
planning and development process to date, including the various operational efficiency
Page 1
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and safety issues remaining at hand. Following this half-day session, the group was
given a thorough bus tour of all elements of the airfield and immediately surrounding
areas, followed by extended observation of actual airfield operations from the former
airport traffic control tower. This tour provided the peer group with a thorough
understanding of LAX airfield operations and allowed first hand witnessing of conflicts
between aircraft requiring air traffic control intervention at several of the key locations on
the runway / taxiway system. These observations highlighted and reinforced the
understandings gained during the initial session.
The Peer Review Group then convened separately to spend the remainder of the session
reviewing presented and other historical background information, operational conditions
observed, developing required assumptions and evaluating the various airport layout plan
alternatives. At the conclusion of a full day and two nights of insightful and thought
provoking discussion the group unanimously reached agreement on a series of
conclusions and recommendations for moving the master planning process forward to
resolution and consensus support for the required program of North Airfield
improvements. The peer group summarized the process, findings and recommendations
in a presentation to LAWA management and staff to conclude the session on the morning
of the third day. The presentation is attached.
North Airfield Evaluation
The Peer Review Group evaluated the North Airfield from the perspective of three
important issues:
1)

Operational Safety - associated with the geometric layout of the North
Airfield runway / taxiway elements and the need for additional clearances
to safely accommodate all aircraft operations (including new and future
technology aircraft) and eliminate runway incursions.

2)

Balance - the critical need for the North Airfield to uniformly and
routinely accommodate aircraft landing, takeoff and taxiing operations
consistent with the newly improved South Airfield to achieve
standardized, balanced use of the airfield and terminal apron/gate
complex, and;

3)

Efficiencies – currently being compromised and will worsen considerably
in the near future as a result of insufficient space and physical clearances
for current and future technology aircraft, generating increasing aircraft
ground and air delays that will ultimately reduce the practical capacity of
LAX and cause adverse air quality impacts.

The peer group reviewed many of the previously introduced airfield improvement
alternatives that have been studied as part of the LAX Master Plan and the LAX Specific
Plan Amendment Study process. Several of these involved a lateral shift of one of the
North Airfield runways in either a north or south direction and at variable distances.
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Findings and Conclusions
The session resulted in the following basic findings by the Peer Review Group:
x

The present configuration of the North Airfield is the result of outdated geometric
standards and air traffic control concepts originally developed for propeller and
early turbojet era transport aircraft characteristics. The original standards and
concepts are not compatible with current aircraft characteristics and the
procedures under which it is being utilized today.

x

The North Airfield has inadequate runway lateral separation distance and lacks
the appropriate taxiway geometry to safely accommodate aircraft landing, runway
exiting and runway crossing operations.

x

Safety is a concern because the present North Airfield configuration is prone to
runway incursions. This situation was confirmed during real-time airfield
observations by the Peer Review Group and an assessment of recorded incursion
events to date.

x

In the interest of safety, operational efficiency and in order to preserve and
maintain current runway capacity, improvements to the North Airfield are needed.

x

The existing apron/gate complex, terminal buildings and landside access facilities
and infrastructure must be improved to accommodate projected passenger levels,
while establishing and maintaining capacity balance between the north and south
airfields. Therefore, the North Airfield alternatives that require Runway 6R-24L
to shift southward, thus requiring years of extensive and disruptive apron/gate and
terminal demolition, are clearly not feasible.

x

The North Airfield alternative offering maximum safety, balance, and efficiency
advantages shifts Runway 6L-24R 340 ft. northward. This option provides for
new large aircraft operations, does not impact the apron/gate and terminal
infrastructure, presents fewer construction phasing impacts, and provides for a
full-length center taxiway to promote safe and efficient aircraft landing and takeoff operations.
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Recommendations
The Peer Review Group unanimously concluded LAX is at a crossroads and the timely
and successful implementation of the airport development program is vital to the City and
Region. In that light, the group offers the following recommendations to LAWA:
x

Doing nothing is not an option – improvements to the North Airfield are needed
to avoid adverse impact to existing airport efficiency.

x

North Airfield improvement to accommodate new technology aircraft such as the
A380, B747-8 and other future new large aircraft is encouraged.

x

An objective, quantitative evaluation of all factors should be conducted,
including: an assessment of the near term impact of A380 operations, the
effectiveness of runway safety enhancements, and the ability to provide balanced
airport capacity north and south.

x

A comprehensive environmental evaluation under the National Environmental
Policy Act (NEPA) guidelines should be conducted and should include all
feasible alternatives.
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¾

¾

Original Dual Lane Runway Concept
Now used as close parallel runways
Rwy 24R arrivals hold short for Rwy 24L departures
Based on Group IV geometry (i.e. DC-10, B-767)







Runway separation
High Speed Exit locations/direction
Runway incursions
9 Confirmed by observations and records
9 Safety should be a concern

Issues









Configuration

A. Safety

North Airfield Evaluation
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¾







Location and Type

Rwy 24R Arrival crossing 24L w/o Clearance

9

Evidence exists to warrant action

Four of same type

9

Six in Four Years

9

Patterns of occurrence

Runway Incursion Issues

North Runway Evaluation
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¾









Revert to dual lane runway operations
Significantly reduces capacity
Noise Impacts to the north may result
Degrade to Group III operations
Critical reduction in capacity

9

9

9
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Eliminate the reverse-turn exit
Replace with 90° exits
Reduces capacity and increases Runway Occupancy Time

High speed taxiway locations

9

9

Add center taxiway between existing runways

9

Reverse Rwy 24R/24L operations

9

9

Operational

Problematic Solutions

North Airfield Evaluation

¾

¾





Imbalance due to:
9 Heavies need length of Rwy 25R for departures
Lack of standardization between north and south –
accommodates high speed exits differently
9 Center taxiway on south
9 No center taxiway on north
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North 47% South 53%
Heavies: North 20-25% / South 75 – 80% (10 – 15% of
total operations)

When South Airfield is finished





Current Use

B. Balance

North Airfield Evaluation







9

9

9

Increases in-trail separations
Reduces capacity
Induces go-arounds
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Increased taxi route to the south
Air quality impact of airspace and ground delay
Space does not allow a Group V/VI to hold without
tail penetration of Rwy 24R OFZ;

C. Efficiencies

North Airfield Evaluation

¾

¾

¾

¾

Reduce/eliminate runway incursions
Maintain existing capacity
Provide for new age aircraft
Balanced airfield operations

Need for Improvements
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¾













Impact on terminal
Need for sequential facility/gate relocation
Need for additional gates to replace loss
Constructability is questionable
Long development time frame
Modify CTA to accommodate passenger
processing facilities

Shift Runway 24L 340’ south

Approved ALP

LAX Re-Study Concepts
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¾ Shift Runway 24L 100’ south
 Accommodates Group V
 Does not provide for Group VI
 Requires terminal reconfiguration
 Consistent with South Airfield

Advisory Committee Consensus

LAX Re-Study Concepts
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¾ Shift Runway 24R 100’ north
 Accommodates Group V
 Does not provide for Group VI
 No terminal impacts
 Consistent with South Airfield

El Segundo/Inglewood Concept

LAX Re-Study Concepts
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¾ Shift Runway 24R 340’ north
 Provides modified Group VI
 No Impact to terminals
 Fewer construction impacts
 Center taxiway maximizes efficiency/safety

LAWA Concept

LAX Re-Study Concepts
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¾

No Improvement to North Airfield

ARSAC/Westchester Concept

LAX Re-Study Concepts
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¾

¾

¾

¾

Encourage airport upgrade to Group VI
standards
Encourage capacity / delay analysis
 Impact of Group VI
 Safety enhancements
 79 MAP with a balanced capacity airport
Comprehensive NEPA evaluation
Priority for AIP / PFC participation

Moving Forward

LAX Re-Study Concepts
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Success vital to future of City and Region

¾

¾

¾

¾

¾

¾

¾

LAX is at crossroads
Doing nothing is not an option
Need North Airfield improvements
Environmental leadership opportunity
Massive terminal demolition not feasible
Study and compare all concepts
Objective, quantitative evaluation needed

¾

Conclusions and
Recommendations
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For the past twenty years, he has chaired a Peer Review Group of airports in the U.S. and Canada that includes
Boston, Washington National, Dulles, Miami, Toronto, Montreal, Las Vegas that has saved airports and airlines millions
of dollars.

Bill has been the Chair of TRB’s Airport Aircraft Compatibility Committee for the past ten years. He has served as the
ACI-NA representative on the ICAO NLA Working Group and chaired the White House Weekly New Large Aircraft
Conference.

Mr. Fife serves in a leadership role for DMJM Harris' Aviation business line. Prior to joining DMJM Harris, Bill was the
General Manager of Aviation Planning and Technical Services for the Port Authority of New York & New Jersey. He
also served as the Deputy General Manager of John F. Kennedy International Airport and as Chief Planner for the Port
Authority's Aviation Department.

William A. Fife, P.E.
Vice President and Director of Aviation Services
DMJM Harris/AECOM

FACILITATOR

Peer Review Participants – Profile
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As a Project Director, Allan is also responsible for orchestrating agency, community and public participation programs,
in response to environmental and other public concerns, as part of major airport development projects across North
America.

Allan has served for much of the last 10 years as an airport planning and capital development advisor to the City of
Philadelphia Division of Aviation at Philadelphia International Airport. He is presently the Project Director for the ongoing Philadelphia International Airport Master Plan and Airfield Capacity Enhancement Program.

Allan A’Hara has twenty-five years of airport planning and project management experience with DMJM Aviation I
AECOM. His expertise encompasses the general management of airport master plans; airfield development programs,
terminal and landside facilities design; airport system plans; FAR Part 150 noise studies, and environmental reports.
He is accomplished in the analysis, coordination and presentation of materials related to airport capital development
programs.

Allan R. A’Hara
Vice President, Aviation Planning
DMJM Aviation / AECOM

Peer Review Participants – Profile
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Federal Aviation Administration the development of a structural garage for 650+ parking spaces for Rental Car pickup
and modifications to the existing Service Building to accommodate the relocation of the rental car check in counters
from the red side baggage claim area.

Currently, the airport is in the midst of the Airport Master Plan update, rehabilitation work for runway 21L/3R and the
new North Terminal Development project which is slated to open in the summer of 2008.

In 2002, the Wayne County Airport Authority was established under Senate Bill 690. Under the Authority, Ms. Walker
was promoted to Deputy Director of Airfield Operations at Detroit Metro Airport and in 2005 accepted the appointed to
Director of Airfield Operations.

After receiving her Bachelor’s Degree in Public Affairs Management from Michigan State University, she started her
career at Detroit Metropolitan Airport working in Operations before being assigned to Willow Run Airport, the reliever
airport for DTW. Her work experience at Willow Run Airport included positions as an Airport Operations Supervisor and
Manager before being appointed to the position of Deputy Director of the Airport. Ms. Walker was involved in the $14
million Capital Improvement Program which included runway rehabilitation and various upgrades to an aging facility. In
1999, at the FAA Great Lakes Region Conference, the airport received an Airport Improvement Award for Safety.

Ms. Walker has over seventeen (17) years of experience as an Airport Operations professional working for the Wayne
County Department of Airports and currently for the Wayne County Airport Authority. Her work experience includes two
airports, Willow Run Airport and Detroit Metropolitan Airport.

Dianne Walker
Director – Airfield Operations
Wayne County Airport Authority
Detroit Metropolitan Airport

Peer Review Participants – Profile
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In addition to his other duties, Mr. Warren presently serves on a National Academies, Transportation Research Board
Committee investigating alternative runway arresting systems for civil aircraft.

He received his Bachelor of Science from the University of Wisconsin, Madison, and his Master of Science, Civil
Engineering, from Marquette University, Milwaukee, Wisconsin. He is a registered engineer in the state of Minnesota
and a private pilot. He has managed a large variety of airport improvement projects while at MAC from constructing a
floodwall around the Downtown St. Paul airport to planning and constructing a recently commissioned 8,000' runway at
MSP which had a total program cost of over $785 million. The capital program that Mr. Warren has helped implement
over the past 10 years at MAC has totaled over $3.2 billion in airfield and terminal and landside improvements.

Mr. Warren serves as the Metropolitan Airports Commission's (MAC) Director of Airport Development. He is
responsible for managing the Capital Improvement Program for the entire MAC system of airports which includes 6
Reliever airports and Minneapolis-St. Paul International.

Gary G. Warren, PE
Director Airport Development
Metropolitan Airports Commission
Minneapolis-St. Paul, MN
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After substantial completion of the Airport Master Plan development, he took over the day to day operations as
Assistant Manager of Airfield Operations. In 2004 he moved into his current position as Manager of Airfield Operations.

His experience at San Francisco International Airport includes working as an Airport Operations Supervisor before
becoming the Airport Operation’s Construction Coordinator. In the late 90’s into early 2000, while working on his
Masters in Public Administration from San Francisco State University, he oversaw all operational aspects of SFO’s
Master Plan Development Project, which produced the International Terminal Complex, opened in 2001.

After receiving his Bachelor’s Degree in Aviation Management from the California State University at Los Angeles, he
started his career at Burbank Airport working in Operations both in the Noise Abatement/Environmental Planning office
and then as Supervisor-Airport Operations.

Drake Poston has over 17 years experience in Airport Management. His work experience includes two airports,
Burbank-Glendale-Pasadena Airport and San Francisco International Airport.

Mr. R. Drake Poston
Manager Operations Services - Airfield
San Francisco International Airport
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Mr. Drum is responsible for Airside Operations, Landside Operations, Terminal Operations, Noise Abatement, Facilities
Management, Facilities Contracts, Security Initiatives and Communications, and the Airport’s Fire Division. Mr. Drum
holds a Bachelor’s Degree in Political Science and Business from Oglethorpe University.

Bruce R. Drum, Deputy Aviation Director for Operations, joined the Aviation Department, Airside Operations Division in
1976. In 1996, he took charge of Airside Operations at the Airport, as well as the three general aviation airports and
one training airport.

Mr. Bruce R. Drum
Deputy Aviation Director
Miami-Dade Aviation Department,
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He served on active duty with Army Corps of Engineers with involvement in heavy construction and management of
construction programs for engineer districts and the Defense Nuclear Agency. His career in aviation has included
design and construction management of capital projects for Continental and Northwest Airlines; Deputy Director for
Planning Design and Construction for the Houston Airport System; technical representative of the Hartsfield air carriers
in the Hartsfield Development Program; and Program Manager for the O’Hare Modernization Program.

He received his Bachelor of Science at the United State Military Academy, West Point, and his Master of Science, Civil
Engineering, at Iowa State University.

Mr. Smith serves as the Metropolitan Washington Airports Authority as Deputy Vice President for Engineering, Office of
Engineering. He is responsible for managing the Capital Construction Programs at both Ronald Reagan Washington
National and Washington Dulles International Airports.

Stephan G. Smith
Deputy Vice President for Engineering
Metropolitan Washington Airports Authority
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He was recently honored by the Airport Consultant’s Council by being named “Airport Manager of the Year” for 2005”, and most recently,
(2006), ACI-NA selected Mr. DeLong as the recipient of the prestigious Downs’ Award for outstanding service in the airport industry.
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He has served as Chairman of Airports Council International-North America, and previously served on the Board of Directors of ACI-World. He
is an active member of the American Association of Airport Executives, and is a past president of AAAE’s Northeast and South Central
chapters. He is a former board member of the Executive Committee of the Transportation Research Board (Academy of Sciences). He has also
chaired the ACI Technical Committee, and the ACI Information Systems Committee. He recently served on the FAA’s Research and
Development Advisory Committee, and chaired the FAA’s Sub Committee on Environment. Finally, Mr. Delong was selected to chair the
Cooperative Research Feasibility Committee, and was instrumental in developing and presenting federal legislation for implementation of this
important R&D program.

His educational background includes an undergraduate degree in Economics from the University of Colgate and a Master’s in Aviation
Management & Aerodynamics from the University of Southern California having graduated first in his class. Additionally, he is typed rated in a
number of aircraft including the Boeing 707-320, has logged over 6000 hours of flight time, and holds a Certified Flight Instructor Rating from the
FAA.

Collectively, he has been responsible for over six billion dollars in airport construction projects, including multi billion dollar programs in Houston,
Philadelphia, and Denver. Financing, operations, program management, and execution of each of these disciplines have been his primary
strengths.

Mr. DeLong was Director of Aviation at Denver International Airport from March 1993 until he relocated to Louisville. Prior to Denver, he served
as Director of Aviation at Philadelphia (1987-1993); as Chief Operating Officer for the Houston’s five airports (1974-1987); and as Airport
Manager for Wichita Mid Continent Airport from 1970 until 1974. Each airport system brought with it, unique experiences and challenges.

James C. DeLong, a veteran airport management professional, has managed airports for over thirty three years. Prior to entering the airport
management arena, he was employed as a management trainee in the Research and Development Group of Hughes Aircraft, Culver City,
California, and then served for seven years as a pilot in the United States Air Force. His most recent airport employment was as Director of
Aviation for the Louisville Airport Authority, home of UPS’s largest cargo operation (air & ground) world wide. He currently provides consulting
services to a number of companies and airports.

Mr. James C. DeLong
Former Director of Aviation for the Louisville Airport Authority, Philadelphia International
Airport & Denver International Airport
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2003 – 2005, Federal Aviation Administration, JFK Airport, NY
FAA planning and capacity representative for Capacity Enhancement Program at Philadelphia International Airport
(PHL)
Represented FAA on the Environmental Impact Statement team for the extension of Runway 17-35 and the Capacity
Enhancement Program for PHL. Primary responsibilities were for the application, review and approval of capacity
simulation modeling. This modeling is required to establish the “Purpose and Need” of these capacity improvements
satisfactory to the requirements of the National Environmental Policy Act, (NEPA).
Mr. Kroll holds a BSME and MCE from Manhattan College.
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1998 – 2003, Federal Aviation Administration, JFK Airport, NY
Team Leader for Airport Improvement Program, (AIP), and Passenger Facility Charge Program, (PFC)
Responsible for administration and coordination of Regions annual AIP grants with the regions four Airport District
Offices, especially the distribution of AIP Discretionary funds. Also responsible for administration and coordination of
Regions Passenger Facility Charge Program, including review and approval of PFC applications and amendments.
Additional duties in this position included acting as a clearing point for all Runway Safety Area, (RSA), Determinations
to guide practical investments of AIP grant funds for RSA projects. During this period I also served as acting manager
of the FAA Airport District Office in Harrisburg PA for approximately five months.

1990 – 2000, Federal Aviation Administration, JFK Airport, NY
Airport Capacity Analyst, FAA Eastern Region
Regional airport capacity expert for the Airport Capacity Branch coordinating efforts of all FAA operating divisions to
monitor and reduce delay at the Regions eight large hub airports. Served as chairman on several airport Capacity
Enhancement Task Forces, including Philadelphia Int’l, Newark Int’l and JFK. Also during this period, began the
ongoing effort for a regional air service study to assess the capacity relief capability of the regions satellite airports.

Mr. Kenneth Kroll
DY Consultants
Former Airport Capacity Analyst, FAA Eastern Region
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Mr. Mueller represents the Authority in the administrative and operational detail of ongoing design and construction
activities. It is the duty of his position to insure that the designs and construction of all projects are proceeding in
accordance with the project goals and objectives and are in accordance with the requirements of the Authority.

Mr. Mueller directs the design and construction of airport facilities pertaining to the development, improvement and
expansion of the Authority’s airport system, coordinates the design and construction with Authority staff and tenants (as
may be required) and supervises the preparation of Contract Documents for construction. Mr. Mueller administers
design contracts including the selection, contract negotiation and preparation of professional design and design/build
contracts. Mr. Mueller also administers the competitive bidding or selection and award of related construction projects.

Mr. Mueller is responsible for directing and supervising the management of project design consultants, contractors,
design/builders and Authority Staff related to the design and construction of all capital projects at the Authority’s
airports.

Mr. Rudolph R. Mueller, III A.A.E.
Director of Architecture
Tampa International Airport
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In the past 20 years since joining AECOM he has lead major airport planning and development projects in the North
American, European and Asia Pacific regions. He is currently based in London serving as Global Aviation Director for
AECOM projects in the U.K., Europe, ANZ, Hong Kong/China and the Middle East.

His experience includes 18 years with American Airlines where he served in positions of increasing responsibility for
system-wide planning, design and construction of airport terminal and airfield facilities, specializing in airport
compatibility of American’s aircraft fleet additions during the 1970s and 1980s. He was instrumental in pioneering the
use of computer simulation techniques for the determination of airfield capacity and delay and represented the industry
in collaborations with Airport Operators, ICAO, IATA, the FAA and aircraft manufacturers in the adoption of planning
and design criteria for the development and improvement of airfield facilities.

George Vittas’ career spans 40 years of achievement in air transportation planning and in the development and
improvement of airport terminal and airfield facilities. He is a past chairman of the Air Transport Division of the
American Society of Civil Engineers and recently was appointed to serve on the National Academy of Sciences/TRB
Committee, chaired by James C. DeLong, which developed the concept for the Airport Cooperative Research Program.

George P. Vittas, P.E., M. ASCE
Senior Vice President
Global Aviation Development
AECOM Technology Corporation
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Bill is considered an expert in airport paving and airport safety. He has made numerous presentations on these topics
at conferences throughout the country.

Bill has held numerous managerial positions while in the Airports Division, including Deputy Division Manager and
Acting Division Manager. He was also the Regional Runway Safety Program Manager for 5 years. He is very
knowledgeable in airport design and construction standards as well as airport safety issues and with the many FAA
Advisory Circulars that cover these topics. His contribution to engineering projects and airport planning is greatly
enhanced, as a result of his thorough understanding of FAA Standards and protocols.

Bill’s background includes an impressive 30+ years of experience in aviation engineering, the majority of which has
been with the FAA Airports Division.

William DeGraaff, P.E.
Director of Technical Services
DY Consultants
Former FAA Regional Runway Safety Program Manager
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Prior to assuming his current position Matt worked for the Broward County Aviation Department, where he was
responsible for coordinating development projects with the FAA, maintained the airport’s CIP and Renewal and
Replacement Plans, and coordinated completion of the initial EIS for the extension of Runway 9R/27L.
Before joining the Broward County Aviation Department Mr. Davis worked for 13 years as an aviation consultant
providing planning services to large hub airports across the United States. Among the projects he worked on as a
consultant are: Minneapolis-Saint Paul International, Miami International, Chicago-O’Hare International, Indianapolis
International, San Antonio International, and Milwaukee-General Mitchell International.

Matt was responsible for the coordination of ATL’s end around taxiway (Taxiway V) which led to the establishment of a
national standard for end around/perimeter taxiways. Matt has also been responsible for managing the planning
activities associated with the airport’s airfield pavement replacement projects (Runway 8R/26L, Taxiways E, F & L,
Ramps 1 & 3) and improvements to the Runway Safety Areas (Runways 9L/27R, 9R/27L, 8L/26R, and 8R/26L) at ATL
over the last five years. The airfield portion of the current Airport Development program which Matt is responsible for
overseeing the planning for is approximately $500 million. Currently, Matt is overseeing the planning for the
development of the proposed South Gate Complex which will add approximately 40 new gates, five new taxiways
(including a second end around taxiway), and an automated people mover system that is currently estimated to cost
$1.5 Billion.

Mr. Davis has 20+ years of experience in airport planning and master planning. Mr. Davis has focused much of his
career on airfield and airspace planning issues.

Matt Davis
Senior Aviation Planning Manager (Airfield/Airspace)
City of Atlanta – Department of Aviation
Hartsfield-Jackson International Airport

Peer Review Participants – Profile

Appendix H-2
LAX SPECIFIC PLAN AMENDMENT STUDY REPORT

Los Angeles World Airports LAX North Airfield
Proposed Runway Configuration
Safety Risk Assessment

May 2007

Prepared for:
Los Angeles World Airports
One World Way
Los Angeles, California 90045

Prepared by:

Washington Consulting Group, Inc.
4915 Auburn Avenue, Suite 301
Bethesda, MD 20814
.

Los Angeles World Airports
LAX North Airfield
Proposed Runway Configuration
Safety Risk Assessment

WCG, Inc. - LAX Version 1.0
May 2007
Washington Consulting Group, Inc.
4915 Auburn Avenue, Suite 301, Bethesda, Maryland 20814

Executive Summary
In 2006 the Federal Aviation Administration implemented a Safety Management
System (SMS) and Safety Risk Management (SRM) process for the busiest and
most complex commercial use airport traffic control facilities in the National
Airspace System (NAS).
The FAA SMS/SRM is designed to identify operational hazards, analyze the risks
associated with these hazards and establish mitigating strategies to ensure the
safe and expeditious management of air traffic. It is a structured, table-top
analysis of airport operations or airspace procedures.
The five step process follows a clear and definitive methodology to:
•
•
•
•
•

Describe the airport system
Identify existing hazards
Analyze risks and causal factors
Assess risk severity and frequency
Develop a range of options to mitigate risks to an acceptable level of
safety

The Los Angeles World Airports Executive Director chartered a Safety Risk
Management Panel to follow this process and to specifically develop and
prioritize airport improvements that will increase the level of airfield safety at LAX.
The North Airfield Complex at LAX was the focus of the Panel’s evaluation at
LAX.
The Safety Risk Management Panel consisted of the Washington Consulting
Group, Inc., personnel from the Federal Aviation Administration LAX Airport
Traffic Control Tower and LAX Airside Field Operations. The Los Angeles World
Airports senior staff served as a resource for information.
The current configuration of the LAX North Airfield Complex was completed in
the 1970’s when it was designed to efficiently accommodate FAA Design Group
III and IV aircraft, such as the Boeing 727-737, DC-9 and DC-10 (See Appendix
3) which were the dominating fleet until the late 1990’s. Today’s fleet mix at LAX
has a quickly growing number of Design Group V and VI aircraft (Boeing 747767-787, A340-380, C5A) that generate significant air traffic complexities not
originally considered into the North Airfield design.
The North Airfield Complex consists of Runway 24L/06R and 24R/06L. Runway
24L/06R is 10,285 feet long and Runway 24R/06L is 8,925 feet long. Both
runways are 150 feet wide. These runways accommodate the fleet mix of aircraft
using LAX, however, with procedures that have several restrictions and
prohibited taxi areas when simultaneous similar type aircraft operations are
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occurring. These restrictions are reflected in the current LAX Jeppesen Airport
Chart (See Appendix 5).

The Safety Risk Assessment was conducted on these procedures and other
operational scenarios based on aircraft landing and departing, taxiing to and from
the North Airfield and arriving aircraft taxiing off Runway 24R/06L using the
current configuration of high speed exit taxiways and crossing the adjacent
parallel runway.
The assessment further addressed the projected increase of aircraft diversity of
very large to very small aircraft (fleet mix) in the National Airspace System (NAS)
and the impact of this changing fleet mix on the North Airfield Complex. The
analysis also assessed the use of “Taxiway Echo” which parallels runway
24L/06R.
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Figure 1
The Washington Consulting Group, Inc. used the FAA Safety Management System (SMS)
and Safety Risk Management (SRM) five step process to conduct this analysis.

Source: FAA SMS Manual

The hazards and risks associated with the current LAX North Airfield
configuration has been identified in this document. While these hazards have
been mitigated to an acceptable level of risk based on present day usage, this
study found that significant improvements can be made to the safety level of the
operation by modernizing the North Airfield design to meet the standards for the
existing and future aircraft fleet.
Examples of the mitigation include numerous control factors which are utilized
within the National Airspace System (NAS). The controls include the following:
•

Aircraft separation standards established by the Air traffic Control
handbook, FAA Order 7110.65;

•

Aircraft operating techniques/responsibilities in the Federal Aviation
Regulations (FAR’s) and in the Airmen’s Information Manual (AIM);

iii

•

Mandatory communications protocols such as “hear-back-read back”
phraseology between controllers and pilots;

•

Airport markings, lighting and signage that meet and exceed FAA
Standards;

•

Aircrew and Air Traffic Control (ATC) certification;

•

Initial and recurrent training of system user’s including airport operators,
pilots and controllers;

•

System awareness by user’s of existing airfield hazards;

•

Technology applications including : Airport Movement Advisory Safety
System (AMASS) and Traffic Conflict Avoidance System (TCAS); and

•

Airfield system design including runways, taxiways, lighting, marking,
signage and technology applications.

The continuing number of runway incidents, along with the projected increase of
operations with new large aircraft (NLA), such as the A380, resulted in the
analysis to focus on the airfield system design and a new runway configuration to
ensure operations in the North Airfield Complex safely maintains an acceptable
level of risk and maintains the integrity of the National Airspace System (NAS).
The proposed North Airfield configuration is designed to improve accessibility for
large aircraft at LAX and maintain existing system efficiency. Most importantly,
this design mitigates the potential for runway incursions, thereby enhancing the
safety of passengers and aircraft at LAX.
This Safety Risk Assessment specifically compared the current airfield
configuration risks with the proposed configuration. Significant safety-related
issues were mitigated to a lower level of risk with the new runway configuration.
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Figure 2
Current Configuration of North Airfield Complex

Source: Los Angeles World Airports, 2007

Figure 3
Proposed Configuration of the North Airfield Complex

Relocation Runway 24R – Primary
Arrival Runway 10,420 Feet

Proposed Runway
Separation – 1,040 feet

Runway 24R Relocated 340
feet North

Landing Threshold
Remains in
Existing Location
Extended Runway 24L –
Primary Departure Runway
11,700 feet

Source: Los Angeles World Airports, 2007
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Using the FAA SRM process, the Safety Risk Management Panel (SRMP)
developed a Preliminary Hazard List (PHL). The panel reviewed each hazard,
followed the FAA SRM process to categorize similar risks and developed the
Preliminary Hazard Analysis (PHA).
The PHA then identified the causes, system states, possible effects, severity,
existing controls, likelihood, and current risks of the present runway
configuration. The same process was conducted with the proposed configuration
which resulted in the significant reduction and, in some cases, elimination of risks
through an improved mitigation of the identified hazards.
The panel assessed each of the risks identified in this Safety Risk Assessment.
Once this assessment was completed and the hazards mitigated using control
factors as noted above, a safety assessment risk matrix was charted to compare
the current North Airfield Complex with the proposed configuration.
The panel identified ten (10) hazards associated with aircraft operating on the
existing LAX North Airfield (See Figure 4). The assessment/treatment of these
with the implementation of the proposed North Airfield configuration resulted in
the significant reduction or elimination of risks. These airfield improvements
directly relate to the removal of the midfield high speed turnoffs to the immediate
and adjacent parallel runway, increased distance between the parallel runways
and operational opportunity for large/heavy aircraft to fully clear a runway after
landing and the change to procedures for aircraft taxiing on Taxiway Echo.
By implementing the recommended North Airfield design changes, these hazards
and the associated risks are greatly reduced for runway incursions, near mid-air
collisions, surface collisions, and increased pilot/controller workload.
Figure 4
The analysis developed a Preliminary Hazard List (PHL)

Hazard Number

LAX 001

Hazard Description

Aircraft landing Runway
24R, crossing Runway 24L
without ATC clearance at
taxiway Yankee or Zulu with
a NON-HEAVY aircraft
departing

Possible Effect

Reduction of separation by
a high severity operational
error that could lead to an
aircraft collision, large
reduction in safety margin,
serious or fatal injury,
physical distress and
excessive workload
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Hazard Number

Hazard Description

Possible Effect

LAX 002

Aircraft landing Runway
24R, crossing Runway 24L
without ATC clearance at
taxiway Yankee or Zulu with
a HEAVY aircraft departing

Reduction of separation by
a high severity operational
error that could lead to an
aircraft collision, large
reduction in safety margin,
serious or fatal injury,
physical distress and
excessive workload

LAX 003

Aircraft landing Runway
24R, crossing Runway 24L
without an ATC clearance at
taxiway Alpha-Alpha or
Bravo-Bravo with a HEAVY
aircraft departing Runway
24L

Significant increase in ATC
and Flight Crew workload;
reduction in safety margin
and physical discomfort of
passengers

LAX 004

Aircraft landing Runway
24R, crossing Runway 24L
without an ATC clearance at
taxiway Alpha-Alpha or
Bravo-Bravo with a NONHEAVY aircraft departing
Runway 24L

Slight reduction in ATC
capability, slight increase in
Flight Crew workload,
reduction in safety margin
and physical discomfort of
passengers

LAX 005

Runway’s 24L and 24R in
use for arrivals and
departures

Reduction of separation by
a moderate severity
operational error,
significant increase in Flight
Crew workload, significant
reduction in safety margin,
physical distress to
passengers or possible
injury

Runway 24L arrival with a
Runway 24L departure
resulting in an over flight
hazard

LAX 006

Runway’s 24L and 24R in
use for arrivals and
departures
Runway 24R arrival with a
runway 24R departure
resulting in an over flight
hazard

Reduction of separation by
a moderate severity
operational error,
significant increase in Flight
Crew workload, significant
reduction in safety margin,
physical distress to
passengers or possible
injury
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Hazard Number

LAX 007

Hazard Description

Runway’s 24L and 24R in
use for arrivals and
departures
Runway 24R arrival holding
at taxiway AA or BB with a
Runway 24R trailing arrival
and Runway 24L departure
Resulting in the preceding
aircraft remaining in the
Obstacle Free Zone (OFZ)

LAX 008

Runway 24L in use for
arrivals and departures
Taxiway Echo in use with a
Design Group V or VI
aircraft
Resulting in taxiing aircraft
tail impeding on the
Runway 24L Object Free
Zone (OFZ)

LAX 009

LAX 010

Runway 24L/06R and
Runway 24R/06L in use with
increase of complexity
associated with new fleet
mix of Design Group V/VI
Aircraft

Runway 24R in use and
Aircraft Rescue and
Firefighting (ARFF)
equipment operating with-in
the runway safety area
northeast of the runway

Possible Effect

Reduction of separation by
a high severity operational
error that could lead to an
aircraft collision, large
reduction in safety margin,
serious or fatal injury,
physical distress and
excessive workload

Reduction of separation by
a moderate severity
operational error,
significant increase in Flight
Crew workload, significant
reduction in safety margin,
physical distress to
passengers or possible
injury

Reduction of separation by
a moderate severity
operational error,
significant increase in Flight
Crew workload, significant
reduction in safety margin,
physical distress to
passengers or possible
injury

Slight increase of ATC
complexity
No effect on flight Crew
Inconvenience

Resulting in ARFF
equipment inadvertently in
the OFZ
Source: LAX-WCG, Inc. Safety Risk Management Panel, 2007

viii

Figure 5
The Washington Consulting Group, Inc. used the severity and likelihood chart below to
represent the matrix of the residual and significant improvements from the proposed
design of the North Airfield Complex vs. the hazards associated with the current complex
design. This is further defined in Section 6, 7 and 8 of this document
S e ve rity
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LAX 005
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R e m o te
D

LAX 004
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LAX 006
LAX 007
*
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Im p ro b a b le
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* U n a c c e p ta b le w ith S in g le P o in t a n d
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Summary of residual hazards and risks from current airfield configuration
to proposed airfield configuration
Notes:
•
•
•
•
•
•
•
•
•
•

LAX 001
LAX 002
LAX 003
LAX 004
LAX 005
LAX 006
LAX 007
LAX 008
LAX 009
LAX 010

Eliminated as a hazard from a medium risk in the current configuration
Eliminated as a hazard from a medium risk in the current configuration
Remained a low risk
Reduced to no safety effect from a minor low risk
Reduced to a low risk from a medium risk in the current configuration
Remained a low risk
Reduced to a low risk from a medium risk in the current configuration
Eliminated as a hazard from a medium risk in the current configuration
Reduced to a low risk from a medium risk in the current configuration
Reduced to no safety effect from a minor low risk

Source: Washington Consulting Group, Inc.
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With the existing control factors applied to mitigate risks, the Panel
maintained a focus on the system design as the principle solution to
improve safety and maintain efficiency of the North Airfield Complex.
The Panel addressed a worst-case scenario that discussed historical data and
current mitigation efforts. While the likelihood of a credible event that may occur
with a catastrophic outcome remains low, increasing airport activities and aircraft
fleet complexities increase the likelihood of a catastrophic aircraft collision.
“Hear-back – read-back” incidents or aircraft crossing an active runway without a
clearance from ATC are still occurring. The most recent occurrence was on the
North Airfield Complex on February 24, 2007.
The outcome of a communication error provided the opportunity for the
WCG Inc., SMS/SRM expert, to address a worst-case scenario. Using the
SMS/SRM process WCG determined the possibility as listed below:
Describe the System
The LAX North Airfield Complex (Runway 24R and Runway 24L) in use for
aircraft arrivals and departures. Personnel involved include FAA Certified
Professional Controllers, Commercial Air Carrier Aircrews, Executive Corporate
Aircrews, General Aviation Pilots, Military Aircrews, airport operators and LAX
airside personnel. Machines include aircraft, ground service equipment, air traffic
resources, emergency responding apparatus and possible construction
equipment. The system is managed by FAA Orders, LAWA SOP’s, individual
airline operating procedures and airport operator procedures. The environment is
the North Airfield Complex and associated runways and taxiways.
Identify the Hazard
Aircraft arriving on Runway 24R and exiting the runway at Taxiway Yankee or
Zulu and crossing Runway 24L without a clearance or misunderstanding hold
instructions to avoid crossing in front of a departing or arriving aircraft on Runway
24L.
Departure aircraft on Runway 24L has accelerated to a high velocity but has not
reached rotation speed leaving few alternatives such as veering left or right to
avoid a collision, attempting to abort takeoff and stop or before a collision attempt
an early rotation and risk stalling the airplane to avoid a collision. Arrival aircraft
is in the process of a go-around (over-flight).
Analyze the Hazard
Arriving or departing aircrew must respond (see and avoid) or air traffic
instructions must be timely to provide mitigation and avoid a collision.
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The immediate availability of the high-speed exit, coupled with close proximity of
the adjacent parallel runway provides little latitude for aircrews or air traffic
controllers to mitigate miscommunication. At the same time, the proximity of the
crossing taxiway location relative to the acceleration of the departing aircraft, or
go around (over-flight) creates the credible scenario for an aircraft collision on the
airfield. Severity level is catastrophic.

Assess the Risk
Worst credible outcome: miscommunication between arriving/departing aircraft
and ATC; air traffic instructions not timely due to late or non-existent AMASS
alert; distractions or frequency congestion.
The collateral effects are possible loss of control, departing aircraft experiencing
a stall, colliding with other ground traffic or extreme damage to brakes and
aircraft structure. The likelihood assessment is considered extremely remote
based on current control factors; however, the qualitative description is that the
event is unlikely to occur, but possible in an item’s life cycle.
Treating the Risk
Given the multitude of air traffic control factors and the remaining hazard,
the only remaining mitigation tool is to change the design of the system
(North Airfield Complex). The addition of a center parallel taxiway system and
additional separation of the runways; coupled with new 90 degree connecting
taxiways for crossing the active runway will enhance safety, provide aircrews
time to acclimate to the surface environment and allow new large aircraft to clear
the runway Obstacle Free Zones (OFZ’s).
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Source: LAWA.Org

This credible worst case scenario occurrence was derived from subject
matter experts using qualitative discussions; as such, the Panel concludes
that increasing activity, complexities of the current system state and
diversity of air traffic certainly have an impact on increasing the
possibilities of a catastrophic event.
In addition to addressing a credible, worst-case scenario based upon the
continuance of runway incidents, the Panel further recognized that airfield
“standardization” is a principle concern in the National Airspace System (NAS).
The LAX South Airfield Complex is completing a reconfiguration that will provide
a center parallel taxiway between Runway 25L and Runway 25R. The South
Airfield will also have a new network of high-speed exit taxiways from Runway
25L leading to the new center parallel taxiway followed by 90-degree exit
taxiways for crossing Runway 25R.
This design will have an influencing impact on mitigating a significant history of
runway incursion incidents.
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The proposed design of the North Airfield Complex also includes a center
taxiway between Rwy24L and Rwy24R. In addition to mitigation of potential
incidents, the center taxiway provides a significant level of efficiency as it relates
to Design Group V and VI aircraft.
The SRM panel concluded that the implementation of the proposed runway
configuration results in improving the LAX safety by eliminating three
significant hazards and reducing six other hazards to lower risks. LAX 006
remained in the major severity, extremely remote category.
LAX Runway Incidents 2006

Source: LAWA.Org
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Introduction
In 2006, the Federal Aviation Administration developed a Safety Management
System (SMS) and Safety Risk Management (SRM) process as a result of
requirements to the member states of the International Civil Aviation
Organization (ICAO). The FAA SMS/SRM process meets those requirements
and provides a methodology to identify, assess and treat potential and immediate
hazards within the aviation industry. As an extension of the FAA’s initial efforts to
introduce SMS to its internal lines-of business, the FAA has recently introduced a
SMS process for major airports in the National Airspace System (NAS).
The Los Angeles World Airports (LAWA) anticipated this action and has
conducted a safety risk assessment for the Los Angeles International Airport
(LAX) North Airfield Complex. The assessment was specifically focused on the
hazards associated with the current runway/taxiway configuration and to test the
efficacy of the proposed airfield configuration. The LAX North Airfield
improvements are designed to improve accessibility for large aircraft arriving to
their terminal, reduce delays by a more efficient taxiway layout that will reduce
airline operating costs, and mitigate the potential for runway incursions; thereby
enhancing the safety of passengers and aircraft at LAX.
In conducting the safety assessment described in this document, the Safety Risk
Management (SRM) process has been applied as defined by the Federal
Aviation Administration (FAA) Safety Management System (SMS) Manual. The
current assessment, along with the identified risks, risk analysis, and treatment of
risks are contained in this Safety Risk Assessment.
The current configuration of the North Airfield Complex is the result of numerous
evolutions beginning with the construction of Runway 24L/06R in the 1960’s and
Runway 24R in the 1970’s.
Air traffic practices during this period provided what appeared to be a simple
process, or system, of using the outboard runway (Runway 24R) primarily for
arrivals and the in-board runway (Runway 24L) primarily for departures. Lower
air traffic density and a fleet mix of smaller aircraft at the time allowed the high
speed taxiways to serve as a timely way to safely and efficiently cross an active
inboard runway and proceed to the taxiway and terminal environment ahead of
the next departing aircraft.
During this period, the separation of the runways and the operating size of the
aircraft did not impede the runway Obstacle Free Zones (OFZ). As a result, The
North Airfield Complex successfully provided a system for Design Group III and
IV Aircraft for over 30 years.
Also during this period, the North Field Complex experienced two serious
accidents and a series of incidents, which are identified as systems errors or
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operational errors by FAA standards. Those errors and accidents provided
quantifiable data for the Safety Risk Management Panel to analyze hazard
locations within the Complex.
It is expected that the North Airfield Complex will experience a significant
increase in the proportion of large, heavy aircraft as system user’s balance costs
in operating from the North Airfield Complex versus the South Airfield Complex,
particularly with Design Group V and VI aircraft.
The expanding and complex fleet mix using both the National Airspace System
(NAS) generally and LAX specifically will generate a burden on the current
airfield configuration and increase the likelihood of additional system errors,
increase delays and manifest higher operating costs for the consumer, resulting
in a negative impact on the overall safety and efficiency of LAX.
The SRM Panel reviewed significant incident data from both the South and
North Airfield Complexes relative to runway incursions while focusing on
the North Airfield current complexities. As a result, the Panel views the
proposed North Airfield configuration as a design and physical solution to
greatly reduce the risk of runway incursions.
A runway incursion, as defined by the Federal Aviation Administration (FAA), is
any occurrence in the airport runway environment involving an aircraft, vehicle,
person, or object on the ground that creates a collision hazard or results in a loss
of required separation with an aircraft taking off, intending to takeoff, landing, or
intending to land.
In June 2006, the FAA Air Traffic Organization, Terminal Business (ATO-T)
aggressively initiated a program to address system errors at the most prominent
field facilities within the NAS. While the majority of the system errors were in the
Terminal Radar Approach Facilities (TRACONS), such as New York, Chicago,
Southern and Northern California (SCT & NCT), including Dallas Fort-Worth
(DFW) and Atlanta (ATL); Los Angeles Airport Traffic Control Tower (LAX), along
with Chicago ATCT (ORD) and several others, were identified as “airports of
interest”
Continuing into 2007, this program requires the facility manger and key staff to
brief the ATO-T Vice-President every 120 days on methodologies to mitigate
system errors or incidents.
Further, and of historical significance, the FAA in 2002 published a study entitled,
“FAA Runway Safety Report: Runway Incursion Trends at Towered Airports in
the United States – CY 1998 – CY 2001.” This report identified a total of 1,460
runway incursions out of 268 million airport operations in the U.S. that resulted in
three collisions and four fatalities over the four years studied. LAX experienced
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38 total runway incursions during the period of the FAA study and had an
average rate occurrence of 1.24 incursions per 100,000 operations.
Within the first quarter of Calendar Year (CY) 2007, the North Airfield has
already experienced an operational error similar to the hazard identified in
LAX 004 of the Preliminary Hazard List (PHL).
Figure 6
Runway Incidents for 1st Quarter CY-2007

Source: LAWA.Org

The FAA also classifies runway incursions by their relative severity. The highest
severity is given to an incursion in which extreme action is needed to avoid a
collision or if a collision occurs. Five of the 38 runway incursions at LAX during
the period of the FAA study were in this category, however, none of the five
resulted in a collision.
While over 80 percent of these incursions took place on the South Field
Complex, it is of historical significance to review the system design during
this period which is similar to the North Airfield current configuration.
These incidents were at such an alarming rate that the South Field Complex is
completing a major reconfiguration and adding a parallel taxiway between
Runway 25L/07R and Runway 25R/07L which is expected to mitigate future
incidents.
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The principle goal of the FAA is to raise awareness of runway incursions, identify
solutions, and implement strategies to reduce their severity and frequency as
well as the risk of a runway collision. Airport surface radar technology and airport
infrastructure implementation at key airports, similar to LAX, are some of the
strategies identified by the FAA to help solve the problem.
LAWA has already implemented improvements to airfield lighting, taxiway
marking, runway signage, and has sponsored on-going seminars on airfield
familiarization with airport users. However, more improvement is needed.
Taxiway system configuration is one of the key infrastructure methods to solving
the problem.
LAWA, in cooperation with NASA Ames Research Center, conducted a study
titled “Los Angeles International Airport Runway Incursion Studies, Phase III –
Center Taxiway Simulation” (published on July 31, 2003), comparing the cost
and benefits of a center parallel taxiway and an “end-around” taxiway on the
South Airfield Complex. LAWA sponsored and participated in this operational
analysis and “human-in-the-loop” testing that included FAA Air Traffic Controllers
from LAX Tower.
The study concluded that the end-around taxiway greatly increased taxi time and
delays for arriving aircraft and thereby increased the operational costs of this
option and did not produce any increased safety margin. Air traffic controllers
also found the center parallel taxiway to be an operationally efficient
solution to the primary cause of the most severe types of runway
incursions experienced at LAX.
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Section 1 – Current System (Baseline)
The LAX North Airfield Complex has two parallel operational runways. These
runways are oriented in an east-west direction. Runway 24L/06R is 10,285 feet
long. Its elevation on the east end is 111 feet above sea level and the elevation
on the west end is 108 feet above sea level. Runway 24R/06L is 8,925 feet long.
Its elevation is 117 feet above sea level on the east end and 112 feet on the west
end. Both runways are 150 feet wide.
Both runways are lighted and equipped with navigational aids, which allows
aircraft arrivals and departures under both visual and instrument landing
conditions. Parallel-dependent ILS approaches are conducted to Runways
24L/24R and 06L/06R.

Source: LAWA.Org

There currently exist several restrictions and prohibited operations with the North
Airfield Complex. These include significant restrictions with taxiways which
negatively impact the use of Runway 24L for arrivals and departures. Another
impacting restriction relates to Runway 24R arrivals and is associated with
aircraft that cannot exit past the runway Obstacle Free Zone (OFZ) after arrival.
Similar to air traffic practices established in the early design of the 1970’s,
the current air traffic practices use Runway 24R as the primary arrival
runway and Runway 24L is the primary departure runway.
As a result, exiting arrivals of Group V aircraft generates complexities which are
listed in the PHL and PHA of this study.
The existing runways are separated by 700 feet. There is no center parallel
taxiway and high speed exits go directly into the adjacent runway.
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Section 2 – Proposed System - North Airfield Configuration
The proposed North Airfield Configuration provides several significant changes
associated with safety and efficiency. It is primarily designed to improve
accessibility for large aircraft, reduce delays and mitigate the potential for runway
incursions; thereby, enhancing the safety of passengers, LAWA employees and
aircrews at LAX.
This proposal has the LAWA Airport Planning staff extending significant
efforts to ensure long range operations identify, mitigate and fully address
potential hazard areas while also maintaining efficiency, cost savings and
overall effective operations.
The proposed system has Runway 24R/06L relocated 340 feet north and
extended an additional 1,495 feet to the west for a total length of 10,420 feet. It is
expected to remain as a primary arrival runway. Runway 24L/06R is extended
135 feet west and 1,280 feet east for a total length of 11,700 feet. It is expected
to remain as the primary departure runway.
The proposed configuration provides 1,040 feet separation between the parallel
runways. It provides a significant change that removes the high speed exits
directly into the adjacent runway.
A center parallel taxiway generates an additional opportunity for aircrews
to exit the runway expeditiously while maintaining integrity of runway
safety zones. It further reduces the possibilities of untimely “hear back –
read back” errors that have produced quantifiable incidents.
In addition to the safety implications, the center taxiway mitigates air traffic
control complexities and provides alternatives to move aircraft east or west
without generating delays and accommodates Design Group V and VI aircraft.
The new parallel center taxiway would be 10,420 feet long and 100 feet wide. It
would be planned as a full-length Modified Group VI parallel taxiway located 520
feet north of Runway 24L/06R and 520 feet south of Runway 24R/06L.
FAA Design Group VI taxiway separation standards call for 600 feet between a
runway centerline and taxiway centerline intended to serve aircraft with Design
Group VI tail heights, lengths and wing-span. Significant analysis was provided in
the Draft LAX Master Plan, Chapter VI, Section 3.2.6.3, Justification for the
Modified Group VI Standards to Accommodate the New Large Aircraft (NLA) at
LAX, documenting the feasibility of using 520 feet separation at LAX and meet
the same safety standards set by FAA for airfield safety. FAA has approved the
use of these modified Group VI standards in their approval of the LAX Airport
Layout Plan.
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The new North Airfield center parallel taxiway, combined with the
configuration of the exit taxiways, is instrumental in the physical solution
to runway incursions. Exiting high-speed or acute angled exits off of
Runway 24R/06L diverge from the runway centerline to the south and are
aligned to cross Runway 24L/06R, directing arriving aircraft to Taxiway E.
The new exit taxiways associated with Runway 24R/06L would similarly diverge
at acute angles from the runway centerline toward the south until they intersect
with the new center parallel taxiway centerline.
Arriving aircraft would then proceed west or east (depending on the direction
from which they arrived) for a short distance before coming to a perpendicular
connecting taxiway that crosses Runway 24L/06R. This required turn, associated
with this taxiway layout, provides time for pilots to fully acclimate to the airport
surface environment, to comply with air traffic control taxi instructions and to
clearly see runway hold bars prior to crossing the inboard runway.
All of these safety benefits are achieved without degrading the arrival and
departure capacity of the north airfield runways.

Source: LAWA.org
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Section 3 – Safety Risk Management Planning and Impacted
Organizations
The Los Angeles World Airports staff, in coordination with the Washington
Consulting Group, Inc., identified the stakeholders to support and participate with
this safety assessment.
The key stakeholders were identified as the Safety Risk Management Panel
(SRMP) responsible for conducting a safety risk assessment of the current LAX
North Airfield Complex and the proposed North Airfield Configuration. The SRM
Panel met on February 26 through February 28, 2007. The SRM Panel also met
on March 8, 2007, March 21, 2007 and March 27 – 28, 2007.
During these meetings, the SRM Panel discussed hazards, risks, mitigation
strategies, and other related issues.
SRM Panel Members

Organization

Role

Walt Smith
Raymond Jack
Kurt Rammelsberg
Michael Doucette
Nick Johnson
Jacob Brothers

WCG, Inc.
LAWA-Airside Operations
FAA-LAX ATCT
LAWA-Airport Planning
Johnson Aviation
LAWA – Staff

SMS/SRM Expertise
Field Level Expertise
ATC Procedures
Source of Information
Source of Information
Technical Assistant

Organizations impacted by this Safety Risk Assessment range from the LAX
ATCT facility through the customers of the NAS (aircraft operators) that use LAX,
and the airport operator (LAWA).
LAWA, together with the FAA, is responsible for the safe conduct of air traffic
operations at LAX. The FAA Southern California TRACON (SCT) will also adjust
procedures as the new runway configuration is commissioned to meet residual
risk mitigation.
There were no high risk determinations as a result of this analysis (this
would be a case where an identified hazard and its associated risk has no
mitigating controls short of an immediate operational change). Medium risk
hazards were clearly mitigated to a lower risk based on prudent control
factors and the new design of the proposed configuration, which is
intended to enhance safety, accommodate an increase of Design Group V
and VI aircraft and reduce operational costs for LAX operators.
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Section 4 – Assumptions
Projected domestic and international demands for the Los Angeles International
Airport indicate a significant use of Group V and VI aircraft.
Current planning scenarios, including the modernization and expansion of the
Bradley International Terminal, will generate a defining increase of international
passenger usage at LAX.
The current air carriers at LAX have purchased large numbers of Group V and IV
aircraft.
Regional aviation planners are addressing safety concerns with runway
incursions, reduce air quality impacts from existing North Airfield taxiways and
gate locations; balance long-haul departing aircraft operations between the North
and South Complex and improve runway and taxiway spacing to ease large
aircraft movement and safety.
The proposed North Airfield Runway configuration specifically facilitates these
concerns.
While current air traffic procedures provides a safe use of the parallel runways in
the North Airfield with Group IV aircraft, it has inherent design flaws that generate
air traffic complexities with modern large aircraft (Groups V and VI) usage that
will also impact efficiency.
Historical and quantifiable data on both the South Airfield and North
Airfield Complexes shows that the continuing use of the high-speed exit
taxiways by aircraft immediately proceeding into the adjacent runway is a
continuing hazard for the passengers and air crews operating on the North
Airfield Complex.
Air traffic operations will continue to generate complexities as increased activities
with Design Group V and VI aircraft use the North Airfield Complex.
For air traffic efficiency, the airport will maintain the existing arrival and the
departure rate while making taxiway improvements and removing taxiway
obstructions to reduce delays and maintain a safe and expeditious traffic flow.
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Section 5 – System Description (Phase 1)
Fleet Mix - Using the 5M Model to describe the system
LAX has a FAA terminal air traffic control (ATC) facility that provides 24-hour
traffic advisories, spacing, sequencing, and separation services to visual flight
rules (VFR) and instrument flight rules (IFR) aircraft operating within the class B
airspace designated for the airport. The air traffic controllers at LAX, using a
combination of terminal surveillance radar and visual observation, direct air traffic
so it flows smoothly and efficiently. The controllers give aircrews instructions to
operate on the airport movement area, air traffic clearances, and advice based
on their own observations and information received from the automated weather
system, radar systems, pilots, and other sources.
The FAA controllers provide separation services between landing and departing
aircraft, transfer control of aircraft on instrument flights when the aircraft leave
their airspace, and receive control of aircraft on instrument flights coming into
their airspace from controllers at adjacent facilities.
The LAX Class B airspace consists of specified airspace within which all aircraft
operators are subject to the minimum pilot qualification requirements, operating
rules, and aircraft equipment requirements of 14 Code of Federal Regulations
(CFR) Part 91. Within Class B airspace, no person may operate an aircraft
unless (1) the aircraft has an operable two-way radio capable of communications
with ATC on appropriate frequencies and (2) the aircraft is equipped with the
applicable operating transponder and automatic altitude reporting equipment.
Operations within Class B airspace can be conducted in instrument
meteorological conditions (IMC) or visual meteorological conditions (VMC) under
instrument flight rules (IFR) or visual flight rules (VFR).
5.1 – Fleet Mix at Los Angeles International Airport
The Los Angeles International Airport is primarily known as an “air carrier”
airport. All of the major U.S. domestic air carriers and numerous U.S.
international air carriers are the primary users of the airport. An extensive and
significant number of non-U.S. international air carriers also use LAX.
The United States Air Force also operates at LAX, mostly using the C-5A, C-17
and the C-130 aircraft.
The aircraft mix consists of the very largest to the very smallest aircraft types on
an hourly and daily basis, every day of the year, 24 hours each day. This fleet
includes all of the Boeing commercial aircraft types, including the projected use
of the 787 series and the largest daily concentration of Boeing 747s of any US
airport. The Airbus 380 is planned for daily commercial service starting in 2008
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from LAX. At the same time, nearly one third of the daily operations at LAX are
made by small commuter aircraft with 30 to 50 seats.
5.2 – The 5M Model that describes the system, operation or procedure
Systems will always have sub-components of a larger system. This section
presents a system description using the 5M Model to ensure a complete and
accurate description of the system and all of the elements:
Mission
The mission is the safe and expeditious flow of air traffic at the Los Angeles
International Airport and the efficient utilization of the new runway configuration
to maintain airfield capacity, enhance safety control factors, including design,
reduce air quality impacts and decrease operators’ costs.
(hu)Man
The panel decided that the human element consisted of all the ATC personnel at
the LAX Airport Traffic Control Tower, the pilot community that includes
commercial air carriers, general aviation and the military; and the airfield
employees and operators.
Machine
The machine element is bounded by all the necessary equipment needed to
safely perform commercial aircraft operations at Los Angeles International Airport
This includes aircraft, routine ground service vehicles, emergency responding
apparatus, field maintenance and construction equipment.
Management
The management element is bounded by FAA Order 7110.65, ATC Procedures,
LAX ATCT, operator’s procedures and LAWA airside standard operating
procedures (SOP).
Media/Environment
The media/environment refers to the NAS element that will be affected. The SRM
Panel bounded the media/environment to LAX Airport Traffic Control Tower,
pilots using LAX, companies operating at LAX and the airport operator.
5.2 – Resources
The data sources relied upon for this assessment included:
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•
•
•

FAA Order 7110.65
FAA Safety Management System Manual, version 1.1
Historical data from LAWA and FAA
Figure 7
The SMS/SRM 5M Model

Mission:

Man/Person:

functions
of system

•Operational Personnel
•Maintenance Personnel
•Engineering Personnel

Management:
•Operational Procedures
•Airspace Sectorization
•Maintenance Procedures

Machine:
•People’s interaction
w/equip
•Software
•Hardware

Media or
Environment:
National Airspace
System
Source: FAA SMS manual

Safety Risk Management Panels must describe the system which includes the
scope of the problem or change. The system and operation must be described
and modeled in sufficient detail for the safety assessment to proceed to the next
stage, which is identifying the hazards.
Useful descriptions of the system exhibit two essential characteristics:
•

Correctness: The description accurately reflects the system with an
absence of ambiguity or error in its attributes.

•

Completeness: No attributes have been omitted and are essential and
appropriate to the level of detail in the change.
12

System description should include as it is configured today, as well as planned
future configurations.
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Section 6 – Identified Potential Hazards (Phase 2)
Describe Each Risk
The Safety Risk Management Panel (SRMP) identified six medium risk hazards
and four low risk hazards associated with the current North Airfield Complex.
6.1 – Description of Hazards
The following is a detailed description of the identified hazards reviewed during
this assessment.
Runway 24R arrival crossing Runway 24L with or with-out a clearance with
arrival and departure aircraft using Runway 24L where:
•

LAX 001 – Aircraft crossing at taxiway ZULU or YANKEE (Non-heavy
aircraft) resulting in a high severity operational error;

•

LAX 002 – Aircraft crossing at taxiway ZULU or YANKEE (Heavy aircraft)
resulting in a high severity operational error;

•

LAX 003 – Aircraft crossing at taxiway Alpha-Alpha or Bravo-Bravo
(Heavy aircraft) resulting in a significant increase in ATC workload;

•

LAX 004 – Aircraft crossing at taxiway Alpha-Alpha or Bravo-Bravo (Nonheavy aircraft) resulting in a slight reduction in safety margins;

Runway 24L and Runway 24R in use for arrivals and departures where:
•

LAX 005 – Runway 24L Departure with a Runway 24L Arrival (Over-flight)
resulting in a moderate severity operational error;

•

LAX 006 – Runway 24R Departure with a Runway 24R Arrival (Overflight) resulting in a moderate severity operational error;

•

LAX 007 – Runway 24R Arrival with a preceding Runway 24R arrival at
taxiway Alpha-Alpha and Bravo-Bravo resulting in a high severity
operational error;

Runway 24L arrival or departure where:
•

LAX 008 – Design Group V or VI aircraft simultaneously using Taxiway
Echo at the east end resulting in a moderate severity operational error;

14

Runway 24L and Runway 24R in use where:
•

LAX 009 – Increased activity and complexity of Design Group V and VI
operating on the North Airfield Complex resulting in moderate severity
operational error;

•

LAX 010 – Aircraft Rescue and Firefighting (ARFF) equipment operating
within the runway safety area at northeast end of runway 24R resulting in
an increase of ATC workload and a distracter to aircrews.
Figure 8
Identified Potential Hazards
Risk Matrix of Current Configuration

Source: LAX-WCG, Inc. Safety Risk Management Panel
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Section 7 – Risk Analysis & Risk Assessment (Phase 3 & 4)
The Safety Risk Management Panel (SRMP) methodology for risk analysis is
based on the approach outlined in the FAA Safety Management System and the
five step process detailed in the SMS Manual: Describe the System, Identify the
Hazards, Analyze the Hazards, Assess the Risk, and Treat the Risk.
Figure 9
Safety Risk Management
Five Step Process

Source: FAA SMS Manual

Describing and Bounding the System
The Panel identified the system as the current North Airfield Configuration and
the Proposed North Airfield Configuration. The 5M Model indicates a multitude of
participants with this system as outlined in Section 5 of this document.
Hazard Analysis
The Panel held a discussion on each of the identified hazards. The purpose of
these discussions were to examine the cause of the hazard, validate the severity
of consequence for each of the hazards, and assign a qualitative likelihood of
16

occurrence based on the operational expertise of the WCG, Inc., the LAX FAA air
traffic control personnel and the airport airside staff. Quantitative data from
similar configurations, such as the LAX South Airfield configuration prior to the
new construction, was instrumental in determining severity and likelihood.
Risk Determination
Risk is the composite of predicted “severity and likelihood” of the potential effect
of a hazard in the worst credible system state. Risk is determined by two factors:
severity of consequence and likelihood of occurrence. Risk is not determined
simply by the likelihood that the hazard will occur, but the worst credible outcome
will occur. The risk matrix from section 4.41 of the FAA SMS Manual, Appendix
A, was used to identify and document the risk levels.
Figure 10
Hazard Severity Classification

Source: FAA SMS Manual

Severity is determined by the worst credible outcome. Credible outcome is
dependent on the system state (weather, evening hours, etc).
The NAS and the Los Angeles International Airport incorporate numerous
controlling factors within the system that significantly impact positive reduction of
severity. These include control instructions, crew procedures, separation
standards, surface radar, etc. Severity is determined independent of likelihood.
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Figure 11
Likelihood of Occurrence Chart
The Safety Risk Management Panel determined likelihood on a qualitative
basis from the FAA Safety Management System chart below

Source: FAA SMS Manual

Likelihood notes:
•

The FAA SMS likelihood chart assumes operation 24x7 (365 days) or approximately
8760 hrs/year for a single item/system

•

The chart assumes NAS-Wide occurrence is an order of magnitude greater than an
individual item/system.

•

The chart assumes the hazard is 3 times likely to occur in the NAS than in a single
facility.

The Preliminary Hazard Analysis (PHA)
The PHA, listed below, was developed by the SRMP, and used to identify the
hazards and analyze the risks. Each step is outlined below.
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Figure 12
Preliminary Hazard Analysis (PHA)
Describing the System – Identifying the Hazard – Analyzing the Risk

(1)
Hazard #
LAX 001

LAX 002

(2)
Hazard
Description

(3)
Causes

(4)
System State

Aircraft
departing or
arriving 24L
with aircraft
inadvertently
crossing at
taxiway
Yankee or
Zulu

Communication
Error

Simultaneous
use of
Rwy24L
& Rwy 24R

Same
scenario as
LAX 001

As Above

Equipment
Malfunction
Runway Hazard

Non-Heavy
Aircraft

Simultaneous
use of
Rwy24L
& Rwy 24R

(5)
Possible
Effect
Near
collision
Hazardous
with high
severity
operational
error

2D
Medium
Risk
Hazardous
Severity
Based on
subject
matter
expertise

As Above

2D
Medium
Risk
Hazardous
Severity
Based on
subject
matter
expertise

Reduction
of ATC
capabilities
and
increase of
controller
aircrew
workload

4D
Low Risk
Minor
Severity
Based on
subject
matter
expertise

Same as
LAX 003
above

4D
Low Risk
Minor
Severity
Based on
subject
matter
expertise

Near
collision
Major with
moderate
severity
operational

3C
Medium
Risk
Major
Severity

Heavy
Aircraft

LAX 003

LAX 004

Aircraft
departing or
arriving 24L
with aircraft
inadvertently
crossing at
taxiway
Alpha-Alpha
or BravoBravo

As Above

Same
scenario as
LAX 003

As Above

Simultaneous
use of
Rwy24L
& Rwy 24R
Heavy
Aircraft

Simultaneous
use of
Rwy24L
& Rwy 24R
Non-Heavy
Aircraft

LAX 005

Runway 24L
& Runway
24R used for
arrivals and
departures
at same time

As Above

Runway 24L
arrival with a
Runway 24L
departure
(Over flight)

(6)
Severity &
Rationale
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(1)
Hazard #

LAX 006

(2)
Hazard
Description

Same
scenario as
LAX 005

(3)
Causes

(4)
System State

(5)
Possible
Effect
error

Communication
Error

Runway 24R
arrival with a
Runway 24R
departure
(Over flight)

Reduction
of ATC
capabilities
and
increase of
controller
aircrew
workload

3D
Low Risk
Major
Severity
Based on
subject
matter
expertise

Equipment
Malfunction
Runway Hazard

(6)
Severity &
Rationale

LAX 007

Same
scenario as
LAX 005

As Above

Runway 24R
arrival with a
preceding
arrival –
Taxiway
Alpha-Alpha
or BravoBravo

Near
collision
Hazardous
with high
severity
operational
error

2D
Medium
Risk
Hazardous
Severity

LAX 008

Runway 24L
and Taxiway
Echo in use

As Above

Design
Group V or VI
aircraft using
Taxiway
Echo

Near
collision
Major with
moderate
severity
operational
error

3C
Medium
Risk
Major
Severity

LAX 009

Increase
complexity
of fleet mix
on North
Airfield

As Above

Design
Group V or VI
aircraft using
areas with
restrictions
and complex
coordination

Near
collision
Major with
moderate
severity
operational
error

3C
Medium
Risk
Major
Severity

LAX 010

ARFF
equipment
using
northeast
end of LAX

Communication
Error

Runway 24R
in use

Reduction
of ATC
capabilities
and
increase of
controller
aircrew
workload

4D
Low Risk
Major
Severity
Based on
subject
matter
expertise

Equipment
Malfunction

Source: LAX-WCG, Inc. SRM Panel
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Section 8 – Treatment of Risks/Mitigation of Hazards (Phase 5)
Risk Treatment
For each hazard, the Panel identified existing safety requirements and
recommended safety mitigation strategy (s) that will lessen the risk or control the
hazards using the safety order of precedence from Table 4.4 of the FAA SMS
Manual. After the hazards were defined and possible effects were identified,
means to control the hazards were developed.
Los Angeles International Airport has detailed (quantitative) information available
for operations on the North Airfield and South Airfield operations that includes the
historical data associated with incidents, accidents and systems errors as defined
by the FAA.
However, as a result of analyzing the proposed North Airfield configuration,
the Panel decided to base the analysis on qualitative data obtained from
subject matter experts. The quantitative data was used to assist in framing
the issues and mitigation strategies. This methodology was consistently
applied across of the hazards.
After applying the mitigations strategies associated with the proposed runway
configuration, Hazard LAX 001, LAX 002 and LAX 008 were mitigated from a
medium risk to complete elimination as a hazard.
LAX 005, LAX 007 and LAX 009 were mitigated from medium to low risks. LAX
003, LAX 004, LAX 006 and LAX 010 remained at a low risk.
The ten identified hazards; their severity, likelihood and risk were discussed in
the previous section. Six hazards, LAX 001, LAX 002, LAX 005, LAX 007, LAX
008 and LAX 009 were judged to be the most serious hazards that could lead to
high severity operational errors. These six hazards are considered to be at
medium risk with the current configuration of the North Airfield Complex.
The remaining four hazards have a lesser risk that would result with increased
ATC and aircrew workload.
The proposed North Airfield configuration resulted in hazards LAX 001,
LAX 002 and LAX 008 to be eliminated. LAX 005 and LAX 009 were reduced
to a low risk and significantly, LAX 007 shifted from a medium risk with
hazardous severity to a low risk with minor severity.
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Figure 13
Safety Risk Matrix with Proposed Configuration

Note: LAX 001 - 002 and LAX 008 were eliminated as a hazard with the proposed
configuration
Source: LAX-WCG, Inc. SRM Panel

The chart below incorporates the identified hazards into definable groups of
interdependent operations; thereby providing a clear analysis of the overall
mitigating strategy as a result of implementing the proposed North Airfield
Runway configuration.
Figure14
Risk Mitigation Strategies
Hazard #’s
LAX 001
LAX 002
LAX 003
LAX 004

Risk

Mitigation

Runway 24R crossing
Runway 24L with or without
a clearance at taxiways
Yankee – Zulu – AlphaAlpha or Bravo-Bravo

- New center taxiway
between Runway 24L/06R
and Runway 24R/06L
eliminates the complexity of
aircraft immediately
proceeding through the
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Hazard #’s

Risk

Mitigation
adjacent or flanking runway

LAX 005
LAX 006
LAX 007

Runway 24L/06R and
Runway 24R/06L in use for
arrivals and departures
resulting in possible over
flights from aircraft on short
final or aircraft exiting with
out clearing the runway
safety area

- Proposed configuration
results in a displaced
threshold for Runway 24L
that mitigates over flights
- New center taxiway
between Runway 24L/06R
and Runway 24R/06L
provides for aircraft exit
without delay and additional
distance from the runway
safety area to clear the
runways

LAX 008
LAX 009
LAX 010

Increased use of Design
Group V and VI aircraft

- Proposed configuration is
designed to provide an
efficient system for arrivals
and departures to include
aircraft operating in the
movement area

Source: LAX-WCG, Inc. SRM Panel

The panel recognizes that numerous control factors are utilized within the
National Airspace System (NAS). The controls clearly mitigate known and
projected hazards and risks. One of the most compelling control factors is
the system design.
The Safety Risk Management Panel made note of the following mitigations:
x

Separation standards established by FAA Order 7110.65

x

Operating techniques/responsibilities in the Airmen’s Information Manual

x

Mandatory communications and “hear-back-read back phraseology

x

Airport (ICAO) markings – lighting – signage

x

Aircrew and ATC certification

x

Training of system user’s including airport operators

x

System awareness by user’s

x

Technology
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x

System design
Figure 15
Preliminary Hazard List (PHA)
Assess and Treat the Risk

Hazard

LAX
001

LAX
002

LAX
003

LAX
004

LAX
005

LAX
006

(7)
Current
Controls

(8)
(9)
Likelihood Likelihood
Rationale

(10)
Current
Risk

(11)
Recommended
Safety
Requirements

(12)
Residual
Risk

AMASS,
ASDE,
7110.65,
Visual
Aids,
Training
Runway
Guide
Lights

Extremely
Remote

Unlikely to
occur, but
possible in
an item’s
life cycle

2D
Medium
Risk

New center
taxiway
between
Runway
24L/06R and
24R/06L
eliminates the
Complexity of
aircraft
immediately
proceeding
through the
adjacent
flanking runway

Eliminated

As Above

Extremely
Remote

Unlikely to
occur, but
possible in
an item’s
life cycle

2D
Medium
Risk

As Above

Eliminated

Unlikely to
occur, but
possible in
an item’s
life cycle

4D
Low
Risk

As Above

4E
Low Risk

Unlikely to
occur, but
possible in
an item’s
life cycle

4D
Low
Risk

Expected
to occur
several
times in
life cycle of
an item

3C
Medium
Risk

Unlikely to
occur, but

3D
Low

As Above

As Above

As Above

As Above

Extremely
Remote

Extremely
Remote

Remote

Extremely
Remote

Hazardous
Severity

Hazardous
Severity

Minor
severity

Minor
Severity

As Above

5E
Low Risk
No safety
effect

Minor
Severity

As Above

3D
Low Risk
Medium
Severity

Major
Severity

As Above

3D
Low Risk
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Hazard

LAX
007

LAX
008

LAX
009

LAX
010

(7)
Current
Controls

As Above

As Above

As Above

As Above

(8)
(9)
Likelihood Likelihood
Rationale

Extremely
Remote

Remote

Remote

Extremely
Remote

(10)
Current
Risk

possible in
an item’s
life cycle

Risk

Unlikely to
occur, but
possible in
an item’s
life cycle

2D
Medium
Risk

Expected
to occur
several
times in
life cycle of
an item

3C
Medium
Risk

Expected
to occur
several
times in
life cycle of
an item

3C
Medium
Risk

Unlikely to
occur, but
possible in
an item’s
life cycle

4D
Low
Risk

(11)
Recommended
Safety
Requirements

(12)
Residual
Risk
Medium
Severity

Major
Severity

As Above

4E
Low Risk
Minor
Severity

Hazardous
Severity

As Above

Eliminated

As Above

3D
Low Risk

Major
Severity

Major
Severity

Major
Severity

As Above

5E
No safety
effect

Minor
Severity

Source: LAX-WCG, Inc. SRM Panel
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Section 9 – Tracking and Monitoring Hazards
The Safety Risk Management Panel identified the following hazards as medium
risks while developing the Preliminary Hazard List (PHL). While these hazards
were mitigated to a low risk with the Preliminary Hazard Analysis (PHA), they are
recommended to be monitored:
•
•
•
•
•
•

LAX 001
LAX 002
LAX 005
LAX 007
LAX 008
LAX 009

Inadvertent Runway Crossing
Inadvertent Runway Crossing
Over-flight due to go-around
Holding in the OFZ on Rwy24R
A/C on Taxiway Echo-Rwy24L arrival
Excess coordination Group V & IV

The hazard tracking should include continuous monitoring of operational errors
(OE’s), operational deviations (OD’s), surface incidents and Quality Assurance
Reviews (QAR’s) related to the North Airfield Complex.
Aircrew safety reports are another venue to obtain relative data.
This information will serve as quantitative data for the current system
(baseline) and provide further information associated with a design change
to improve safety and enhance efficiency.
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Section 10: Report Summary
The Safety Risk Assessment of the current North Airfield Complex identified
several medium category hazards. The existing safety controls, such as the FAA
separation standards and the Standard Operating Procedures (SOP’s) within the
scope of the airport user’s and operators, resulted in mitigating these to an
acceptable level of risk.
However, the efficiency of the North Airfield Complex is not at an acceptable
level. This was clearly evident during the arrival and departure of the A380 on
March 20, 2007. The aircraft required special procedures through-out its arrival,
departure and taxi in the movement area.
The Safety Risk Management Panel (SRMP) reviewed quantifiable and historical
data associated with both the North and South Airfield Complex. The previous
configuration in the South Airfield Complex revealed numerous hazards. The
Panel recognizes that these hazards relate to a high rate of system user’s
and runway crossings from airport tenants; however, the data also
provides insight into the configuration complexities associated with an
aircraft inadvertently proceeding into a flanking or parallel runway.
Not surprisingly, extensive investigation of these unusual high incidents indicate
a significant number of “hear-back - read-back” incidents, misunderstandings and
latent practices where acceptable procedures lead to increasing risks.
The most recent runway incursion in the North Airfield Complex indicates
that historical trends established in the previous South Airfield
configuration are becoming more apparent and relate to the system design.
The Panel conducted a credible worst case scenario based upon current trends
with communication errors, particularly at high risk locations in the present
configuration. This scenario has a catastrophic outcome if the system state (poor
visibility due to weather or evening operations), loss of technical tools and other
control resources (such as untimely control instructions, frequency congestion or
aircrew inability to respond) occur simultaneously.
The analysis of a credible worst case scenario occurrence was derived
from subject matter experts using qualitative discussions; as such, the
Panel feels increasing activity, complexities of the current system state and
diversity of air traffic certainly have an impact on increasing the
possibilities of a catastrophic event.
It is the recommendation of the Safety Risk Management Panel that the North
Airfield Complex proposed configuration be adopted.

27

Appendix 1: Preliminary Hazard Analysis (PHA)
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Appendix 2: Safety Management System – Safety Risk Management
SMS-SRM

DEFINITIONS

SAFETY

ACCIDENT

INCIDENT

RISK
ASSESSMENT

HAZARD

CAUSE
SOURCE (of a
hazard)
SYSTEM

ERROR
TOLERANT
SYSTEM

COMMON CAUSE
FAILURE

Freedom from unacceptable risk. Safety can be equated
to some measurable goal (e.g., an accident rate less than
an acceptable specified value)
An unplanned event that results in a harmful outcome;
e.g., death, injury, occupational illness, or major damage
to or loss of property
An occurrence other than an accident that affects or could
affect the safety of operations
The composite of predicted severity and likelihood of the
potential effect of a hazard
An estimation of the size and scope of risk or quality of
system or procedure.
Any real or potential condition that can cause injury,
illness, or death to people; damage to, or loss of, a
system, equipment, or property; and/or damage to the
environment. A hazard is a condition that is a prerequisite
to an accident or incident
An event that leads to a hazard or hazardous condition
Any potential origin of system failure, including equipment,
operating environment, human factors, human machine
interface, procedures and external services
An integrated set of constituent pieces that are combined
in an operational or support environment to accomplish a
defined objective. These pieces include people,
operational environment, usage, equipment, information,
procedures, facilities, services, and other support services
Total elimination of risk is an unachievable goal. Even in
organizations with the best training programs and a strong
safety culture, human operators will occasionally make
errors. It is important that systems be designed and
implemented in such a way that, to the maximum extent
possible, errors and equipment failures do not result in an
accident or incident
A failure that occurs when a single fault results in the
corresponding failure of multiple system components or
functions
29

EFFECT
SYSTEM STATE

A description of the potential outcome of the hazard if it
occurs in the defined system state
The system state refers to a variety of hazardous system
conditions, including but not limited to location, system
mode, velocity, operating rules in effect, type of operation,
energy (power sourcing, electromagnetic environmental
effects, etc.), operational environment and ambient
environment.
System state can be described in:
Operational and Procedure Terms – Visual Flight Rules
(VFR) vs. Instrument Flight Rules (IFR), Land and Hold
Short Operations, etc.
Conditional Terms – Instrument Meteorological Conditions
(IMC) vs. Visual Meteorological Conditions (VMC), peak
operating hours, etc.
Physical Terms – Electromagnetic Environment Effects,
precipitation, primary power source, back-up power
source, etc.

WORST CREDIBLE
OUTCOME

In addition, for any given hazard, not all system states
have equal risk
Assessment of hazards should make adequate allowance
for worst-case conditions. However, it is also important
that hazards included in the final analysis be credible
hazards.
Worst – Most unfavorable conditions expected (e.g.,
extremely high levels of traffic, extreme weather
disruption)

DESIGN
DIVERSITY

Credible – Implies that it is reasonable to expect the
assumed combination of extreme conditions will occur
within the operational lifetime of the system
Independent generation of different implementations of
the same logic function
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Appendix 3: Description of Design Group Aircraft

Airport Reference Code (ARC) Determination
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Appendix 4: North Airfield Limitations for Design Group V and VI

North Airfield
Existing Limitations
Existing and future aircraft
holding between runways
obstruct arrival runway

Airbus A380

Boeing 777-300

239 feet
197 feet
19

239 feet
243 feet
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Appendix 5: Jeppesen Airport Diagram Listing Restrictions
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Appendix 6: LAWA Historical Data of System Errors and Incidents (03-2005)
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Appendix 7: Jeppesen ILS Approach Charts Runway 24L and 24R
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Appendix 8: LAX Class B Airspace
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Appendix 9: FAA Advisory Circular AC 150-5200-37 SMS for NAS Airports
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EXECUTIVE SUMMARY
This study examines options for reconfiguring the North Airfield at Los Angeles International Airport
(LAX) to address a variety of issues including airfield safety and the need to accommodate Design Group
VI aircraft operations on the North Airfield. The need to address these issues is based upon a recurring and
persistent problem with runway incursions that threaten the safety of aircraft operations and the impending
arrival of Design Group VI aircraft operations such as the Airbus A-380 and the Boeing 747-800. These
larger aircraft require wider taxiways and runways, as well as greater separations between runways and
taxiways and between taxiways and parallel taxiways.
After applying the latest Federal Aviation Administration (FAA) design standards and developing a variety
of airfield layouts, the study found that there is a potentially viable alternative to the airport’s current master
plan alternative for the reconstruction of the North Airfield. This alternative, referred to as Alternative 2B,
consists of maintaining the inboard runway in its present location and reconstructing the outboard runway
350 feet farther north of its present location to allow the construction of a center parallel taxiway between
the runways.
The option of holding the outboard runway in its present location and rebuilding the inboard runway and
associated taxiways toward the terminals was explored. However, it would not provide the ability to retain
more of the concourse or gates in Terminal 1, 2, 3, and the Tom Bradley International Terminal than the
LAX master plan’s Alternative D and; therefore, is not recommended.
Alternative 2B proposes the construction of the outboard runway to Design Group VI standards to allow it
to accommodate takeoffs and landings of Design Group VI aircraft. The inboard runway would be
restricted to the operations of Design Group V aircraft (i.e., 747-400) and smaller. In order to more fully
accommodate Design Group VI aircraft operations to long-haul destinations, Alternative 2B also proposes
lengthening Runway 6L/24R to a length of 11,000 feet by crossing over Pershing Drive on the west end and
acquiring property in the vicinity of S. Sepulveda Boulevard and Westchester Parkway on the east end.
Alternative 2B would require the reconstruction of outboard runway, but would allow the inboard runway to
remain in its existing location. This would eliminate the need to rebuild both runways as proposed by some
other alternatives examined in this study. Considering the study objectives, operational efficiencies, and
cost factors, Alternative 2B offers substantial advantage and is recommended. Additional study is required
to assess the full range of environmental engineering and construction issues associated with this alternative.

1.0

INTRODUCTION

This study was undertaken by Los Angeles World Airports (LAWA) at the request of Mayor Antonio
Villaraigosa in response to concerns of nearby residents regarding plans and options for reconstructing the
North Airfield at LAX. The study examined options for reconfiguring the North Airfield at LAX to address
a variety of issues including airfield safety related to runway incursions and the need to accommodate
Design Group VI aircraft operations on the North Airfield.
Airfield safety, and especially the issue of runway incursions, has been an item of significant concern at
LAX for many years. LAWA has been addressing this issue through a number of operational initiatives
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including Aircraft Surface Detection Equipment (a type of radar that tracks the movement of aircraft and
vehicles on the airport and warns air traffic controllers of potential runway incursions) and Runway Status
Lights that will warn pilots through pavement lighting when it is not safe to cross a runway or begin a
takeoff roll. However, even with the implementation of all possible operational controls, there is still a need
for physical improvements to further reduce the potential for runway incursions and thereby increase airfield
safety.
The existing airfield configuration at LAX, which consist of closely-spaced parallel runways, is no longer
an efficient airfield configuration for modern airfield operations. Current FAA design standards require
greater spacing between parallel runways and between runways and taxiways to safely and efficiently
accommodate aircraft operations.
FAA design standards have evolved over the years as more demanding aircraft have entered the fleet.
Although certain airfield design standards were grandfathered for existing infrastructure at LAX, this study
applies the very latest FAA design standards to a variety of airfield development concepts. Current FAA
design standards are more demanding than even the design standards previously applied in the LAX master
plan.
This study addresses three questions regarding the North Airfield at LAX. The questions are as follows:
1.

What is the need to separate the existing runways and provide a center parallel taxiway?

2.

What is the need to accommodate Design Group VI aircraft, such as the Airbus A380 and
Boeing 747-800, on the North Airfield?

3.

What are potential layouts for separating the runways, providing a center parallel taxiway
and accommodating Design Group VI aircraft on the North Airfield?

The following sections address each of these questions.

2.0

THE NEED TO SEPARATE EXISTING RUNWAYS AND
PROVIDE A CENTER TAXIWAY

The need to separate the existing Runway 6L/24R and Runway 6R/24L is due to safety concerns related to
recurring runway incursions and the inability of most large air carrier aircraft to land on Runway 6L/24R
(i.e., the outboard runway) and hold short of Runway 6R/24L (i.e., the inboard runway) without violating
clearance requirements established by the FAA to ensure the safe movement of aircraft on airports.
Therefore, air traffic control personnel must carefully control and meter the movement of aircraft across the
inboard runway to maintain compliance with the clearance requirements. The inability to hold certain large
aircraft between the runways increases airfield delays and has led to instances of aircraft crossing the
inboard runway without proper air traffic control clearances. Such occurrences are defined as runway
incursion and are a serious safety issue.
The FAA defines a runway incursion as any occurrence at an airport involving an aircraft, vehicle, person,
or object on the ground that creates a collision hazard or results in a loss of separation with an aircraft taking
off, intending to takeoff, landing, or intending to land. Reducing runway incursions is one of the highest
objectives of the FAA in its effort to reduce aircraft accidents. Each year the FAA sets forth its goals for the
nation’s air transportation system in a document entitled “FAA Flight Plan.” The Number 3 objective in the
1
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TABLE 1
TAXIWAY HOLD LINE PENETRATIONS

plan covering 2007 through 2011 is to “Reduce the Risk of Runway Incursions.” This high ranking is a
reflection of the importance that the FAA places on reducing runway incursions to improve the safety of the
nation’s air transportation system.
Currently, there is no center parallel taxiway between the North Airfield’s two parallel runways. The
existing separation between the centerlines of Runway 6R/24L and Runway 6L/24R is 700 feet. Six exit
taxiways connect these two runways (Taxiways V, W, Y, Z, AA, and BB). Taxiways V, W, and BB are 90
degree exit taxiways, while Taxiways Y, Z, and AA are angled/high speed exit taxiways as shown in
Figure 1.
There are two types of operational constraints associated with the existing exit taxiways. The first
constraint is the locations of Taxiway Z and Taxiway Y, which are too close to the landing thresholds for
most large air carrier aircraft to slow enough to make turns onto these exits. Therefore, these exit taxiways
are unsuitable for most landings by large air carriers. As shown in Figure 1, the distance from the landing
threshold on Runway 24R to Taxiway Z is slightly more than 4,700 feet. Likewise, the distance from the
landing threshold on Runway 6L to Taxiway Y is approximately 4,000 feet. The efficiency of the North
Airfield would be improved if these exists were located approximately 5,500 to 6,000 feet from the landing
threshold with additional exits located another 1,000 to 1,500 feet beyond the first exit.
The second operational constraint associated with the existing exit taxiways is the small distance between
the hold lines on each exit taxiway. There are two sets of hold lines on each exit taxiway, one for aircraft
holding short of Runway 6R/24L and a second for aircraft holding short of Runway 6L/24R. The distance
between the hold lines on the 90 degree exit taxiways (V, W, and BB) are approximately 195 feet. The
distance between the hold lines on the angled/high speed exit taxiways range from 197 feet on Taxiway Y to
278 feet on Taxiway Z.

Manufacturer

Airbus

Boeing

Table 1 presents a list of aircraft that currently or would likely operate at LAX, their lengths, and the
existing distances between the hold lines to quantify operational constraints on the North Airfield. Aircraft
lengths were obtained from Airbus and Boeing “Airplane Characteristics for Airport Planning” manuals.
Aircraft lengths were compared to the existing distance between the respective taxiway hold lines. Aircraft
lengths that exceed the distance between the two taxiway hold lines result in the aircraft’s tail penetrating
the outboard runway’s Runway Safety Area (RSA) as shown in Figure 2.
Table 1 indicates there are 11 aircraft currently operating at LAX that penetrate the RSA when these aircraft
hold short of Runway 6R/24L. (These penetrations are indicated by the red shaded cells in Table 1.) With
the future introduction of the Airbus A380 and the Boeing 747-800 (passenger and freighter versions) a total
of 14 aircraft would penetrate the RSA. These aircraft are typically wide-body Airbus and Boeing aircraft
that serve long haul domestic and international markets.
The impacts of these large aircraft operations at LAX were quantified by analyzing the forecast Design Day
activity levels outlined in the LAX Final Master Plan. Table 2 lists the forecast Design Day aircraft
operations at LAX for the years 2005, 2008, and 2015. These data were obtained from the Final LAX
Master Plan, Appendix F, “Aircraft Operations and Passenger Activity Profiles,” Tables F-1, F-2, and F-3.

Other

Large Air Carrier
Aircraft
A-300-B2/B4/C4
A 300-600
A 310
A 330-200
A 330-300
A 340-200
A 340-300
A 340-500
A 340-600
A 350
A 380-800
B 747 SP
B 747-100
B 747-200/300
B 747-400
B 747-800
B 747-800F
B 757-200
B 757-300
B 777-200/LR
B 777-300/ER
B 767-200
B 767-300/ER
B 767-400
B 787-8
L 1011-100/200
DC 10-10
DC 10-30
DC 10-40
MD 11

Overall
Length
175' 6"
178' 8.1"
150' 6.7"
191' 5.5"
208' 11.5"
194' 11.4"
208' 11.5"
228.86'
247.25'
193' 0"
238.61'
184' 9"
231' 10"
231' 10"
231' 10.25"
250' 8"
250' 8"
155' 3"
178' 7"
209' 1"
242' 4"
159' 2"
180' 3"
201' 4"
186' 1"
177' 8"
182' 3.1"
181' 7.2"
182' 2.6"
202' 2"

Distance Between Taxiway Hold Lines
90 Degree Exits
Angled/High Speed
V
W
BB
AA
Z
Y
195’
233’
278’
197’

Indicates overall aircraft length exceeds or would exceed distance between existing hold lines.
Indicates the taxiway is too close to the landing threshold to be used by most large air carrier arrivals.

Total air carrier aircraft operations are forecast to remain nearly constant at slightly more than 1,600
operations per day between 2005 and 2015. The aircraft types forecast for the respective horizon years were
referenced to the aircraft listed in Table 1. This effort provided the opportunity to better gauge the potential
impacts of forecast large aircraft operations at LAX. Figure 3 illustrates the changing composition of the
design day aircraft fleet mix forecast for LAX.
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TABLE 2
AIR CARRIER DESIGN DAY OPERATIONS BY AIRCRAFT TYPE
Aircraft Type
100
300
310
319
320
330
340
72S
733
734
735
737
73S
744
747
74M
74X
757
763
767
777
AB3
D10
M11
M80
M87
M90
M95
D9S
ILU
L10
Total Air Carrier
Operations
Large Air Carrier
Operations with
Holding Line
Conflicts

2005
8
5
20
5
59
16
20
17
275
20
0
16
81
104
48
12
0
324
37
89
43
58
71
74
137
8
46
23
1
2
19

2008
7
5
20
5
59
17
22
17
262
21
0
16
75
108
48
12
6
330
38
93
44
60
63
80
136
8
42
21
1
2
19

2015
4
5
21
3
50
21
19
0
178
52
45
16
22
135
22
17
27
394
73
83
55
116
12
105
76
2
34
34
0
0
0

1,638

1,637

1,621

359

380

496

FIGURE 3
DESIGN DAY AIR CARRIER OPERATIONS VERSUS
POTENTIAL NORTH AIRFIELD OPERATIONAL CONFLICTS

Represents aircraft that could create conflicts, given the existing distances
between North Airfield taxiway exit hold lines.
Source: LAX Final Master Plan, Appendix F, June 2003.
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For 2005, a total of 359 of the forecast 1,638 total design day air carrier operations at LAX were performed
by large aircraft that generated potential North Airfield conflicts representing just over 22 percent of total air
carrier operations. By the year 2008, operations by these larger aircraft would comprise 380 of the 1,637
total design day air carrier aircraft operations or just over 23 percent of the total. By the year 2015, large
aircraft operations would total 496 of the forecast 1,621 total design day air carrier aircraft operations, an
increase to more than 31 percent of the total forecast design day air carrier operations. Even though the
majority of large air carrier aircraft operations presently occur on the South Airfield, the growth of these
operations at LAX will result in increasing levels of delay unless an ability to hold these aircraft between the
North Airfield’s parallel runways is achieved. This is because the outboard runway is closed to additional
aircraft landings until the aircraft that penetrates the hold lines is cleared from between the runways.
Construction of a center taxiway would eliminate this problem and would greatly assist in FAA operational
efforts to reduce runway incursions by providing a taxiing route clear of both runways and their associated
clearance requirements.

3.0

THE NEED TO ACCOMMODATE DESIGN GROUP VI
AIRCRAFT ON THE NORTH AIRFIELD

North Airfield Assessment

approaches and 500 feet for all other approaches when Design Group VI operations are occurring.
Consequently, Design Group VI aircraft will be required to hold 4,000 feet west of the threshold of Runway
25L on Taxiway A during CAT II/III arrivals. Neither the proposed runway to taxiway separation distance
between Runway 7R/25L and existing Taxiway A (445 feet) or the future center parallel taxiway (400 feet)
will meet FAA design criteria between a runway and a parallel taxiway during operations by Design Group
VI aircraft operations. Therefore, both of these parallel taxiways would have to be cleared of aircraft when
Design Group VI aircraft operations occur on Runway 7R/25L. The need to clear these taxiways of aircraft
when Design Group VI aircraft operations occur will cause significant delays to aircraft operations on the
South Airfield unless provisions are made to accommodate Design Group VI aircraft on the North Airfield.
Development of the North Airfield with FAA recommended runway-to-taxiway separation distances of
500 feet for all operations other than during CAT II/III conditions and 550 feet during CAT II/III conditions
will alleviate the potential for increased airfield delays by providing access to the North and South airfields
by Design Group VI aircraft operations. Given the nature of international operations at LAX, wherein most
arrivals occur during the mid-morning period and departures occur in the evening, it is likely that there
could be a closely timed bank of both arrivals and departures, which could exacerbate airfield delays if
Design Group VI aircraft operations are limited to the South Airfield with its taxiway clearance deficiencies
and the associated restrictions on aircraft movements.

The introduction of regularly scheduled Design Group VI aircraft operations at LAX should commence
sometime within the next 10 to 14 months. Operations by the Airbus A380 were originally scheduled to
begin at LAX during 2006. However, manufacturing delays have prevented airlines from initiating service.
Deliveries of these aircraft to the airlines should begin in the latter half of 2007 with entrance into revenue
service shortly thereafter if current schedules are met by Airbus. Based on recent announcements from
Airbus, their inaugural flight to LAX is scheduled for later this year. Regarding future Airbus A380
activity, the LAWA has estimated that there will be 17 to 19 daily flights for a total of 34 to 38 daily
operations by 2012. This estimate is used in this analysis.

The proposed A380 taxi routes to and from the South Airfield (see Figures 4 and 5) will also impact airline
operating costs as all departures to the west will require a significant taxi distance, particularly from the
remote gates and the gates at the north end of Tom Bradley International Terminal and Terminal T-2.
Development of the North Airfield to accommodate Design Group VI aircraft operations would result in a
significant decrease of time and distance required for these aircraft to taxi to and from the runway.

LAWA previously undertook a study that investigated options to minimize runway incursions on the South
Airfield and accommodate Design Group VI aircraft operations. The “Southside Airfield and New Large
Aircraft (NLA) Study” recommended shifting Runway 7L/25R to the south to provide 800 feet of separation
from Runway 7R/25L. By providing the 800-foot runway-to-runway centerline separation distance, a
parallel center taxiway could be constructed between these two runways. This parallel center taxiway
would provide a 400-foot separation from both runways, thereby meeting FAA design criteria for Design
Group V aircraft operations. Construction of this center parallel taxiway was ultimately intended to help
mitigate the potential for runway incursions on the South Airfield.

The following section provides a brief description of airport design standards and, in particular, the issue of
runway centerline to taxiway centerline separation requirements. This information will assist the reader in
understanding the rationale for the North Airfield layouts presented in the subsequent section.

4.0

4.1

POTENTIAL NORTH AIRFIELD LAYOUTS

Airport Design Standards

Runway 7R/25L was originally designated as the South Airfield runway for all Design Group VI aircraft
operations, due to the runway’s width of 200 feet and available clearances from its parallel taxiways even
though it does not meet all Design Group VI standards. Runway 7R/25L is currently the only runway at
LAX with a 200-foot width required by FAA design criteria for Design Group VI aircraft operations. The
runway’s takeoff length of 11,095 feet would also be capable of accommodating virtually all Design Group
VI aircraft operations.

This section provides a discussion of current FAA airport design standards and how they compare to the
design standards developed in the LAX master plan. Current airport design standards are defined in FAA
Advisory Circular 150/5300-13, “Airport Design,” Change 11, which was published on March 28, 2007. By
comparison, the LAX master plan references the same FAA Advisory Circular through Change 4, which
was published on November 11, 1994. Consequently, significant changes occurred to FAA airport design
standards during the 13 years between the two publications. One of the most significant changes is the
distance required between a runway centerline and a taxiway centerline when accommodating operations by
Design Group VI aircraft.

Taxiway A, which is parallel to and south of Runway 7R/25L, currently has a 500-foot centerline separation
distance from Runway 7R/25L. However, the on-going relocation of Runway 7R/25L to the south will
result in a slight reduction of the centerline separation distance to approximately 445 feet. This distance is
less than the new FAA recommended separation distance of 550 feet on runways with CAT II/III

At the time of the master plan’s preparation, the required distance between a runway centerline and a
taxiway separation when accommodating Design Group VI aircraft was 600 feet. The current FAA standard
for Design Group VI aircraft is a runway to taxiway separation of 500 feet to accommodate operations
during CAT I conditions and 550 feet to accommodate operations during CAT II/III conditions. CAT I
4
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conditions include weather minimums down to a 200-foot cloud ceiling height and 0.5 mile horizontal
visibility. Category II/III conditions include weather minimums during periods with lower cloud ceilings
and lower visibilities.
The LAX master plan examined options for providing a runway to taxiway separation less than the 600-foot
requirement. The master plan focused on the fact that the required runway-to-taxiway separation distance is
based on keeping all parts of an aircraft outside the runway’s Obstacle Free Zone (OFZ). The OFZ is a
protected volume of airspace that must be kept clear of all obstructions to provide clearance protection for
aircraft taking off, landing, or conducting a missed approach. The master plan concluded that a runway to
taxiway separation of 520 feet would satisfy the OFZ requirement and proposed its use when planning
future runway and taxiway systems at LAX.
Recent changes to FAA airport design standards, in particular the requirements associated with conducting
missed approaches on runway’s accommodating CAT II/III landings, require runway-to-taxiway separations
greater than the 520-foot standard proposed by the LAX master plan. A cross section of the 520-foot
standard proposed by the LAX master plan is depicted in the upper left corner of Figure 6. The 520-foot
clearance would provide proper separation from the runway’s CAT II/III OFZ. However, as shown in the
upper right corner of Figure 6 the 520 foot separation does not provide sufficient clearance from the missed
approach surface associated with CAT II/III operations. This is because a Design Group VI aircraft’s tail
would penetrate the missed approach surface by more than 3 feet. This missed approach surface has been
changed by the FAA since the preparation of the master plan and would present an operational constraint
with the proposed 520 foot separation. The operational constraint would consist of the inability to have a
Design Group VI aircraft taxi on the parallel taxiway when conducting CAT II/III approaches on the parallel
runway.
The cross section shown at the bottom of Figure 6 shows that a runway-to-taxiway separation of 550 feet
would allow a Design Group VI aircraft to taxi clear of the CAT II/III missed approach surface. This
clearance is the basis for the current FAA design standard of a runway to taxiway separation of 550 feet for
CAT II/III operations and 500 feet for CAT I operations. These design standards are applied in the
proposed North Airfield layouts described in the following section.

North Airfield Assessment

Two options were examined for developing airfield layouts. The first option is to maintain the outboard
runway in its current location and shift taxiways and the inboard runway south toward existing terminal
facilities. This approach requires the reconfiguration of existing terminal concourses and aircraft gates. The
second option is to maintain the existing terminal concourses and gates in their current location and shift
taxiways and runways to the north.
The LAX Master Plan’s, Alternative D, proposed the first option. A similar concept was examined in this
assessment that maintained the outboard runway in its existing location and shifted all taxiways and the
inboard runway south to attain the construction of a center taxiway between the runways and to enable the
North Airfield to accommodate Design Group VI aircraft. Figure 7 depicts the required separations to meet
current FAA design standards. These separations assume the outboard runway would accommodate Design
Group V aircraft, while the inboard runway would accommodate Design Group VI aircraft. The results of
this layout indicate that a significant reconfiguration of the existing concourses and aircraft gates at
Terminals 1, 2, 3, and at the Tom Bradley International Terminal would be required and; therefore, no
significant improvement could be realized over the design proposed by Alternative D. Consequently,
layouts were developed for the North Airfield that pursued a second option of maintaining existing terminal
courses and gates and shifted existing runways and taxiways to the north.
These layouts, which are labeled Alternatives 1 through 5, explore a range of potential runway and taxiway
separations that would provide various operational capabilities. Each alternative has been prepared with
an “A” version and a “B” version. The “A” version limits each alternative to Pershing Drive to the west and
the existing landing threshold of Runway 24R to the east. The “A” version of the alternatives assumes
crossing Pershing Drive is not viable and any extension of the outboard runway is not viable east of the
existing Runway 24R landing threshold. The “B” version of the alternatives assumes Pershing Drive could
be crossed with a structure to provide the required RSA beyond the west ends of the runways. The “B”
version also assumes whatever land use and roadway changes are needed at the east end of the runway to
accommodate additional runway length could occur. Consequently, runway lengths are constrained with the
“A” version of alternatives and are unconstrained with the “B” version of alternatives. Appendix B reveals
that approximately 11,000 feet of runway is required to accommodate long-haul operations by Design
Group VI aircraft without incurring payload penalties.

A benchmarking exercise was conducted to determine how some other major airports in the United States
are planning to accommodate operations by Design Group VI aircraft. Many of these airports are site
constrained and; therefore, have requested a “Modifications of Standards” from the FAA. Some of the
requested modifications have been approved, while others have been disapproved by the FAA. Appendix A
summarizes these Modifications of Standards for the airports contacted.

All of the alternatives require changes to surrounding roadway systems and land uses, particularly those in
the vicinity of the intersection of South Sepulveda Boulevard and Westchester Parkway. The required
changes become more extensive as the separation between the taxiways and runways increase and the
outboard runway is shifted farther north.

Modification of standards are typically obtained when attempting to accommodate aircraft operations on
existing or modified facilities. However, modification of standards are less common when building new
facilities. New facilities are expected to meet FAA standards to maximize operational effectiveness.

Alternative 1

4.2

North Airfield Alternatives

Potential North Airfield layouts were developed to provide proper separation between the inboard and
outboard runway, a center taxiway, and proper runway geometrics and runway length to accommodate
Design Group VI aircraft operations.

The purpose of Alternative 1 is to explore the amount of separation needed between the inboard runway and
outboard runway to hold Design Group V aircraft between the runways and still comply with FAA
clearance requirements during visual and instrument conditions. Alternative 1 would resolve existing
operational problems associated with the inability to hold larger aircraft between the runways and would
assist the effort to reduce the potential for runway incursions. However, it would not provide the ability to
accommodate Design Group VI aircraft on the North Airfield. Alternative 1 would shift the outboard
runway 300 feet north of its existing centerline.
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and approximately 9,700 feet for takeoffs to the east. These lengths are not sufficient to accommodate
Design Group VI aircraft operations without incurring payload limitations.

Alternative 1A reveals that the existing runways must be separated by 1,000 feet to provide the ability to
hold a 747-400 aircraft short of the inboard runway and attain the required clearances from the outboard
runway associated with Category II/III weather conditions. Figure 8 illustrates these clearance
requirements with a cross-section drawing. Alternative 1A establishes the west end of the outboard runway
so that the required RSA and Runway Object Free Area (ROFA) remain clear of Pershing Drive as depicted
in Figure 9. The alternative establishes the east end of the runway perpendicular to the existing landing
threshold for Runway 24R. The resulting runway length provides approximately 9,600 feet for takeoffs to
the west and approximately 9,700 feet for takeoffs to the east. These runway length are adequate for most
aircraft operations, but would not be adequate for long-haul international aircraft operations. The alternative
requires the acquisition of property in the vicinity of South Sepulveda Boulevard and Westchester Parkway
to provide the required approach lighting system on the east end of the outboard runway.

Figure 13 depicts Alternative 2B. It provides the 11,000 feet of runway length required for Design Group
VI aircraft operations at the same separations proposed by Alternative 2A. This is achieved by proposing
that the RSA and ROFA on the west end of the runway cross over Pershing Drive with the construction of
an appropriate bridge structure. The alternative also proposes the construction of additional runway east of
the existing Runway 24R landing threshold. This additional runway could be used to increase takeoff
lengths for departures on the outboard runway. This alternative requires the acquisition of property in the
vicinity of South Sepulveda Boulevard and Westchester Parkway to provide the required approach lighting
system on the east end of the runway.

Alternative 1B

Alternative 3

Alternative 1B provides the same separations as Alternative 1A, but provides a longer runway by assuming
that the RSA and ROFA at the west end of the runway could cross over Pershing Drive with the
construction of an appropriate bridge structure (see Figure 10). Alternative 1B also assumes that additional
runway length could be attained on the east end by extending the runway for takeoffs to the west. Similar to
Alternative 1A, this alternative would require the acquisition of additional property to provide the required
approach lighting system on the east end of the runway. The resulting runway length with Alternative 1B
would be 11,000 feet in each direction.

Alternative 3 proposes that Design Group VI aircraft operations be accommodated exclusively on the
inboard runway and that approaches to both Runway 24L and Runway 24R be Category II/III capable. This
would eliminate the need to provide Design Group VI clearances and facilities on the outboard runway, but
would require that both runways be shifted to the north.

Alternative 2
The purpose of Alternative 2 is to provide proper separation between the inboard and outboard runway that
would enable the construction of a center taxiway, provide the ability to hold aircraft between the runways,
and accommodate Design Group VI aircraft on the outboard runway. Figure 11 depicts a cross-section
drawing of Alternatives 2A and 2B.
These alternatives would provide 550 feet of separation between the outboard runway and a center taxiway
and an additional 500 feet of separation between the center taxiway and the existing inboard runway. These
separations would allow Design Group VI aircraft to operate without restrictions on the outboard runway
and comply with all FAA clearance requirements including those associated with CAT II/ III weather
conditions. The net effect of this alternative would be that the outboard runway would shift 350 feet north
of its existing location.

Alternative 2B

In an effort to further minimize the distance that the North Airfield would have to shift northward, this
alternative also proposes that arrivals to Runway 24R be limited to Design Group IV and lower during CAT
II/III conditions. During CAT I conditions Design Group V arrivals would be permitted on the outboard
runway. This operating configuration would allow the separation between the outboard runway and the
center taxiway to be limited to 400 feet. Alternative 3 would shift the outboard runway 390 feet north of its
existing centerline.
Figure 14 depicts a cross-section drawing of Alternatives 3A and 3B during CAT II/III weather conditions.
Sufficient space would be provided to allow a Design Group IV aircraft to hold clear of the CAT II/III OFZ
for both the inboard and outboard runway. The figure indicates that a separation of 500 feet would be
provided between the center taxiway and the inboard runway and a separation of 550 feet would be
provided between the inboard runway and the south parallel taxiway. These respective separations are
required to keep Design Group V and VI aircraft clear of the CAT II/III missed approach surface for
Runway 24L.

The overall strategy of Alternative 2 is to accommodate Design Group VI aircraft operations exclusively on
the outboard runway, thereby eliminating the need to move or change the inboard runway or its parallel
taxiways.

In addition to providing the required runway to taxiway separations, Alternative 3 also proposes that the
centerline of Taxilane D be shifted 13 feet to the north of its present location to provide the required 138
feet clearance to the aircraft containment line. This would bring the majority of Taxiway D into
conformance with the Design Group V standard for a Taxilane Object Free Area (OFA) except for the area
near Concourse 1, which extends farther north than Terminals 2 and 3.

Alternative 2A

Alternative 3A

Alternative 2A sets the west end of the runway so that the required RSA and ROFA remain clear of
Pershing Drive as depicted in Figure 12. The east end of the runway is set abeam the existing landing
threshold for Runway 24R. The resulting runway length is approximately 9,600 feet for takeoffs to the west

Figure 15 depicts Alternative 3A. The west ends of the runways are placed to retain their respective RSAs
and OFAs on the east side of Pershing Drive, thereby eliminating the need to bridge the roadway. The east
end of the outboard runway is set abeam the existing threshold for the outboard runway. The east end of the
inboard runway has two thresholds. The landing threshold is abeam the existing runway threshold.
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However, the departure threshold is shifted eastward to maximize the takeoff distance for departures. The
resulting distances for takeoffs on the inboard runway is approximately 10,400 feet. While this distance is
adequate for most operations, it is somewhat short of the 11,000 feet previously noted as being required to
accommodate long-haul operations.
Alternative 3B
Figure 16 depicts Alternative 3B. This alternative establishes the east ends of the runways in the same
location as proposed by Alternative 3A. However, the west ends of the runways are shifted farther west and
require a bridge structure over Pershing Drive to provide the required RSAs. The net effect of this change is
to provide a runway length of over 11,300 feet on the inboard runway and nearly 11,000 feet of the outboard
runway. These runway lengths would be sufficient to accommodate long-haul operations by Design Groups
V and VI aircraft.
Alternative 4
Alternative 4 expands on the concept of accommodating Design Group VI aircraft operations on the inboard
runway established by Alternative 3, but goes one step further and allows up to Design Group V arrivals on
the outboard runway, even during CAT II/III conditions. This is accomplished by increasing the separation
between the outboard runway and the center taxiway to 500 feet from the 400 feet proposed by Alternative
3. Figure 17 depicts the resulting cross section of runway and taxiway separations with Alternative 4.
Impacts to surrounding roadways and land uses increase with Alternative 4 because of the larger taxiway
separation, which results in the outboard runway moving 490 feet north of its existing location.
Alternative 4A
Figure 18 depicts Alternative 4A. It proposes the same threshold locations and hence the same runway
lengths proposed by Alternative 3A. This alternative also corrects the Taxilane D deficiency noted in
Alternative 3. However, impacts to surrounding roadway systems and land use become more extensive with
Alternative 4A. The ROFA on the north side of the outboard runway encompasses portions of Westchester
Parkway. As with Alternative 3A and 3B, this alternative would require that all Design Group VI aircraft
operations occur on the inboard runway.
Alternative 4B
Figure 19 depicts Alternative 4B. This proposes the same threshold locations and hence the same runway
lengths proposed by Alternative 3B. Hence, this alternative provides the ability to accommodate long range
Design Group VI aircraft operations similar to Alternative 3B.

North Airfield Assessment

Alternative 5 results in the same total distance (1,550 feet) between the inboard parallel taxiway and the
outboard runway centerline as proposed by Alternative 4. However, the larger runway-to-taxiway
separation of 550 feet is provided between the center taxiway and the outboard runway instead of between
the inboard runway and its south parallel taxiway. This is because the larger separation of 550 feet is only
required on the runway where CAT II/III landings are conducted. Alternative 5 would result in the outboard
runway’s centerline being 490 feet north of the existing outboard runway. Figure 20 provides a crosssection drawing of this alternative and shows the ability to hold a Design Group VI aircraft short of inboard
runway while also remaining clear of the CAT II/III OFZ for the outboard runway.
Alternative 5A
Figure 21 depicts Alternative 5A. This alternative has the same threshold locations on the east and west
end of the runway as proposed by Alternative 4A. Thus, it provides the same runway lengths. Runway
lengths are limited to approximately 10,400 feet for takeoffs and approximately 9,500 feet for landings. The
alternative avoids any impacts to Pershing Drive to the west, but does impact roadway and other land uses
to the east.
Alternative 5B
Figure 22 depicts Alternative 5B. This alternative is essentially the same as Alternative 5A except that it
assumes the RSAs on the west will cross over Pershing Drive. This would allow for longer runway lengths
and require a bridge structure to be constructed over Pershing Drive. The resulting runways lengths would
be approximately 10,200 feet on the outboard runway and approximately 11,000 feet on the inboard runway.
This alternative would provide the required runway length for takeoffs of Design Group VI aircraft to longhaul destinations.

4.3

Review of LAX Master Plan Alternative D

The LAX master plan’s recommended layout for the North Airfield is contained in Alternative D as
depicted in Figure 23. That plan used modified Design Group VI standards and significant changes to
passenger terminal facilities to provide a center taxiway between the inboard and outboard runways and
accommodate Design Group VI aircraft on the North Airfield. The alternative would maintain the existing
outboard runway’s centerline in its existing location and would rebuild all other North Airfield taxiways and
runways by moving them south.
The alternative proposes a separation of 520 feet between the outboard runway and the center taxiway and
another 520 feet between the center taxiway and the inboard runway. A separation of 400 feet is proposed
between the inboard runway and the parallel taxiway to the south (Taxiway E). Finally, a separation of 369
feet is proposed between Taxiway E and the parallel Taxiway D.

Alternative 5
Alternative 5 is similar to Alternative 4; however, it allows Design Group VI aircraft operations on both the
inboard runway and the outboard runway. This would allow the North Airfield to operate in the same
manner as it presently does with all takeoffs occurring on the inboard runway and all landings occurring on
the outboard runway. This method of operation would simplify air traffic control procedures because
aircraft departures on the inboard runway would not need to be metered to allow landings by Design Group
VI aircraft.

This concept proposes that all landings, including those by Design Group VI aircraft, occur on the outboard
runway and all takeoffs, including those by Design Group VI aircraft, occur on the inboard runway. The
alternative also assumes that operational controls are put into effect by air traffic control that would allow
Design Group VI aircraft to takeoff on the inboard runway even though the proposed separation of 400 feet
to the south parallel taxiway is 100 feet less than the current FAA design standard of 500 feet. The
proposed operational control would consist of clearing all aircraft from the parallel taxiway (Taxiway E)
when a Design Group VI aircraft takes off from the inboard runway.
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This concept would achieve the objective of providing a center taxiway between the runways and; therefore,
would improve the safety and efficiency of North Airfield operations. It would also enable Design Group
VI aircraft operations to use the North Airfield thereby improving efficiency and reducing aircraft delay on
the South Airfield. However, Alternative D does not provide the required separation between the inboard
runway and the parallel taxiway to the south (Taxiway E). Consequently, all aircraft would have to be
cleared from Taxiway E when a Design Group VI aircraft takes off from the inboard runway. This is a
significant constraint that would require air traffic control procedures be developed to accommodate this
mode of operation. Aircraft delay would increase due to this constraint and would increase in significance
with increasing numbers of operations by Design Group VI aircraft on the North Airfield.

5.0

RECOMMENDATION

The alternatives presented in the preceding section explore a range of solutions for providing a center
taxiway and accommodating Design Group VI aircraft on the North Airfield. Each alternative has
advantages and disadvantages in terms of operational, land use, and other factors. Table 3 provides a brief
comparison of the alternatives on the basis of some key physical characteristics and operational criteria.
TABLE 3
NORTH AIRFIELD ALTERNATIVES COMPARISON

Alternative
Option 1

Shifts Outboard
Runway
No

Runway
Takeoff
Length
10,700’

Accommodates
Design Group VI
Aircraft
On Inboard

Rebuilds
Runway 6R/24L

1A
1B

300’ North
300’ North

9,580’
11,000’

No
No

Runway 6L/24R
Runway 6L/24R

2A
2B

350’ North
350’ North

9,621’
11,000’

On Outboard
On Outboard

Runway 6L/24R
Runway 6L/24R

3A
3B

390’ North
390’ North

10,416’
11,000’

On Inboard
On Inboard

Both Runways
Both Runways

4A
4B

490’ North
490’ North

10,416’
10,976’

On Inboard
On Inboard

Both Runways
Both Runways

5A
490’ North
5B
490’ North
Source: URS Corporation, 2007.

10,416’
10,976’

On Both
On Both

Both Runways
Both Runways

As noted at the beginning of Section 4.2, airfield layouts began with an assessment of holding the outboard
runway’s centerline in its existing location and rebuilding the inboard runway and taxiway to the south (i.e.,
Option 1). The assessment revealed that Option 1 would not provide the ability to retain more of the
concourses or gates in Terminals 1, 2, 3, and the Tom Bradley International Terminal than the proposed
LAX master plan Alternative D. Therefore, Option 1 was not examined further and is not recommended.

The second option was to examine alternatives that shift the runway system northward from its existing
location. These alternatives are labeled 1 through 5 and were developed with A and B versions that varied
runway lengths.
Alternative 1 would move the outboard runway 300 feet north and would provide the ability to construct a
center taxiway between the runways. This would enable aircraft up to and including Design Group V to
hold between the runways and remain clear of the OFZs from both runways. This alternative would help
address the problem of runway incursions and would improve airfield efficiency, but it would not
accommodate Design Group VI aircraft operations. The mode of operation with Alternative 1 (i.e., landings
on the outboard runway and takeoffs on the inboard runway) would remain the same as with the existing
North Airfield. Alternative 1 is not recommended because it does not provide the ability to accommodate
Design Group VI aircraft operations on the North Airfield. This would force all Design Group VI aircraft
operations to occur on the South Airfield and would result in significant delays due to the numerous
constraints described in Section 3.0.
As indicated in the far right column of Table 3, Alternatives 3, 4, and 5 would require rebuilding the entire
North Airfield (i.e., both the inboard and outboard runway and all associated taxiways) and consequently
would have substantially higher construction costs. Of these alternatives, Alternative 5 would have the
highest construction cost due to the need to provide taxiways and runways that meet Design Group VI
standards on both the inboard runway and the outboard runway. The ROFAs associated with Alternatives 4
and 5 would encompass portions of Westchester Parkway and; therefore, may require modifications to that
roadway in addition to Lincoln Boulevard. Considering the higher cost, impacts and disruption to airfield
operations Alternative 3, 4, and 5 are not recommended.
Alternative 2 would provide a center taxiway and would accommodate Design Group VI aircraft operations
with minimal disruption by allowing Design Group VI aircraft operations to taxi along the center taxiway.
A disadvantage of Alternative 2 is that it would change the current mode of operations at the airport by
requiring Design Group VI aircraft to takeoff from the outboard runway. However, all other aircraft
takeoffs could continue to occur on the inboard runway. Air traffic control would need to coordinate the
taxiing of Design Group VI aircraft along the center taxiway so that they do not conflict with arrivals on the
outboard runway.
The B version of Alternative 2 would provide sufficient runway length (i.e., 11,000 feet) to accommodate
long-haul flights by Design Group VI aircraft. The A version of Alternative 2 is limited to a runway length
of approximately 9,600 feet. This length would not be sufficient to accommodate long-haul operations and;
therefore, is not recommended.
Alternative 2B would move the outboard runway 350 feet north of its present location and would require
crossing Pershing Boulevard with structure to provide sufficient RSA at the runway’s west end. However,
the northward shift of this runway would place the portion of the RSA that crosses Pershing Boulevard
north of the Blue Butterfly Preserve that exists on the west side of Pershing Drive.
Considering the study objectives, operational efficiencies, and cost factors, Alternative 2B offers substantial
advantages and is; therefore, recommended. Additional study is required to assess the full range of
advantages and disadvantages associated with this alternative including engineering, construction, and
environmental impacts.
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AIRPORT MODIFICATION OF STANDARDS (MOSs) TO
USING A380 AIRCRAFT
A brief benchmarking exercise was conducted to investigate airfield design modifications to accommodate
A380 aircraft at other major airports in the United States. This exercise was conducted through a literature
search and telephone consultations with the FAA. Cases of airport-specific modifications to current FAA
Design Group VI airfield standards that have been conditionally approved by FAA for the use of the A380
aircraft were investigated by contacting selected individual airports.
In order to accommodate A-380 aircraft a number of airports have requested modifications of Design Group
VI airfield standards. The MOS are for the A-380 aircraft only and not the entire Design Group VI fleet of
aircraft. The 747-800 and any other future Design Group VI aircraft would have to go through the same
review/wavier process. The following is a description of selected airports that have requested A380 MOSs:

Los Angeles – LAX
LAWA requested 5 MOSs for the Airbus A380 aircraft to operate at LAX. On April 8, 2004 FAA
Conditionally Approved MOSs 1, 2, and 3 and on April 27, 2004 FAA Conditionally Approved MOS’s 4
and 5.
LAX A380 Conditionally Approved MOSs are:
Modification 1, Taxiway CL to Fixed/Movable Object Separation
To allow the A380 to operate on a Taxiway centerline with the distance to a fixed or movable object
is of 146.5 feet in lieu of the 193 feet for Airport Design Group VI aircraft. (Conditionally
Approved)
Modification 2, Parallel Taxiway CL to Taxiway CL Separation
To allow the A380 to operate on Parallel Taxiways with a 280.5 foot separation in lieu of the 324
feet for Airport Design Group VI aircraft. (Conditionally Approved)
Modification 3, Taxiway Width
To allow the A380 to operate on 75-foot non-standard Taxiway width, with 60-foot paved shoulders.
Modification will be in accordance with Airport Engineering Brief # 63, Use of Non-standard 75foot wide Straight Taxiing Sections for the A380 Taxing operations. (Conditionally Approved)
Modification 4, Runway CL to Parallel Taxiway CL Separation
To allow the use of the existing Runway 7R/25L centerline to Taxiway “A” centerline separation of
500 feet, in lieu of the 600 feet for Airport Design Group VI aircraft. (Conditionally Approved)
Modification 5, Runway Width
To allow the use of the existing 150-foot Runway 6L/24R width with 65-foot paved shoulders (280
feet of paved surface), in lieu of the 200-foot Runway 6L/24R for Airport Design Group VI aircraft.
Modification will be in accordance with Airport Engineering Brief # 65, Minimum Requirements to
widen Existing 150-foot wide runway for the A380 Operation. (Conditionally Approved)

North Airfield Assessment

New York- JFK
JKF has received conditional approval for four MOSs for the use of the A-380 at JFK. At least one other
MOSs is still under review.
JFK A-380 Approved MOSs are:
Modification 1, Taxiway width 75’
To allow the A380 to operate on non-standard 75-foot–wide straight taxiway sections.
(Conditionally Approved on a 5 year Interim basis)
Modification 2, Taxiways “B” & “A” separation
To allow the A380 to operate on taxiways with non-standard taxiway centerline to taxiway
centerline separations distance. Request MOSs for taxiway to taxiway parallel separation of 284 feet
on Taxiway’s A, B, P, and Q. (Conditionally Approved)
Modification 3, Taxiway “B” OFA (service road within the OFA)
To allow the A380 to operate on taxiways with non-standard taxiway centerline to taxiway
centerline to fixed or movable object separation distance. Request MOSs for taxiway centerline to
fixed or movable object of 146 feet on Taxiway’s A, B, P, and Q. (Conditionally Approved)
Modification 4, Runway OFZ
This is a modification that will be conditionally approved. This MOSs will allow the A380 to
operate on runways with non standard OFZs. Description of non standard areas have been requested.
JFK A-380 MOSs still under review is:
Requested Modification, 200’ Runway width Runway 13R/31L is 14,572’ X 200’ and meets ADG
VI runway width criteria. A MOSs has been requested on the 150-foot-wide criteria for: Runway
13L-31R, Runway 4L-22R, and Runway 4R-22L.
Note: Lufthansa A380 is scheduled for a test flight into JFK March 17, 2007.

Miami- MIA
MIA submitted 32 individual MOSs in support of the A380 operations. It was stated that anticipated A380
operations will not take place for 5-6 years. Some of the requested and conditionally approved MOSs will
be reconstructed over the next several years to comply with ADG VI criteria. In summary and as presented
by MIA officials the MOSs are grouped into three categories: Runway Width, Taxiway Width, and Lateral
Separations.
Modification 1, Operate A380 on 150-foot runway pavement
Not Approved; Modifications will be made in accordance with Airports Engineering Brief #65
Minimum requirements to widen existing 150-foot-wide Runways for Airbus A380 Operations.
Affected Runways 9-27(pavement width, shoulders), 8R-26-L Shoulders and Blast pad).
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Modification 2, Operate on 75-foot wide taxiways
Modifications will be made in accordance with Airports Engineering Brief #63. Interim Conditional
Approval; Affected Taxiways with widths of 75 feet: S, P, N, Z, JJ, and K; Affected taxiways with
connectors/ fillet design: S, S & T, N, Y & Z, and K7.

Modification 4, Runway-Taxiway Separation of 550 feet, and 527 feet with restrictions.
Approved for 550 feet,

Modification 3, Lateral separations
Runway to parallel taxiway, taxiway to taxiway, taxiway to service roads including taxiway fillets
received. Conditional Approval Affected runways 9-27 to Taxiway Q and T; Runway 8R-26L to
Taxiway L and K; Taxiway to taxiways; Q to P (237’), S to T (300’), M to N (300’), N to MD11
(245’), Y to HH (300’), Y to W (300’) , JJ to HH (300’); and Taxiways S and K to service road
(170’ and 160’ respectively).

Modification 5, Operate A380F on 150ft runway pavement. Not Approved;

San Francisco- SFO
SFO submitted requests for 4 MOSs: All four were conditionally approved.
Modification 1, Runway to Taxiway separation of 500 feet.
Allow the A380 to operate on Runway 10L/28R centerline with Parallel Taxiway “C” centerline
separation of 500 feet, and Runway 1R/19L centerline with parallel Taxiway “L” centerline
separation of 500 feet. In lieu of the ADG VI aircraft separation of 600 feet. Conditionally Approved
Modification 2, Allow A380 to operate on 75-foot non-standard Taxiway width, with 60-foot
paved shoulders; Conditionally Approved.
Modification 3, Allow the A380 to operate on Parallel Taxiways with 280.5-foot separation;
Conditionally Approved.
Modification 4, Allow the A380 to operate on Taxiway centerlines with a distance to a fixed or
movable object is 146.5 feet. Conditionally Approved.

Memphis- MEM
MEM submitted requests for 5 MOSs. Four were approved and one not approved.
Modification 1, Operate on 75-foot-wide taxiways, with total paved width of at least 180-foot;
Approved
Modification 2, Permission to count up to 9 feet of existing shoulder as part of the required 20foot safety margin on taxiways; Approved.
(MEM ran NDT strength tests on all likely shoulders to be part of the A380 system, and got good
results. The shoulders were originally detailed to accommodate an underdrain system and were
inherently stronger than the typical minimum construction would be)
Modification 3, Service road located within the 193-foot OFA; Approved at 163 feet,
This is based on JFK having gotten approval of similar roadway at 146 feet. MEM also could
demonstrate a vertical difference in our favor.

Not Approved for 527 feet with MEM stated restrictions.

Must follow Engineering Brief #65 if we want to proceed with preparations before a final decision
on runway width is made by the FAA. MEM elected to proceed with Engineering Brief #65 for the
center runway, and wait for a final FAA decision before proceeding with East runway. Moot point
for us now that the FedEx order has been cancelled. In ten years or so we may have to revisit the
issue if/when FedEx places a new A380F order.

Orlando-MCO
MCO submitted a request for two MOSs. Conditional Approved and one Interim Conditional Approved.
Modification 1, Parallel Taxiway CL to CL separation.
Parallel Taxiways E and F are separated at 300 feet. Standard group VI parallel separation is 324
feet. A 300-foot separation has been Conditionally Approved.
Modification 2, Taxiway Width.
MOSs will be in accordance with Engineering Brief #63 Use of Non-Standard 75-foot wide Straight
Taxing Sections for the A-380 Taxiing Operations (Taxiways: B, B-1, B-10, C, between B-1 and F,
E-5, and F). Interim Conditional Approval.

Washington Dulles- IAD
IAD submitted a request for eight MOSs. All eight MOSs are under review.
Modification 1, Runway 1R-19L Width;
1a. AC 150/5300-13, Chapter 3 – Runway Design – Paragraph 302, Runway Width: Request
approval to modify standards to operate an Airbus A-380 aircraft on 150-foot-wide Runway 1R/19L.
Enclosures provided herein demonstrate that the first 25 feet of existing shoulder pavement provide
the necessary strength to satisfy Engineering Brief #65 as equivalent useable runway pavement on an
interim basis. However, the Authority does not propose to convert or identify these shoulder sections
as useable runway.
1b. Engineering Brief #65, Section C – Specific Condition, Subpart 3 – Grading, Marking, Lighting,
and Overall Width: Request approval to modify standards to leave Runway 1R-19L marked and
lighted as a 150-foot-wide runway. Existing runway edge lines are offset by 85 feet from the runway
centerline.
Modification 2, Runway 1R-19L Shoulders;
2a. AC 150/5300-13, Chapter 3 – Runway Design – Paragraph 303, Runway Shoulders: Request
approval to modify standards to operate an Airbus A-380 aircraft on Runway 1R- 19L with 35-foot
wide shoulders.
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2b. Engineering Brief #65, Section C – Specific Condition, Subpart 3 – Grading, Marking, Lighting,
and Overall Width: Request approval to modify standards to leave the overall pavement width
(runway and shoulders combined) at 220 feet.
Modification 3, Runway 1R-19L Blast Pads;
AC 150/5300-13, Chapter 3 – Runway Design – Paragraph 303 Runway Blast Pads: Request
approval to modify standards to operate an Airbus A-380 with existing conditions of 150-foot-wide
by 380-foot in length on Runway 19L, and 220-foot-wide by 35-foot in length on Runway 1R.
Modification 4, Taxiway J, K Width;
AC 150/5300-13, Chapter 4 – Taxiway Design – Paragraph 401, Dimensional Standards: Request
approval to modify standards to operate –the Airbus A-380 aircraft on a 75-foot-wide taxiway with
speeds limited to a maximum of 15 miles per hour (mph).
Modification 5, Radius of Taxiway K Turns and Intersections with
Connecting Taxiways;
AC 150/5300-13, Chapter 4 – Taxiway Design – Paragraph 401: Request approval to operate the
Airbus A-380 with existing 150-foot intersection turn radii on Taxiway K at turns or at intersections
with Taxiways D, J, K1, K2, K7, and K8 as shown in the operating plans.
Modification 6, Taxiway Shoulder Width;
6a. AC 150/5300-13, Chapter 14 – Taxiway Shoulders: Request approval to modify standards to
operate an Airbus A-380 aircraft on taxiways indicated in the operating plans with 35-foot wide
shoulders.
6b. Engineering Brief #63, Section D – Specific Condition, Subpart 5 – Overall Taxiway Width:
Request approval to modify standards to leave the overall pavement width of Taxiway K (taxiway
and shoulders combined) at 145 feet.
Modification 7, Taxiway OFA Guidance signs;
AC/150/5340-18, Chapter 1 – Taxiway Guidance Signs: Request approval to leave taxiway guidance
signs at 160 feet from the intersecting taxiway Centerlines along the Airbus A-380 routes indicated
on the enclosed operating plans.
Modification 8, Taxiway OFA Mobile Lounge Road;
AC/150/5300-13, Chapter 2 – Airport Geometry, Paragraph 206 - : Request approval to leave the
Mobile Lounge Road at east end of Concourse C at 163 feet from centerline of Taxiway J, or within
the OFA for a Group VI aircraft on Taxiway J.

A-3

APPENDIX B
Runway Length Requirements for the Airbus A380 and Boeing 747-800

Los Angeles International Airport

North Airfield Assessment

RUNWAY LENGTH REQUIREMENTS FOR THE AIRBUS A380
AND BOEING 747-800
Runway takeoff and landing length requirements for the Airbus A380 and Boeing 747-800 aircraft were
derived by referencing aircraft performance curves presented in the Airplane Characteristics For Airport
Planning publication for each respective aircraft. The performance curves consider the airfield elevation,
takeoff weight and landing weight. Runway length performance curves representing estimates for "Hot
Day" conditions were available for the Airbus A380 (July 2002) and the Boeing 747-8F (November 2005).
Information provided in these publications is presented in a standardized format for use in general airport
planning. Since operational practices vary among airlines, the aircraft- or airline-specific performance
requirements will vary. Accordingly, information derived from each Airplane Characteristic publication
should be considered preliminary and used as general planning information.
A review of the performance curves for each aircraft revealed that the freighter derivatives have the greatest
runway takeoff length requirements. Accordingly, the freighter models were considered to represent the
"critical” design aircraft when determining runway length requirements.
Runway Length Requirements for Takeoff
The runway length requirement for takeoff of the A380-863F Model was determined to be 10,050 feet at
maximum takeoff weight. The Boeing 747-8F Freighter was determined to have a takeoff length
requirement of 10,700 feet at maximum takeoff weight.
Runway Length Requirements for Landing
The landing length requirement for the Airbus A380 was determined to be 6,750 feet. The Boeing 747-8F
Freighter was determined to have landing length requirement of 7,850 feet. The landing distance
performance curves do not reflect additional landing distances that are typically required during wet runway
conditions or other operational adjustments.
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Introduction
This document presents results of a study performed by Seth Young, Ph.D., C.M.,
President of the International Aviation Management Group, Inc., and Associate
Professor of Airport Operations and Management at Embry-Riddle Aeronautical
University’s College of Business in Daytona Beach, Florida, to analyze the
feasibility and suitability of studying a series of alternatives for north airfield
development at the Los Angeles International Airport, as requested by the Los
Angeles World Airports Authority (LAWA) as part of their LAX Specific Plan
Amendment Study process.
The purpose of this study is to provide LAWA with an expert and objective
analysis for further study of alternatives for North Airfield development at LAX,
as they pertain to operational safety, aircraft compatibility, capacity, and
environmental considerations. As such, this report provides no specific
recommendations for any particular alternative. This report simply provides
guidance towards further study of each presented alternative.
To accomplish this goal, extensive research and analysis was performed to
understand the history and issues associated with the planning process at LAX.
In addition, knowledge of current and future aircraft and navigational
technologies, airfield operational policies, and environmental issues were
applied to the analysis.
This report begins with a background of the recent LAX master planning process,
followed by a comparative analysis of the various alternatives for North Airfield
redevelopment based on a series of safety, efficiency, technological, and
environmental considerations. This report provides a brief conclusion towards
justifying the appropriateness of further study of each proposed alternative.
Background
Since 1994, the Los Angeles World Airports Authority (LAWA) has been
engaged in efforts to create a comprehensive improvement and expansion plan
for Los Angeles International Airport (LAX). The result of these efforts included
the publication by the Los Angeles City Council of a Master Plan for LAX in
December 2004, which was followed by a published Record of Decision (ROD)
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and master plan approval by the Federal Aviation Administration (FAA) in May
2005.
The LAX Master Plan and associated ROD defined a series of capital expansion
plans to accommodate year 2015 forecast demand in commercial passenger
enplanements (78.9 Million Annual Passengers), air carrier, and general aviation
operations (2,300 daily operations), and cargo transport (3.1 million annual tons),
as well as to address issues of operational safety and environmental impacts
associated with expansion.
Specifically, the ROD described FAA’s unconditional approval of the Airport
Layout Plan (ALP) for LAX, which depicts the proposed capital improvements as
described in Alternative D of the LAX Master Plan, with the exception of what
had been determined as “collateral” landside development of vacant land near
the airport’s northern property border. Specific capital improvements approved
include the creation of center taxiways between both the north and south pairs of
parallel runways, designing north runways and taxiways to aircraft design
group (ADG) VI standards to handle new large aircraft such as the Airbus A-380,
expanding the length of north runways, increased taxiway spacing, along with
reconfigurations of Terminals 1, 2, 3, and the Tom Bradley International Terminal
(TBIT), and landside improvements including the construction of a ground
transportation center, intermodal center, consolidated rental car facility, and
automated people mover system.
In 2005, a series of lawsuits were brought against LAWA and the City of Los
Angeles, among others, challenging the approval of the LAX Master Plan and the
ROD, based on issues associated with environmental mitigation. In 2006, the
mayor of Los Angeles and the Los Angeles City Council approved a settlement
to these lawsuits, by, in part, agreeing to re-evaluate controversial (known as
“yellow light”) projects within the plan. This re-evaluation process has come to
be known as the LAX Specific Plan Amendment Study.
As part of the LAX Specific Plan Amendment Study, the mayor called for a reevaluation of North Airfield capital projects as described in Alternative D of the
master plan, citing the need to consider public opposition to the approved future
north runway reconfiguration, based on community perception that the
Alternative D North Airfield runway configuration offers no significant benefits
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to operational safety or efficiency, and imposes unnecessary environmental
impacts, particularly in the form of added noise to neighborhoods of Westchester
and Playa Del Ray, located north of the airport property.
Within the LAX Specific Plan Amendment Study, LAWA has begun to
reconsider airfield development options for the airport’s North Airfield. In
addition to the design described in Alternative D of the LAX master plan, five
additional alternatives, including a minimal change alternative, has been
presented for evaluation.
Current Airfield
As illustrated in Figure 1, the LAX airfield is comprised of two sets of parallel
runways separated by a midfield complex of nine airline passenger terminal
facilities. The airport commonly describes the runways south of the terminal
complex as the “South Airfield” and those runways north of the terminals as the
“North Airfield”.

Figure 1: Aerial View - Los Angeles International Airport, North Airfield and South Airfield
(source: Google Earth)

South Airfield
Runways on the South Airfield are identified as RWY 7L-25R and RWY 7R-25L.
Inboard runway RWY 7L-25R is 12,091 feet in length by 150 feet in width.
Outboard runway RWY 7R-25L is 11,096 feet in length by 200 feet in width. Each
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runway is rated for a weight bearing capacity of 1,250,000 pounds and capable of
handling long-haul heavy aircraft and with the exception of RWY 25L, each are
equipped with Category I instrument landing systems in each direction. RWY
25L is equipped with a Category IIIB instrument landing system. RWY 7L-25R
and RWY 7R-25L are accessed from the terminal and ramp areas by parallel
taxiways C and B and a series of entrance and exit taxiways (U, T, ST, P, N, M,K,
J, H, G, WG, WF, and F). In addition, a south parallel taxiway A connects the
runways to the general aviation facilities located on the south side of the airport
property. RWY 7L-25R is used primarily for departing aircraft. RWY 7R-25L is
used primarily for arriving aircraft. Both runways are capable of departing and
landing long-haul heavy aircraft. Approximately 53% of all operations1 and 7580% of all long-haul heavy2 aircraft operations occur on the South Airfield.
As approved in the LAX Master Plan and ROD, the South Airfield is currently
undergoing redevelopment, which includes relocating RWY 7R-25L 55 feet to the
south and constructing a 75 foot wide center parallel taxiway. The purpose of
this redevelopment project is to minimize the potential for runway incursions by
reconfiguring the existing high speed taxiways that directly intersect RWY 7L25R. Arriving aircraft on relocated RWY 7R-25L will be able to taxi onto the new
parallel center taxiway and hold prior to crossing RWY 7L-25R. Currently,
aircraft arriving onto RWY 7R-25L must hold on the high-speed exit taxiways
prior to crossing RWY 7L-25R. This project is scheduled for completion in 2008.

Figure 2: South Airfield Improvement Project (Source: LAWA)

An operation is defined as a takeoff or a landing. “Total operations” is defined as the sum of all takeoffs and
landings.
2 A heavy aircraft is defined as an aircraft with maximum gross takeoff weight of 255,000 lbs. or greater.
1
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North Airfield
Runways on the North Airfield at LAX are identified as RWY 6L-24R and RWY
6R-24L. RWY 6R-24L, the inboard runway, is 10,285 feet in length by 150 feet in
width and rated for a weight bearing capacity of 900,000 lbs. Each end of RWY
6R-24L and RWY 6L-24R is equipped with Category I instrument landing
systems. Access to and from these runways is provided by a series of high-speed
and low-speed taxiways E17, BB, AA, Z, E13, Y, W, E10, E8, V and parallel
Taxiway E. RWY 6R-24L is primarily used for departing aircraft.
Outboard runway 6L-24R, located approximately 700 feet to the north of 6R-24L
is 8,925 feet in length by 150 feet in width and rated for a weight bearing capacity
of 900,000 lbs. As with RWY 6R-24L, RWY 6L-24R is considered a precision
instrument runway, equipped with Category I instrument landing systems.
Access to and from RWY 6L-24R is provided via high speed and low speed
taxiways BB, AA, Z, Y, W, and V. At this time there is no parallel taxiway
associated with RWY 6L-24R. All access to RWY 6L-24R requires crossing RWY
6R-24L with the exception of access via taxiway D7 to E7, a “wrap-around”
taxiway located on the far east side of RWY 6R-24L. This wrap-around taxiway
is used primarily for aircraft departing from RWY 6L-24R. RWY 6L-24R,
however, is primarily used for arriving aircraft, limiting the use of this wraparound taxiway.
Both RWY 6R-24L and 6L-24R are designed for ADG V aircraft, with wingspans
up to but not including 214 feet and tail heights up to but not including 66 feet.
The close separation of the two parallel runways preclude independent
operations during weather conditions where cloud ceilings are less than 1000 feet
and visibility is less than 3 miles.
Currently, the north airfield at LAX handles approximately 47% of the airports
total operations and approximately 20-25% of all operations of long-haul heavy
aircraft. Longer runways on the airport’s South Airfield allow it to accommodate
the majority of the long-haul heavy aircraft operations due to its longer runways.
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Figure 3: Total Operations vs. Heavy Aircraft Operations (Source: LAWA)

Proposed North Airfield Alternatives
The LAX Master Plan has called for North Airfield improvements similar to the
improvements currently being constructed on the South Airfield. Similar to the
goals for the South Airfield, these improvements were intended to improve
operational safety by mitigating the potential for runway incursions, as well as to
allow for a more balanced distribution of long-haul heavy aircraft operations
between the North and South Airfields.
Alternative D
Specifically, LAX Master Plan Alternative D called for the extension of RWY 6L24R 1,495 feet to the west to a total length of approximately 10,420 feet, and for
the relocation of RWY 6R-24L 340 feet to the south of the existing runway
centerline and extensions of 135 feet to the west and 1,280 feet to the east for a
total length of approximately 11,700 feet. RWY 6R-24L would also be widened to
200 feet, as per ADG VI standards. A 75 foot wide parallel taxiway would be
constructed between extended RWY 6L-24R and extended/relocated RWY 6R24L.
To accommodate the southerly relocation of RWY 6R-24L, significant
modifications to Terminals 1, 2, 3, and the Tom Bradley International Terminal
(TBIT) would be required, resulting in an overall reduction of aircraft gates in the
terminal complex. To make up for this reduction, a satellite concourse west of
the TBIT has been included in the overall Alternative D Master Plan.
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Figure 4: LAX North Airfield: Master Plan Alternative D (Source: LAWA)

LAX Specific Plan Amendment Study Alternatives
The LAX Specific Plan Amendment Study describes five additional North
Airfield concepts. They are the following:
Concept One: Shift RWY 6L-24R 340 feet north, extend RWY 6L-24R 1,495 feet to
the west for a total length of 10,420 feet, extend a displaced threshold to RWY 6R24L 1,415 feet to the east, providing 11,700 feet for departing aircraft, and adding
a center parallel taxiway between the runways. This concept separates the two
runways by 1,040 feet.

Figure 5: LAX Specific Plan Amendment Study: North Airfield Concept One (Source: LAWA)
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Concept One allows for the preservation of the current terminal complex. It
provides for a center parallel taxiway to allow arriving aircraft on RWY 6L-24R
to exit prior to crossing RWY 6R-24L, as well as provides increased separation
between runways. Concept One utilizes a portion of the currently undeveloped
“collateral development area” property on north end of airfield.
Concept Two: Shift RWY 6R-24L 100 feet south and extend a displaced
threshold 1,415 feet to the east, providing 11,700 feet for departing aircraft,
extend RWY 6L-24R to 9,400 feet, and add a center parallel taxiway between the
runways. This concept separates the two runways by 800 feet.

Figure 6: LAX Specific Plan Amendment Study: North Airfield Concept Two (Source: LAWA)

Concept Two results in the loss of 16 to 20 gates in terminals 1, 2, and 3, and the
TBIT. It provides for a center parallel taxiway to allow arriving aircraft on RWY
06L-24R to exit prior to crossing RWY 06R-24L. Concept Two provides minimal
increased separation between runways.
Concept Three: Shift RWY 6R-24L 100 feet south, with no runway extensions
nor construction of a center parallel taxiway. High speed exit taxiways would be
constructed between the two parallel runways. This concept separates the two
runways by 800 feet.

Analysis of LAX North Airfield Alternatives, May 2007
Los Angeles World Airports Authority - SECOND DRAFT REPORT

Page 8

Figure 7: LAX Specific Plan Amendment Study: North Airfield Concept Three (Source: LAWA)

Concept Three results in what may be characterized as a minimal improvement
over the current airfield. Concept Three results in loss of 16-20 gates in terminals
1, 2, 3, and TBIT and provides only minimal increased separation between
runways.
Concept Four: Shift RWY 6L-24R 100 feet north, extend RWY 6L-24R to 10,420
feet, extend a displaced threshold to RWY 6R-24L 1,415 feet to the east, providing
11,700 feet for departing aircraft, and adding a center parallel taxiway between
the runways. This concept separates the two runways by 800 feet.

Figure 8: LAX Specific Plan Amendment Study: North Airfield Concept Four (Source: LAWA)
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Concept Four allows for the preservation of the current terminal complex. It
provides for a center parallel taxiway to allow arriving aircraft on RWY 6L-24R
to exit prior to crossing RWY 6R-24L. Concept Four provides minimal increased
separation between runways. While Concept Four does preserve the current
terminal complex, expansion of Terminals 2, 3 and the TBIT is limited to
maintain adequate taxi widths for ADG VI aircraft.
Minimal Change Concept: Minimally change the North Airfield, simply add a
45 degree exit taxiway to the end of existing RWY 6L-24R, and operational and
technological improvements including ASDE-X surface detection equipment,
runway status lights, and full air traffic control tower staffing.

Figure 9: LAX Specific Plan Amendment Study: Minimal Change Concept (Source: LAWA)

The Minimal Change Concept provides minimal enhancement to the North
Airfield. It maintains all runway lengths and runway separations. This concept
does nothing to encourage more balanced operations of long-haul heavy aircraft
between the North Airfield and the South Airfield. The Minimal Change
Concept does not impact the terminal complex or any collateral land north of
North Airfield.
Under each concept, runways stay at 150 feet in width but modifications to
paved shoulder areas and movement on runway lighting and signage
infrastructure are made in specific areas to accommodate ADG VI aircraft as per
recent FAA approval.
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Airfield Operational and Safety Considerations
Each of the above LAX North Airfield alternatives are being considered on the
basis of a series of specific characteristics. Specifically, each airfield is under
consideration for:
x
x
x
x
x

Compatibility to accommodate very large aircraft, as defined by Aircraft
Design Group (ADG) VI specifications.
Potential to mitigate runway incursions
Consideration of environmental impacts
Contribution towards increasing airfield capacity and reducing
operational delay
Inclusion of new technologies

These considerations are further described below.
ADG VI Design Specifications
To accommodate a new breed of very large commercial service and cargo
aircraft, the FAA has published airfield design standards to provide a safe
operating environment. These design standards are known as “Aircraft Design
Group (ADG) VI” design specifications. ADG VI design specifications pertain to
those aircraft with wingspans of length 214 feet up to but not including 262 feet
or tail heights from 66 feet up to but not including 80 feet.
The FAA requires runways designed to accommodate ADG VI aircraft to be at
least 200 feet in width, with 40 foot shoulders, and a surrounding runway safety
area (RSA) of 500 feet extending from the runway centerline. Taxiways designed
for ADG VI aircraft are required to be at least 100 feet in width, with 40 foot
shoulders, and taxiway safety areas of 262 feet from taxiway centerline, In
addition, runways must be separated by parallel taxiways by at least 500 feet.
Table 1 provides a comparison between ADG V and ADG VI design standards.
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Table 1: Airport Design Standards for Aircraft Design Group V and VI Airfields

Source: FAA Advisory Circular 150/5300-13 Airport Design Change 10

Recently, the FAA has approved modifications to standards that allow for
runway widths of 150 feet for ADG VI aircraft as long as modifications are made
to runway shoulders, and locations of runway lighting and signage
infrastructure is appropriately relocated.
The North Airfield at LAX is currently designed for ADG V aircraft, with
maximum wingspans of up to but not including 214 feet and tail heights up to
but not including 66 feet. As such, Runways 6L-24R and 6R-24L and associated
taxiways fall below design standards for new very-large aircraft.
Alternative D of the LAX Master Plan as well as the concepts described in the
LAX Specific Plan Amendment Study consider design specifications to
accommodate ADG VI aircraft to varying degrees. Alternative D provides the
greatest level of accommodation by widening RWY 6R-24L to 200 feet and
providing a center taxiway and associated spacing in accordance with ADG VI
design standards. Concepts One, Two, and Four partially accommodate ADG VI
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aircraft by providing adequate taxi spacing for certain taxiing paths on the
airfield and accommodate ADG VI runway operations by modifying runway
lighting and signage infrastructure while maintaining a runway width of 150
feet. Concepts Three and the Minimal Change concept provide minimal
accommodations to ADG VI aircraft by providing limited taxiway improvements
and spacing on the airfield.
The ability to allow for balanced operations of heavy aircraft between the North
and South Airfields at LAX are directly correlated to the degree of design to
accommodate ADG VI aircraft on the North Airfield. As such, Table 2
summarizes the potential for each alternative to encourage a balanced use of
heavy aircraft between the North and South Airfield at LAX.
Table 2: Potential to Balance Heavy Aircraft Operations

Runway Incursions
The Los Angeles World Airports Authority has in recent history ranked among
the highest of the nation’s commercial service airports in runway incursions,
leading the nation in incursions from 2000 through 2003. Following a trend of
decreasing numbers of runway incursions from 1998 through 2002, total runway
incursions have steadily increased through 2006. Throughout this period, annual
rate of runway incursions has minimally reduced from 1.42 incursions per
100,000 operations in 1998 to 1.37 incursions per 100,000 operations in 2006, as
illustrated in Figure 10. This result implies that efforts to reduce the rate of
runway incursions through policy and technology implementation are
minimized without appropriate infrastructure improvements. This hypothesis is
soon to be tested as improvements to the South Airfield come online.
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Figure 10: Runway Incursions at LAX 1998-2006 (Source Data: LAWA / FAA)

As illustrated in Figure 11, approximately 74% of runway incursions at LAX
have occurred on the airport’s South Airfield, the majority of which occurring on
inboard RWY 7L-25R, in the area immediately south of terminal four, near the
high speed exit taxiways from RWY 7R-25L. In addition, a cluster of runway
incursions have occurred at the eastern end of RWY 7L-25R. Current
modifications to the South Airfield are in part to mitigate the potential of future
runway incursions.
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Figure 11: Location of LAX Runway Incursions 1998-2006 (Source: LAWA)

Similar to the South Airfield, on the airport’s North Airfield, the locations of
recent runway incursions have tended to occur in two general areas on RWY 6R24L, specifically the east side of RWY 6R-24L and near the high speed exits from
RWY 6L-24R.
The locations of incursions on the east side of RWY 6R-24L suggest incursions
due to encroachment of aircraft and ground vehicles onto the runway from the
adjacent ramp and taxiway system immediately north of Terminals 1, 2, and 3.
These incursions occur in part due to the close proximity of the ramps, taxiways,
and runway in this area. Short distances between these critical areas leave little
room for error for vehicles moving within this environment. Disoriented
vehicles, due to unfamiliarity of the environment, limited visibility conditions, or
simply human error, have little time to correct wayward mistakes, often resulting
in runway incursions. The potential for mitigating incursions in this area lie in
part within increasing the distance between the terminal environment and RWY
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6R-24L, as suggested in alternative Concepts One and Four. Conversely,
reducing the distance between the runway and the adjacent taxiway
environment will do little to mitigate the potential of runway incursions, and
may be a factor in aggravating this issue.
The locations of incursions on RWY 6R-24L near the high speed exits from RWY
6L-24R suggest incursions due to the encroachment of aircraft exiting RWY 6L24R. These incursions occur perhaps in part due the close proximity of the two
closely separated parallel runways, and the fact that aircraft utilizing these highspeed exits must exit directly onto RWY 6R-24L. The potential for mitigating
incursions in this area lies in part within increasing the distance between the two
runways, as well as to add a center parallel taxiway. These implications are
illustrated in Figure 12.

Figure 12: Potential runway incursion mitigation options

A 2002 study by NASA3 using virtual reality simulation to evaluate how various
operational alternatives could contribute to reduced runway incursions, in the
absence of significant infrastructure enhancement. These alternatives included
3

Dorighi & Rabin, NASA Ames Research Center, “NASA Uses Virtual Reality to Target Runway
Incursions at LAX” Presented for the 2002 FAA Technology Transfer Conference.
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“swapping” runways by using the inboard runways (6R-24L and 7L-25R) for
arrivals and the outboard runways (6L-24R and 7R-25L) for departures, and
employing extra air traffic controllers in the tower. The result of this study
concluded that airfield safety does not improve significantly with operational
improvements alone, and that only significant improvements to airfield
geometry will have the greatest potential to reduce runway incursions.
Based on this analysis, Table 3 summarizes the potential of each alternative to
mitigate the potential for runway incursions on the North Airfield at LAX.
Table 3: Potential to Mitigate Runway Incursions

Operational Efficiency and Delay Considerations
One of the primary intentions of the LAX Master Plan has been to develop an
airfield and terminal environment capable of efficiently accommodating up to 79
million annual air passengers and approximately 2,300 daily aircraft operations.
To accommodate this level of demand, alternatives for airfield development
focus primarily on improving the movement of aircraft on the ground through
enhanced taxiways and ramp movement areas. Throughout each of the
alternatives considered in the LAX Master Plan and subsequent LAX Specific
Plan Amendment Study, the runway environment remains as two sets of closely
separated parallel runways capable of handling ADG group V aircraft, with a
portion of each airfield able to accommodate ADG group VI aircraft. As such,
the differences in overall operational efficiency between each alternative is less
significant than if additional runways were constructed or current closely
separated runways were separated by greater than 2,500 feet.
However, there is the potential for modification of the North Airfield to provide
some increases in operational efficiency. These potential effects on airfield
efficiency at LAX due to modification of north airfield runways include:
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Increased capacity for long-haul heavy aircraft operations as a result of the
extension of runway lengths on the north airfield: Increasing runway lengths
and improving associated taxiways will provide additional runway capacity for
long-haul heavy ADG VI aircraft. In addition, the ability to further separate
operations of ADG VI aircraft from other smaller aircraft will improve the
operational efficiency of the entire airfield.
Increased airfield ground movement efficiency under alternatives that provide
for a center parallel taxiway, as well as provide room for dual taxi lanes
between the terminal complex and runways: Improving the taxiway and ramp
environment will provide potential to remove current bottlenecks on the airfield,
thereby improving overall operational efficiency. It is to be noted that some
alternatives do not provide for a center taxiway, while others in fact reduce the
amount of ramp and taxi lane areas near the terminals.
In some alternatives, overall operational efficiency is threatened to decrease.
Specifically, modifications in gate capacity, particularly in alternatives that shift
RWY 6R-24L to the south, which would result in the necessary removal of
aircraft gates at Terminals 1, 2, 3 and the TBIT.
Based on this analysis, Table 4 summarizes the potential of marginal operational
efficiency implications for each alternative.
Table 4: Potential to marginally increase airfield operational efficiency
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Environmental Considerations
Figure 13 illustrates the 1st quarter 2006 noise contours surrounding LAX. The
northern edge of the 65 CNEL contour currently extends to the north of the
airport to approximately 500 feet south of Manchester Avenue and west into the
neighborhood of Inglewood. The current Collateral Development Area lies
within the 65 CNEL contour.

Figure 13: LAX 65 CNEL Contour Q1 2006 (Source: LAWA)

The current 65 CNEL contour also lies entirely within the current airport noise
mitigation program boundary. This program boundary was defined by an
historical 65 CNEL noise contour.
It is understood that, in general, modifications to airfields, particularly in the
form of runway extensions and increasing lateral runway separations have the
potential of reshaping noise contours to include greater areas of land, including
noise sensitive areas not currently considered within a noise mitigation program
boundary. This is due, in part, to the fact that such modifications not only
increase the physical boundaries of the airfield, but also tend to encourage an
increase in aircraft operational activity.
The various alternatives suggested for the North Airfield at LAX all have the
potential to increase the volume of aircraft operations, particularly by long-haul
heavy aircraft. However, while operations of long-haul heavy aircraft may
increase, the overall percentage of operations on the North Airfield is projected
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to remain as it is currently. Therefore, no significant increase in the size of noise
contours based on increased volumes is expected, other than that would be
expected from growth in aircraft operational demand regardless of any airfield
enhancement. There perhaps could be a slight increase in contours based on
aircraft size.
Conversely, any potential increase in noise contours may be mitigated by the
introduction of quieter aircraft engine and airframe technologies. In addition,
any impacts to air quality may be in part mitigated by improved engine
performance technologies, as well as reduced aircraft airfield delays.
It should be noted that a more comprehensive technical analysis of potential
noise impacts, employing standard accepted computer models, should be
considered for each of the LAX North Airfield enhancement options, to
determine a more accurate representation of future noise impacts to the
surrounding land uses.
Based on this analysis, Table 5 summarizes the potential of negative
environmental impacts for each alternative.
Table 5: Potential Level of Environmental Impacts

Technological Considerations
While it is assumed that the future of airfield operations at LAX will consider
newly developed technologies to enhance the safety and efficiency of airfield
operations, the Minimal Change Concept for the North Airfield in the LAX
Specific Plan Amendment Study explicitly describes the use of technology as a
primary dependent element in improving operations on the airfield, to the point
where the concept implies that technological implementations will provide equal
or better results as far as reducing runway incursions than physical
infrastructure enhancement. Specifically, the implementation of ASDE-X airfield
surface detection equipment is suggested to be the primary consideration within
the minimal change concept.
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Enhanced airport surface detection equipment (ASDE) is generally considered in
the aviation industry as an emerging technology that has great potential to
increase safety and efficiency of airfield usage, and, upon system maturation,
will be a recommended addition to any airfield, particularly in its ability to assist
air traffic controllers with identifying the movement of aircraft on the ground
during low-visibility conditions and in areas on the airfield blocked by direct
visual sight by buildings or other physical obstructions. As such, some form of
ASDE should be applied regardless of the North Airfield concepts considered.
Such equipment has the potential to provide added safety benefit particularly in
poor visibility conditions regardless of airfield design. However, recent reports
suggest that due to certain shortcomings in ASDE-X technology implementation
in particular, such equipment should not be considered a sole solution.
Specifically, recent investigative reports have revealed that ASDE-X technologies
fall short of accurately detecting all vehicular movement, and in particular fails
to detect the movement of ground-based vehicles not equipped with the same
transponder equipment found on aircraft. As ASDE-X relies primarily on
transponder emitted signals to detect and determine movement, the technology
will fall short in accurately detecting any motion not transponder equipped.
While additional investment in equipping ground based vehicles with
transponder technology is feasible, if not cost-significant, recent studies by the
Federal Aviation Administration state that equipping too many non-aircraft with
such transponders could cause excessive interference with air traffic control, the
primary user of transponder-based aircraft identification technology.
Furthermore, the presence of other potential movements on the airfield
impossible to equip with transponders, such as persons or wildlife, prevent
ASDE-X and other detection technologies from being a sole solution to
preventing safety threats such as runway incursions.
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Summary and Conclusions
This report has presented an objective evaluation of the alternatives for North
Airfield Development at LAX presented in the LAX Master Plan (Alternative D)
and the LAX Specific Plan Amendment Study (Concepts One through Four and
Minimal Change Concept). The evaluation considered the varying physical
characteristics of each alternative, as well as their implications for
accommodating long-haul heavy (ADG VI) aircraft, contributions to mitigating
runway incursions, and enhancing capacity, while minimizing environmental
impacts. In addition, the study considered the use of suggested technologies in
each of the alternatives, with technology being the primary enhancement
described in the Minimal Change Concept.
Based on the above evaluation, the results of this study reports that while each of
the presented alternatives are acceptable for further study, the appropriateness of
further study varies by alternative, based on their contributions to the
characteristics for consideration. Specifically, this study finds that Alternative D
and Concept One are most appropriate for further consideration, Concepts Two
and Four are less appropriate, while Concept Three and the Minimal Change
Concept are least appropriate for further consideration. These results were
determined by evaluating the impacts of each alternative on the study’s
characteristics for consideration as found in Tables 1 through 5. It should be
noted that this study does not make a preference as to which of the alternatives is
preferred, but simply those which are most appropriate for further study.
Table 6 summarizes the characteristics and potential impacts of each alternative,
and this study’s findings of appropriateness for further consideration.
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Table 4: North Airfield Alternatives Comparison Matrix

It is clear that tremendous amounts of time and resources have been dedicated
over a multi-year period to determine a preferred plan for the Los Angeles
International Airport that accommodates the area’s demand for air
transportation while minimizes risks to operational safety and environmental
impacts. It is hoped that this brief study will provide further focus towards
determining a preferred plan for the North Airfield which meets this mission of
the Los Angeles World Airports Authority.
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Executive Summary
The North Airfield Safety Study was undertaken by an Academic Panel comprised of
the six professors listed above, with very substantial participation by colleagues at
NASA-Ames. The primary aim of the study was to estimate as specifically as
possible the level of future safety of several alternate configurations of the LAX North
Airfield. An auxiliary goal was to provide useful information about the capacity
implications of the various configurations, in light of projections about LAX traffic
levels in 2020.
A central component of the study was a human-in-the-loop simulation exercise,
conducted during August 2009 at the NASA-Ames FutureFlight Central facility in
Mountain View, California. But the study also relied heavily on empirical evidence
about runway safety and capacity, based on historical experience at LAX and
elsewhere. The Panel took careful note of the changes completed in 2008 on the LAX
South Airfield, which moved the two parallel runways 100 feet further apart and
created a centerline taxiway between the runways.
As is explained in the report, the Panel concluded that the North Airfield of LAX is
extremely safe under the current configuration. Changes to the configuration could
create even greater safety, but they would be expected to reduce only slightly the
overall risk that LAX air travelers face in the journeys. (That overall risk level is itself
minuscule because air travel is exceedingly safe.) Considerations of capacity appear
to make some alterations to the North Airfield less attractive, and others—particularly
the option of moving Runway 24R 340 feet North—significantly more so. But the
Panel believes that it would be difficult to argue for reconfiguring the North Airfield
on safety grounds alone.

The Alternative Configurations
The study focused on five possible configurations of the North Airfield, including
two variants of the existing layout:

ix

(1A)

The existing configuration, in which runways 24L and 24R are separated by
700 feet, with no centerline taxiway between them.

(1B)

The existing configuration, but with changes to the taxiways leading from
runway 24R so that planes landing on 24R would cross runway 24L closer to
its west end.

(2)

The 100-North Option, which would create on the North Airfield essentially a
mirror image of the new arrangement on the South Airfield. Runway 24R
would be moved North by 100 feet, and a centerline taxiway placed between
runways 24L and 24R.

(3)

The 340-North Option, which would move runway 24R 340 feet to the North
and create a centerline taxiway between runways 24L and 24R.

(4)

The 340-South Option, which would move runway 24L 340 feet to the South
and create a centerline taxiway between runways 24L and 24R. This option
would entail the demolition of existing terminals 1-3 and the construction of a
new “linear” terminal.

(5)

The Three-Runway Option, which would replace runways 24L and 24R with a
single runway 24 and would handle most of the airport’s Group V aircraft
(e.g, 777class) and Group VI aircraft (e.g. Airbus 380 class), with other flight
operations concentrated on the South Airfield.

The Available Data
The Panel was fortunate to have a wealth of information generated by the simulations
at NASA-Ames. Experienced controllers worked simulated traffic at LAX--on both
the North and South Airfields--expected during busy hours based on 2020 forecasts
prepared by Ricondo Associates with modifications by the Panel. Three visibility
conditions were simulated: Daytime Visual, Daytime Instrument, and Night Visual.
Across the simulation hours, the number of operations by Group VI aircraft—the
grouping with the largest planes, namely, the Airbus 380-800 and the Boeing 747-8—
varied from two to six. Some of the landings were performed by actual pilots in a
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Boeing 747-400 flight simulator, while other aircraft were landed by “pseudo-pilots”
using a computer-based interface.
Several types of information and data were collected in the simulations. After the
sessions, intensive oral and written interviews were conducted with both pilots and
controllers. Moreover, some “anomalies” were introduced into the simulation to
provide an alternate perspective on how well the controllers were coping with heavy
and diverse traffic. For example, some pseudo-pilots were asked deliberately to read
back controller instructions incorrectly, to see whether the controller noticed and
corrected the error. In addition, data were available about the number and duration of
transmitted messages between pilots and controllers. This information offers some
insight about controller workload.

The Panel also thought it important to scrutinize information from several other
sources, including:
•

FAA projections about the national risk of fatal runway collisions in 2020

•

FAA assessments about the accident-reduction potential of new
technologies, such as the ASDE-X radar and Runway Status Lights

•

The history of runway incursions on both the South and North Airfields of
LAX

•

The runway incursion history at other US airports besides LAX

•

Worldwide historical data about casualty patterns in fatal runway
collisions

•

Worldwide historical data about runway excursions, in which a single
aircraft deviates sharply and suddenly from its intended path

•

Data about easterly arrivals at LAX, which were not included in the
NASA simulation
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Findings about Safety
The Baseline Case
After much analysis, the Panel unanimously concluded that the existing North
Airfield will be extremely safe even under traffic levels projected for 2020. More
specifically:
The Panel estimates that, at 2020 traffic levels, fatal runway collisions on
the existing North Airfield would occur on average approximately once
every 200 years.
The Panel’s reasoning is explained in detail in the report, but a quick synopsis would
be:
•

Various FAA studies imply that, at 2020 traffic levels, fatal runway collisions
would occur at some towered US airport once every eight years.

•

This estimate assumes high effectiveness for new technologies like AMASS
(Airport Movement Area Safety System) ASDE-X radar and Runway Status
Lights. (LAX South is one of the very few US airports that have all three
technologies.) Thus far, the FAA’s prediction has been justified by events:
major runway incursions in the US dropped 80% between Fiscal 2000 and
Fiscal 2009 (from 67 to 12). Furthermore, there have been no fatal runway
collisions anywhere in the US since March 2000, and the accident on 2/2/91 at
the LAX North Airfield—nineteen years ago – was the last collision at a
towered US airport that caused deaths to scheduled airline passengers.

•

To be conservative, the Panel estimated that fatal runway collisions would
occur at 2020 traffic levels once every four years rather than every eight. In
effect, the Panel was assuming twice the level of collision risk estimated by
FAA.

•

But if a fatal runway collision occurred at 2020 traffic levels at one of the US
towered airports, what is the chance it would take place on the LAX North
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Airfield rather than elsewhere? The Panel made eight different estimates of
this probability, based on:
o The runway incursion history at LAX-North relative to that for the
entire US
o The LAX-North share of squared traffic levels in the US, a key metric
because FAA airport surface risk models assume that risk varies in
proportion to the square of traffic levels.
o Safety levels at other US airports that pilots in the NASA-Ames
simulation considered equally safe with LAX-North (the “peer
airports”). These peer airports included Atlanta, San Francisco, Miami,
and New York-JFK.
•

The eight estimates of the chance that a fatal runway collision that took place
in the US would occur at LAX-North ranged from a low of 1 in 140 to a high
of 1 in 60. To be conservative, however, the Panel estimated to be 1 in 50
(2%) the probability that the venue would be LAX-North. In other words, the
Panel used a risk estimate for LAX-North that was higher than any that arose
under its diverse estimation methods.

•

The Panel explored whether the growing frequency of Group VI aircraft on
the North Airfield might pose incremental collision risk, and concluded that it
would not. A major reason for this conclusion is that Group V aircraft (the
largest planes for which there is historical data) have not been involved in
incursions at LAX to a disproportionate extent.

•

The Panel then combined its numerical risk estimates. If:
o

fatal runway collisions occurred once every four years at some
towered US airport and

o 1 in 50 of these collisions took place at LAX-North
Then it follows that fatal runway collisions at LAX-North collisions would
occur every 4x50=200 years.
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Using the “one in every 200 years estimate,” plus estimates about the casualties in a
fatal runway collision at LAX North, and data about LAX passenger traffic around
2020, the Panel reached a further approximation:
At 2020 traffic levels, the Panel estimates that fatal runway collisions at LAXNorth would claim approximately five lives per decade. Because of the margin of
error associated with this estimate, a range estimate for the actual rate extends from a
low of one death per decade to a high of eight deaths per decade. Given that roughly
750 million passengers would use LAX each decade at 2020 traffic levels, the
figure “five death per decade” works out to one death per 150 million
passengers.
The statistic “one in 150 million” is obviously small in absolute terms. It is also
extremely small relative to other accident risks that US residents face: an American
baby born today, for example, has approximately a 1 in 100 chance of eventually
dying in an auto accident. Moreover, the risk is small even relative to the exceedingly
low risks of passenger air travel: the death risk per flight for US air travelers is
approximately 1 in 10 million, which is fifteen times the risk that the LAX-North
runways would present in the baseline case.

The Interim Improvements to the North Airfield (IRSIP)
The Panel explored evidence about whether IRSIP would improve North Airfield
safety by requiring planes landing on Runway 24R heading towards terminals to cross
Runway 24L further down the runway. The Panel estimates that the plan could
increase from 33% to 51% the chance that a departing aircraft on 24L would already
be airborne at the point where a landing plane blundered onto the takeoff runway. But
the probability that a landing plane blunders onto 24L might not decrease
significantly if the new runway exits proposed in IRSIP induce the high runway
incursion rates associated with taxiways Zulu and AA. Indeed, for planes that now
use Taxiway Yankee, the data suggest that the risk of incursion might well go up.
Thus, it is possible that closing Taxiway Yankee would do more harm than good, and
the matter warrants further study.
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Moving Runway 24R 100 Feet North
Because such a proposal would essentially replicate on the North Airfield what has
already been done on the South Airfield, the Panel put considerable weight on
evidence about whether incursions have dropped on the South since its
reconfiguration. While only about 18 months of data are at hand about safety under
the new arrangements, they suggest that the changes have reduced incursion risk on
the South by about 40%. The apparent reason for the improvement is the new
centerline taxiway, which causes landing planes to slow down before crossing the
takeoff runway and which gives controllers greater flexibility in deciding when
planes landing on Runway 25L should cross Runway 25R.
The Panel also considered a good deal of other evidence about the effectiveness of a
100-North configuration. From the NASA-Ames simulation, there were data about
anomalies and radio communications between tower and pilot, as well as survey
reactions from pilots and controllers. There were incursions data from airports other
than LAX that have configurations similar to 100-North, and there were indications
that Runway Status Lights might be especially effective when accompanied by a
centerline taxiway. Some of this evidence suggested that the benefits of 100-North
would exceed the 40% suggested by South Airfield data, while other evidence
suggested a benefit less than 40%. The Panel concluded that, on balance:
40% is a reasonable estimate of the reduction in the risk of a fatal runway
collision on the North Airfield if the existing runways were replaced by a
100-North configuration.

Moving Runway 24R 340 Feet North
The Panel considered various data about this option, which has the distinguishing
feature that its centerline taxiway is far enough from the active runways that Group
VI aircraft need not require special treatment. The reconfiguration would also allow
landing pilots crossing Runway 24L to get a better view than otherwise of departing
traffic.
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After various analyses, the Panel concluded that 340-North reduces collision risk
relative to 100-North, but not by an enormous factor (perhaps 25%). Much of the
benefit of introducing a centerline taxiway would already be achieved with the 100North configuration. The Panel estimates that:
55% is a reasonable estimate of the reduction in the risk of a fatal runway
collision on the North Airfield if the existing runways were replaced by a
340-North configuration.

Moving Runway 24L 340 Feet South
Operationally, this arrangement is similar to 340-North. But the Panel concluded that
the safety benefits would be slightly smaller, largely because the NASA simulations
suggest that ground arrangements associated with revamping the terminals could get
more complex and demanding for controllers. The Panel estimates that:
50% is a reasonable estimate of the reduction in the risk of a fatal runway
collision on the North Airfield if the existing runways were replaced by a
340’ South configuration.

Moving to a Three-Runway Airport
If there were only one runway on the North Airfield, then planes landing there would
have no takeoff runways to cross en route to terminals. On the other hand, the North
Airfield would be perpetually involved in mixed operations, in which landings and
takeoffs occur on the same runway. (Mixed operations on the North Airfield would
occur even under other configurations, but to a much lesser extent.) Results from the
NASA simulations and data about other US airports that extensively conduct mixed
operations suggest that a three-runway configuration would largely achieve the safety
benefits for which its proponents hope. The Panel estimates that:
50% is a reasonable estimate of the reduction in the risk of a fatal runway
collision if the existing North Airfield were replaced by a single Runway
24 under a three-runway configuration for LAX.
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Capacity Assessment
The Panel was asked whether the limitations of airport capacity under individual
configurations of the North Airfield would “unduly impact” the ability of LAX to
handle the volume and mix of air traffic projected for 2020. Here the experiments at
NASA-Ames provided quantitative data about how many departures that could be
achieved under peak traffic conditions, as well as taxi-in and taxi-out times. Across
the simulation hours, there were variations in weather and visibility conditions and in
the number of Group VI aircraft, allowing a clearer picture of the sensitivity of
capacity findings to the background assumptions.
The Panel concluded that the baseline, 100-North, and 340’ South configurations
could handle even peak traffic without “unduly” suffering stress and delay.
In the 340-North configuration, however, there was conspicuous improvement in
capacity over the baseline and 100-North cases. The Panel estimates an annual cost
savings of $15 million because of the reduction in taxiing times and runway blocking
operations. The gain in departure capacity would be modest (perhaps four additional
operations per hour), but it would open the door to reduced arrival delays. (The study
did not estimate this size of this benefit.) Besides a capacity gain, having a centerline
taxiway allows greater flexibility in handling aircraft and, in particular, Group VI
aircraft.
The capacity results for the three-runway configuration were less encouraging: the
reduction in departures observed at NASA could have adverse direct and indirect
consequences. Given that mixed operations would occur on the North Airfield (i.e.,
landings and takeoffs on the same runway), arranging for departures in the face of
frequent arrivals would be challenging. It is also true that the temporary shutdown of
a runway can cause considerably more disruption when there are only three runways
rather than four. The Panel fears, therefore, that the capacity limitations in the threerunway case would be unduly constraining in peak conditions, which would prevail
for nine hours of the day under the 2020 forecast.
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Caveats
The Panel has never been under any illusion that it could provide exact results rather
than plausible approximations. Among the reasons for caution are:
• The 2020 forecasts about traffic levels at LAX, and about the fraction of
traffic involving Group VI aircraft, are subject to considerable uncertainty.
• The experiments at NASA-Ames were extremely sophisticated and well
conducted, but they can only approximate what might happen under various
configurations of the North Airfield.
• Data about historical experience are valuable, but there are issues in
generalizing from other airports to LAX, and from past patterns to those that
might prevail in the future under new arrangements. Moreover, many of the
data are subject to the high random variability associated with rare events, a
circumstance that poses real challenges for statistical estimation.
One might remember, however, the adage that the perfect is the enemy of the good.
The Panel believes that the thrust of its conclusions is accurate, and that the
experiment at NASA-Ames and the review of historical and other data serve to point
in the right general direction if not at the exact angle.
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Main Conclusions
The Panel is unanimous on all of the following points:
•

For projected 2020 traffic levels and traffic mix, the LAX North Airfield is
extremely safe under the current configuration.
The Panel estimates that, at 2020 traffic levels, fatal runway collisions would
occur on the North Airfield at an expected rate of one every 200 years, and
that such fatal collisions would cause approximately one death for every 150
million LAX passengers. That level of risk is low even relative to the
exceptional safety of US passenger aviation.

•

All the proposals to create new configurations on the North Airfield would
reduce by a substantial percentage the risk of a runway collision.
More specifically, the evidence from the NASA-Ames simulation and
numerous kinds of historical data suggest that:
o Moving Runway 24R 100 feet North and creating a centerline taxiway
could reduce collision risk on the North by about 40% relative to the
baseline.
o

Moving Runway 24R 340 feet North and creating a centerline taxiway
could reduce collision risk on the North by about 55% relative to the
baseline.

o

Moving Runway 24L 340 feet South and creating a centerline taxiway
could reduce collision risk on the North by about 50% relative to the
baseline.

o Creating a single Runway 24 to replace 24L and 24R could reduce
collision risk by about 50% relative to the baseline.
•

However, because the baseline level of collision risk is so low, reducing that
risk by a substantial percentage is of limited practical importance.

Aviation at LAX is exceedingly safe. Of the 750 million passengers who would
use LAX per decade at 2020 traffic levels, only about 80 might be expected to
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perish in air disasters in the baseline case. Of these 80 deaths, five might occur in
runway collisions. Reconfiguration of the North runways might be expected to
reduce total deaths to about 78.
•

In terms of capacity, changes in the configuration could have major effects.
o Moving to a three-runway configuration could cause huge difficulties,
even under visual flight conditions.
o Moving to the 340’-North configuration, on the other hand, might
significantly reduce airport congestion during peak hours and could
provide appreciable capacity benefits.

•

A serious case could be made for building 340-North based on its capacity
benefits, and it would improve safety.
But it would be more useful to consider the safety benefits the “icing on the
cake” rather than the cake itself.

•

However, the North Airfield Safety Study was, as the name implies, primarily
about safety. All things considered, the Panel cannot construct a compelling
argument on safety grounds alone for reconfiguring the North Airfield.
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1. INTRODUCTION
In April, 2008, Los Angeles World Airports (LAWA) and the North Airfield Safety
Advisory Committee (NORSAC) agreed to create an Academic Panel, which would conduct the
North Airfield Safety Study with very substantial assistance from colleagues at NASA-Ames.
The panel consists of six professors from various universities and various disciplines in Science
and Engineering, but who have in common a longstanding interest in issues about aviation safety
and efficiency. The Panel members are:
Arnold Barnett (Chair)

MIT Sloan School of Management
PhD in Mathematics

Michael Ball

University of Maryland Smith School of Business
PhD in Operations Research

George Donohue

George Mason University
Department of Systems Engineering and Operations Research
PhD in Mechanical and Aerospace Engineering

Mark Hansen

University of California, Berkeley,
Department of Civil and Environmental Engineering
PhD in Civil Engineering

Amedeo Odoni

MIT Department of Aeronautics and Astronautics
Department of Civil and Environmental Engineering
PhD in Operations Research

Antonio Trani

Virginia Polytechnic Institute and State University
Department of Civil and Environmental Engineering
PhD in Civil Engineering

Over the past eighteen months, the Panel has considered a host of issues related to safety
and capacity of the LAX North Airfield, under a variety of configurations that could be adopted
in the future. A central aspect of its work was an experiment at NASA-Ames in August 2009, in
which pilots and controllers took part in sophisticated simulations of what might happen on the
North Airfield in a busy hour in 2020, assuming several different geometries for the runways and
taxiways. The Panel also considered information about past runway incursions and accidents at
LAX and elsewhere, about the effectiveness of new technologies meant to enhance runway
safety, and about the characteristics of LAX operations now and in the past. The Panel recognized
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from the beginning that it was engaged in an exercise in approximation, which might advance the
discussion beyond a clash of conjectures about safety and capacity but fall short of exact
predictions on either topic.
The main findings of the investigation are discussed in detail in this report. As we will
describe, the Panel believes that:
•

Even at projected 2020 traffic levels, the North Airfield would be extremely safe under
the existing runway configuration.

•

Nearly all the changes to the configuration that the Panel considered would be expected
to improve safety, and to reduce runway collision risk by an appreciable proportion.

•

However, because the baseline level of risk is so low, even reducing it by a significant
fraction is of limited practical importance.

•

Capacity might increase and congestion substantially diminish on the North Airfield
under certain changes of runway layout.
In consequence of these assessments, the Panel believes that a case for changing the

North Airfield might arise from capacity considerations, but that the case for doing so for safety
reasons alone is not compelling.

A modest improvement in safety might be “the icing on the

cake” of a reconfiguration undertaken for other reasons, but it would probably not be the cake
itself.
We begin our work in the next chapter, where we summarize what the Panel was and was
not asked to do. Then in Chapter 3 we specify the six configurations of the North Airfield that
were studied (including two variants of the baseline). In Chapter 4, we offer an overview of the
experiment at NASA-Ames; in the following section, we list the other kinds of information that
the Panel studied. Estimates about the safety of operations at 2020 traffic levels start in Chapter 6
and continue through Chapter 12, while Chapter 13 offers a detailed overview of findings about
capacity. Finally, Chapters 14 through 17 offer caveats, answers to some specific questions
posed to the Panel, some general observations and suggestions about North Airfield safety, and an
overview, summary, and conclusions. An Addendum presents nine commentaries about the
preliminary draft of this study, along with the Panel’s responses to them. Many specific details
about the investigation and much background information are presented in the appendices.

2

2. THE CHARGE TO THE PANEL
The Panel proceeded with certain understandings about what was expected of it.

Here

we articulate those understandings.

2.1.

Safety First
The very fact that the endeavor was called the North Airfield Safety Study (as opposed to

(say) the North Airfield Safety and Capacity Study) seemed to us to say a great deal about its
priorities.

We inferred that, above all, LAWA/NORSAC wanted to know whether certain

configurations of the North Airfield could not guarantee at 2020 traffic levels an acceptably-high
level of passenger safety. LAWA/NORSAC also wanted to know whether other configurations
could do better at meeting high safety standards.
But we also understood that we were not being asked for vague or platitudinous
assessments. It would not be enough to say that “X seems safer than Y”; we were asked to
quantify “how much safer is X than Y?” as well as to specify “how safe was Y in the first place?”
We therefore strived for – and obtained – quantitative estimates of passenger mortality risk in
various LAX-North runway configurations. We also brought supplementary information to bear
to offer perspective on the risk estimates and make clearer what the statistics meant
•

About absolute risk to LAX passengers

•

About relative risk compared to other safety hazards that face Los Angeles residents

•

About runway risk relative to other mortality risks that air travelers face

2.2.

Capacity Too
But we were also asked to consider capacity issues about the North Airfield. We were

charged with investigating whether the constraints associated with individual runway
configurations might “unduly impact” the ability of LAX to handle the levels of traffic that were
projected for 2020. We considered two aspects of capacity that are related but not identical:
(i)

Will the airport be able to accommodate the number of landings and takeoffs that
would be sought at a peak hour, under various plausible assumptions about the fleet
mix (e.g., about the fraction of operations involving aircraft design group VI
aircraft)?
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(ii)

Will the operations that do occur take place expeditiously, or might there be a high
degree of queuing and other forms of congestion? (For example, even if flight Z
takes off as desired in the peak hour, did it do so rapidly or did it spend twenty
minutes in taxi-out time before takeoff?)
Using information from the NASA Ames simulation and from other sources, we strived

for specific answers to these questions for every configuration that we considered.

2.3.

The Nine Questions

At the outset, we were given a set of nine questions that it was hoped we would answer the study:
(1)

What are the causes of past and ongoing runway incursions and surface incidents on the
LAX North Airfield?

(2)

Are these incursions indicative of a current unacceptable level of risk by the FAA
safety standards?

(3)

What role does the existing airline fleet of aircraft serving LAX play in the risk of
runway incursions?

(4)

What roles do airfield marking, lighting, and signage play in the risk of runway
incursions at LAX?

(5)

What role does human error play in the risk of runway incursions? What role does
air traffic control staffing play in the risk of runway incursions?

(6)

What other factors play a role in the risk of runway incursions?

(7)

Why has the South Airfield historically been subject to substantially more runway
incursions than the North Airfield?

(8)

Is there a relationship between the LAX North Airfield and South Airfield
operations and the risk of incursions at the airport in general? If so, is this
relationship a safety issue or problem?

(9)

Will the planned airline fleet of aircraft have an impact on the LAX North
Airfield operations? If so, is this a safety issue or problem?

In the body of our report, we address most of these questions directly or indirectly. But
we devote a section (Section 15) to offering succinct summaries of our responses to the
nine questions.
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What the Panel Was Not Asked
We understood from the beginning that our assignment was not open-ended. We were not
asked to consider the environmental implications of operating the North Airfield under different
configurations, or the potential consequences on communities that border LAX. Nor were we
asked to discuss how desires for a “balanced airfield” between North and South affect the
attractiveness of particular configurations. And we were not expected to estimate the dollar cost
of reconfiguring the North Airfield in various ways.
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3. ALTERNATE CONFIGURATIONS FOR THE NORTH AIRFIELD
This section presents a brief overview of alternative configurations considered in this
study. Overall, six alternatives or configurations were studied and modeled using the NASA
Ames Research Center FutureFlight Central (FFC) and a series of external computer models and
analyses performed by the Academic Panel. NORSAC provided four configurations for analysis:
1) Baseline, 2) moving runway 24L 340 South (340-South) with a center taxiway and a linear
terminal configuration in the North airfield, 3) moving runway 24R 100 feet North (100-North)
with a center taxiway, and 4) moving runway 24R North (340-North) with a center taxiway.
Further description from NORSAC indicated the desirability to study all Group VI aircraft (ADG
VI) operations in the South (called Baseline-S in this report). This effectively produced five
alternatives. The Academic Panel also considered other options early on, including an EndAround Taxiway design (EAT) with a 52-foot depressed end-around taxiway for runway 24R.
This would have allowed ADG VI operations around the depressed taxiway without affecting
departure operations on runway 24L. The idea was not investigated further. The Academic Panel
considered a sixth alternative for the airport, which was suggested at one of the earlier meetings
with NORSAC. This alternative replaces the North Airfield’s two runways with a single runway
with well-designed supporting infrastructure, such as high-speed runway exits and parallel
taxiways allowing expeditious service on the single runway for both departures and arrivals.

3.1.

Baseline
The baseline configuration is the existing configuration of the North Airfield with minor

upgrades in terms of runway status lights. The Baseline alternative is shown graphically in Figure
3-1. Runway 24R is the primary arrival runway with a runway length of 8,925 feet and 150 feet in
width. The runway has 50 foot stabilized shoulders to accommodate ADG VI aircraft for both
landings and departures. Due to its length, Runway 24R would not be expected to support ADG
VI departure operations. Runway 24L would remain at 10,285 feet long and 150 feet wide.
Shoulders are 50 feet wide allowing unrestricted ADG VI operations according to a modification
of standards approved by the Federal Aviation Administration (FAA). Figure 3-1 shows the
locations of runway status lights in the North Airfield. Taxiways Echo-8 (E8) and Victor (V)
leading to runway 24L would be protected with runway-entrance lights (RELs) if runway 24L is
unsafe for entry or crossing. The Runway 24L threshold has Takeoff-Hold Lights (THLs) as
indicated by the long red line starting at Runway 24L threshold in Figure 3-1. Runway exits
Yankee (Y), Zulu (Z) and Alpha-Alpha (AA) have runway-entrance lights (RELs) to signal
6

aircraft if runway 24L is unsafe for entry or crossing. On the South airfield runways 25R and 25L
remain unmodified at 12,091 x 150 feet and 11,095 x 200 feet, respectively. Runway 25L is
compliant with ADG VI criteria in terms of the runway width and length. The South airfield has a
75-foot center taxiway located 400 feet from both runways 25L and 25R. The separation of the
center taxiway is compliant with ADG V only under visibility conditions at or above 3/4 mile
according to FAA design standards (FAA, 2010). The center taxiway separation does not meet
FAA design standards to handle ADG VI independently. The current FAA criteria for ADG VI
requires 500 feet separation between runway centerline and parallel taxiways for runways with
approaches down to ½ mile plus adjustment to clear the runway Obstacle Free Zone (OFZ)
surface. If the approach minima are lower than ½ mile, the FAA requires 550 feet plus correction
for OFZ surface clearance.
ADG VI landings in the South require special attention by the ATC local controllers.
Once an ADG VI aircraft is on the center taxiway, it blocks departures on 25R until the aircraft
has crossed runway 25R and cleared the runway Obstacle Free Area (OFA). The South offers an
extra challenge for ATC ground controllers because the distance between taxiway Bravo (B) and
runway 25R does not allow simultaneous taxiing of ADG VI on Bravo and a departure on 25R.
The distance between runway 25L and taxiway Bravo is 350 feet. Current work by LAWA on
taxiway Charlie (C) should address some of these operational limitations. During the FFC
simulations the Academic Panel asked NASA to locate runway-entrance lights (RELs) on the
South at taxiway locations Mike (M), Papa (P), Tango (T), and Uniform (U) leading from center
taxiway Hotel (H) to runway 25R. Similarly, FFC simulations had runway-entrance lights (RELs)
located at taxiways Foxtrot (F) and Bravo (B) leading to runway 25R from the North. Finally, the
Baseline scenario has Takeoff-Hold Lights (THLs) on runway 25R.
The Baseline configuration has a total 153 gates in ten different terminal complexes.
Figure 3-2 illustrates the gate configuration provided by LAWA simulating the gate configuration
expected in the year 2020. The appendix lists the gate compatibility with various aircraft and
provides the gate naming nomenclature used in the study. Terminals 1-8 exist today. The Westside of the Tom Bradley International Terminal (TBIT) and the Midfield Terminal (MID) are new
additions to the airport assumed to be in place in year 2020.
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Figure 3-1: Los Angeles International Airport Baseline Alternative. Source:
LAWA and HNTB (2009).

Figure 3-2: Los Angeles International Airport Gate Layout for Alternatives
Baseline, 340-North, 100-North, and 3R (source: LAWA, 2009).
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3.2.

Baseline with Interim Runway Safety Improvement Project (IRSIP)
This configuration is an adaptation of the Baseline alternative. The Academic Panel was

asked to look at this alternative late in July 2009 when the FFC experiments were ready to start.
This configuration was not modeled in NASA’s FutureFlight Central due to time constraints. The
analysis presented in Section 7 of the report uses analytical techniques to examine the potential
safety benefit of this alternative.
The basic idea of IRSIP is to move taxiway Zulu further downstream on runway 24R and
create a new high-speed exit called AA1. The old Zulu and Yankee runway exits will be closed
creating three similar high-speed runway exits on runway 24R. The change attempts to move
possible runway incursions further downstream to the last one-third of runway 24L. Figure 3-3
illustrates the new layout of IRSIP.

Figure 3-3: Proposed Interim Runway Safety Improvements in the North Airfield.
Source: LAWA and HNTB (2009).

3.3.

Runway 24R Moved 100 feet North with Centerline Taxiway (100-North)
This configuration duplicates the current conditions of the South airfield in the North.

Runway 24R is moved 100 feet to the North allowing a placement of a new center taxiway
between runways 24R and 24L as shown in Figure 3-4. The layout shown in the figure predates
the time when NASA and the Academic Panel became involved in this study. As originally
proposed, runway 06L-24R would have a total of five runway exit locations for landings to the
West. Runway exits Kilo-3 (K3) and Kilo-4 (K4) are high-speed exit locations leading to center
taxiway Kilo (K). Runway exits Bravo-Bravo (BB), Charlie-Charlie (CC) and Delta-Delta (DD)
are three right-angle runway exits further downstream on runway 24R. Runway 24R would be
extended to 10,286 feet to protect landings from the East. A displaced threshold is provided for
landings to the East on runway 06L. The length of the displaced threshold on 06L is
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approximately 850 feet long. Three runway exits are provided for East arrivals to runway 06L24R. The study did not simulate East flow arrivals as they represent only 5% of the total
operations at LAX.
Runway 24L is extended to a total of 11,563 feet long (see Figure 3-4). The first 1,250
feet of threshold 24L constitute a displaced threshold but are usable for departures. A new
taxiway (Echo-7) is built as an extension to existing taxiway Echo. Echo-7 provides access to
threshold 24L for departures. Both North runways retain their 150-foot width and 50-foot
shoulders allowing ADG VI operations. Runway 24L has an 850-foot displaced threshold on
runway end 06R. This provides protection for approaches from the East. A full center taxiway
Kilo is present in this scenario. Kilo has a total of eight perpendicular taxiways to cross runway
24L. For the purpose of the FFC simulation, the location and placement of runway status lights in
the 100-North configuration at crossing taxiways W, Y, Z, AA, and BB. These locations were
selected based on our prediction models for runway exit use with landings on runway 24R. In
FFC simulations runway exits CC and DD were never used. The South airfield follows the same
configuration described in Section 3.1 for the Baseline alternative.

Figure 3-4: Los Angeles International Airport Alternative 100-North. Source:
LAWA and HNTB (2009).
Operationally, 100-North would mirror operations of the South airfield today with a few
exceptions. Three operational issues in the 100-North are: 1) the staggered thresholds 24L and
24R require ATC wake vortex separations between arrivals and departures; 2) the distance
between inboard runway 24L and parallel taxiway Echo (i.e., 400 feet) provides more flexibility
to ATC ground controllers compared to the South airfield; and 3) a restriction on the number of
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ADG VI aircraft in the first 3,000 feet of taxiway Echo if an inboard arrival is to be processed.
The handling of ADG-VI on the centerline taxiway has similar restrictions as those described for
the South in Section 13.1.
The 100-North configuration has a total of 153 gates in ten different terminal complexes.
Figure 3-2 illustrates the gate configuration provided by LAWA for operations in the year 2020.
The gate configuration is similar to that of the Baseline alternatives described in Section 3.1.

3.4.

Runway 24R Moved 340 feet North with Centerline Taxiway (340-North)
This configuration moves Runway 24R 340 feet to the North allowing a placement of a

new center taxiway between runways 24R and 24L 520 feet from either runway. The layout of
340-North is shown in Figure 3-5. The layout shown in the figure predates the time when NASA
and the Academic Panel became involved in this study. As originally proposed by the HNTB and
LAWA, runway 06L-24R would have a total of five runway exit locations for landings to the
West. Runway exits Kilo-3 (K3) and Kilo-4 (K4) are high-speed exit locations leading to center
taxiway Kilo (K). Runway exits Bravo-Bravo (BB), Charlie-Charlie (CC) and Delta-Delta (DD)
are three right-angle runway exits further downstream on runway 24R. Runway 24R would be
extended to 10,286 feet to protect landings from the East. A displaced threshold is provided for
landings to the East on runway 06L. The length of the displaced threshold on 06L is
approximately 850 feet long. Strangely for this configuration, only two runway exits are provided
for East arrivals to runway 06L-24R. The study did not simulate East flow arrivals as they
represent only 5% of the total operations at LAX.
Runway 24L is extended to a total of 11,563 feet long (see Figure 3-5). Similar to 100North, the first 1,250 feet of runway 24L constitute a displaced threshold but are usable for
departures. A new taxiway (Echo-7) is built as an extension to existing taxiway Echo. Echo-7
provides access to threshold 24L for departures. Both North runways have 150-foot widths and
50-foot shoulders allowing ADG VI operations. Runway 24L has an 850-foot displaced threshold
on runway end 06R. This provides protection for approaches from the East. A partial center
taxiway Kilo is present in this scenario. This inconsistency compared to 100-North has no effect
on the outcome of FFC simulations because only West-flow arrivals were modeled. Kilo has a
total of nine perpendicular taxiways to cross runway 24L. For the purpose of the FFC simulation,
the locations and placements of runway status lights in the 100-North configuration are crossing
taxiways W, Y, Z, AA, and BB. These locations were selected based on our prediction models
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for runway exit use with landings on runway 24R. The South airfield follows the same
configuration described in Section 3.1 for the Baseline alternative.
Operationally, 340-North allows ADG VI aircraft to taxi on the center taxiway (Kilo)
without affecting departure operations on the inboard runway (24L) 99.55% of the time at LAX
(FAA ASPM records, 2009). According to the current FAA airport design criteria, ADG VI
aircraft require 500-foot separation between runway centerline and parallel taxiways for runways
with approaches of no less than ½ mile plus adjustment to clear the runway Obstacle Free Zone
(OFZ) surface (FAA, 2010). The OFZ adjustment for an Airbus A380-800 with a critical tail
height of 80 feet is around 20 extra feet beyond the 500 feet minimum thus requiring a total of
520 feet between runway and parallel taxiway centerline to satisfy the FAA design criteria. This
alternative and 340-South (see Section 3.5) are the only alternatives that meet the FAA standard
for ADG VI aircraft.
The 340-North configuration has a total of 153 gates in ten different terminal complexes.
Figure 3-2 illustrates the gate configuration provided by LAWA for operations in the year 2020.
The gate configuration is similar to that of the Baseline alternatives described in Section 3.1.

Figure 3-5: Los Angeles International Airport Alternative 340-North. Source:
LAWA and HNTB (2009).

3.5.

Runway 24L Moved 340 feet South with Centerline Taxiway (340-South)
This configuration moves Runway 24L 340 feet to the South and adds a new center

taxiway between runways 24R and 24L that is 520 feet equidistant from both runways. The
layout of 340-South shown in Figure 3-6, predates the time when NASA and the Academic Panel
became involved in this study. As originally proposed by the HNTB and LAWA, runway 06L12

24R would have a total five runway exit locations for landings to the West. Runway exits Kilo-3
(K3) and Kilo-4 (K4) are high-speed exit locations leading to center taxiway Kilo (K). Runway
exits Bravo-Bravo (BB), Charlie-Charlie (CC) and Delta-Delta (DD) are three right-angle runway
exits further downstream on runway 24R. Runway 24R would be extended to 10,286 feet to
protect landings from the East. A displaced threshold is provided for landings to the East on
runway 06L. The length of the displaced threshold on 06L is approximately 850 feet long. In this
configuration, only two runway exits are provided for East arrivals to runway 06L-24R. The
study did not simulate East flow arrivals as they represent only 5% of the total operations at LAX.
Runway 24L is extended to a total of 11,563 feet (see Figure 3-6) similar to 100-North
and 340-North. The first 1,250 feet of runway 24L constitute a displaced threshold usable for
departures only. A new taxiway (Echo-7) is built as an extension to existing taxiway Echo. Echo7 provides access to threshold 24L for departures. Both North runways have 150-foot widths and
50-foot shoulders allowing ADG VI operations. Runway 24L has an 850-foot displaced threshold
on runway end 06R. This provides protection for approaches from the East. A partial center
taxiway Kilo is present in this scenario. This inconsistency compared with 100-North has no
effect on the outcome of FFC simulations because only West-flow arrivals were studied. Kilo has
a total of eight perpendicular taxiways to cross runway 24L. For the purpose of the FFC
simulation, the location and placement of runway status lights in the 100-North configuration are
crossing taxiways W, Y, Z, AA, and BB. These locations were selected based on our prediction
models for runway exit use with landings on runway 24R. The South airfield follows the same
configuration described in Section 3.1 for the Baseline alternative.
Operationally, 340-South has similar advantages with 340-North. This alternative allows
ADG VI aircraft to taxi on the center taxiway (Kilo) without affecting departure operations on the
inboard runway (24L) 99.55% of the time at LAX (FAA ASPM records, 2009). This alternative
and 340-North (see Section 3.4) are the only alternatives that meet the FAA standard for ADG VI
aircraft.
The 340-South configuration has a total of 153 gates in eight different terminal
complexes. Terminals T1, T2 and T3 are replaced by a new linear terminal with 14 gates capable
of handling ADG VI and ADG VI aircraft. Figure 3-7 shows the airport configuration for 340South. This the only configuration studied with the linear terminal (LIN) in the North.
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Figure 3-6: Los Angeles International Airport Alternative D (340’ South). Source:
LAWA and HNTB (2009).

Figure 3-7: Los Angeles International Airport Gate Layout for Alternative Baseline,
340-South (source: LAWA, 2009).

3.6.

Single Runway 24 on the North Airfield
This configuration keeps Runway 24R at its present location in the North. Runway 24L is

converted to a parallel taxiway (700 feet separation from centerline of runway 24R to taxiway
Kilo). Echo is retained as an additional parallel taxiway and is located 450 feet from taxiway Kilo.
The layout of 3R is shown in Figure 3-8. The design of a single runway is optimized for the
aircraft fleet mix expected at LAX in the year 2020. The Academic Panel used the Runway Exit
Design Interactive Model (REDIM 3.0) (Trani et al, 2001) to locate three 30-degree, high-speed
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runway exits that will minimize runway occupancy time for arrivals. The design is to reduce
Runway Occupancy Time (ROT) and thus maximize the gaps between arrivals allowing a
maximum number of departures from a single runway. These runway exists are labeled Yankee,
Zulu and AA but they bear little resemblance to their predecessors. These are high-speed runway
exits with a 1,400-foot spiral to accommodate ADG VI aircraft up to 60-knot exit speeds. A
detailed design of the high-speed runway exits is shown in Figure 3-9. Three right-angle runway
exits are retained from the previous configurations at the end of runway 24R (taxiways BB, CC
and DD). High-speed runway exits are 100 feet wide to improve their utilization at higher speeds.
Taxiways Kilo and Echo are ADG VI compliant with 100-foot width. Ten crossing
taxiways provide quick access to the gates from Kilo or Echo. In this alternative, Runway 24R
would be extended to 10,286 feet to protect landings from the East. A displaced threshold is
provided for landings to the East on runway 06L. The length of the displaced threshold on 06L is
approximately 850 feet long. In this configuration, four runway exits (2 high-speed and 2 rightangle) are provided for East arrivals to runway 06L-24R. Runway 24R is 200 feet wide and is
fully compliant with ADG VI design criteria. Shoulders are 40 feet wide on each side.
The 3R configuration has a total of 153 gates in ten different terminal complexes. Figure
3-2 illustrates the gate configuration provided by LAWA for operations in the year 2020. The
gate configuration is similar to that of the Baseline alternatives described in Section 3.1 of this
report.
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Figure 3-8: Los Angeles International Airport Alternative 3R. Source: Academic
Panel Design, Drawing by HNTB (2009).

Figure 3-9: Detail Design for High-Speed Runway Exits for Alternative 3R. Source:
Academic Panel.
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4. EXPERIMENTS AT NASA AMES RESEARCH CENTER
4.1.

Introduction
An important component of the North Airfield study consisted of a series of experiments

conducted at FutureFlight Central (FFC), a simulation facility located at NASA Ames Research
Center. This chapter describes the FFC facility and the experimental design methodology used by
the Academic Panel and NASA to carry out the experiments. Section 4.2 provides background on
FFC its capabilities. This sets the stage for the description of the design and conduct of the
experiments undertaken for the present study.

4.2.

NASA Ames Simulation Facility
The FutureFlight Central is a complex tower simulator housed at NASA’s Ames

Research Center. FutureFlight Central consists of a full 360-degree out-of-window view
simulation facility that can simulate a control tower cab of any large airport in the U.S. (see
Figure 4-1). The facility allows controllers and pilots to experience new airfield layouts,
operating procedures, and technologies in order to assess their impacts on the safety and
efficiency of airfield operations, as well as workload. The simulations employ a detailed and
highly realistic 3-D airport visual model displayed on twelve projection screens, simulated radar
displays similar to those used in the actual tower, 3-D models that closely replicate the
appearance and performance of a wide range of aircraft types, and human pseudo-pilots who
control these aircraft. Pseudo-pilots control several aircraft at once, using a plan view display. For
this study the FFC was integrated with a NASA Ames Boeing 747-400 full motion simulator. The
Boeing 747-400 simulator replicates all the functionality of a real aircraft (including a full motion
based providing 3-degrees of freedom). The Boeing 747-400 simulator is certified at the highest
level of realism (level D) and is housed at the nearby Crew-Vehicle Systems Research Facility, so
that the same scenario can be experienced from the cockpit as well as the control tower.
As in a real control tower, the pilot and pseudo-pilot are given instructions by tower
controllers, using a voice communication system that includes channels equivalent to the tower
radio frequencies.
An extensive set of data is recorded throughout a simulation run. Detailed recordings of
aircraft movements, radio communications and non-transmitted voice communication between
controllers are made. In addition, simulation participants are typically debriefed at the end of each
simulation run using a written questionnaire and an oral discussion. The Academic Panel
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designed both pilot and air traffic control surveys in consultation with NASA to evaluate various
safety aspects of each simulation run.

4.3.

Past LAX Studies performed at FutureFlight Central
Three previous studies concerning LAX were performed at FFC. The studies are termed

Phase I, II, and III, and were performed between 2001 and 2003. The Phase I study (NASA,
2001a) was conducted in February, 2001. Its purpose was to evaluate possible remedies for
runway incursions, from changes in airfield geometry to new control techniques and pilot
procedures. Phase I was specifically aimed at assessing “whether the FFC simulation was
sufficiently representative of LAX operations, such that FFC could be used to study the impact of
the alternatives proposed in Phase II on operations at LAX.” It was concluded that the FFC
simulations were sufficiently realistic, based upon controllers’ direct assessments of the degree of
realism, their assessments of workload relative to that at LAX, and comparisons of throughput,
taxi times, runway occupancy times, and communications activity between LAX and FFC.
Phase II (NASA, 2001b) was the first of the LAX studies that, like the current one,
evaluated possible measures to improve safety. Alternatives included swapping arrival and
departure runways, having two local controllers on the south side, and several variants that
involved extending a taxiway (B16) to allow some or all departures on 25L to avoid crossing 25R.
Assessment was based on controller subjective ratings of workload, efficiency, and runway
incursion risk, as well as measured departure rates, taxi times, and frequency utilization. The
simulations yielded two clear “winners,” both involving the taxiway extension. These alternatives
had the most favorable ratings with regard to efficiency and incursion risk, as well as the highest
peak departure rates. The taxiway extension idea was not implemented, because FAA declined to
grant permission for departures on 25R to proceed while aircraft crossed in front of it on B16.
Phase III, conducted in 2003, evaluated a new centerline taxiway on the South Airfield
(NASA, 2003). The aim of this study, like several others conducted at FutureFlight Central, was
to confirm the acceptability of a planned airfield change, in this case the centerline taxiway.
Controller surveys revealed that the reconfiguration increased workload and reduced rated
efficiency for the ground controller, while having the opposite effects for the local controller.
Controller assessments of the impact of the center taxiway on the potential for runway incursions
were also mixed, with ground controllers perceiving a slight increase in potential and local
controllers a slight decrease. Departure throughput was unaffected except under IFR, where it
decreased by 8%, while taxi times generally increased.
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It is important to appreciate that these prior studies had different purposes than the one
presented here. Phase I was a validation exercise. Phase II was intended to give preliminary
assessments to several concepts, some of which would then be subject to extensive further review.
Phase III was designed to confirm that a particular course of action that had already been virtually
decided upon was acceptable. It is interesting to note that if the Phase III study had been the sole
basis for deciding whether to build the centerline taxiway on the south, that option might well
have been rejected. Given this background, it is understandable that, valuable as the FutureFlight
Simulations were to the Academic Panel’s work, it was also necessary to tap other sources of
information to fulfill the aims of the study. This is the subject of Chapter 5.

Figure 4-1: NASA Ames Research Center FutureFlight Central. Source: A. A.
Trani (2009).

4.4.

FFC Experiments Performed for this Study

Description of ATC Controller Positions
A group of six LAX controllers each worked fourteen one-hour scenarios over a sevenday period. The complete schedule of the scenarios scheduled in FFC is shown in Appendix G of
the report. The FFC simulations required staff on both North and South Airfields similar to the
actual LAX tower. The following five positions were staffed by controllers during the simulation:
LC-1: Local Controller, South side (South Local)
LC-2: Local Controller, North side (North Local)
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GC-1: Ground Controller, South side (South Ground)
GC-2: Ground Controller, North side (North Ground)
GC-3: Ground Controller, Mid-field (Mid-field Ground)
Due to the complexity of the future airport midfield terminal and the added gate positions
behind the Tom Bradley International terminal, a dedicated ground control position was created
in each simulation (GC-3). A local assistant controller was also present on the North side of the
field. A tower supervisor was also present during all runs. The tower supervisor and the local
assistant controller acted as a neutral party in the simulation and their performance was not
evaluated in this study. The supervisor position was staffed by two experienced LAX air traffic
controllers with many years of experience. The frequencies assigned to each position are shown
in Table 4-1.
Table 4-1: LAX Tower Frequencies and ATC Control Positions Assigned in the
FFC Experiment.
Position

Name

Frequency (Mhz)

Airfield Side

Ground Control

GC-1

121.75

South

Local Control

LC-1

120.95

South

Ground Control

GC-2

121.65

North

Local Control

LC-2

133.95

North

Ground Control

GC-3

126.25

Midfield

The FFC tower simulator setup showing the staffed air traffic positions is shown in
Figure 4-2. A total of three sets of air traffic controllers participated in the study. All North
controller positions involved former LAX tower controllers. Most of the South controllers were
also former LAX although some had experience at other large hub airports in the country
(Phoenix and San Francisco). The investigation focuses on the North controllers. In general, as it
will be shown in Section 13.3 of the report, the North controllers performed better in terms of
handling more traffic more efficiently than South controllers.
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Figure 4-2: NASA Ames FutureFlight Central: Tower Cab Layout Used in the
Experiments. Source: NASA Ames Research Center.
Description of the Boeing 747-400 Flight Simulator
The Boeing 747-400 flight simulator used in this study represents a state-of-the-art
training simulator certified at the highest level of realism (level D). The simulator has a fullmotion base allowing realistic replication of aircraft acceleration onset rates. The simulator has a
Vital Multiview visual display system capable of displaying 180 degrees laterally and 40 degrees
vertically (see Figure 4-3). The Boeing 747-400 simulator is housed at the nearby Crew-Vehicle
Systems Research Facility at NASA Ames Research Center. For this experiment, a total of ten
Boeing 747-400 or Boeing 777-200 test pilots participated in the evaluation of various airport
configurations. The Boeing 747-400 requires a crew of two. In each flight a “neutral” pilot would
accompany the test pilot to manage systems similar to a revenue flight. Pilots were asked to fly
approaches to LAX airport joining the final approach sequence at 5,000 feet and 17 miles out of
runway 24R and then fly a standard final approach procedure, land and taxi to a prescribed gate
on the Midfield terminal.
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Figure 4-3: NASA Ames Boeing 747-400 Flight Simulator. Source: NASA Ames
Research Center Web Site.

4.5.

Experimental Design
The Academic Panel, in extensive consultation with their NASA colleagues, designed a

set of simulation runs that addressed the questions it was charged to answer. The design
attempted to balance the various factors that had to be addressed with the limited number of runs
that could be performed. Factors incorporated into the design included:
•

North airfield alternative. All the alternatives were simulated except for the
baseline with relocated exits, which was not originally a part of the study;

•

Visibility. Three visibility conditions, Daytime Visual, Daytime Instrument, and
Nighttime Visual, were included. Experiments with all three conditions were run
for five of the six alternatives. The exception was Baseline with Design Group VI
aircraft operations restricted to the South Airfield, which was not simulated in
Nighttime conditions;

•

Design Group VI Operations. Experiments with 2, 4, and 6 Design Group VI
Operations were run;

22

•

Controller Team. To obtain reliable results, it was necessary to have more than
one controller team participate in the experiments. We had three teams. Team
members were retired tower controllers with experience at major airports,
including LAX, SFO, and DFW.

Given the number of factors and factor levels involved, it was not possible to simulate
every combination. To do so for a single alternative would require 3 (visibility conditions) x 3
(design group VI traffic levels) x 3 (controller teams) =27 runs, while fewer than 60 total runs
were available. To economize on runs, combinations were selected so as to avoid systematic
correlation between any two factors. In practice, this meant than every team saw every alternative
three times, under every visibility condition (with the exception for the Baseline South alternative
already noted), and under every level of design group VI operations, but that for a given team and
alternative the visibility condition was correlated with the number of group VI aircraft. These
correlations varied across teams and alternatives so that across the entire set of runs they were
eliminated. Table 4-2 identifies the specific runs conducted.
Table 4-2: Experimental Design Table.
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Anomalies were also included in the experiments. These were scripted “mistakes” by the
pseudo pilots requiring an appropriate response from the controllers. The mistakes included
failure to call in by a pilot on approach, incorrect read-backs of controller instructions, and busted
hold lines. It was important that these anomalies, while scripted, be unpredictable to the
controllers. To accomplish this, randomization was employed to, first, determine the numbers of
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different anomalies that would be scripted into each run, and, second, decide which specific
flights would commit the mistakes. For busted hold-lines and some read-back errors,
improvisation on the part of the pseudo-pilots was required, since the mistake could only be made
in certain circumstances. (For example, a hold-line could not be busted if there were no
instruction to hold.) The pseudo-pilots fulfilled this responsibility—an additional burden for a job
that is quite difficult to begin with—admirably.

4.6.

Demand Scenarios for FFC Experiments
The Academic Panel designed each one of the 54 detailed scenarios ran in the FFC

simulation. These scenarios involve a full description of the following items: 1) aircraft assigned
to each arrival stream, 2) aircraft injection times into the simulation (both arrivals and departures),
3) aircraft types and company liveries to reproduce a projected demand scenario, 4) gate
assignment for both arrivals and departures and 5) Standard Instrument Departures (SIDs) for
every flight departing LAX. The Academic Panel worked with LAX controllers Kurt
Rammelsberg and Elliot Brand as well as with NASA Ames personnel, Betty Silva, Mike
Madson, and Boris Rabin, to understand many technical aspects of the simulation and the LAX
airport procedures before embarking in the demand generation task. The Academic Panel relied
on Performance Data Analysis and Reporting System (PDARS) radar data to understand aircraft
operational procedures in and out of the LAX airport. A sample departure track analysis
performed by the Academic Panel for the South airfield is shown in Figure 4-4. The demand
scenarios created by the Panel attempted to replicate current procedures flown at LAX with
higher demand loads expected in the year 2020. The Academic Panel also examined the
LAWA/Ricondo demand scenarios proposed for year 2020 at the airport (see Figure 4-5).
In creating demand sets for FFC simulations we struck a balance between arrival and
departures for every scenario. For example, during a typical one-hour FFC simulation run,
between 77 and 80 arrivals are scheduled for the one-hour period. According to Figure 4-5,
LAWA expects 147 operations in the peak hour in the year 2020. Note that there are 9 hours
during the design day with more than 127 operations per hour. Note that during the highest loads
of the design day, the 2020 demand schedule calls for an almost equal number of arrivals and
departures. This fact was maintained in the FFC simulations. The LAWA/Ricondo design day has
a fleet mix fraction shown in Figure 4-6.
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Figure 4-4: Typical South Airfield Departure Tracks. PDARS Data (2007).

Figure 4-5: LAWA/Ricondo LAX Baseline Demand Scenario (2009).
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The Panel used the baseline demand as an initial guideline. However, we deviated from
the baseline demand to account for recent trends in fleet mix at both the National and local levels.
For example, the LAWA/Ricondo demand included numerous flights by small aircraft
prominently with Embraer 120 aircraft in 2020 (i.e., 11% of aircraft in the small wake class). The
Panel judged that such aircraft will be mostly retired from the fleet and we substitute for larger
turboprop aircraft (Aerospatiale ATR 72). The result of such substitution is an increase in the size
of aircraft to larger wake classes with a corresponding reduction in arrival capacity at the airport.
Similarly, we reason that many Boeing 757-200 aircraft will be retired in 2020 (a verifiable trend
today in the US fleet) and thus substituted some Boeing 757-200 operations for Boeing 737-800
and Boeing 787-8 “Dreamliners”.

Figure 4-6: LAWA/Ricondo 2007 and 2020 Aircraft Wake Class Distribution.
Aircraft Performance Data
Whenever possible, the Academic Panel scrutinized FFC flight profile data to verify the
realism of the simulator for aircraft arrivals. Using PDARS radar data the Panel determined
average approach speed profiles in the sections of airspace where aircraft were “injected” 17
miles from runways 24R and 25L at 5,200 feet. Using such data, the Panel asked NASA to update
the aircraft performance parameters for all aircraft modeled in the simulation. This provided
added realism as every aircraft flew a unique approach profile similar to those observed in the
field.
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Air Traffic Separations Analysis to Generate FFC Arrival Data
The PDARS radar data was also used by the Panel to derive realistic aircraft in-trail
separations. Using a full day of radar data, the Academic Panel derived cumulative density
functions similar to that shown in Figure 4-7 to set aircraft-aircraft arrival separations at LAX
during high-demand periods. These arrival separations were used to create arrival times for each
aircraft arrival at the airspace injection points in the FFC simulation. We also developed a Monte
Carlo simulation model to derive optimal procedures for the 3R configuration. This configuration
is described in Sections 3 and 10 of the report.

Figure 4-7: Cumulative Density Functions of Distance Between Successive Arrivals.
PDARS Data. Academic Panel Analysis.
Methodology to Generate FFC Traffic Data
Using the information gathered in the field and from various sources as described above,
we created 54 detailed scenarios representing 54 operational hours for the LAX airport in the year
2020. Section 4-5 explained the experimental design process used to set control variables in the
simulation process. Control variables in the experiment were weather conditions (VMC, Night
and IMC), number of design group VI aircraft (2,4 and 6), and 6 North airfield configurations.
Figure 4-8 illustrates a flowchart to show the steps needed to generate each one of the 54
scenarios. First we extracted the baseline demand data from fast-time simulation studies done by
Ricondo for LAWA. The demand follows the same profile as that shown in Figure 4-5. Since
FFC simulations lasted one hour, we selected individual peak hour periods to emulate in the FFC
28

simulation. Aircraft substitutions are made to this baseline demand based on fleet mix trend
analysis performed by the Academic Panel. We then assign the number of ADG VI aircraft to the
modified hourly schedule and calculate arrival times to the runway threshold. Using the observed
separation criteria at the airport, we back track the runway arrival times to create injection times
in the airspace for arrivals and gate push back times for departures. This process requires some
heuristics to balance the use of gates across all terminal complexes. Random events are
introduced according to probabilities sampled from real events as described in section 4-5. A few
more checks are done after the steps in Figure 4-8 are completed to assign departure routes and
still balance the use of gates at LAX.

Figure 4-8: Methodology to Derive FFC Demand Schedule.
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5. OTHER EVIDENCE CONSIDERED BY THE PANEL
The Panel supplemented the valuable information from the NASA simulations with other
evidence that allows a fuller picture. The additional information utilized is described briefly in
the following sections.

5.1.

The Runway Incursion History at LAX
We studied incursions in recent years on both the North and South Airfields. We noted

in particular:

5.2.

•

what happened

•

where on the runways or taxiways the incursions occurred

•

what kinds of aircraft (and other vehicles) were involved

•

whether operations were in Easterly or Westerly flow

•

the severity of the incursion (under the A, B, C, D classification scheme used by
FAA, which we describe in Section 7).

The Runway Collision on the LAX North Airfield on 2/2/91
The collision on Runway 24-L between a landing US Air jet and a SkyWest commuter
plane killed 34 people in the worst runway accident in US aviation history. We
considered the circumstances of the event, and the effectiveness of measures taken to
prevent a recurrence.

5.3.

LAX Operations Data
We considered data on such subjects as:
•
•
•
•
•

5.4.

how traffic was distributed between the North and South Airfield
how far down the runway departing aircraft of various kinds travelled before they
became airborne
which taxiways landing aircraft took to exit the arrival runway
what proportion of operations took place in Easterly and Westerly flow
what fractions of operations occurred under IMC and VMC

Runway Incursions at Other Towered US Airports
We considered US incursion records in detail, paying particular attention to other airports

that offer information of special relevance to the LAX North Airfield. These airports included:
•

Airports deemed similar to LAX by pilots who took part in the NASA simulation
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5.5.

•

Airports that have centerline taxiways between parallel runways, with spacing similar
to those proposed under some LAX-North reconfiguration scenarios

•

Airports that participate frequently in mixed operations (i.e., involving landings and
takeoffs on the same runway).

Worldwide Data about Fatal Runway Collisions
We considered the circumstances of such collisions, and the proportions of passengers
killed on the various aircraft involved.

5.6.

Worldwide Historical Data about Runway Excursions
Runway excursions are events in which planes deviate suddenly and sharply from their

intended paths, for reasons unrelated to other aircraft or land vehicles. Such events could
potentially lead to collisions with other aircraft. We explored data about the frequency and
nature of such events, and considered whether they could appreciably affect the relative safety of
different runway configurations.

5.7.

Previous Studies about North Airfield Runway Safety
The information described above falls into the general category of data that the Panel

gathered for the North Airfield Safety Study. But we also studied data collected and analyses
performed by others in prior work.

5.8.

Prior Collision-Risk Research

We understood that peer-reviewed research might offer data and analyses that could benefit the
present work, and reviewed such research.

5.9.

FAA Effectiveness Assessments for Relevant New Technologies
In recent years, the FAA has undertaken extensive analyses about the potential

effectiveness of AMASS, ASDE-X radar, and Runway Status Lights. All three of these
technologies are now in place on the LAX South Airfield, and they should soon be in place on the
North Airfield. We sought and gained access to the FAA analyses, and carefully considered
them in the present study.
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5.10.

Studies about the Interim Runway Safety Improvement Program for the
North Airfield

We considered proposals to change/move exit taxiways from Runway 24R so that landing planes
crossing Runway 24L en route to terminals would do so further west.

5.11.

Prior Studies about Safety on the LAX North Airfield
Organizations such as the Washington Consulting Group have conducted safety studies

about some possible configurations of the North Airfield, and we reviewed such studies.
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6. SAFETY ANALYSIS: THE BASELINE CASE
Of fundamental importance to the Study is the question: assuming 2020 traffic levels and
the associated traffic mix, what level of risk would prevail if the LAX North Airfield remained as
it is now? This section offers an approximate answer to the question. The focus in on fatal
runway collisions, and on two subsidiary questions:
•

If 2020 traffic levels prevailed over a long period, what would be the baseline frequency
of fatal runway collisions on the LAX North Airfield?

•

When fatal accidents occur, what would be their expected consequences in lives lost?

6.1.

Some Background Data
A starting point for the analysis is the article “Fatal US Runway Collisions over the Next

Two Decades,” which was commissioned by FAA and published in the peer-reviewed Air Traffic
Control Quarterly (Barnett, Paull, and Iadeluca (2000); the paper appears as an Appendix to this
report). The two decades in question were the years 2003-2022.

Using US and worldwide data

about runway incursions and accidents, and official projections of US traffic growth, the authors
concluded that, for the two decades 2003-2022, fifteen was a mid-range estimate of the number of
fatal runway collisions that would occur at the approximately 500 towered US airports. (A high
estimate was 33 fatal collisions, while a low estimate was four.) Analysis of survival and
casualty patterns in historical data led to the approximation that an average of 48 lives would be
lost in each one. Fifteen events over twenty years works out to an average of one event every
sixteen months. But under the assumption of steady traffic growth, the rate in 2020 would be
higher than the average for 2003-2022, and would average approximately one fatal runway
collision per year, at some towered US airport.
However, these estimates were based on technology and procedures in place in the
1990’s at towered US airports. They did not consider the safety benefits of three major
technologies that have since been introduced:
The Airport Movement Area Safety System (AMASS), which offers visual and aural
warnings to tower controllers about many situations that potentially compromise safety.
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Airport Surface Detection Equipment, Model X (ASDE-X), which detects potential
runway conflicts using surface movement radar, multilateration sensors, aircraft transponders,
and other indicators of the positions of both aircraft and ground vehicles.
Runway Status Lights (RWSL) , which turn red at the centerline of a runway or
taxiway when it is unsafe to proceed because of other traffic movements. These lights use
information from airport surveillance and surface detector radars, as well as multilateration
information from the ASDE-X system.
All three of these technologies are now available on the LAX South Airfield, and all
should be available on the North by 2020.
After intensive investigations, FAA has subsequently made estimates of the effectiveness
of these three technologies in preventing a runway collision:
•
•
•

63.0% for AMASS accompanied by ASDE-3 radar, a predecessor of ASDE-X
radar
72.6% for AMASS and ASDE-X
87.6% for AMASS, ASDE-X, and RWSL

Source: FAA Surface Benefits Model, 2008
In other words, FAA believes that the combination of AMASS, ASDE-X, and runway
status lights can cut by approximately 7/8 (87.6%) the risk of runway collisions that prevailed
prior to their introduction.

6.2.

A Two-Part Procedure for Estimating the Baseline Frequency of Runway
Collisions at the LAX North Airfield
We consider two questions in sequence:
(i)

Assuming 2020 traffic levels in the US as well as the use of AMASS, ASDE-X,
and RWSL, what would be the expected frequency of fatal runway collisions at
towered US airports as a group?

(ii)

Given that a fatal runway collision occurred, what is the probability that it would
happen at the LAX North Airfield rather than elsewhere?

The first of these questions is fairly easy to answer if we use the background data arising
from FAA studies. One could say that the original frequency of fatal collisions for 2020 traffic
levels would be approximately one per year, but the introduction of AMASS, ASDE-X, and
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RWSL would reduce that risk by a factor of roughly eight.

Thus, the revised frequency would

be approximately one in eight years.
However, the Panel thought it important to assess whether the FAA effectiveness
assessments for the new technologies have been borne out by actual airport experience. That
review is the subject of the next section.

6.3.

Some Trends in US Runway Incursions, 1999-2009
The International Civil Aviation Organization (ICAO) and the FAA define a runway

incursion as:
“any occurrence at an aerodrome involving the incorrect presence of an aircraft, vehicle,
or person on the protected area of a surface designated for the landing and take-off of aircraft.”
In the late 1990’s, FAA developed a classification system that created four categories of
runway incursions at US airports:
Category A: “Separation decreases and participants take extreme
action to narrowly avoid a collision, or the event results in a collision.”
Category B: “Separation decreases and there is a significant potential for collision.”
Category C: “Separation decreases but there is ample time and distance to avoid a
potential collision.”
Category D: “Little or no chance of collision but meets the definition of a runway
incursion.”
Source: FAA Runway Safety Report, June 2008
The Panel examined trends in US runway incursions over the period 1999-2009 to see
whether the substantial drops in incursions that FAA expected because of new technologies had
actually materialized. While ASDE-X and RWSL have only recently been introduced at US
airports, AMASS was installed at 32 of the largest US airports over 2001-03. A FAA data
analysis estimated that, subsequent to installation, Category A and B runway incursions at those
airports declined by 59%, from an expected 24.3 to an actual 10 (Surface Benefits Model, 2008).
That statistic is close to the 63% reduction that FAA projected prior to the installation. It is not
clear that AMASS deserves full credit for the improvement: other airports that did not receive
AMASS also showed a drop in incursions, perhaps because of better airport signage, training, and
other measures. Whatever the exact reasons, the observed drop was large and statistically
significant.
Indeed, an FAA fact sheet issued on 10/9/09 about all towered US airports stated that
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“The number of serious runway incursions — classified as Categories A and B — dropped by
more than 63 percent from fiscal year (FY) 2000 through fiscal year 2008.” And in FY 2009, A
and B incursions dropped by factor of two compared to 2008, from 24 to 12. In all, A and B
incursions fell from 67 in FY 2000 to 12 in FY 2009, a decline of 80%. This last statistic
includes the benefits of ASDE-X at roughly 15 US airports, which include several but not all of
the very largest. Very few airports had RWSL by 2009; LAX has them on its South Airfield but
not on the North.

In other words, the observed decline was greater than that which FAA

envisioned before RWSL’s and with only a partial implementation of ASDE-X.
These incursion statistics are encouraging. If the number of A and B incursions is a
reasonable proxy for collision risk over a given year, then the data suggest that the combination
of AMASS , ASDE-X and other measures has improved safety on the runways by roughly 80%,
But the Panel considered a question: is it possible that “grade deflation” meant that some events
that might have been classified as (say) Category B incursions towards the start of the 21st century
were being classified as (say) Category C incursions several years later? The Panel does not take
this possibility seriously because of another statistic, which is not subject to variations in
judgment. The number of fatal runway collisions at towered US airports has been zero in recent
years.
Zero. The Barnett, Paull, Iadeluca analysis for FAA (2000) anticipated approximately
four fatal runway collisions at towered US airports over 2003-09. Traffic was lower during those
years than had been projected before 9/11 but, even accounting for that shortfall, the absence of
any fatal accidents reflects a statistically significant improvement in runway safety that cannot
plausibly be dismissed as a coincidence. (There have been no fatal runway collisions at towered
US airports since March 2000, when two GA planes collided at Sarasota, Florida. The runway
collision at LAX in February 1991—nineteen years ago—was the last runway collision at a
towered US airport which caused deaths to passengers on scheduled flights.) In short, the
empirical evidence about both major incursions and fatal accidents strongly indicates that US
runways were far safer around 2009 than they were in the 1990’s.
Developments in aviation beyond airport runways further increase the Panel’s confidence
in the ability of technology and new procedures to achieve huge improvements in safety. For a
long time, midair collisions involving scheduled aircraft occurred in the US on average every
other year. (Southern Californians will recall the PSA collision at San Diego and the Aeromexico
collision south of Los Angeles.) But not one scheduled flight in the US has been involved in a
fatal midair collision in more than twenty years, in substantial part because of on-board collision
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avoidance systems. Similarly, thunderstorm-induced wind shear caused frequent disasters near
airports in the 1970’s and 1980’s, including Pan Am at New Orleans and Pago-Pago, Eastern at
JFK, Delta at Dallas/Fort Worth, and Ozark at St. Louis. Yet, with the advent of Doppler radar,
on-board wind-shear detectors and wind-shear avoidance training, there have been no wind-shear
related crashes on US scheduled flights in more than fifteen years (and the last event, in 1994,
occurred at an airport that had not yet received Doppler radar). Aviation safety is a continuing
story of mortal hazards that have been rendered harmless by a combination of new equipment and
improved training, and the recent sharp reductions in dangerous runway incursions seem
consistent with that history.

6.4.

The Panel’s Estimate of National Risk of Fatal Runway Collisions, 2020
Under these circumstances, the Panel estimated that US fatal runway collisions at

towered airports in 2020 will not occur at a rate on one per year (per Barnett, Paull, Idaeluca),
but rather at a substantially lower rate. We have noted that, if we use FAA benefit statistics about
AMASS, ASDE-X, and RWSL—statistics that are consistent with actual experience so far—we
would cut the risk by a factor of eight, to one fatal collision every eight years. To be conservative,
however, we estimated a reduction by a factor of four rather than eight, meaning that we assume a
national frequency of fatal runway collisions of one every four years at towered US airports. The
upshot is that we are assuming roughly twice the level of risk in 2020 than the FAA projections
would imply.
Why this conservatism? Because RWSL have not been widely deployed, we do not have
field experience to validate FAA assessments about their benefits. FAA estimated that
AMASS/ASDE-X/RWSL would cut risk by about 88%, as compared to 73% for AMASS/ASDEX alone. In other words, of the 27% of potential collisions that AMASS/ASDE-X would not in
themselves avert (namely, 100% - 73%), roughly 15% would be prevented if RWSL were added
to the mix (88% -73%). RWSL would therefore cut collisions by roughly half from the level that
would prevail in its absence (i.e, by 15% out of 27%). The Panel is effectively assuming for now
that, while AMASS/ASDE-X and other measures have achieved the major gains that were
anticipated, it is possible that RWSL may not fully do so. Let us be clear: we have no reason to be
skeptical of the benefits assessment about RWSL. But, to reduce the danger of overstating the
safety of US runways in 2020, we use 75% rather than 88% as the estimated improvement in
runway safety in 2020, as compared to a projection based on the 1990’s.
In summary:
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The Panel assumes an expected frequency of fatal runway collisions in 2020 at the 504
towered US airports of one every four years. That statistic assumes that AMASS/ASDE-X/RWSL
are present at the major airports at which risk is concentrated, and that traffic grows between
now and 2020 in accordance with forecasts. (If the traffic forecasts prove too optimistic—as was
certainly the case about growth over 2000-09—then risk in 2020 would be lower.)

6.5.

Baseline Runway Collision Risk at LAX-North as a Share of National Risk
To move from a national risk estimate to one for LAX-North, we considered the

question: if a fatal runway collision does occur in 2020 at a towered US airport, what is the
probability that it would do so on the LAX North Airfield? While there are 504 towered US
airports (505 if LAX South is treated as distinct from LAX North), the chance would not be 1 in
505. Simply because LAX-North has far more than 1/505 of national air traffic, one would expect
a higher probability than 1 in 505. But how much higher?
Because no estimation procedure in this context is manifestly correct, we made eight
separate estimates of the risk to LAX-North, assuming that the runway configuration in 2020 is
the same as the one in place now. The first two are based on the runway incursion history of
LAX-North, as it relates to national history. Over the period 1999-2009a, LAX-North
experienced:
1.1% of the 181 Category-A incursions at towered US airports (2/181).
2.2% of the 231 Category-B incursions (5/231)
0.4% of the 942 Category-C incursionsb (4/942)
Notes:
(a) We used the period 1999-2009 because the FAA classification system was not introduced until
1997, and we assumed a short start-up period before national consistency was fully established.
(b) The category-C data are from 1999-2007, because a shift to ICAO classification rules as of FY
2008 raised problems in aggregating data from 1999-2007 with those from 2008-09.

One could argue that, because LAX-North suffered 1.1% of the Category A incursions in
recent years—1 in 90— it would have approximately a 1 in 90 chance under baseline conditions
of suffering a fatal accident in 2020. That argument tacitly assumes that the level and mix of air
traffic at LAX-North would bear the same relation in 2020 to the national level and mix as
prevailed in the recent past. We discuss the”fleet mix” assumption in Section 6.7; to put it briefly,
we are comfortable using 1 in 90 as one plausible estimate of LAX-North’s share of national risk.
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Another estimation rule acknowledges that Category B and C incursions—though not as
dire as those in Category A—represent lapses that pose real collision risk. A second estimate of
LAX-North’s risk share is the average of its share of national Category A, Category B, and
Category C incursions (i.e., of 1.1%, 2.2%, and 0.4%). That process yields a risk estimate of
1.2%, very close to the number that arose for Category A incursions alone.
Two other estimates of LAX-North’s risk share arise from its level of traffic rather than
its share of incursions. Barnett, Paull, and Idaeluca (2000) offered both conceptual and empirical
arguments that collision risk at an airport varied not with its level of operations but rather with the
square of the level of operations (the quadratic model). The FAA continues to use the quadratic
model in its risk assessments about airport surface safety. LAX-North’s share of national risk
based on the quadratic modela would be:
1.7% based on actual levels of operations in 2000b
1.3% based on projected levels in 2020c
Notes:
(a) We used the quadratic model to get the risk share for LAX as a whole, and then allocated risk between
LAX-North and LAX-South based on their own squared traffic levels.
(b) We use 2000 data because 2000 was the year when operations at LAX reached their peak, so it yields a
high estimate of the LAX traffic share.
(c) For 2020, we used Ricondo estimates of traffic levels at LAX, and TAF estimates for traffic at other
airports.

These two traffic-based estimates--1.7% and 1.3%-join the two incursion-based risk
estimates (1.1% and 1.2%) of the LAX-North risk share, yielding a total of four estimates.

But

more estimates can be obtained.
The Peer Airports
Other estimates of the risk share arose from the August experiment at NASA-Ames.
Pilots in the Boeing 747 cockpit simulator who landed at LAX-North were asked about their
perceptions, and in particular answered the following question in their post-flight surveys:
“How did the overall safety of this configuration compare to that at the other airports
into which you fly?”
The pilots answered on a scale from 1 to 7, in which 1 meant “LAX much safer” and 7
meant “other airports much safer.”
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Those pilots who landed in the existing layout for LAX North (i.e., in the baseline case)
gave an average rating of 3.65 on the 1-7 scale. This outcome implies that LAX-North was
about average in risk in comparison with the other airports (actually, slightly better than average),
and was highly consistent with what they said in interviews. This assessment offers another way
of estimating the risk share of LAX-North, based not on LAX data but rather on safety
information about other US airports. The basic idea is that, if LAX-North is deemed as safe as
Atlanta and the risk level at Atlanta is estimated as X, then X is also an estimate of the risk at
LAX-North.
We designate the airports that the pilots considered about as safe as LAX-North baseline
the peer airports. All the pilots at NASA-Ames were 747-qualified, and conducted international
flights. They came from the airlines American, United, Northwest/Delta, and Cathay Pacific.
When asked what other airports they had in mind when the answered questions about LAXNorth, they (collectively) responded:
Airport

Airport

Atlanta

Miami

Chicago-OʼHare

New York (JFK)

Dallas-Fort Worth

San Francisco

Denver

Washington (Dulles)

Detroit

We worked out the risk level per operation for these nine airports taken together, and
used that to approximate the risk level per operation at LAX-North. To estimate risk per
operation at the peer airports, we used the same four statistics we used earlier with LAX-North
data:
(i)
(ii)
(iii)
(iv)

rate of Category A incursions per operation
average rate of Category A, B, and C incursions per operation
squared traffic per operation in 2000
squared traffic per operation in 2020 (using TAF data)
Using these four metrics and the peer-airport data, we reached the following estimates for

the LAX-North risk share:
0.8%

(based on Category A incursions at peer airports)

0.7%

(based on A, B, and C incursions)
40

1.7%

(based on squared operations in 2000 at peer airports)

1.7%

(based on projected squared operations in 2020)

It is striking that these estimates—which were not rooted in data from LAX-North--were nonetheless very close to those previously offered that were based on LAX data. Taken
together, the different estimates are mutually corroboratory: the pilots considered baseline LAXNorth about as safe as the airports they deemed its peers, and incursion histories and traffic level
risk-estimates implied essentially the same conclusion.

6.6.

An Estimate of the LAX-North Risk Share
In summary, we have come up with eight estimates of the chance that, if a fatal runway

collision occurred in 2020 at a US towered airport, it would do so at LAX-North (assuming
continuation of the present layout).
1.1%
1.2%
1.7%
1.3%
0.8%
0.7%
1.7%
1.7%

These estimates were:

(Category A incursions, LAX-North)
(Category A,B, C incursions, LAX-North)
(Squared traffic share, 2000)
(Squared traffic share, 2020)
(Category A incursions, peer airports)
(Category A, B, and C incursions, peer airports)
(squared traffic per operation, 2000, peer airports)
(squared traffic per operation, 2020, peer airports)

The average of these eight numbers is 1.3%. However, to be conservative, we estimate
as 2%--1 in 50—the chance that a fatal runway incursion in 2020—if it occurs in the US would
occur at LAX-North.

This estimate is higher than all eight estimates we reached, and, once

again, reflects our desire not to underestimate risk at LAX-North under baseline conditions.
To repeat:
We estimate as 2% the chance that, if a fatal runway collision occurs at a towered US
airport at 2020 traffic levels, it would do so at LAX-North (assuming it retains its current layout).

6.7.

Aircraft Design Group VI Aircraft
It could be objected that none of these estimates takes account of the fact that Group VI

aircraft—initially the Airbus 380 and the Boeing 747-800—will serve LAX to a highly
disproportionate extent among US airports. If Group VI operations are less safe than those for
smaller aircraft, then calculations that ignore their role could be too optimistic.
We have considered this possibility, and reject it on three grounds:
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(i)

LAX has always been served disproportionately by the largest aircraft.
Thus, if large aircraft did pose excess risk of serious incursions, that circumstance
would already be reflected in the incursions statistics about LAX.

(ii)

While LAX has more large aircraft than the average US airport, its fleet mix does not
diverge sharply from that at other major US airports.

The following table offers a synopsis of the situation:
Table 6-1: Peer Airports Considered in the Study.
Airport

Passengers per Aircraft Movement
(Year 2007)

Atlanta (ATL)

90

Charlotte (CLT)

64

Chicago O’Hare (ORD)

82

Dallas Forth-Worth (DFW)

87

Denver (DEN)

81

Detroit (DTW)

77

Houston (IAH)

71

Los Angeles (LAX)

91

Miami (MIA)

87

Minneapolis/St. Paul (MSA)

78

New York (JFK)

108

New York / Newark (EWR)

82

Orlando

101

Phoenix (PHX)

78

San Francisco (SFO)

85

15-City Average

85

Source: A. Odoni, Table 12.1 in The Global Airline Industry (2009)
At 91, the average number of passengers per operation is only slightly higher than that at
the 15 largest US airports (85), which handle a sizable fraction of US air traffic.
But perhaps most persuasive argument is the third:
(iii) There is no evidence that Group VI aircraft will be more “incursion prone” than
other planes.
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By that statement we mean that Group VI planes will be no more likely to suffer
incursions than other aircraft. If an incursion does occur and leads to a collision, the
consequences could well be greater with Group VI aircraft, as we discuss in Section 6.6
There is little experience as of now with Group VI aircraft at LAX or elsewhere, though
nothing to date indicates higher incursion rates for these planes. But LAX has a long history of
handling large numbers of both “heavy” planes and Group V aircraft. The table below reflects
LAX runway incursion data, and shows that large planes have been involved in incursions in
proportions very close to their share of LAX traffic:
Table 6-2: Large-Aircraft Involvement in LAX Runway Incursions, 2002-2008.
Type of Plane

Percentage Share of
Aircraft Involved in
Incursions

Percentage of LAX
Flight Operations

Heavy

19%

18%

Group V

7%

9%

Notes: By “percentage share of aircraft involved in incursions,” we mean the fraction of those aircraft
involved in incursions that were of the type listed. We do not distinguish between the plane that was the
“intruder” in the incursion and the other aircraft.
Heavy aircraft include the Boeing 747, Boeing 767, Boeing 777, Airbus 330, Airbus 340, and McDonnell
Douglas MD-11.
Group V aircraft include the Boeing 747, Boeing 777, and Airbus 340. Group V is a subset of “heavy.”

In short, we see no reason to expect that Group VI aircraft will pose a higher level of incursion
risk than other planes operating at LAX.

6.8.

A Baseline Frequency Estimate for Fatal Collisions at LAX-North
At this stage, the overall risk estimate for LAX-North baseline follows quickly from what

was said earlier.
(i)

We estimated that, at 2020 traffic levels, a fatal runway collision would occur at
a towered US airport approximately once every four years.

(ii)

We estimated that 2% of such runway collisions—1 in 50--would occur at LAXNorth under baseline conditions.

Taken together, these estimates imply that:

At 2020 traffic levels, fatal runway collisions at LAX-North under the current
airport layout would occur approximately once every 4 x 50 = 200 years.
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Of course, this statistic “once every 200 years” is an average, mid-range estimate. We
are not asserting that such a collision could not occur on 1/1/2020; we are suggesting that the
daily probabilities are so low that the average time until the first fatal collision would be 200
years.
We understand that this estimate might strike some readers as unreasonably low. We can
only respond that it follows inexorably from the calculations that preceded it. And we stress that
at two key points—in estimating the effectiveness of AMASS/ASDE-X/RWSL and in estimating
the risk-share for LAX-North baseline---we used higher risk estimates than were suggested by the
underlying data. Had we used the FAA estimate of 88% effectiveness for AMASS/ASDEX/RWSL (rather than 75%), and had we assumed that LAX-North baseline had a 1.3% chance of
being the venue of a fatal US runway collision (rather than 2%), we would have reached a risk
estimate of once every 600 years.
We would also reiterate that there has not been a fatal runway collision at a towered US
airport since early 2000. During the decade since that time, there have approximately 500 million
safe operations at these airports. It is projected that LAX-North will have approximately 400,000
operations per year in 2020. Thus, towered US airports have collectively performed over 1000years worth of LAX-North operations since early 2000, and all in perfect safety. Against that
backdrop, it is not outlandish to suggest that LAX-North can average as few as one fatal collision
every 200 years, especially with technologies like ASDE-X and RWSL that were not widely
available in the last decade.

6.9.

The Consequences of a Fatal Runway Collision on LAX-North
While the frequency of fatal collisions in of great interest, it is necessary to estimate how

many lives would be lost should a collision occur. Barnett, Paull, and Idealuca (2000) studied
casualty patterns in worldwide fatal collisions, and estimated after extensive calculations that a
fatal runway collision at a towered U.S. airport would on average cost 48 lives.

The actual

number killed could vary widely around that average: many fatal collisions involve only one or
two deaths; at the other extreme, the 1977 collision at Tenerife in the Canary Islands cost 583
lives. The estimate of 48 deaths took account of a consistent pattern: when two planes of unequal
size collided, the percentage killed is generally far higher on the smaller plane than on the larger
one. In the 1991 collision at LAX, for example, the death rate was 100% on the small commuter
plane but was 25% on the 737 jet that crashed into it.
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It is certainly the case that planes at LAX on average carry more passengers and crew
than those at a randomly-chosen US airport (though, as we have seen, only slightly more than at
a busy US commercial airport). Group VI aircraft are projected to perform only a small
percentage of LAX flights in 2020 (perhaps 3%), but they could carry up to 500 passengers
apiece. Taking various factors into account, the Panel approximately doubled the overall casualty
estimate in the 2000 study: roughly speaking, the assumption was that two planes that collided at
LAX would on average hold 200 passengers in total, and that half of them would survive the fatal
crash. The Panel estimated that:
A fatal runway collision on the LAX North Airfield in 2020 would on average entail a
death toll of 100.

6.10.

Mortality Risk on the LAX North Airfield in 2020, Baseline Case
As described, the Panel reached the approximations that:

•

On average, fatal runway collisions at LAX-North would occur on average once every
200 years, under 2020 traffic levels and the current runway layout.

•

When fatal runway collisions occurred at LAX, they would on average take 100 lives.
Taken together, these assumptions imply an average loss of 100 lives every 200 years.

That works out to five lives lost per decade. Because of random variability in the actual frequency
of fatal collisions and in the death toll in each one, there is a statistical margin of error in this
projection. Over a long period, the confidence interval for lives lost extends from a low of one
death per decade and a high of eight. Outcomes near five are more likely to arise than outcomes
at the edges of the confidence interval. The actual toll could obviously fall outside these limits,
but the Panel believes that the probability that would happen is low.
To summarize:
The Panel estimates that, if the current layout at LAX-North remains in place, runway
collisions at 2020 traffic levels would cause an average toll of five deaths per decade there. This
average arises because fatal collisions would occur on average once every 200 years, but would
cause an average of 100 deaths when they do occur. The Panel assigns a margin of error to this
estimate, and projects that the average death toll per decade could be as low as one and as high
as eight. It believes, however, that five is a more likely outcome than these lower or upper
bounds.
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6.11.

Some Perspective on the Mortality Risk Estimate
Like everyone at LAWA or NORSAC, the Panel would prefer that the risk level be zero.

But how might one interpret a statistic like “five deaths per decade in runway collisions?”

We

will discuss the issue further in the chapter on Summary and Conclusions, but offer a few
thoughts now.
At 2020 traffic levels, LAX would handle approximately 75 million passengers per year.
That works out to 750 million passengers per decade, meaning that the risk per passenger
assuming five deaths per decade would be approximately one per 150 million (750 million ÷ 5).
That number is small compared to the risks that citizens face every day. Based on recent
statistics, for example, an American baby born now would have roughly a 1 in 100 chance of
eventually dying in an auto accident. And Southern Californians know of the menace posed by
the San Andreas Fault.
It is true that aviation is held to an extraordinarily high safety standard. Even by that
standard, however, the risk associated with runway collisions is small. Accidents beyond the
runways and terrorist acts are statistically more dangerous to passengers than runway collisions,
as is illustrated by recent LAX experience. During the first decade of the 21st century, Alaska Air
261 crashed into the Pacific while attempting an emergency landing at LAX, while, on 9/11/01,
American #11, United #175, and American #77 never reached their destination of Los Angeles.
There were no survivors on any of these flights. Overall, the death risk per flight on a US aircraft
was one in ten million over 2000-09 (Barnett, 2009). At that rate, about 75 of the 750 million
passengers who landed at or took-off from LAX would perish for reasons unrelated to runway
hazards. Runway collisions on the North Airfield in baseline conditions, in other words, would
account for approximately 1/16 of the extremely low level of mortality risk that US air travelers
face (5 deaths out of 75 + 5 = 80 deaths).
To summarize, aviation hazards would cause approximately 80 deaths per decade at 2020
traffic levels among the 750 million passengers served each decade by the LAX runways. Five of
these deaths would arise in runway collisions. (We emphasize that this calculation assumes
continuation of the present layout of the North Airfield.) Even if changes to the North Airfield
runway configuration reduced the number of deaths in runway collisions by (say) half, the
expected number of deaths would only fall from 80 to approximately 78. We would summarize
our conclusions about mortality risk in the baseline case as follows:
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•

The runway-collision risk to LAX air travelers would be extremely low in absolute
terms, even at 2020 traffic levels.

•

The risk would be very low relative to the other mortality risks that face residents of
Los Angeles.

•

The risk would be low even relative to overall mortality risk of passenger aviation,
which is itself exceedingly low.
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7. COLLISION-RISK ASSESSMENT: BASELINE WITH IRSIP
At the request of NORSAC the Academic Panel reviewed the Los Angeles Interim
Runway Safety Improvement Project (IRSIP) (Feldman 2009a; Feldman 2009b). This program is
a pro-active effort by LAWA to enhance the safety of the existing airport while maintaining
operational efficiency pending the long-term decisions of the North Airfield configuration
(LAWA, 2009a). The IRSIP improvements discussed here are rooted in the FAA Engineering
Brief 75 (FAA, 2007) that states:
“… The preference is for aircraft to cross in the last third of the runway whenever
possible, since within the middle third of the runway the arriving/ departing aircraft is usually on
the ground and traveling at a high rate of speed.”
The application of this guiding design principle to the North airfield has been studied by
LAWA and its contractor HNTB in the last two quarters of 2009. The goal is to move runway
exit Zulu further downrange from its present location, eliminate Yankee for West landings, and
create a new high-speed runway exit called AA1 further downrange of the present AA. This new
configuration for the North Airfield is shown in Figure 7-1. The idea is to locate runway exits on
runway 24R so that all the junctions of these runway exits with runway 24L fall in the last third
segment of the runway as stipulated in the FAA Engineering Briefing 75.

Figure 7-1: Proposed Interim Runway Safety Improvements in the North Airfield.
Source: LAWA and HNTB (2009).
The analysis presented in this Section is a simple analytical effort to estimate some of the
safety implications of the new Baseline airport with changes stated in the IRSIP document. The
Academic Panel and NASA were made aware of this idea in the third quarter of 2009. At the
time, all FFC visuals had been prepared and the long lead-time of the simulation did not allow
this scenario to be tested. Nevertheless, we gathered data about the airport operations that could
be the starting point of a more detail analysis later on.
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The WCG LAX study (2007) describes a matrix of 10 hazards identified for LAX.
Feldman (2009a) describes hazards LAX001 and LAX002 as runway incursions caused by a
blundering landing aircraft that crosses the hold bars on Yankee and Zulu while a departure takes
place on runway 24L. The differentiation of the two hazards is related to the wake class of the
departing aircraft on runway 24L. Two more runway incursion hazards are identified when the
blunder occurs on taxiway AA or BB (called LAX003 and LAX004). Again, the wake class
makes the difference between hazards LAX003 and LAX004. The WCG matrix is shown for
completeness in Figure 7-2. Note that both LAX001 and LAX002 fall into the medium risk zone
since the severity (or consequence) of a collision for a departing aircraft on 24L with another
crossing Zulu or Yankee would occur at relatively high speeds thus causing a “hazardous”
condition in the severity category. It is interesting to observe that hazards LAX003 and LAX004
are placed in the “minor” severity category and are as improbable to occur as LAX001 and
LAX002 with probability of happening once every 1-100 years. One immediate question from the
previous evaluations is whether or not the severity classification for these cases is objective,
considering the historical trends observed at the airport.

Figure 7-2: LAX North Airfield Risk Matrix. Source: LAX WCF Safety Risk
Management Panel (2007). Red = High Risk, Yellow = Medium Risk and Green =
Low Risk.
For example, taxiways with historically distinct runway incursion rates are bundled
together in the likelihood category (i.e., Yankee and Zulu). Figure 7-3 demonstrates that various
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runway exits in the North airfield have very distinct Runway Incursion Rates (RIR). The figure
has been created using FAA runway incursion data for years 1999-2007 (ASIAS, 2010) and using
the FAA Terminal Area Forecast (TAF) to account for operations at LAX over the time period of
analysis. Following historical patterns at LAX, 42% of the landings at LAX are assigned to
runway 24R. The number of operations at individual runway exits on runway 24R have been
estimated using the Academic Panel’s field observations (time-stamp method) and studying four
hours of ASDE-X radar data. Table 7-1 summarizes the runway exit data collected by the
Academic Panel. Figure 7-3 suggests that perhaps the hazard analysis suggested in Figure 7-2
should distinguish between exit locations that are more prone to runway incursions. Obviously
Zulu is very prone to runway incursions, whereas Yankee is not. AA falls in-between but still
displays a high runway incursion incidence compared to Yankee (one of the exits to be eliminated
in the IRSIP program).
The IRSIP document states that if the relocation of the runway exits is carried out the
overall risk level will be reduced for the North airfield so as to move LAX001 to the “major”
severity category and LAX002 to the extremely improbable category (i.e., less than once in 100
years). The analysis presented in the WCG seems to be based on “qualitative” assessments and
does not offer the analysis to justify moving some of the hazards from the medium risk to the low
risk area. For example, the reduction of risk for LAAX002 would require that most heavy aircraft
departing runway 24L would be airborne at the junction of 24L and the new Zulu (located 7,000
feet down the runway).

Figure 7-3: LAX North Airfield Runway Exit Incursion Rates.
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Table 7-1: Summary of Runway Exit Utilization in the North Airfield. Numbers in
the Table Represent the Percent of Aircraft Landing on Runway 24R Taking a
Specific Runway Exit. Academic Panel Observations and Analysis.
Runway Exit
W

Y

Z

AA

BB

0

36

14

50

0

1

40

4

54

1

0

38

9

52

1

All Operations
(ASDE-X)
All Operations
(Time-Stamp)
Final Values in Risk
Analysis

7.1.

Empirical Observations at LAX
Our empirical observations using video and ASDE-X suggest that 20% of the heavy fleet

operating at LAX will be barely airborne at such distance. Figure 7-4 illustrates the cumulative
density function of the airborne distance versus distance from departing threshold of runway 24L.
Figure 7-4 also suggests that 53% of the non-heavy aircraft operating at LAX today would likely
be just airborne at a point 7,000 feet down the runway. The distance x corresponds to the first
instance in the ASDE-X video data when an aircraft transitions from the ground to the air mode.

Figure 7-4: Cumulative Density Function of Aircraft Takeoff Distance x from
Runway 24L Departing Threshold at LAX. Data Applies to all Runways at LAX.
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Table 7-2 summarizes the mean and standard deviation of takeoff distances for two
groups of aircraft defined in the IRSIP study (i.e., non-heavy and heavy). The heavy group has a
mean takeoff distance of 8,080 feet. Large and small aircraft (all in one category) have average
takeoff distances of 7,024 feet. The sample size is small but generally shows a trend that seems
realistic. Today, most of the aircraft operating out of Los Angeles employ “flex” thrust settings at
takeoff to reduce engine wear and prolong engine life. This effect lengthens the takeoff runway
distances. The AP Panel observations using actual video of operations corroborates the takeoff
distance numbers. For example, Figure 7-5 shows a Boeing 737-700 (non-heavy) departing
runway 24L while an Airbus A380-800 holds on taxiway AA. The Boeing 737-700 rotates
slightly ahead of the 7,000 feet mark but, according to our definition of takeoff distance the
ASDE-X system will not “detect” the aircraft in the airborne phase until 50-100 feet above the
ground. This is the distance reported in this study. Notice that the same distance is not likely to
clear a tall tail of an ADG VI aircraft as shown in the picture. Nevertheless, for this analytical
study, our definition of takeoff distance would probably equate to the ability to clear an imaginary
35-foot obstacle as stipulated by FAA takeoff distance requirements (FAR 25, 2010).
Table 7-2: Summary of Takeoff Distances Observed at LAX Using ASDE-X Radar
Video Data.
Parameter

Mean Takeoff Roll Distance

Large and Small

Heavy and B757

(non-heavy)

(report as heavy)

7,024

8,080

1,485

1,235

86

29

(feet)
Standard Deviation Takeoff Toll Distance
(feet)
Number of Data Points (takeoffs)

7.2.

Estimation of Runway Exit Use Under IRSIP Scenario
To further understand the safety benefit of the relocations proposed in IRSIP we estimate

the utilization of the new exits (new Zulu, AA and AA1). This is accomplished using the Runway
Exit Design Interactive Model (REDIM 3.0) – a computer model developed at Virginia Tech for
the FAA and NASA to that estimates the runway exit utilization considering individual aircraft
kinematics (Trani et all, 1999). The input to the model to estimate the utilization of new exits is
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shown in Table 7-3. The aircraft fleet is representative of today’s operations at LAX in the North
airfield. The model predicts an expected value of runway occupancy time (ROT) of 56 seconds
for all operations. ROT in the model is defined as the time span from threshold crossing to the
clearance of the imaginary plane of the runway with either a wingtip or a tail-tip (if taking a rightangle turnoff).

Figure 7-5: Example of Operations in the North Airfield with Potential Runway
Incursion Interactions (A.A. Trani).
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Table 7-3: Aircraft Mix Used to Estimate Runway Exit Utilization for Landings of
Runway 24R Under IRSIP Scenario.

Wake Class

Percent Fleet Mix (%)

Representative Aircraft (% of Fleet)

Small

5

EMB120 (5)

Large

77

Boeing 737-300 (27)
Boeing 737-700 (20)
Airbus A320 (20)
EMB135 (10)

B757

6

Boeing 757-200 (6)

Heavy

11

Boeing 747-400 (6)
Boeing 777-200 (5)

Super-heavy

1

Airbus A380 (1)

Table 7-4 summarizes the exit utilization with the Interim Improvements. The table
shows that 71% of the Airbus A320 will use the New Zulu exit, 23% will use AA and the
remaining 6% are likely to use AA1. The values shown in the table assumed 75% dry runway
conditions and 25% wet to account for annual use with varying pavement conditions.
Table 7-4: Estimated Runway Exit Utilization for Landings on Runway 24R.
Academic Panel Analysis Using the REDIM 3.0 Model. Numbers in Each Cell
Represent the Percent of Aircraft Taking Each Runway Exit.

Runway Exit

New Zulu

AA

AA1

BB

Total

A320

71

23

6

0

100

A380

0

56

41

3

100

B733

75

24

1

0

100

B738

73

26

1

0

100

B744

0

56

40

4

100

B757

65

34

2

0

100

B772

31

58

10

1

100

E120

100

0

0

0

100

E135

92

8

0

0

100

Aircraft
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Table 7-5: Los Angeles International Airport Breakdown of Annual Runway
Operations (source: LAWA EIS, 2008).
Runway

Arrivals

Departures

24R

134,111

7,206

24L

7,597

136,142

141,708

143,348

25R

20,908

143,533

25L

158,179

31,855

Total South

179,087

175,388

Total Airfield

320,795

318,736

Total North

Table 7-5 contains the typical breakdown of landings per runway for LAX (EIS, 2008).
Using Tables 7-4 and 7-5 we estimate the expected number of operations at every new runway
exit proposed by the Interim Improvement plan. Table 7-6 shows the results of this analysis. A
few observations are important.
1)

The new taxiway Zulu takes most of the landing traffic from Yankee, old Zulu
and about 47% of the operations assigned to AA in the Baseline case.

2)

The move from old Zulu to new Zulu is good news since this will improve the
chance that an aircraft departing runway 24L would avoid a collision with a
blundering aircraft entering 24L accidentally.

3)

However, the traffic that moves from AA to new Zulu actually would increase
the conditional probability of a collision given a blunder because more traffic
will be crossing closer to the departure end 24L.

Table 7-6: Estimated Annual Runway Exit Use for Landings on Runway 24R.
Numbers in Each Cell Represent the Number of Aircraft Landings Expected in Each
Runway Exit.

Runway Exit
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Yankee

Exit Location (ft)
From 24R threshold

Zulu

New Zulu

AA

AA1

BB

4,560

4,600

6,200

7,000

7,800

8,670

Percent Use (%)
Baseline

38

9

N/A

52

N/A

1

Annual Landings
Baseline

50,962

12,070

N/A

69,738

N/A

1,341

Percent Use (%)
IRSIP Scenario

N/A

N/A

68

27

5

0

Annual Landings
IRSIP Scenario

N/A

N/A

90,632

36,155

6,893

429

N/A means runway exit is not available in that scenario.

Using the CDF distribution presented in Figure 4-7 we estimate the probability that an
aircraft taking off on runway 24L will lift-off in various runway segments between runway exits.
Table 7-7 presents the results of this calculation and we introduce labels 1-6 for all runway
segments. The utilization of each runway exit is presented in Table 7-8. We introduce labels A
through F to facilitate further calculations.
Table 7-7: Probability that the Aircraft Taking off on Runway 24L will Lift-off in a
Runway Segment.
1

2

3

4

5

6

0-Yankee

Yankee –
Zulu

Zulu – New
Zulu

New Zulu –
AA

AA – AA1

AA1 – BB

Non-Heavy

0

0.16

0.36

0.14

0.20

0.14

Heavy

0

0.04

0.14

0.15

0.40

0.27

Table 7-8: Probability that an Aircraft Landing on Runway 24L will use a given
Exit.
A

B

C

D

E

F
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Yankee

Zulu

New Zulu

AA

AA1

BB

Baseline

0.38

0.09

0

0.52

0

0.01

IRSIP

0

0

0.68

0.27

0.05

0

The next step is to perform a simple convolution calculation to estimate the percent of
aircraft that taking off from runway 24L that would clear a blundering aircraft using a given exit.
To illustrate the problem consider non-heavy aircraft taking off from runway 24L in the Baseline
configuration. The percent of aircraft departing 24L and lifting off between Yankee and Zulu is
known to be 16% (0.16 in column 2 of Table 7-7). According to Table 7-8, 38% of the arrivals on
runway 24R use runway exit Yankee in the Baseline case. The contribution of these landing
aircraft to the overall probability of aircraft departing on 24L and lifting off in segment YankeeZulu is then the product (0.16)(0.38) = 0.0608. This is shown in Table 7-9. This process is
repeated for all combinations of values contained in Tables 7-7 and 7-8. The results are shown in
Tables 7-9 through 7-12. Tables 7-9 and 7-10 show the results for the Baseline airfield. Tables 711-and 7-12 show the results for the IRSIP configuration. The numbers in red indicate the
percentages of aircraft taking off that will be airborne and thus avoid a collision if the blundering
aircraft enters runway 24L accidentally. Table 7-13 summarizes the percent of aircraft of each
type that will be able to overfly a runway incursion. The table indicates that under Baseline case
33% of the aircraft departing runway 24L will be able to overfly an incursion.
Table 7-9: Convolution of Tables 7-7 and 7-8. Baseline Scenario: Non-Heavy
Takeoff. Numbers in Red Indicate Percentages of Aircraft Airborne.
A

B

C

D

E

F

1

0

0

0

0

0

0

2

0.0608

0.0144

0

0.0832

0

0.0016

3

0.1368

0.0324

0

0.1872

0

0.0036

4

0.0532

0.0126

0

0.0728

0

0.0014

5

0.076

0.018

0

0.104

0

0.0020

6

0.0532

0.0126

0

0.0728

0

0.0014
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Table 7-10: Convolution of Tables 7-7 and 7-8. Baseline Scenario: Heavy Takeoff.
Numbers in Red Indicate Percentages of Aircraft Airborne.
A

B

C

D

E

F

1

0

0

0

0

0

0

2

0.0152

0.0036

0

0.0208

0

0.0004

3

0.0532

0.0126

0

0.0728

0

0.0014

4

0.057

0.0135

0

0.078

0

0.0015

5

0.152

0.036

0

0.208

0

0.004

6

0.1026

0.0243

0

0.1404

0

0.0027

Table 7-11: Convolution of Tables 7-7 and 7-8. IRSIP Scenario: Non-Heavy
Takeoff. Numbers in Red Indicate Percentages of Aircraft Airborne.
A

B

C

D

E

F

1

0

0

0

0

0

0

2

0

0

0.1088

0.0432

0.008

0

3

0

0

0.2448

0.0972

0.018

0

4

0

0

0.0952

0.0378

0.007

0

5

0

0

0.136

0.054

0.01

0

6

0

0

0.0952

0.0378

0.007

0

Table 7-12: Convolution of Tables 7-7 and 7-8. IRSIP Scenario: Heavy Takeoff.
Numbers in Red Indicate Percentages of Aircraft Airborne.
A

B

C

D

E

F

1

0

0

0

0

0

0

2

0

0

0.0272

0.0108

0.002

0
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3

0

0

0.0952

0.0378

0.007

0

4

0

0

0.102

0.0405

0.0075

0

5

0

0

0.272

0.108

0.02

0

6

0

0

0.1836

0.0729

0.0135

0

Table 7-13: Probability of Overflying Incursion Aircraft. North Airfield Operations.
Baseline

IRSIP

Non-heavy take-off

0.37

0.57

Heavy take-off

0.19

0.25

80% Non-heavy, 20% Heavy

0.33

0.51

The IRSIP scenario indicates that 51% percent of the aircraft will overfly the blundering
aircraft. This result implies that, “all other conditions being equal”, the IRSIP scenario reduces
the probability of collision given a runway incursion by 27% ((67-49)/67). However, this analysis
assumes that the exposure to runway incursions will be the same in the Baseline and IRSIP. There
is evidence that the risk of runway incursion is higher for certain types of runway exits in the
North. For example, Figure 7-3 shows the large variability of runway incursion rates among
runway exits in the North airfield. More careful analysis is needed to understand the causal link
between runway exit geometry and runway incursion rates. For LAX North, common elements of
runway exits Zulu and AA (with the highest RIR metric) are: 1) both are high-speed exits and 2)
both have acute exit angles (albeit different geometries).
Figure 7-6 presents the RIR metric vs. runway exit angle for all four exits in the North
airfield. The plot clearly indicates that while high-speed runway geometries are good to reduce
ROT and thus improve saturation arrival capacity on Runway 24R, they also pose a problem in
terms of runway incursions in the specific case of close-parallel runways (a well known problem
for airports like Los Angeles). If the new exit types in the IRSIP study are similar to AA and, and
if the runway incursion rate of AA is an indication of the things to come (6 times higher risk than
Yankee), then having two new “good” runway exits further downrange with higher individual
RIR risks, could erode the gains achieved by displacing the runway exits further downrange. This
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suggests that it is not certain that closing Taxiway Yankee will reduce collision risk but could
rather increase it if historical trends are to be believed.
Consider the analysis presented in Table 7-7. The table illustrates the total risk
calculation of Baseline vs. IRSIP if we assume the RIR metric for the new exits is half that of AA
(i.e., 6.34 incursions per million landings). The table shows that cumulatively, the total risk of
incursions per year for the Baseline is 1.38 incursions per year. The table also shows that the total
risk for IRSIP would be 1.08 runway incursions per year. This produces a net gain for the IRSIP
alternative of 22% in risk reduction compared to the Baseline. However, if the new exits Zulu and
AA1 are as risk prone as AA (with RIR at 12.68 incursions per million landings), the analysis
produces 1.38 runway incursions per year for the Baseline and 1.70 runway incursions per year
for IRSIP. This means the probability of incursion for IRSIP would be higher than the Baseline
case. Factoring in the probability of collision given an incursion for the IRSIP case, this would
produce a net gain for IRSIP of 18.9%. This is the most likely scenario given the apparent
relationship between runway exit angle and runway incursion rate.
This suggests that careful attention should be paid to the geometric design aspect of the
new runway exits suggested for IRSIP to avoid high RIR rates as in the current Zulu. At the
time of our report writing, the detailed geometric design standards for AA1 and New Zulu were
not known.
This last point bring us to the paradox of high-speed runway exit design with two close
parallel runways (e.g., LAX). This paradox applies to both Baseline and IRSIP. In general we
would like to:
i) Design high-speed runway exits to reduce Runway Occupancy Time (ROT) – good for
arrival acceptance rate or good for mixed runway operations, and
ii) Design high-speed runway exits that promote safety at the crossing junction with 24L
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Figure 7-6: Runway Incursion Rate vs. Runway Exit Angle. Runway 24R Exits.

These two design criteria are difficult to reconcile without an invisible “barrier” that
precludes pilots from blundering. The barrier could be a center taxiway or a combination of
technologies (ground-based lights like RWSL, flight deck or ATC tower-based systems like
ASDE-X) that prevents pilots from crossing hold bars accidentally. Both techniques are
investigated in Section 8 of this report. Any airport designer will agree that building high-speed
exits between two closely-spaced runways is not a good idea. Our analysis of taxiways Zulu and
AA is that they do have slightly more than 1,150 feet of path length (at the centerline) to
decelerate an aircraft between the point of curvature (entry point to the turnoff on the runway
centerline) and the hold bars. If an aircraft enters either Zulu or AA at 60 knots (considered a very
high speed for these exits), a very modest deceleration rate of -4.4 ft/s2 would be needed to bring
the aircraft to a full stop at the hold bar position. This assumes the pilot is attentive and willing to
brake in the turn at a modest rate.
Table 7-14: Estimated Yearly Incursions and Risk of Baseline vs. IRSIP. Assume
RIR for New Exits is Half the Historical Value of Runway Exit AA.

Runway Exit
Total
Yankee

Zulu

New Zulu

AA

AA1

BB

RI
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Annual
Landings
Baseline
Annual
Landings
IRSIP
Scenario
Runway
Incursion
Rate (per
million)
Baseline

Incursions per
Year
Runway
Incursion
Rate (per
million)
IRSIP

Incursions per
Year

50,962

12,070

N/A

69,738

N/A

1,341

N/A

N/A

90,632

36,155

6,893

429

1.98

32.56

12.68

0.00

0.0983

0.3931

0.8843

0

1.3757

0

1.0769

6.34

12.68

6.34

0.5747

0.4584

0.0437

N/A means runway exit is not available in that scenario.

The analysis so far does not consider the benefit IRSIP could have by providing pilots
and controllers with more time to recognize and react to a runway incursion because the runway
exits are located further downrange. This requires an estimation of the probability that the takeoff
will be aborted and that the aborting aircraft stops short of a collision. This was not calculated in
this study. The Academic Panel recommends more analysis for this configuration.
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8. COLLISION-RISK ASSESSMENT: 100’ NORTH
The significant change brought by the 100-North alternative is a centerline taxiway between
runways 24L and 24R. We begin our analysis of the 100-North alternative with a general
comparison between a runway complex with two closely-spaced parallel runways and a centerline
taxiway (CeT case) and a complex having two closely-spaced parallel runways without such a
taxiway (NCT case). There are a number of operational capabilities and performance changes
provided by centerline taxiways. Some of these mainly impact the efficiency of airport operations
and others mainly impact safety. Our focus here is safety. Probably the most prominent collision
risk of an NCT runway complex, like the Baseline, involves an aircraft arriving on the outboard
runway, taking a high-speed exit and then crossing the inboard runway, or breaching the hold bar,
without clearance from the controller. Such an incident can involve a very high degree of risk, as
the arriving aircraft could encounter an aircraft departing on the inboard runway. A number of
such runway incursions have been observed on both the LAX North runway complex and the
LAX South runway complex (prior to the construction of a centerline taxiway on the South).
These runway incursions play an important role in our analysis and so we specifically identify
them as Exit-No-Stop (ENS) incursions. It seems clear that an ENS incursion generally would be
caused by a distracted or disoriented pilot or by a pilot exiting at too high a speed. Usually there
is some degree of mis-communication between the pilot and controller as well.
Figure 8-1 illustrates the exit path of an aircraft arriving on the outboard runway with and
without a centerline taxiway. One can see that, in the CeT case, the aircraft is forced to perform a
combination of two rather sharp turns. This both reduces the likelihood of a pilot being distracted
by requiring greater attentiveness, forces a greater degree situational awareness and, of course,
forces a greater speed reduction. Thus, it seems evident that:
A centerline taxiway should reduce the risk of ENS incursions and moreover this is an
objective of their design.
Of course, there are other operational advantages of a centerline taxiway. While these most
directly would seem to provide efficiency advantages, they also can potentially improve safety. A
major challenge in managing aircraft operations for airports with closely spaced parallel runways
involves maintaining a high level of departure throughput in light of the need to allow arriving
aircraft to cross the inboard (departure) runway. A further challenge can be posed by congestion
in the terminal area, e.g. on a taxiway parallel to the runways. Such congestion might prevent the
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ability to cross aircraft at certain times and/or locations. As illustrated in Figure 8-2, the crossing
of aircraft is facilitated by the ability to buffer aircraft. In the NCT case, the taxiway-exits
between the two runways provide some buffering capability, while in the CeT case, the entire
centerline taxiway provides a (much larger) buffer. Further, the centerline taxiway also provides
the capability to move aircraft to different crossing locations, while in the NCT case, the arriving
aircraft can only cross the inboard runway at the location of the taxiway-exit it used upon arrival.
Thus,
A centerline taxiway:
i)

gives controllers the ability to move aircraft to the most appropriate crossing point,

ii)

improves the controller ability to time crossings and

iii)

offers more opportunity to cross multiple aircraft simultaneously.
These capabilities can be used to improve the efficiency of ground operations. Moreover,

by reducing the cases where a controller is forced to carry out a particular crossing operation,
they have the potential to improve safety.

Figure 8-1: Comparison of Exit Path with and without Centerline Taxiway
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nother related safety issue for the NCT case involves holding aircraft on the exittaxiways. For larger aircraft, it can be the case that, if an aircraft holding on an exit-taxiway is
incorrectly positioned, its tail could protrude into outboard runway safety zone. This obviously
would pose a safety hazard. It can also be the case, that two aircraft could occupy the same exittaxiway. Such an occurrence would result in an even greater risk that the protrusion of an aircraft
tail into the outboard runway. Thus,
The centerline taxiway should nearly eliminate hazards involving aircraft tails
protruding onto the outboard runway.
With this background we now proceed to assess the relative risk of the Baseline and 100North cases. We start with an analysis of the results from the Sim (Section 8.1) and then proceed
with an analysis of historical LAX incursion data (Section 8.2). Section 8.3. provides overall
conclusions for the 100-North case.

Figure 8-2: Comparison of Buffers with and without Centerline Taxiway.
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8.1.

Analysis of Simulation Results
We now review the Simulation results and present the insights they provide and the

conclusions they support. First, it is very important to point out that the Simulation allowed the
AP, the subject pilots, the subject controllers and other experts to observe the “actual” operation
of the LAX North Runway complex after the 100-North modifications. This has been invaluable
in providing the AP with insights into the basic functionality 100-North provides and how it
differs from the Baseline and the other alternatives. In fact, the discussion provided at the
beginning of this section was largely based on our own observations and discussion with experts
while watching 100-North operations.
8.1.1

Controller Interviews
We start with an analysis of the controller interviews. A very prominent theme in the

interviews was the near universal opinion that a centerline taxiway provides a significant positive
impact on airport operations. Below we provide some specific excerpts from the interview notes
that support this conclusion:
Group 1:
South easier to manage than North – tremendous improvement with center taxiway;
Center taxiway is the only way to go: more flexibility in timing runway crossing ⎝don’t
miss departure “holes”); can better respond to congestion on other taxiways.
Group 2:
Centerline taxiway helps ground controllers and local controllers alike; today’s
operation is surgical (requires a lot of planning and limited holding capacity between
runways in the North); the presence of a centerline taxiway allows more flexibility in
handling traffic; a centerline taxiway is a “must” to improve the operation at this
airport; any of the 100’ or 340’ is a vast improvement over today’s configuration.
Group 3:
Centerline taxiway is a tough mindset to change, i.e. it makes things much easier to
operate; it makes lots of strategies “work”; don’t have to be super-precise; generally
things are not as efficient or safe without center taxiway; reduces risk of incursion.
The 2nd and 3rd groups of controllers both rated 100-North and 340-N significantly above
all other alternatives indicating that 340-N was noticeably better than 100N; the 1st group of
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controllers was not quite as explicit but implicitly seemed to have a similar opinion. The 3rd group
of controllers explicitly used the analogy that if 340-N represented 100% improvement then 100North attained 80% of that objective. Certain controllers indicated that the relative degree of
incremental improvement of 340-N over 100-North depended on the number of Group VI aircraft
in the fleet composition. Here it seemed clear that the criterion for rating one alternative better
than another depended on a combination of improved safety, improved efficiency and better
ability for the controllers to carry out their job function well.
8.1.2

Controller Surveys

We now consider the controller surveys. Questions 1 through 13 deal with effects
generally related to operational efficiency and improvement in the controller job function.
Question 15 explicitly deals with the risk of a runway incursion. To quantify the degree
of difference in the risk level between 100-North and the Baseline as expressed by the
subject controllers, we mapped the responses on Question 15 to a relative risk scale as
follows. We assume that answers at the extreme ends of the scale—1 and 7 in the surveys
conducted for our study—are associated with a large difference in relative risk, say 95%
for 7 and 5% for 1. Relative risk values for intermediate points can then be calculated by
interpolation. Two forms of interpolation may plausibly be employed. The first is linear.
Assuming 95% and 5% for the endpoints, then a 1-point move along the scale is
associated with a (95%-5%)/(7-1)=15% change in relative risk. The second form of
interpolation is logarithmic. In this case, each 1-point movement has a constant
multiplicative effect. Again assuming 95% and 5% for the endpoints, a 1-point increase
multiplies the risk by (95%/5%)1/(7-1)=1.63. There is a body of research on risk perception
supporting the use of a logarithmic scale, e.g. see [Longo and Lurenco, 2007]
Table 8-1 gives the results of our analysis. We see that in the controllers’ perception,
100-North provides an incursion risk reduction in the range of 19 to 29 per cent.
Table 8-1: Results of Controller Surveys for Incursion Risk.
Incursion Risk

Linear Scale

Logarithmic Scale

Baseline

0.57

0.27

100-N

0.46

0.19

19%

29%

100-N improvement %
67

Viewing the other relevant survey results (Questions 1 through 13), the results generally
support the perceptions gained from the interviews. Overall the surveys indicated that the 100North provided an improvement in operational performance when compared to the Baseline. The
average percent improvement indicated by the surveys were in the mid-20% range.
8.1.3

Pilot Interviews
The pilot interviews were constructed so as to gain insight into the relative merits of the

various alternatives. However, we also tried to use them to gain insight into the safety of LAX
compared to other airports. A summary of the information provided is given below.
•

Pilots generally expressed the opinion that LAX (today) was about in the middle of other
major airports from a safety perspective; in particular, there did not appear to be a
reason to call it an unsafe airport (relatively speaking).

•

There did seem to be almost universal agreement that a center taxiway would improve
safety. At the same time, some pilots expressed a dislike for the centerline taxiway due to
the requirement for additional aircraft maneuvering. At least in one case, we felt this was
associated with a poor design of the taxiway exit system.

•

Certain pilots pointed out that, under the Baseline alternative, the fact that some heavies
(and, of course, super heavies) cannot hold between the runways (their tail would
protrude into 24L) is a safety hazard. This is especially problematic since controllers
must remember to give these aircraft special treatment.
Multiple pilots pointed out the safety advantage of the ability of a pilot to look down the

inboard runway prior to crossing it. One can build on this comment to view the decision to cross
the inboard runway from a systems reliability standpoint. Specifically, the following three
processes serve to provide redundancy in making this decision: i) controller clearance, ii) runway
status lights, iii) pilot visual check of runway status. It was noted that the ability to see down the
runway depends on the angle at which the aircraft approaches the runway. For larger aircraft, in
the case of the Baseline and in the case of 100-North, the aircraft must approach the inboard
runway at an acute angle that eliminates (or reduces) a clear line-of-sight down the runway. This
issue will be analyzed later and, in fact, is the driver of a potential safety difference between 100North and 340-North.
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The pilots also provided useful feedback on the effectiveness of runway status lights
(RWSL). Insights gained from these comments will be employed in the quantitative analysis
performed in Section 1.2.
8.1.4

Pilot Surveys
A general review of the raw data resulting from the pilot surveys can at times seem to

give counter-intuitive and even contradictory results. This in part may be due to the relatively
small number of pilots involved and also to the fact that individual pilots did not see all of the
alternatives. For these reasons we feel less weight should be placed on these surveys. We
conducted tests to determine the statistical validity of the hypothesis that the pilot answers
indicated a significant difference in the area covered by the question. Comparing 100-North to the
Baseline, there was one safety-related question that passed the test: Question 3, which dealt with
the safety of the runway-cross phase. That is, the hypothesis that the runway crossing phase is
safer under 100-North than under the Baseline, as perceived by the pilots, can be supported by the
data. We also calculated the metric described in the previous section for question 23 that asked
pilots to compare the North runway alternative under consideration to other airports from a safety
perspective. The results are given in Table 8-2.
Table 8-2: Summary of Pilot Survey Results.
General
Basic

Crossing

Operations

Comparative

Comparative

Safety

Safety

Performance

Confusion

Safety

Baseline

0.070

0.208

0.426

0.335

0.621

100-North

0.101

0.127

0.414

0.330

0.582

% Improve

-46%

39%

3%

1%

6%

These results may seem a bit inconsistent and somewhat contradictory. We performed
statistical tests and found that, of the questions referred to above, the only one that displayed a
statistical significance in the responses was the Crossing Safety question. It should be pointed out
that the Basic Safety questions largely treated issues not affected by the centerline taxiway. For
this reason and since our statistical tests did not support the hypothesis that there was a difference
between the Baseline and 100-North based on the responses, we do not place a great deal of
significance in the seemingly large advantage for the Baseline indicated by the responses.
Overall, we feel the surveys support the hypothesis that the centerline taxiway provides a
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significant safety advantage relative to runway crossing. Otherwise, they generally indicate little
difference in performance.
8.1.5 FutureFlight Simulation Data
We consider three types of Simulation data: anomalies statistics, radio frequency usage
and capacity and delay information. For all types of anomalies, 100-North was indistinguishable
from the Baseline. Thus, two conclusions can be supported: i) that the 100-North alternative does
not significantly affect controller error rates or ii) that this particular experiment was not able to
identify such difference (for many possible reasons). A similar situation exists relative to the
frequency usage data. Specifically, there were no significant differences between 100-North and
the Baseline and, thus, the same two conclusions could be supported. Section 13 analyzes the
capacity and delay data in detail so we will just touch on it here. The data indicated a slight
advantage of 100-North over the Baseline. Specifically, given the same level of operations, under
100-North there should be slightly less surface delays and slightly shorter taxi times. To the
degree that such a reduction in congestion would reduce workload and stress, it should have a
positive impact on safety.
8.1.5

General Conclusions
There was certainly a near universal conclusion among controllers and pilots that a

centerline taxiway improved airport operations, when compared to the Baseline. “Improved” in
this case could be interpreted along multiple dimensions, one of which is safety. This conclusion
came out both in the interviews and in the surveys. Using a method to convert the survey
responses to improvement factors, the controllers’ collective opinion indicated a 21% reduction in
collision risk and a 23% increase in a combined measure of operational performance. Applying
these methods to pilot survey results, the pilots indicated a 35% increase in runway crossing
safety, a 6% increase in comparative (to other airports) safety, a 46% decrease in general (landing
and taxi-to-gate) safety and minimal change in operation performance. We must use these results
with care as they are based on the subjective judgment of the subjects and the scales used are
difficult to convert to actual risk values. Particular care must be applied to the pilot results due to
the very small sample sizes. We will discuss this later when developing our overall conclusions.
The Simulation data did not show a significant difference between 100-North and the Baseline
except in the area of capacity and delay, which it indicated a slight advantage for 100-North.
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8.2.

Analysis of Historical Incursion Data
While the Simulation results provide strong evidence that a centerline taxiway improves

airport operations and airport safety, it can be challenging to explicitly estimate changes in
collision risk from the Simulation results. In this section we turn to analysis of historical
incursion data. This analysis will allow us to both validate the Simulation results and also to
generate quantitative estimates of the risk impact. The similarities between the current LAX
North runway complex and the LAX South runway complex, before the new centerline taxiway
was built, and also the similarity between the current South runway complex and the 100-North
alternative allow for the very effective use of historical incursion data. The incursion data used in
this Chapter was obtained by merging data from the LAX Incursion “Maps” provided on the
LAWA web site with data downloaded from the FAA’s Aviation Safety Information Analysis
and Sharing (ASIAS) System. The ASIAS database included all incursions that appeared on the
LAWA web site plus a few additional ones. These additional incursions were minor and did not
even receive the standard A, B, C or D classification. Generally, we ignored these in our analysis
although for reasons related to computational convenience we used this larger set in our analysis
of the frequency of appearance of large aircraft in incursions. Incursion statistics are calculated

on a calendar year basis. Please note that FAA reports general provide incursion statistics
on a fiscal year basis. Some of this (fiscal year) data is used elsewhere in this report
(when this is done the basis year assumed is noted).
The principal risk that we focus on in evaluating runway alternatives is the risk of a
collision due to a runway incursion. The runway geometry also impacts the risk of a collision
resulting from an excursion. This risk is dealt with in Section 6. Runway geometry may also
impact the risk of accident in the general vicinity of the airport. Such accidents are generally a
second order effect of runway geometry and they will be discussed as appropriate after the main
analysis.
We start by considering the relationship between the risk of a collision due to a runway
incursion and the risk of a runway incursion.
Risk of fatal runway collision =
Prob[fatal collision resulting from runway incursion]
Prob[fatal collision | runway incursion] * Prob[runway incursion]

(8.1)
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The final term involves the product of the probability that a runway incursion occurs and
the probably that a particular runway incursion results in a fatal collision. The importance of this
equation is that the risk of a fatal runway collision can be reduced by either reducing the chance
that a runway incursion occurs (equivalently the annual rate of runway incursions) or by reducing
the chance that a runway incursion results in a fatal collision. When we consider the impact of
various alternatives, these may impact one or both of the terms in the product.
The starting point for our incursion analysis is the identification of the ENS incursion as
defined earlier. We estimate the risk reduction impact of a centerline taxiway by estimating the
ability of a centerline taxiway to reduce the rate of ENS incursions. To do this, we employ
historical data from the South to estimate the ENS incursion risk reduction of the centerline
taxiway under 100-North. The justification for this approach is the similarity discussed earlier
between the pre-centerline taxiway South airfield and the current North airfield and the postcenterline taxiway South airfield and the 100-North alternative. We are well aware that, in spite
of these similarities, there are significant differences between the North and South airfields (and
historically there have been significant differences in the incursions rates). However, we do not
attempt to estimate absolute incursion rates on the North from the South but rather we apply an
estimate of the rate reduction experienced on the South to the North under the 100-North option.
Based on an examination of the descriptions of all runway incursions that occurred at
LAX between 1998 and 2007, we classified each incursion as being an ENS incursion or not. We
note that some subjective judgment was required in some cases; however, the number of such
cases was relatively small. The result of this analysis was:
Average number ENS incursions / yr on S: 3.6 (55%)
Average number ENS incursions / yr on N: 1.1 (55%)
Note that, somewhat remarkably, the percent of ENS incursions on the North and South
were virtually identical. This analysis considered incursions of all severity levels (A through D).
Since some estimates and analyses performed by us and others restrict attention to more severe
incursions we did an additional analysis to estimate the incursion breakdown restricted to only A
and B incursions and to only A, B and C incursions. These did not differ significantly from the
above breakdown so we feel this estimate is quite reliable.
The key estimate that will drive our analysis is the reduction factor for ENS incursions on
the South attributed to the centerline taxiway. We first consider estimating the pre-centerline ENS
incursion rate. This taxiway was opened in June of 2008, with the early part of 2008 largely
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devoted to construction. Thus, we use as a cutoff point the end of 2007. While our analysis has
generally employed data starting in 1998 or 1999, two significant changes occurred during the
year 2001. The first was the introduction of ASDE-3 and AMASS and the second is a decrease in
traffic. Since we wish to estimate the incremental impact of a centerline taxiway over and above
ASDE-3 and AMASS and also, we wish to do so in roughly equivalent traffic conditions, a
reasonable time frame would seem to be 2002 to 2007. Table 8-3 provides both the 1999-2007
rates and the 2002-2007 rates for AB, ABC and ABCD incursions.
Table 8-3: Pre-Centerline ENS Incursion Rates on LAX South.
Rate/year

1999-2007

2002-2007

AB

1

0.5

ABC

3

1

ABCD

3.6

3.2

We note that 02-07 rates do show a substantial drop from the 99-07 rates in all cases
except ABCD. The relatively small change in the ABCD rate can perhaps be attributed to changes
in the criteria for C and D incursions. The next major challenge is to estimate a post-centerline
taxiway rate. From July of 2008 through December of 2009, there was a single incursion on the
South that could be classified as an ENS incursion: the 10/25/2009 incident, which was classified
as a category C incursion. One incursion over an 18-month period represents a .67 rate. Even
though the data collection period (18 months) is short and the number of observations very small
(1), the change in the ABCD rate from 3.2 or 3.6 to .67 is highly statistically significant. Thus, we
can conclude with confidence that the centerline taxiway has significantly reduced the ENS
incursion rate on the South. On the other hand, the specific estimate of the rate, .67, represents a
point in a fairly wide confidence interval. Thus, we must use judgment and intuition in arriving at
a reasonable ENS incursion rate reduction factor. For reasons discussed earlier we will restrict
use for the pre-centerline rate, the 2002-2007 data. One could argue that the default should be to
employ the ABCD rate since generally our analysis has focused on all incursions. On the other
hand, FAA studies have tended to focus on serious incursions, e.g. AB, or possibly ABC. In our
case, focusing only on AB would not produce meaningful results as such incursions are simply
too infrequent. Focusing on ABC starts to alleviate this issue to a degree. At the same time, it
seems clear that data concerning D incursions is certainly meaningful and one certainly should
not ignore the very significant drop in ENS D incursions after the centerline taxiway introduction.
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Table 8-4 lists the 2002-2007 pre-centerline taxiway rates, the post-centerline taxiway rates and
the corresponding reduction factor.
As discussed above the “default” would be to use the ABCD analysis and the reduction
factor of 79%. To acknowledge the much more modest reduction factor for ABC incursions one
could take the approach of weighting the three categories (and reduction factors) evenly and
taking the average reduction factor: (100 + 33 + 79)/3 = 71%. We should note that this approach
implicitly gives higher weight to the more serious incursions. These two estimates are relatively
close and for our analysis we take a compromise and use a reduction factor of 75%.
Table 8-4: ENS Incursion Rate Reduction on South Airfield.
Before Center

After Center

Reduction

Taxiway

Taxiway

Factor

Rate/Year
AB
ABC
ABCD

0.5

0

100%

1

0.67

33%

3.2

0.67

79%

8.2.1 Risk Reduction without RWSL
We now proceed to calculate the risk reduction provided for the 100-North alternative.
Because of certain subtleties in our analysis we use as a starting point the level of risk for a
modified Baseline that assumes the 2020 traffic levels, ASDE-X and AMASS but no RWSL. We
define this starting risk level as R:
starting risk = R
Allocating based on incursion distribution yields:
= non-ENS collision risk + ENS collision risk =
.45 * R + .55 * R
Applying a risk reduction (75%  factor of 4 reduction) for ENS incursion risk:
.45 * R + .55/4 * R =
.45 * R + .14 * R =
.59 * R  a risk reduction of ~ 40%
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8.2.2 Analysis of Runway Status Lights
RWSL play an important and somewhat subtle role in our analysis. In the previous
section we compute the incremental impact of 100-North relative to the Baseline without RWSL.
From there, we will compute the impact of RWSL on the Baseline, the impact of RWSL on 100North and then compare the two results. The reason for this approach is that our analysis shows
that the incremental improvement provided by RWSL applied to 100-North is actually greater
than the incremental improvement provided by RWSL applied to the Baseline.
FAA studies have estimated that runway status lights (RWSL) would decrease the
collision risk by an additional factor of 50% over and above the impact of ASDE-X and AMASS.
However, insights gained from the Simulation led us to examine this conclusion carefully and not
to apply it in a uniform manner. Consider the following scenarios.
A: A pilot has stopped at the hold bar of the inboard runway and has observed a red
runway entrance light (REL). The pilot then proceeds to cross runway (or “bust” the
hold bar) even though REL is still red.
B: A pilot is distracted or has exited the outboard runway at a high speed and failed to
slow down; the pilot then proceeds to cross the inboard runway or bust hold bar even
though REL is red.
In case B, the fact that the pilot is distracted would seem to increase the likelihood that
he/she would fail to take notice of the REL’s; also, in case B, if the aircraft was exiting at an
excessive speed, it is possible that the pilot would not have enough time to stop the plane short of
the hold bar having observed the REL. Both of these explanations suggest that the effectiveness
of REL’s should be greater in scenario A than in scenario B. It is also the case, that, in the FAA
analysis of ASDE-X, AMASS and RWSL, the experts were told to assume that the relevant
technology “worked as it was supposed to” – this apparently was interpreted by the experts to
mean that the pilot was alerted by the RWSL’s and took whatever action he or she thought was
most appropriate. This provides further justification to a more careful application of the FAA
results.
Consider now the comments from several Simulation pilots.
Pilot 3: “RWSL’s are counter intuitive because they run along side the runway; not
being able to stop is not the issue; it is saturation of tasks.”
Pilot 4: “[RWSL] Lights are easy to be missed; they don’t stand out:
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•

have to train oneself to see them;

•

it would be better it they were a bigger indicator.”

Pilot 5: “In the Simulation the RWSL don’t appear to be a high intensity system; they
really should be brighter; they need to be a distraction.”
Pilot 6: “With rain or low visibility it would be easy to accidentally cross both runways;
•

RWSL may or may not stop pilots from crossing runways;

•

[need] some sort of stop sign.”

Other comments provide a similar sentiment. On the other hand, it is certainly the case
that pilots also had many positive things to say about RWSL’s. Also, it seems clear (based on
comments and our experience in the flight simulator cockpit) that the RWSL’s were not as bright
in the Simulation as they would be in real life. On balance, we feel the pilot feedback from the
Simulation supports the hypothesis that the RWSL’s are less effective at preventing the ENS
incursions than at preventing other incursions. We do not have an analytic basis on which to
derive a quantitative estimate so we “split the difference” and assume RWSL’s are twice as
effective once an aircraft has stopped:
RWSL risk reduction for ENS incursion: 33%
RWSL risk reduction if aircraft has stopped: 67%
RWSL general risk reduction: 50% (FAA estimate)
8.2.3 Risk Reduction with Runway Status Lights
We now continue with our prior analysis and include the impact of RWSL:
Starting risk = .45 * R + .14 * R
Apply risk reduction of 50% (factor of 2) for non-ENS incursion risk and risk reduction
of 33% (factor of 2/3) for ENS incursion risk:
.45 / 2 * R + .14 * 2/3 * R =
.23 * R + .09 * R =
.32 * R  total risk reduction for 100-North with RWSL ~ 70%
We now consider the impact of RWSL on the modified Baseline.
starting risk for modified Baseline = R =
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Allocating based on incursion distribution yields:
.45 * R + .55 * R
Apply RWSL risk reduction factor of 50% to non-ENS incursion risk (multiply by 1/2)
and RWSL risk reduction factor of 33% for ENS incursion risk (multiply by 2/3):
.45 / 2 * R + .55 * 2/3 * R =
.23 * R + .37 * R =
.6 * R  a risk reduction of ~ 40%
To find the risk reduction of 100-North over the Baseline (with RWSL), we compare the
100-North Risk: (.32 * R) with the Baseline Risk (.6 * R) and reach the following conclusion.
Thus, the 100-North option reduces risk over the baseline by a factor of
(.60 - .32) R / (.6 R) = .47  47%
It is instructive to compare the incremental impact of RWSL in the two cases. RWSL
reduces the risk of the modified Baseline by 40%. On the other hand, RWSL reduces the risk of
100-North (without RWSL) by a factor of (.59 - .32) * R / (.59 * R) = .46 or 46 %. Does it make
sense that the impact of RWSL on 100-North should be greater than its impact on the (modified)
Baseline? In fact, the reason for this difference is that the centerline taxiway is very effective at
reducing the risk of ENS incursions, whereas, RWSL are less effective with ENS incursions and
more effective with others. Thus, in a sense the combination of RWSL and a centerline taxiway is
a pairing of two measures that are most effective in complementary areas leading to a more
pronounced effect.
It is certainly true that we had to apply some judgment in carrying out this analysis.
However, this rather significant risk reduction is certainly consistent with the controller and pilot
input provided during the Sim. Further, it should be noted that this analysis only considered the
impact of RWSL on the risk of ENS incursions. As discussed earlier there are other positive
benefits to the centerline taxiway that should further reduce risk.
8.2.4 Impact of Fleet Mix Changes Including Group VI Aircraft
The Baseline risk estimate served as the starting point for our analysis. Since it has taken
into account a growth in traffic (and the implied quadratic growth in risk) our analysis has
allowed for a growth in traffic predicted by the year 2020. However, by relying on historical data,
the analysis described in Section 8.2 implicitly assumed the current fleet mix. Of particular
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concern is an increase in the percentage of larger aircraft, most notably Group VI aircraft. We
now investigate the degree to which fleet mix changes might impact our conclusions.
Recalling again equation (8.1), we can view this question in terms of whether larger
aircraft might have a higher (or lower) risk of either being involved in a runway incursion or of
having an incursion result in a collision. As data-driven starting point we examine the question of
whether larger aircraft are more likely to be involved in runway incursions. Tables 8-5, 8-6 and 87 give relevant statistics.
Table 8-5: Fraction of Incursions Involving Heavy Aircraft.

Year

2002

2003

2004

2005

2006

2007

2008

Average

0.67

0.20

0.25

0.14

0.00

0.08

0.17

0.17

3

5

4

7

4

13

6

0.40

0.33

0.00

0.13

0.13

0.19

0.00

15

21

12

15

15

27

4

Heavy Incursion %
North
Total Aircraft Involved in
Incursions (North Airfield)

Heavy Incursion %
South

0.18

Total Aircraft Involved in
Incursions (South Airfield)

Table 8-6: Fraction of Incursion Involving Group V Aircraft.

Year

2002

2003

2004

2005

2006

2007

2008

Average

0.33

0.00

0.25

0.00

0.00

0.08

0.17

0.10

3

5

4

7

4

13

6

0.13

0.05

0.00

0.13

0.00

0.04

0.00

15

21

12

15

15

27

4

Group V Incursion (%)
North Airfield
Total Aircraft Involved in
Incursions (North Airfield)

Group V Incursion (%)
North Airfield

0.06

Total Aircraft Involved in
Incursions (South Airfield)
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The first two tables provide the relative frequency with which heavies and Group V
aircraft appear in runway incursions. We note that a typical runway incursion involves two
aircraft, although some involve only one. We count an “appearance” as either being one of the
two aircraft in a two-aircraft incursion or the single aircraft in a one-aircraft incursion (Thus, the
totals given in these two tables are the total number of aircraft that were involved in incursions
not the total number of incursions. We also note the set of incursions considered in this analysis
was the larger set that appears in the ASIAS database). Table 8.7 provides statistics on the
representation of heavies and Group VI aircraft in the LAX fleet. A comparison of the data in the
first two tables with the data in the third reveals that the representation of these aircraft types in
runway incursions is very close to representation in the general fleet mix. Thus, we conclude that
it is neither more nor less likely that these very large aircraft will appear in a runway incursion.
Table 8-7: LAX Fleet Mix Characteristics.
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We now move on to the question of whether the larger aircraft have a higher (or lower) risk
of collision given that they are involved in an incursion. Two effects seem to be worth
considering in detail:
1. Larger aircraft have longer takeoff rolls, i.e. they become airborne further down the
runway; as a result it is less likely that they would overfly an aircraft that breaches the
runway downfield.
2. Larger aircraft, simply due to their size, are more likely to collide with another aircraft
when the two get in close proximity.
Both of these effects are potentially significant. Effect 1) is analyzed in some detail for
the IRSIP case (Section 7). It seems likely that increases in the per cent of very large aircraft in
the fleet mix (including Group VI) will increase the collision risk estimate we have calculated.
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However, we argue that this effect will apply equally to all alternatives assuming similar exit
locations. Further the degree to which exits can be relocated (as is done with IRSIP) in such a
way to influence the risk change, such changes can be applied to any of the options. We do not
view the 100-North design used in the Sim as final and in fact we have proposed various
recommendations some of which involve changes in exit placement (see Section 16).
Thus, we conclude that while effect 1) may increase risk it will change risk in a similar
way for the Baseline. Further, exit changes that mitigate this risk under the Baseline,
e.g. IRSIP, could equally be applied under 100-North.
One could argue that effect 2) is in fact the reason that FAA standards for runway
displacement changes with aircraft size. Thus, it is certainly a very important consideration.
However, it can also be argued that FAA requirements on both runway displacement and
operational restrictions address this effect. In particular, under the 100-North alternative, Group
VI aircraft cannot remain on the centerline taxiway while a departure takes place on the inboard
runway (while under 340-North they can). There is, of course, a similar requirement for the
Baseline. Thus, we conclude that effect 2) will most likely increase the collision risk under 100North. However, it would induce a similar increase under the Baseline. Thus, we conclude that
this effect does not change our relative risk reduction calculation.

8.3.

Overall conclusion for 100-North Case
The analysis of the LAX incursion data has indicated risk reduction of close to 50% due

to the substantial reduction in the frequency of ENS incursions. Viewing this part of the analysis
in isolation, this reduction factor can be viewed as lower bound on the magnitude of the reduction
since other positive impacts of the centerline taxiway were not considered. Considering the Sim
results, interviews with the subject controllers and pilots as well as the results of surveys also
indicate a significant positive impact of the centerline taxiway and the 100-North changes. Sim
data was less conclusive showing only a small positive impact in the area of capacity and delays.
Further, our conversion of the controller survey data into a collision risk reduction factors
indicated a smaller impact than the historical data (e.g. between 19 and 29% vs 47 % for the
controller data). The pilot data, considered less reliable showed an even lower reduction factor.
Balancing these various perspectives, we feel that the numerical estimates based on the
historical analysis are more reliable than the numerical estimates from the surveys since the
surveys themselves relied on human judgment. Further the Simulation results certainly do not
contradict the historical analysis in any way. In fact, the Simulation results strongly support the
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essential conclusions, if not the exact numerical value. A second reason to support the higher risk
reduction estimate based on historical data is that our analysis did not take into account the
positive effects of the centerline taxiway over and above its impact on ENS incursions. .At the
same time, the numerical results from the Simulation suggest a slight lower risk reduction. Thus,
we feel it prudent to reduce the estimate based on historical data slightly. Therefore,
We conclude that the 100-North alternative significantly reduces the risk of a fatal
runway collision over the Baseline case and we estimate the magnitude of the risk
reduction to be 40%
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9. COLLISION-RISK ASSESSMENT: 340’ NORTH
This section examines the collision risk associated with the alternative of moving runway
24R/6L 340’ north and placing a center taxiway between it and the neighboring 24L/6R.
Hereafter we will refer to this as 340-North.
From an operational point of view 340-North has certain clear cut advantages over all
others considered, including 100-North, which moves 24R/6L 100’ north. The major difference is
that under 340-North design group VI aircraft can—with a few exceptions when visibility is low-occupy the center taxiway without disrupting operations on the north runways. This increases the
capacity of the airport when there are group VI operations, as discussed in Chapter 13. It is also
apparent that, from the viewpoint of residents and businesses in the areas north of LAX, 340North has clear-cut disadvantages. LAWA and NORSAC have agreed that such concerns are
outside the scope of this particular report.
The focus of this chapter is exclusively on collision risk. Should 340-North be built, how
will this affect the probability of a collision between two aircraft? To get a handle on this
question, the AP examined evidence from a variety of sources. First, we reviewed previous
studies concerning the North Airfield in order to better understand the safety case for 340-North.
Second, we considered results from the FFC simulations. Third, we examined the empirical
record both at LAX and at other airports in order to ascertain whether the incidence of runway
incursions is affected by the amount of separation between runways.
We first review the evidence from each of these sources as it pertains to the collision risk
for 340-North. Then, in consideration of this evidence, we offer our summary estimate of the
collision risk of 340-North relative to 100-North and the Baseline.

9.1.

Prior Studies
The safety impacts of 340-North are addressed in three previous studies. In 2007, LAWA

sponsored a safety risk assessment of this alternative. The work, performed by the Washington
Consulting Group, employed a panel of six individuals with extensive knowledge of LAX
operations, the existing and proposed airfield layouts, and safety risk management procedures.
The panel identified a total of 10 hazards associated with operations on the North Airfield, and
qualitatively assessed how the risks from the hazards would affected by replacing the Baseline
with the 340-North configuration. The panel concluded that the 340-North would greatly reduce
or eliminate risks from 24R arrivals crossing 24L without a clearance, reduce the risk from “go-
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arounds” forced by conflicts between arrivals and departures, and reduce the risk from heavy and
super-heavy aircraft occupying taxiways that restrict operations of nearby runways. Of the six
highest specific hazards judged by the panel to carry the highest risks, three are entirely
eliminated, one is made less probably and much less severe, and two are made less probable.
These findings are, in the words of the report, based on “the analysis of qualitative data obtained
from subject matter experts,” not historical data from LAX.
The WCG study considers only the Baseline and 340-North, and does not attempt to
quantify the reduction in collision risk that results from the latter. The results may, however, be
used to make such an estimate, and also to assess how it might differ for 100-North.
To convert the WCG findings into an estimate of collision risk reduction, consider Figure
9-1 below, which reproduces Figure 8 of the WCG study. Figure x.1 is a risk matrix, a widely
used construct in safety analysis. The rows correspond to the likelihood of occurrence of some
hazard, while the columns correspond to the severity of the hazard. The entries in the table
correspond to different hazards. For example, LAX 001 is the hazard of an arrival on 24R
crossing 24L without a clearance on taxiway Yankee or Zulu, when there is a non-heavy aircraft
departing. The likelihood of this hazard is viewed by the panel to be “Extremely Remote,” but the
event is viewed as quite serious—“Hazardous” in the terminology of the matrix--should it occur.
It is common practice to quantify the degree of hazard as the product of two numbers,
one associated with its row and the other with its column. For example, if Likelihood Category D
is associated with the value 1/100 and Severity Category 2 is assigned the value 1/10, then the
hazard score for LAX 001 is

. Assuming that all collision hazards are included in

Figure 8, the total collision hazard is the sum of the hazard scores of each.
Figure 9-2, also taken from the WCG report, depicts how the risk matrix would change,
in the judgment of the WCG panel, if 340-North were implemented. Some hazards are
eliminated entirely, others made less likely, and others less severe. Using the same procedure as
before, a total collision hazard could be calculated for this scenario. The ratio of the two scores is
a measure of the degree of risk reduction if the Baseline configuration were replaced with 340North.
Unfortunately, the WCG report does not specify the numerical values associated with the
Likelihood and Severity categories. Normally, the variation is logarithmic, with adjacent
categories differing by a constant multiplicative factor on the order to 10. For example, the
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Likelihood Category A might be 100 times a year, B 10 times a year, C once a year, etcetera. If
we assume this is the case, then it is possible to calculate the ratio of the two risk scores, even if
we don’t know the exact numerical values for the categories. If the multiplicative factor is indeed
10, the result obtained is about 0.06, implying that 340-North would reduce the risk of a collision
by about 94%. The ratio is 0.03 if the multiplicative factor is 20, and 0.11 if it is 5. In sum, the
WCG risk analysis suggests a reduction in collision risk of between 90 and 97 percent if 340North is constructed.
While the WCG panel did not explicitly consider 100-North, it appears that most of their
findings would apply to this option as well. The major exception is that 100-North would not
address Hazard LAX 009—“increase in complexity associated with new mix of Design Group
V/VI aircraft.” Thus, referring to Figure 9.2, under 100-North the LAX 009 would remain in the
Likelihood Category C cell instead of moving to the Likelihood Category D cell. Repeating the
above calculation with this one change, and again, assuming a multiplicative factor of 10, we
obtain a risk score ratio of 0.23, suggesting that 100-North would yield a risk reduction of 77%
compared to the Baseline. Similarly, the ratio of the 100-North and 340-North risk scores is 0.25.
In other words, by moving 24R 340’ north instead of 100’ north, we reduce collision risk 75%,
according to these calculations.

Figure 9-1: Risk Matrix for LAX North Airfield Baseline, According to WCG Panel.
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Figure 9-2: Change in Risk Matrix from Going from Baseine to 340-North,
According to WCG Panel.
Two other studies from the same period also support the 340-North alternative. The
“Special Peer Review” of the LAX North Airfield concluded that this was “the North Airfield
alternative offering maximum safety, balance, and efficiency.” This conclusion was based on a 3day visit by the Peer Review Group, which included briefings from LAWA staff, a tour of the
airfield and tower, and a review of historical background information and data. The group also
had a favorable view of the 100-North alternative, preferring 340-North mainly because of its
compatibility with group VI aircraft. Alternatives involving building a runway to the south were
considered undesirable because of their impact on the terminal area, while the “present North
Airfield configuration is prone to runway incursions.” The second study, entitled, “Analysis of
LAX North Airfield Alternatives” and prepared by the International Aviation Management Group
concluded that 340-North has a “High” potential to mitigate runway incursions, while 100-North
has a “Medium” potential. The basis for this difference is not clear, although it is stated that, in
contrast to 340-North, 100-North “provides minimal increased separation between runways.”

9.2.

Results from FFC Simulations

Controller and Pilot Feedback
As elaborated in Chapter 8, controllers and pilots participating in the FFC simulations
considered the center taxiway featured in 340-North—as well as 340-South and 100-North—to be
a significant safety improvement. The taxiway would virtually eliminate runway incursions onto
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24L of aircraft exiting 24R, either because of excessive aircraft speed or pilot inattentiveness
(ENS incursions as defined in Chapter 8). The taxiway forces pilots to maneuver a longer, more
complicated, path to from the 24R exit to the 24L crossing, so that the crossing is made in a more
deliberate and controlled manner. Controllers also cited the greater holding capacity of the center
taxiway as compared to the exits in the Baseline configuration. This reduces pressure to cross
arriving aircraft in order to clear the exits for subsequent arrivals. It also eliminates the risk of an
aircraft on the exit intruding into the obstacle free zone 24R.
While above advantages hold for Alternatives 340-South and 100-North as well as 340North, controllers and pilots also perceived certain advantages of 340-North over the other two.
Controllers noted that with 340-North, in contrast to 100-North, they did not have to remember
special rules for super-heavy aircraft, or face the pressure to immediately cross them in order to
allow a subsequent departure. Controllers also placed some value on the extra exit traversal time
resulting from the additional separation between the runway and the center taxiway, which could
be used for braking, tower-cockpit communication, and more deliberate decision making on how
to route the aircraft to the gate. Some pilots believed that 340-North enabled them to orient their
planes to be perpendicular with 24L at the crossing, affording them the ability to see down the
runway for approaching aircraft.
Controller’s quantitative survey responses suggested that 340-North reduced the
difficulty of their tasks compared to the Baseline. On a seven-point scale, the overall difficulty of
runs involving 340-North was rated 0.6 points easier than either Baseline alternative. Tasks with
the greatest reduction in difficulty included “deciding how to best manage traffic” and “gathering
or and applying the information needed to control aircraft.” There were also sizable improvement
in controller ratings of “potential for confusion” and controller assessment of “the relative
likelihood of a runway incursion on North versus South.”
The survey responses revealed considerable less difference in controller ratings for 340North and 100-North. On most questions, the ratings were not significantly different, although
100-North came out slightly better. On the all-important question of the relative likelihood of
runway incursion compared to the South, however, 340-North was judged to have the lower risk,
by a margin of 0.6 points on a seven-point scale. Considering these results together, it appears
that controllers saw little difference between 340-North and 100-North in terms of the overall
difficultly and complexity of controlling traffic, but a significant difference in the ability to
prevent incursions.
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As described in Chapter 8, one approach to assessing collision risk is to assume that the
numerical survey responses reflect controllers’ perception of relative risk. Using the same
assumptions and methods described in Chapter 8, we converted controllers’ ratings of runway
incursion risk into estimates of relative risk, using both linear and logarithmic interpolation. The
results appear in Table 9-1. Based on the incursion risk question, the reduction in risk relative to
the Baseline is estimated to be 34% using linear interpolation and 46% using logarithmic
interpolation.
Table 9-1: Estimation of Relative Risk from Controller Rating of Incursion Risk.
Risk Relative to Highest Risk
Risk Relative to Highest Risk

Rating, Logarithmic

Rating, Linear Interpolation

Interpolation

Baseline

0.57

0.27

100-North

0.46

0.19

340-North

0.34

0.15

340-North improvement

34%

46%

26%

21%

over Baseline%
340-North improvement
over 100-North %

A similar analysis was performed on the pilot survey responses regarding airport safety.
Following the logic described in Chapter 8, we extracted estimates of perceived risk from
answers to the question in which pilots rate the safety at LAX compared to other major airports
they have experienced. The results, shown in Table 9-2, suggest that pilots see less difference in
safety among the alternatives then controllers do, but still favor 340-North over the Baseline and
100-North.
Anomalies
As explained in Chapter 4, the FutureFlight simulations included scripted “anomalies”—
mistakes by pseudo-pilots. By observing how controllers responded to these anomalies, we hoped
to gain additional insight about the complexity and safety of the different airfield alternatives. If
controllers are very busy with other tasks, they may be less likely to notice an anomaly. This has
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a direct safety implication, since a correct controller response to a pilot error can prevent a
mistake from turning into a catastrophe.
Table 9-2: Estimation of Relative Risk from Pilot Rating of Airport Safety.
Risk Relative to Lowest

Risk Relative to Lowest Safety

Safety Rating, Linear

Rating, Logarithmic

Interpolation

Interpolation

Baseline

0.62

0.33

100-North

0.58

0.28

340-North

0.55

0.25

340-North improvement

12%

22%

6%

10%

over Baseline %
340-North improvement
over 100-North %

Table 9-3 compares the percentage of incorrect controller responses for the three types of
anomalies included in the simulations under the Baseline, 100-North, and 340-North alternatives.
These results are based on small samples, since care had to be taken to avoid making a simulation
into a “chamber of horrors.” As a result, none of the differences are statistically significant. They
do, however, suggest that under 340-North controllers respond better to pilot errors. In particular,
the average of the incorrect response rates for 340-North is about 25% lower than for the Baseline
or 100-North, while the latter alternatives score about the same on this metric. This evidence
conflicts somewhat with the slightly higher ratings controllers give to 100-North in the survey.
Let us assume that virtually every accident involves a pilot error and a failure of the
controller to correctly respond to that error. 340-North and 100-North probably have about the
same effect on the likelihood of pilot error. However, the anomaly results suggest that 340-North
increases the probability that the controller responds correctly to such an error. This implies that
the differences between the alternatives observed in Table 9-2 translate directly to a reduction in
risk of a failure of a controller to avert a collision in the face of a pilot error, and hence into a
similar reduction in collision risk. On this reading, the results suggest that 340-North has a
collision risk 26% less than 100-North.
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Table 9-3: Percentage of Anomalies with Incorrect Controller Response, by
Category and Alternative.
No Pilot Call
In

Busted Hold
Readback Error

Line

Average

Baseline

56%

32%

76%

55%

100-North

62%

43%

64%

56%

340-North

62%

15%

47%

42%

340-North

-11%

51%

39%

24%

-1%

64%

27%

26%

improvement over
Baseline %
340-North
improvement over
100-N %

9.3.

Empirical Evidence
In addition to results from previous studies and the FutureFlight Central simulations,

there is empirical evidence regarding the incidence of runway incursions at US airports. As noted
in Chapter 6, the FAA maintains a runway incursion database that includes all such events from
October 1, 2001 to the present. As of this writing, the database includes some 8248 incursions.
We used these data to compare the incidence of runway incursions at LAX, airports
whose geometry is similar to 340-North, and airports whose geometry is similar to 100-North.
For Alternative 340-North airports, we selected those with parallel runways separated by more
than 1000’ up to 1300’, and with centerline taxiways. Airports in this category include ATL,
DFW, PIT, CLE, and STL. 100-North airports have parallel runway separations 1000’ or less,
along with centerline taxiways. This category includes LAS, MIA, and MEM.
While the incursion data extend back to 2001, for analysis we considered incursions
starting in 2004. By this time, ASDE-X and AMASS had been implemented at most airports. We
divided the time since 2004 into two periods. The first extended through May of 2008, since in
June of that year the south airfield centerline taxiway at LAX became operational. The second
period runs from July 2008 to September of 2009.
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We compared incursion rates for each airport category. Two different rates, a linear rate
and a quadratic rate, were calculated. The linear rate is calculated as:

where

is the number of incursions for airport a and month t, and

is the total airport

operations (arrivals plus departures) for airport a in month t. The quadratic rate is calculated as:

In both of these equations, the summations are over all airports in a given category and
months in the analysis period. The rational for the quadratic rate is the theory, explained in
Chapter 6, that the incidence of runway incursions is proportional to the square of the airport
traffic. In calculating these rates we did not consider incursions involving ground vehicles, since
these are not likely to the affected by the geometric factors under consideration.
Table 9-4: Runway Incursions Rates, by Airport Category, 1/2004-5/2008.
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The rate calculations for the first period are shown in Table 9-4. The results support the
conclusion that LAX had higher incursion rates over this period that either the Category 100North or 340-North airports. The linear rate difference is greater than the quadratic rate
difference, reflecting the fact that LAX has more operations than most of the Category 100-North
and 340-North airports. The difference is particularly great for the more severe (AB) incursions,
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for which even the quadratic rate differs by than an order of magnitude. (It should be noted that
the AB rates are based on very small numbers of events—5, 1, and 2 for LAX, Category 100North, and Category 340-North airports respectively.)
Comparing rates for 100-North and 340-North airports, we see that the linear results are
mixed, but the quadratic rate is consistently lower for 340-North. This again reflects that the
Category 340-North airports are somewhat busier. Considering the quadratic results only, the
340-North rate is lower than the 100-North rate by between 14 and 30 percent, depending on the
severity level. Comparing the Category 340-North quadratic rates with those for LAX, the former
are lower by 37, 18, and 91 percent for all incursions, ABC incursions, and AB incursions
respectively.
In Chapter 6, it was suggested that a simple average is a reasonable way to combine the
reductions for different categories of incursions in order to estimate the reduction in collision risk.
The average appropriately gives more weight to individual incursions that are more severe
incursions, since the percentage reduction for these is based on a smaller number of events.
Applying this method, and considering the quadratic results only, we estimate than 340-North
airports have a collision risk 48% less than LAX without center taxiways, and 23% less than 100North airports.
The Baseline considered in study includes a center taxiway on the south of LAX, whereas
the previous analysis is based on LAX without it. Table 9-5 compares the incursion rates for LAX
and other airports before and after completion of the centerline taxiway on the south. The rates
are based on all severity levels; since the definitions for these levels changed in 2008 severityspecific comparisons are not available. Interestingly, the LAX rates with the center taxiway on
the south are less than the other airports in the 340-North and 100-North categories.
Table 9-5: Runway Incursion Rates, by Airport Category, Before and After South
Airfield Improvements at LAX.
LAX
Linear
-6

(10 )
1/20045/2008
7/2008present

Quadratic
-9

Alternative 100-North
Airports

Alternative 340-North
Airports

Linear

Linear

(10 )

-6

(10 )

14.1

0.255

4.76

0.101

Quadratic
-9

Quadratic

(10 )

-6

(10 )

(10-9)

8.70

0.215

8.73

0.162

7.09

0.200

10.07

0.202
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The dramatic reduction in runway incursions after the south centerline taxiway was built
reflects that in the earlier period the majority of runway incursions occurred on the South. While
based on sparse data, these results also raise some question about the potential for further
improvement from adding a centerline taxiway on the north.

9.4.

Summary of Collision Risk Estimates for 340-North
Table 9-6 summarizes the collision risk results for 340-North, in terms of estimated risk

reduction versus the Baseline and 100-North alternatives. We will focus on the risk reduction
versus 100-North. With a few exceptions, there is a fairly close bunching in the range of 20-30%.
There are reasons to question each of the outlier estimates, aside from their extreme values.
Table 9-6: Summary of Risk Reduction Estimates, 340-North.
Basis for Estimate
WCG Study
Controller Survey
Linear
Interpolation
Controller Survey
Log Interpolation
Pilot Survey
Linear
Interpolation
Pilot Survey Log
Interpolation

Risk Reduction
Versus Baseline

Risk Reduction
Versus 100-N

94%

75%

Log-scaling or risk matrices.

34%

26%

Linear scaling of controller
assessment of runway incursion risk.

46%

21%

Log scaling of controller assessment
of runway incursion risk.

12%

6%

Linear scaling of pilot assessment of
LAX comparative safety.

22%

10%

Log scaling of pilot assessment of
LAX comparative safety.

26%

Risk of failing to correct pilot error.
Cross-sectional comparison of
quadratic incursion rates, 1/20045/2008. Baseline assumes no
centerline taxiway on north of south.

Anomalies
Cross-sectional I

48%

23%

Cross-sectional II

0%

0%

Comments

Cross-sectional comparison of
quadratic incursion rates, 7/20079/2009.

The WCG estimate is based on very specific assumptions about how to quantify the risk
matrix, as well as a matrix that is itself very coarse. The Cross-Section II estimate is based on
very little data for LAX. The pilot estimates are based on just a handful of landings, and are
confounded by the fact that different pilots experienced different alternatives. All things
considered,
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we estimate a 25% risk reduction for 340-North compared to 100-North.
Given that the estimated risk reduction of 100-North compared to the Baseline is 40%,
we estimate 340-North to have a risk relative to the Baseline of (1-0.25)*(1-0.4)=.45. Thus,
we estimate a 55% reduction in risk for 340-North compared to the Baseline.
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10. COLLISION-RISK ASSESSMENT: 340’ SOUTH
This section examines the collision risk associated with the alternative of moving runway
24L/6R 340’ south and placing a center taxiway between it and the neighboring 24R/6L.
Hereafter we will refer to this as 340-South. Those familiar with recent history at LAX will also
recognize it as the North Airfield component of Alternative D, which was approved by the Los
Angeles City Council as the Master Plan for LAX in late 2004 and by FAA shortly thereafter. A
series of lawsuits against LAWA and the City of Los Angeles led to a settlement in which it was
agreed that they would re-evaluate North Airfield improvements called for in Alternative D.
Indeed, this report is part of the re-evaluation.
From a collision risk point of view, 340-South has a great deal in common with 340North. The processes of landing on 24R/6L, exiting, traversing the centerline taxiway, and finally
crossing the 24L/6R will be essentially the same wherever these elements are located relative to
the Central Terminal Area. The advantages of the centerline taxiway, greater separation between
the runways, and compatibility with ADG VI aircraft will be realized under either 340-South or
340-North.
With this as the starting point, the aim of this chapter is to identify differences between
340-South and 340-North that may influence collision risk, and to estimate the change in risk that
may result from them. We begin by reviewing past studies that qualitatively compare 340-South
and 340-North. We then discuss results from the FutureFlight Central simulations, which for the
alternative provide the major basis for risk quantification.

10.1.

Prior Studies
340-South was not part of the original LAX Master Plan, released in 2001, which

identified as a preferred alternative a plan similar to 340-North known at Alternative C. Called
the “Enhanced Safety and Security Plan”, it was shaped by public comments on the original plan
and the 9/11 terrorist attacks. This description primarily reflected changes in the terminal
designed to increase protection against terrorist attacks, and to “provide a facility that can
continue to operate under the highest security levels with minimal impacts on the passenger
processing experience.” However, it was also noted that Alternative D, by increasing separation
between runways and adding centerline taxiways, would reduce runway incursions. To our
knowledge, the original analysis of Alternative D did not mention any difference with Alternative
C from a runway safety standpoint.
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The risk analysis performed by WCG does not explicitly consider 340-South. It appears
that most of the hazards in the Baseline configuration found in that study to be mitigated by 340North are mitigated by 340-South to an equal degree. The major difference is hazard LAX-008,
which involves a Group V or VI aircraft on taxiway Echo impeding on the obstacle-free zone of
runway 24L. While this hazard is eliminated by 340-North as a result of increased separation
between the taxiway and runway, 340-South does not have this feature. Employing the method
discussed in Section 1.2, the relative risk of 340-South compared to the Baseline is .26, the same
as 100-N. The IAMG study concluded 340-North and 340-South both have “high” potential to
mitigate runway incursions, but also noted that north airfield incursions on the east side of 24L
“occur in part due to the close proximity of the ramp, taxiways, and runways in this area,” and,
referring to 340-South, “reducing the distance between the runway and the adjacent taxiway
environment will do little to mitigate the potential of runway incursions, and may be a factor in
aggravating this issue.”
The Special Peer Review, in contrast to the other studies, is highly critical of 340-South,
which it includes to be “clearly not feasible” because it would “require years of extensive and
disruptive apron/gate and terminal demolition” while not allowing “balanced use of the airfield
and terminal apron/gate complex.” The Review does not, however, explicitly state that 340-South
is inferior to 340-North from the standpoint of safety.

10.2.

Results from FFC Simulations

Controller and Pilot Feedback
In general, controllers viewed 340-South as an awkward layout because of the need to
move a lot of traffic between the gates on the South side of the airport and the North runway
complex. In the words of one controller, 340-South would “create more problems on the South
than you solve on the North.” The operation put particular stress on the Ground Controller 1
position. With the Southwest gates moved to the south terminal, GC-1’s area included the gate
complexes for three busy airlines. Pilots did not have much qualitative feedback on 340-South,
although one reported a problem with the sequence of maneuvers involved in turning onto the
centerline taxiway, traversing it for a short distance, and then exiting it.
In the survey, controllers in general rated 340-South and 340-North quite similarly. There
was not a single question for which the ratings difference between these alternatives was
statistically significant. In 12 of 14 questions, however, 340-North had the higher average rating.
On the question of incursion risk, controllers rated 340-South above 100-N by a statistically
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significant margin, as they did 340-North. While 340-North had a slightly higher rating than 340South on this question, the difference is so small as to be negligible. Thus, for the estimates of
relative collision risk based on this question, we will use the values obtained from 340-North (92).
Pilots, in contrast, tended to prefer 340-South, although again the differences for
individual questions were not statistically significant. Pilots, on average, favored 340-South over
340-North on nine of 10 questions. The largest difference in rating was on “potential for
confusion” on which pilots rated 340-North to have greater potential by 1.5 points on a scale of 7.
The advantage of 340-South over 340-North on this question and most other questions could the
fact that pilots were landing on the north airfield, where the ground controller is less busy under
340-South. This advantage did not, however, carry over into overall rating of safety compared to
other airports, where advantage for 340-South over 340-North was just 0.3 points.
Anomalies
Examining controller responses to scripted anomalies, we find that, overall, the correct
response rate for 340-South was higher than the Baseline and slightly lower than 340-North, as
shown in Table 10-1. 340-South does is better than the Baseline and worse than 340-North on this
metric. Following the logic of the analysis in 340-North, we estimate from these results that the
probability of failing to avert a collision by failing to respond correctly to a pilot mistake
increases by a factor of (1-.54)/(1-.58), an increase of 11%.

10.3.

Other Evidence
The evidence from runway incursion incidence at other airports considered for 340-North

is equally applicable to 340-South. The estimates of collision risk drawn from that cross-sectional
analysis are therefore equally valid for 340-North.
As shown in Chapter 13, voice communication activity for the midfield terminal ground
controller is higher under 340-South than for any other alternative. This reflects the large amount
of cross-field traffic that results from the 340-South gate configuration. The voice activity for the
north field ground controller was concomitantly reduced. While higher workload is associated
with increased collision risk, the risk implications of the workload redistribution associated with
these results is not clear.
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Table 10-1: Percentage of Anomalies with Correct Controller Response, by
Category and Alternative.
No Pilot
Call In

Busted Hold
Readback Error

Line

Average

Baseline

44%

68%

24%

45%

340-North

38%

85%

53%

58%

340-South

55%

40%

67%

54%

340-North

-14%

24%

127%

29%

26%

-42%

183%

20%

improvement %
340-South
improvement %

10.4.

Summary of Collision Risk Estimates for 340-South
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Table 10-2 summarizes our estimates of the difference in collision risk for 340-South versus 340North. With the exception of the estimate based on the WCG risk analysis, they suggest little or
no difference. While a case could be made that 340-South has the same collision risk as 340North, observations from prior studied, controller interviews, as well as the estimates below
suggest that there is 340-South is not quite as safe as 340-North. On the basis of these sources,
our estimate is that 340-South has a collision risk 10% greater than 340-North. This implies
that this alternative has a collision risk 50% less than the Baseline.
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Table 10-2: Summary of Estimates of Collision Risk Difference between 340-South
and 340-North.
Basis for Estimate
WCG Study

Difference in Risk Versus
340-North
+75%

Comments
Log-scaling or risk matrices.

Controller Survey Linear
Interpolation

No change

Linear scaling of controller
assessment of runway incursion
risk.

Controller Survey Log
Interpolation

No change

Linear scaling of controller
assessment of runway incursion
risk.

Pilot Survey Linear
Interpolation

No change

Linear scaling of pilot assessment
of LAX comparative safety.

Pilot Survey Log Interpolation

No change

Log scaling of pilot assessment of
LAX comparative safety.

Anomalies
Cross-sectional I

+11%
No change

Risk of failing to correct pilot error.
Cross-sectional comparison of
quadratic incursion rates, 1/20045/2008. Baseline assumes no centerline
taxiway on north of south.
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11. COLLISION-RISK ASSESSMENT: THREE-RUNWAY AIRFIELD
We turn next to the three-runway alternative (“3R”) in which the existing two-runway
system of the North Airfield is replaced by a single Runway 24 that would handle most of the
airport’s Group V and VI aircraft. Smaller planes would be concentrated on the South Airfield. A
preliminary design of this runway and associated taxiway system was described in Section 3.6
and is shown again in Figure 11-1. The availability of plentiful space in the North Airfield to
accommodate a single runway would make it possible to develop a full-fledged supporting
infrastructure (two parallel longitudinal taxiways, high-speed exits, right-angle exits) for a
runway and taxiway complex designed to Group VI standards, as described in Section 3.6. The
design outlined in that section, although carefully prepared, should be viewed as preliminary, as
there may be possibilities for further improvements. It was prepared for the purposes of the FFC
Simulation and implemented in the FFC environment.

Figure 11-1: Los Angeles International Airport Alternative 3R (3 Runways). Source:
LAWA and HNTB (2009).
The 3R alternative is different in a fundamental way from all others considered in this
report. Whereas, in all other alternatives, one runway (24R/6L) is dedicated almost exclusively to
arrivals and the other (24L/6R) to departures, in the case of 3R the single runway on the North
Airfield would be used for “mixed” operations and would, in the long run, serve about as many
arrivals as departures.
This chapter continues with a description of how Runway 24 would probably be operated
under the 3R alternative (Section 11.2) followed by a short, qualitative discussion of the
implications of this mode of operation for safety and ATC workload (Section 11.3). With this
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background, we then review the assessments of the 3R alternative by the controllers and pilots
who participated in the FFC Simulation (Section 11.4), as well as some empirical evidence from
other airports (Section 11.5). The chapter concludes (Section 11.6) by providing an overall risk
estimate for 3R that combines all the above considerations.

11.1 . Airport Operations under the 3R Alternative
There are two different modes of operating a runway which serves arrivals and departures
in about equal numbers. Mode 1 is to have alternating “strings” of arrivals and departures
operating on the runway. During a period of heavy demand under this approach, ATC would
have departing aircraft form a queue next to the threshold of the runway while a string of
consecutive arriving aircraft land on the runway. When all the arrivals in the string have landed,
the runway is turned over to take-offs and (all or some of) the waiting departures are served
before the runway begins serving arrivals again.

If, in the above scenario, a string of arrivals

proves to be so long that the departures queue grows excessively, ATC may intervene to have
some departing aircraft take off by interrupting the arrivals string and having arriving aircraft wait
for a while in the air. The reverse may also happen if the departures string is too long. (Serving
arrivals is typically, but not always, given priority over serving departures, for obvious reasons.)
In summary, under Mode 1, sequences like AAAADDDDDAAADDDDAAAAAA… will be
observed on the runway, where “A” denotes an arrival and “D” a departure.

Figure 11-2: Inserting a takeoff between a pair of landings (source: Academic
Panel). Numbers in the diagram show the sequence of operations on a single
runway.
The second approach, Mode 2 (see Figure 11-2) is to sequence operations so that single
arrivals and departures alternate, more or less, on the runway for an extended period of time.
Sequences like ADADDADADAADA… might be observed under Mode 2. As far as airport
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capacity is concerned, Mode 2 is often superior by a significant margin. The reason is that the
required ATC separations on final approach between certain pairs of consecutive landing aircraft
are, in some cases, large enough to make it possible to insert a takeoff (and sometimes two
takeoffs) between the two landings without having to increase the separation between the landing
aircraft. This essentially means a “free” extra movement (a takeoff) between two landings in
such cases. More commonly – and more important, from the practical point of view – it is
typically true that a relatively small increase in the required separation between a pair of
consecutive landing aircraft will provide a gap between the landings (Figure 11-2) which is
sufficiently long to insert a takeoff or possibly two takeoffs. In summary, under Mode 2, it is
sometimes possible to nearly double the landing capacity of a runway by “stretching” the
separations between consecutive arriving aircraft as needed to insert a departure between them:
with a small “sacrifice” in the number of arrivals served, the runway can serve as many
departures as arrivals during any particular period of time.
For illustration purposes, we give here typical ranges for the capacities achievable under
the two modes in good weather conditions at busy U.S. commercial airports with a 50%-50% mix
of arrivals and departures: 50 – 58 movements per hour (e.g., 28 arrivals and 28 departures per
hour) under Mode 2; and 42 – 48 movements per hour (e.g., 24 arrivals and 24 departures per
hour) under Mode 1. In other words, Mode 2 may enjoy a capacity advantage of 10 – 30% over
Mode 1 depending on local circumstances. This advantage is extremely important at busy
airports, as it may result in very large differences in the air traffic delays experienced under the
two approaches.

11.3. Qualitative Characteristics of the 3R Alternative
LAX is expected to be a congested airport in 2020 or later years under the demand
scenarios posited to the Academic Panel (AP). It was therefore necessary for the AP to assume
that the Mode 2 approach to runway operations sequencing would be adopted in operating the
single runway (Runway 24) of the North Airfield under the 3R alternative. The AP thus designed
the FFC Simulation of Alternative 3R in a way that encouraged ATC controllers to utilize this
second operating mode, i.e., controllers generally handled traffic by “stretching” separations
between consecutive landing aircraft in order to insert one or, sometimes, two departures between
them. The reader should therefore keep in mind that the assessments of risk and operability
provided by FFC pilots and controllers and described below for Alternative 3R refer to Mode 2 of
operations.
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This is important because it is reasonable to expect a priori that the comments and ratings
concerning safety that were submitted by the FFC controllers and, possibly, the pilots would be
influenced significantly by this mode of operating the North Airfield runway. Mode 2 requires
considerable skill and concentration on the part of ATC controllers. For example, with reference
to Figure 13 – 2, as soon as the leading arrival (Operation 1) touches down on the runway, the
local controller must decide whether to clear the waiting departure (Operation 2) to enter the
runway and take off prior to the landing of the trailing arrival (Operation 3). To make this
decision the controller must answer mentally questions like: How long will the leading arrival
(Operation 1) take to exit the runway, so that the take-off roll of the departing aircraft (Operation
2) may begin? How close to the runway will the airborne trailing arrival (Operation 3) be at the
time when the take-off roll (Operation 2) will begin? At that point, will there be sufficient time
for the departing aircraft (Operation 2) to become airborne (or, at least be more than 6000 feet
away from the beginning of the take-off roll) before the trailing aircraft (Operation 3) will touch
down on the runway? Note that the controller must project mentally that no unsafe conditions
will arise throughout this process before issuing the clearance to the departing aircraft to enter the
runway. And the situation must be monitored continuously, in case there is a need to advise the
trailing arrival (Operation 3) to perform a go-around. Thus, the overall risk associated with
operating the single runway on the North Airfield might be perceived as increasing.
Two other characteristics of operations with the 3R alternative may have a bearing on
risk and on perceptions concerning risk. One is that, while Runway 24 on the North Airfield
would be operated in mixed mode with a large fraction of Group IV, V, and VI aircraft in the
fleet mix, the two runways on the South Airfield would continue to be operated as essentially alldepartures (25R/7L) and all-arrivals (25L/7R) with a significantly “lighter” fleet mix. Thus, local
controllers and TRACON controllers assigned to the North and South Airfields may require
different types of training and may end up operating, in the long run, with two different mental
“frameworks” regarding traffic control and sequencing. Among other consequences, this might
reduce flexibility in ATC personnel assignments with, conceivably, some negative implications
for safety.
Other potentially negative consequences from the safety viewpoint are that, with the 3R
alternative, (i) the South Airfield would handle significantly more movements than the North and
(ii) the airspace structure around LAX would have to be carefully re-designed to ensure
maximum flexibility in assigning arriving and departing aircraft – irrespective of provenance or
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destination – to the appropriate airfield. For example, “Heavy” aircraft from/to the South would
have to “cross-over” to/from the North Airfield.
Similarly, the ground movement of aircraft on the airport’s surface may be complicated
by the fact that most Heavy aircraft will be operating on the North Airfield and most other aircraft
on the South.
Finally, reliance on a single runway on the North Airfield may pause a risk in situations
where the runway has to be closed temporarily (e.g., due to a disabled aircraft) and no back-up
runway is available, unlike the case for all other alternatives.
Weighing against all these potential negatives is a major safety benefit: the absence of an
“outboard” runway (24R/6L for all other alternatives) removes the possibility of incursions by
aircraft which have just landed and attempt to cross the “inboard” runway (24L/6R for all other
alternatives). In short, the study of risk on the North Airfield under 3R need not consider runway
collisions due to aircraft taxiing across an active runway. This risk has been a focus of much of
the analysis in this report. However, the possibility of other types of incursions still remains and
must be considered.

11.4. Qualitative and Quantitative Assessments of the 3R Alternative
With this background, we proceed to review qualitative and quantitative assessments of
3R by controllers and pilots participating in the FFC Simulations.
In the case of controllers, the comments submitted were in line with what was expected
(see previous section). We summarize below separately the comments from the three groups of
controllers to underline the considerable uniformity of the views expressed:
Group 1:
•

Ground control is much easier (on the North Airfield) under 3R, but overall this is a poor
configuration; the local controller must constantly perform “squeeze play” (to interweave
arrivals and departures); there is also potential for more go-arounds by aircraft landing on
Runway 24; operations on the South Airfield would also become more difficult.

Group 2:
•

The interweaving of arrivals and departures on Runway 24 was deemed “inherently”
unsafe by LAX- trained controllers, who did not like mixed operations; go-arounds will
be a problem for aircraft landing on Runway 24; good co-ordination of traffic from/to the
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South will be necessary; when it comes down to it, the Baseline alternative is preferable
to 3R
Group 3:
•

Ground control on the North Field will be easy, but local control (landings and takeoffs
on runway) will be like “hitting holes” which will become tighter and tighter as traffic
increases; there is potential for many go-arounds; cannot plan ahead for more than a few
minutes because you always have to deal with ongoing operations; there are no runway
crossing problems, but arrivals and departures on the same runway may cause bigger
problems; the possibility of having to close the runway due to an unforeseen event makes
this a bad option.
In interpreting the above comments, a potential consideration is that LAX controllers do

not generally have much experience with mixed operations on a single runway under conditions
of heavy demand. This may have shaded, to a certain extent, the opinions expressed about 3R.
The quantitative scores that the controllers assigned to the various alternatives did not
quite reflect the negative tenor of the opinions they voiced during their group debriefing sessions,
as outlined in the above paragraphs. Specifically, as Table 11-1 indicates, Alternative 3R was
assigned the lowest “risk value” by the controllers, ranking first among alternatives with a “risk
reduction” potential of 52% compared to the Baseline alternative. The method used to compute
the relative risk values was described in Section 8.1.2.
The apparent inconsistency between the oral comments and the risk reduction scores
assigned to 3R may have several possible explanations. For example, “group dynamics” may
have played a role during the debriefing sessions with some individuals with strong views
regarding the various alternatives possibly dominating the discussion. Or, it is possible that,
when it came to assigning a “grade” to 3R, the safety benefits resulting from the removal of
runway crossing conflicts outweighed concerns about the risks involved in interweaving arrivals
and departures on Runway 24.
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Table 11-1: Relative risk values and risk reduction relative to Baseline of the
various alternatives according to controllers participating in the FFC Simulations.
Risk Reduction Relative to
Alternative

Relative Risk Value

“Baseline” Alternative

Baseline

0.567

0%

100-N

0.461

21%

340-N

0.377

37%

340-S

0.393

34%

3R

0.297

52%

Pilot comments seem to make no reference to risk associated with interweaving arrivals
and departures during mixed operations on Runway 24. Instead, perhaps due to experience with a
broad range of airport operations, pilots seemed to treat such mixed operations as routine and
commonplace. In fact, there were very few comments explicitly addressing the 3R alternative.
Table 11-2: Relative risk values and risk reduction relative to Baseline of the
various alternatives, according to pilots in FFC Simulation; responses corrected for
potential bias (see Chapter 8).
Risk Reduction Relative to
Alternative

Relative Risk Value

“Baseline” Alternative

Baseline

0.624

0%

100-N

0.581

7%

340-N

0.548

12%

340-S

0.472

24%

3R

0.489

22%
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One pilot stated that the 3R alternative on the North Airfield is “very easy” as there is no
runway to cross and taxiing to/from a gate is simple. Another pilot mentioned that 3R is much
safer than San Francisco, Narita, and Chicago O’Hare. (The criteria on which this comparison
was based are not clear.) The same pilot indicated that he preferred 100-N (and presumably 340N) to 3R because of the higher capacity of the former.
When it came to the quantitative assessment of the alternatives, pilots collectively rated
3R as the second best alternative, behind 340-S, with a “risk reduction” potential of 22%
compared to the Baseline alternative (Table 11-2).

11.5. Empirical Evidence
The AP also sought empirical evidence about the safety associated with the mixed-use
runway operation on the North Airfield by looking at other commercial airports operating with a
single runway. Unfortunately, of the 35 busiest airports in the United States, only one, San Diego
(SAN), operates with only one runway. For this reason, this investigation was extended to: (a)
three other, less important airports, South West Florida International (RSW), Bangor (BGR) and
Harrisburg (MDT) that operate with a single runway handling a significant number of movements
annually and (b) two major airports, Charlotte (CLT) and Washington Reagan (DCA), which
have multiple runways but are known to operate their principal runways in mixed mode, with
arrivals and departures often interweaved in the manner described in Section 11.2.
Table 11-3: Runway Incursions Rates, for LAX and for airports with extensive use
of mixed operations on the same runway, 1/1/2004-5/1/2008.
All Incursions

ABC Incursions

AB Incursions

Linear

Quadratic

Linear

Quadratic

Linear

Quadratic

(10-6)

(10-9)

(10-6)

(10-9)

(10-6)

(10-9)

LAX

14.1

0.255

3.77

0.0473

1.72

0.0311

Comparison

5.3

0.176

1.43

0.0473

0.4

0.0135

Airports

We performed an analysis of incursions at these six airports (SAN, RSW, BGR, MDT,
CLT, and DCA) similar to the one described in Chapter 9 (cf. Table 9.1). As in Chapter 9, the
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focus was on the period January 1, 2004 to May 1, 2008. Table 11-3 compares the rate of “all
incursions”, “ABC incursions” and “AB incursions” (landings and takeoffs) at the six airports
combined with the corresponding rates per LAX. The comparison, as in Chapter 9, is performed
for both a linear model and a quadratic model. For the linear model, it can be seen that the rates
for the six comparison airports are equal to 38%, 38%, and 23%, respectively, of the rates for
LAX. The average of these three estimates is 33%, implying a roughly two-thirds reduction in
the rate of incursions.
For the quadratic model, the rate reductions are smaller than for the linear one, reflecting
the fact that LAX has far more operations than all the comparison airports with the exception of
CLT. The rates are equal to 69%, 69% and 43%, respectively, of the rates for LAX, with the
average of 60% implying a roughly 40% reduction in the rate of incursions.
A review of the ASN Aviation Safety Database also indicated that there have been no
fatal accidents at any of the six comparison airports during the 1990s or the 21st century (or earlier
for that matter) that could be construed as related in any way to the use of their runways for
mixed operations.

11.6. Estimation of Risk Reduction
Finally, we proceed to calculate the risk reduction provided by the 3R alternative,
following the approach already described in Sections 8.2.1 and 8.2.3 of this report. Little
explanation will be offered, as all the steps duplicated those in the referenced sections.
Consider as a starting point the level of risk for a modified Baseline that assumes the
2020 traffic levels, ASDE-X and AMASS but no RWSL. We define this starting risk level as RISK.
The absence of an outboard runway means that “ENS collision risk” has been removed in
the case of the 3R alternative. Based on the data analysis of Chapter 8, we then have that the
remaining collision risk (“non-ENS collision risk”) for the 3R alternative is given by:
non-ENS collision risk = .45 * RISK
It was also argued in Section 8.2.3 that RWSL would further reduce by 50% the non-ENS
incursion risk, leading to the reduced risk of:
.45 / 2 * RISK = .23 * RISK
As in the earlier analysis this must be compared to the reduced risk of the Baseline with
RWSL: .6 * RISK. The risk reduction relative to this level is:
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(.6 - .23 ) RISK / (.6 RISK) = .62  62%.

Thus, the analysis produces a risk reduction estimate for 3R of 62%.
We feel it is likely that operating with a mixture of arrivals and departures should
increase the likelihood of certain "non-ENS incursions". Specifically, there may be a
greater likelihood of a "threshold incursion", where an aircraft goes into position and
holds without clearance. Thus, while this estimate should provide some indication of risk
reduction, it may overestimate the reduction.
11.7. Overall Assessment
In conclusion, and with the exception of the subjective opinions expressed by some of the
FFC controllers, the combination of evidence from the FFC Simulations, empirical data and
probabilistic analysis points to a significant reduction of risk under the 3R alternative.
•

The FFC controllers’ evaluations indicate a 52% reduction:

•

The FFC pilots’ evaluations indicate a 22% reduction:

•

Empirical evidence from other airports suggests a 67% reduction according to the linear
model and a 40% reduction according to the more standard quadratic model; and

•

The empirically based model and analysis of Chapter 8 indicates a 62% reduction.
On the basis of this fairly consistent information, it is reasonable to use 50% as our

estimate of the risk reduction (relative to the Baseline) that can be obtained through the 3R
alternative.
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12. COMPARATIVE SUMMARY OF SAFETY ASSESSMENTS
Given the large and bewildering array of safety numbers about that the reader has
encountered in previous sections, it is worth pausing to stress what the key statistics are and what
they imply about risk to LAX air travelers. The main estimates are:
•

In the Baseline case for the North Airfield, fatal runway collisions would occur at 2020
traffic levels on average once every 200 years. They would cause an average of five
deaths per decade, which works out to approximately one death per 150 million LAX
passengers.

•

Compared to the Baseline case, the risk of a fatal runway collision would drop
approximately 40% if the existing North Airfield were replaced by the 100’ North
configuration with a centerline taxiway. Thus, instead of five lives lost per decade, the
estimated number would drop to three.

•

Compared to the Baseline case, the risk of a fatal runway collision would drop
approximately 50% if the existing North Airfield were replaced by the 340’ North
configuration with a centerline taxiway. Thus, instead of five lives lost per decade, the
estimated number would drop to an average of 2.5. (Compared to 100’ North, deaths
per decade would drop from three to 2.5.)

•

Compared to the Baseline case, the risk of a fatal runway collision would drop
approximately 40% if the existing North Airfield were replaced by the 340’ South
configuration with a centerline taxiway. Thus, instead of five lives lost per decade, the
estimated number would drop to three.

•

Compared to the Baseline case, the risk of a fatal runway collision would drop
approximately 50% if the existing North Airfield were replaced by a single runway 24
in a three-runway airport. Thus, instead of five lives lost per decade, the estimated
number would drop to 2.5.

But some perspective is provided if we note that, under risk levels in the first decade in the
21st century, US air travelers face a 1 in 10 million chance of perishing on each flight because of
aviation crises beyond the runways (e.g., a mechanical failure that causes total loss of control, as
occurred on Alaska Air 261 near LAX). Assuming that risks remain at that level in the next
decade or so, the roughly 750 million passengers who pass through LAX per decade would suffer
750 million x 1 in 10 million = 75 deaths. The overall situation is suggested in Figure 12-1.
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Figure 12-1: Mortality Risk Summary at 2020 LAX Traffic Levels.
These numbers imply that reconfiguring the North Airfield could save perhaps one life
every four years, and could reduce passenger death risk per flight to about 97% of its level under
the Baseline case. The question is whether the sums spent in the reconstruction might save many
more lives if used in other ways.
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13. CAPACITY AND WORKLOAD ASSESSMENTS FOR THE VARIOUS
CASES
This section describes a capacity assessment for the Los Angeles International Airport
derived from FFC simulation data and complemented using analytical and simulation studies.
This section is organized into five parts: 1) throughput analysis results of FFC, 2) taxi-in and taxiout analyses for all alternatives, 3) FFC voice communication analysis, 4) runway capacity
modeling and 5) conclusions of capacity analysis.

13.1.

FFC Throughput Analysis
The experiment at the NASA Ames FutureFlight Central provided an opportunity to

estimate airport system throughputs in a complex man-in-the-loop simulation. The mean arrival
rate of aircraft into each one of the 6 alternatives investigated is presented in Figure 13-1. The
results are presented for all three weather conditions studied in the FFC simulation facility. The
results of the graph illustrate the arrival rates designed by the AP Panel and programmed in the in
FFC logic by NASA to present a relatively high demand condition. The aim was to present ATC
local controllers with a fast pace of arrivals during each one-hour experiment.
Visual Meteorological Condition (VMC) arrival rates presented in Figure 13-1 are
approximately the same for all five alternatives with 4 runways. In the design of the FFC
experiments, the Academic Panel employed current ATC separation rules to schedule between
75-77 arrivals per hour during the one-hour simulation time period. The range denotes that in
some FFC runs, more super-heavy aircraft were introduced and thus fewer arrivals could be
scheduled in the one-hour period. The three-runway alternative (3R) could handle fewer arrivals
in the North compared to the Baseline alternative. With a single runway in the North, the nominal
aircraft separation between successive arrivals was set at 5.5 nautical miles for VMC conditions
and 5.9 nautical miles for IMC conditions. This is typical spacing used in mixed operations (i.e.,
arrivals and departures on the same runway) at other airports in the United States. Nighttime
arrival rates are similar to VMC rates because the same aircraft separation rules apply at night in
VMC conditions. As a point of comparison, the LAWA design day for year 2020 had highdemand hourly arrival rates ranging from 73 to77 per hour for the top three peak hours of
operation.
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The Instrument Meteorological Condition (IMC) arrival rates were designed to be 21%
lower than the VMC conditions using known ATC separation rules and the Academic Panel
analysis of Los Angeles International Airport terminal radar data (PDARS data). 3R simulations
produced a 16% reduction in arrival rates for the three-runway alternative (3R).
The arrival rates designed in the FutureFlight Simulations represent realistic upper bound
values of what Southern California (SoCal) air traffic controllers could deliver to LAX under
saturation conditions. According to personal communication between the Academic Panel and
LAX tower controllers, the upper limit of arrival traffic per hour from SoCal controllers is around
80 aircraft per hour in two arrival streams.

Figure 13-1: Mean Arrival Rates per Hour Observed for All Six Alternatives
Studied.
A measure of the departure throughput capacity of the airport is presented in Figure 13-2.
Departure rates observed in the FFC simulations were slightly higher than expected. The numbers
shown in Figure 13-2 nevertheless offer a qualitative assessment of the various alternatives tested.
In general, it was observed that ATC controllers used similar departure separation rules for IMC
and VMC conditions. This would result in nearly similar departure rates under VMC/Night and
IMC conditions. However, the departure rates for VMC and Nighttime conditions are affected by
four inboard arrivals per hour per complex scheduled in the simulation under VMC/Night
conditions. This fact reduces the departure rate for VMC and Nighttime conditions as shown in
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Figure 13-2. All VMC and Nighttime FFC simulations were designed with four inboard arrivals
per hour per complex to balance the arrival and departure flows to the airport. The Academic
Panel studied in detail the LAWA commissioned fast-time simulations for Alternative 340-South
and they included 7-8 arrivals to inboard runways per hour for the complete airfield (4 per
complex). No inboard arrivals were designed into the IMC runs following standard practice at
LAX. The behavior of ATC in sequencing departure traffic under IMC conditions was considered
aggressive by the Academic Panel but perhaps understandable given the large number of
departures scheduled during each FFC simulation run. In Section 13.4 we estimate measures of
runway capacity correcting for this behavior.

Figure 13-2: Mean Departure Rates per Hour Observed for All Six Alternatives
Studied.
An assessment of the throughput arrival rates expected in the North field is presented in
Figure 13-3. By design, the arrival rates to the North complex for all 5 alternatives are very
similar representing saturation arrival conditions. The three-runway alternative has significantly
lower arrival rates (22-23 per hour) allowing departures to occur between successive arrivals. The
gap between successive arrivals for the three-runway alternative was optimized using a Monte
Carlo simulation performed by the Academic Panel using several parameters observed at LAX
using limited ASDE-X data collected for this study.
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Departure rates observed in the FFC simulations follow similar trends to those observed
for the complete airfield. Departure rates in VMC and Nighttime conditions are affected by four
inboard arrivals per hour scheduled in each simulation run. Using the numeric averages of three
weather conditions simulated for five of the alternatives we observe some trends shown in Figure
13-5. Alternative 3R is in a class by itself with the lowest departure rates. This was expected
since the gaps between successive arrivals were designed to accommodate one departure per gap.
The FFC simulations proved that controllers could release two departures per gap in some
instances making the results for 3R better than expected. In the Academic Panel’s opinion, local
controllers were pushing very hard to release departure operations in the North airfield and some
adjustment is warranted to estimate realistic departure saturation rates for the three-runway
alternative. This will be covered in Section 13.4. Alternatives 340-South, 100-Northorth and
Baseline are clustered in a second group as shown in Figure 13-5. This second group produces an
average of 42 departures per hour. Alternative 340-North is in a class by itself with close to 46
departures per hour. This result was expected because in alternative 340-North all aircraft,
including design Group VI aircraft, are allowed to taxi in the center taxiway without affecting the
departures on the inboard runway (i.e., runway 24L).
Alternative 340-South shares similar runway separation with 340-North. However, this
alternative could not achieve the same departure rates as 340-North and it proved to be
challenging to air traffic controllers. The linear terminal in alternative 340-South creates a large
imbalance of gates in the North airfield requiring significantly longer aircraft taxiing to the North
to balance the South and North departure flows. This produced similar departure rate performance
with the Baseline and alternative 100-North.
A comparison of the number of operations in the South and the North Airfields is shown
Figure 13-6. The results indicate that the North airfield was more efficient in handling departures
than the South. This was expected since the air traffic controllers in the North were all former
LAX controllers and were more familiar with specific LAX airfield procedures. The results for
Baseline-S should be interpreted with care. Our observations show that in many instances ATC
controllers in the South handled aircraft design Group VI just like aircraft design Group V
contributing to the high departure rates observed for the Baseline-S alternative. It is our
assessment that under real world circumstances, the South airfield should experience departure
saturation rates more inline with alternatives Baseline and 100-North.
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Figure 13-3: Mean Arrival Rates per Hour Observed in the North Airfield.

Figure 13-4: Mean Departure Rates per Hour Observed in the North Airfield.
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Figure 13-5: Average Departure Rates per Hour Observed in the North Airfield.
Five Alternatives with all Three Weather Conditions Simulated in FFC.

Figure 13-6: Mean Departure Rates per Hour Observed in the North Airfield Under
Various Weather Scenarios.
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13.2.

Taxi-in and Taxi-Out Analysis
While this study concentrates on safety of the Los Angeles International Airport, airport

operations should be efficient to handle traffic on runway, taxiways and in apron areas near gates.
This section describes the taxi-in and taxi-out results of the FutureFlight Central simulations.
Taxi-In Times
Taxi-in times measure the time interval between the aircraft touchdown condition and the
time when the same aircraft reaches its gate. Table 13-1 presents a summary of the taxi-in time
results obtained in the FFC simulations. Figure 13-7 shows the mean taxi-in times observed in
the FFC simulations for six airport alternatives. The y-axis represents taxi-in time per arrival in
seconds. Statistical analysis of the data for 52 FFC runs shows that there are significant
differences in taxi-in times for each alternative (at 95% confidence level). 340-South performs
last in terms of taxi-in times with a mean taxi-in time of 708 seconds per arrival. The best
alternative in terms of taxi-in times is 340-North with a mean taxi-in time of 612 seconds per
operation followed closely by 100-North (630 seconds per operation). While runway 24R in 340North is located further from the gates, the taxiing times are better than 100-N because of
improved ground flows observed in the simulations. In other words, alternative 100-North
produced more frequent aircraft stops on the ground for arriving aircraft compared to alternative
340-N. The ground stops for arriving aircraft are affected by both arrival and departing traffic
flows in the airfield. Since 340-North has the best departure saturation capacity of all alternatives
(i.e., fewer departure queues), this produced fewer bottlenecks on the ground network thus
reducing taxi times in the airfield for both arrivals and departures in 340-North compared to other
alternatives. This provides evidence that 340-N is a more efficient configuration to handle ground
traffic. The poor performance of 340-South is attributed to the large imbalance in the number of
gates in the North (i.e., linear terminal) compared to the South complex. The results for
alternative Baseline-S include two weather conditions (VMC and IMC). The five remaining
alternatives include all three weather conditions (VMC, Night and IMC). Comparisons between
Baseline-S and other alternatives should be done with reservations since Baseline-S had no
nighttime runs. Analysis of track data from FFC simulations reveals that alternative 340-South
had the longest average travel distance in the field of all alternatives tested. This comes to no
surprise, since many aircraft arrivals processed on the North airfield taxied long distances to the
more numerous South airfield gates.
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Taxi-Out Times
Taxi-out times measure the time interval between the aircraft push back condition at the
gate and the time when a departure is processed on the runway (i.e., aircraft becomes airborne).
Taxi-out times statistics are gathered for flights that reach the airborne phase. A summary of taxiout times is shown in Table 13-2. Figure 13-8 shows the mean taxi-out times (i.e. taxi times for
departures) observed in the FFC simulations. The y-axis represents taxi-out times per departure in
seconds. Statistical analysis of the data for 52 FFC runs shows that there are significant
differences in taxi-out times for some alternatives. 3R performs last in terms of taxi-out times
with a mean taxi-out time of 1,309 seconds per departure. The best alternatives in terms of taxiout times are 340-North and 340-South with mean taxi-out times of 1,198 and 1,208 seconds per
departure, respectively. As would have been expected, 3R performs last with an average of 1,309
seconds of taxi-out time per operation. During the FFC runs for 3R, the North field taxiway
“Echo” became very congested. Under 3R the North complex did not have the ability to handle
the same amount of traffic as others.
Table 13-1: Taxi-In Time Analysis. FutureFlight Central Simulation Analysis
Results.
Mean Taxi-In
Time (s)

(s)

Overall

IMC

Alternative

1

Mean Taxi-In Time Mean Taxi-In Time Mean Taxi-In Time
(s) Night

(s)
VMC

3R

627

613

617

650

Baseline

645

606

713

633

Baseline-S

609

599

N/A1

619

340-South

708

640

697

789

100-North

630

584

624

684

340-North

612

601

636

600

No Night condition was simulated in FFC for Baseline-S. Thus comparisons with others should be
viewed with care.
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Figure 13-7: Taxi-In Times per Operation Observed for all Six Alternatives Studied.

Table 13-2: Taxi-Out Time Analysis. FutureFlight Central Simulation Results.
Alternative

Mean Taxi-

Mean Taxi-Out

Mean Taxi-Out

Mean Taxi-Out

Out Time

Time (seconds)

Time (seconds)

Time (seconds)

(seconds)

IMC

Night

VMC

Overall
3R

1,309

1,356

1,306

1,266

Baseline

1,267

1,218

1,271

1,312

Baseline-S

1,236

1,255

N/A

1,217

340-South

1,208

1,132

1,195

1,292

100-North

1,257

1,239

1,259

1,272

340-North

1,198

1,201

1,197

1,198
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Figure 13-8: Taxi-Out Times per Operation Observed for Six Airport Alternatives.
In order to understand the implications of the FFC results, a simple economic analysis
was conducted to understand the long-term impacts of added taxi-in and taxi-out times for various
airport alternatives. The analysis considers periods of demand at the airport with conditions above
a minimum threshold of demand to justify the use of FFC taxi-out and taxi in results. During the
FFC simulations, the range of demand values tested varied from a low 127 operations per hour
(for 3R) to a high of 163 operations per hour. Examination of the expected demand function over
a 24-hr period at LAX (see Figure 4-3) provides insight of the range of the operations expected at
the airport in the future. Using a low threshold of 127 operations per hour, we estimate 9 onehour periods in the year 2020 with demand values above that minimum threshold. A total of
1,220 operations are impacted and considered in the analysis of delays based on FFC taxi-in and
taxi-out times. Note that this approach assumes the contribution of delays in the remaining hours
of operation during the day is zero. However, this is compensated because not all 9 one-hours
selected are operated at the highest demand load simulated in FFC.
The results of the first-order cost analysis are presented in Table 13-3. The table presents
the estimated annual operating cost savings ($2010) between the Baseline and all other
alternatives (see column 2). The same table presents the operating cost with reference to
alternative 340-North. 340-North was the alternative with the lowest operating cost per year of all
six simulated in FFC. The results show that the Baseline would have an added cost of ground
operations of 20.5 million dollars compared to alternative 340-North. Similarly, alternative 340-

121

North could save 10.9 million dollars per year compared to alternative 100-North. It is important
to realize that part of the savings account for fuel burn savings that impact emisisons. The
Academic Panel has not evaluated the environmental impact of these operations.
Table 13-3: First-Order Estimation of Annual Delay Savings for Six LAX
Alternatives. Aircraft Operating Cost $3,250 per hour ($2010). 1,220 Daily Flight
Operations Impacted and Considered in the Analysis.

Alternative
3R

Total Savings vs. Baseline

Total Savings vs. 340-North

($2010) 2020 Demand

($2010) 2020 Demand

-7,750,167

-20,482,583

0

-12,732,417

5,720,361

-7,012,056

10,887,139

-1,845,278

1,845,278

-10,887,139

12,732,417

0

Baseline
Baseline-S
340-South
100-North
340-North

13.3.

FutureFlight Central Voice Communication Analysis
Voice communication results obtained for every FFC alternative are presented in this

section. We compare four voice communication metrics for each alternative: 1) transmissions per
hour, 2) average length of transmissions, 3) average airtime distributions and 4) transmission
efficiency (number of transmissions per aircraft per hour). These metrics have been used in past
studies (references) to estimate measures of workload that could potentially affect safety.
Frequency Transmissions Analysis
We first study the results for Local Controller 2 Position (i.e.,North Controller). The
results of ATC frequency passages per hour are shown in Figure 13-9. There were statistically
significant differences observed in the number of transmissions per hour among several of the
alternatives. 3R had the lowest transmission rate. This is explained due to a lower number of
operations in the North airfield. A second group formed by Baseline-S, 340-North, 100-North,
and Baseline had the highest transmission rates (In that order). Alternative 340-South was in the
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middle.

Figure 13-9: North Airfield Local Controller (LC2) Transmissions per Hour.
The transmission rates observed for 340-North and 100-North alternatives are not
significantly different than the Baseline at the 95% confidence level. Transmission efficiency
rates are shown in Table 13-4. The transmission efficiency ratings (transmissions per operation)
for 340-North and 100-North are comparable to those of the Baseline alternative. This would
suggest that all alternatives with a center taxiway do not have a significant disadvantage with
respect to workload compared to the Baseline alternative.
Table 13-4: Transmission Efficiency for LC2 Transmissions for Six Alternatives.
Alternative

North Airfield Operations

LC2 Transmissions per

LC2 Transmissions per

per Hour

Hour

Operation

3R

61.68

238

3.86

Baseline

78.67

283

3.60

Baseline-S

84.89

294

3.46

340-South

78.42

270

3.44

100-North

79.29

281

3.54

340-North

82.26

293

3.56

The results for the North Ground Controller (GC2) are examined next. There were
statistically significant differences observed in the number of transmissions per hour for the GC2
position for some of the six alternatives studied (see Figure 13-10). 340-South had the lowest
transmission rate. This can be explained due to the limited number of gates on the North airfield.
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A second group formed by Baseline, 100-North, 340-North, and Baseline-S had the highest
transmission rates (In that order). 3R was in the middle. The transmission efficiency observed for
340-North and 100-North alternatives are not significantly different compared to the Baseline
alternative at the 95% confidence level (see Figure 13-11).

Figure 13-10: North Airfield Ground Controller (GC2) Transmissions per Hour.

Table 13-5: Transmission Efficiency for GC2 Transmissions for Six Alternatives.
Alternative

North Airfield
Operations per Hour

GC2
Transmissions per Hour

GC2
Transmissions per
Operation

3R

61.68

279

4.53

Baseline

78.67

312

3.97

Baseline-S

84.89

299

3.52

340-South

78.42

246

3.13

100-North

79.29

308

3.89

340-North

82.26

303

3.69

The last set of transmission results apply to a midfield ground controller position called
GC3. This is a new ground control position created to deal with the added complexity of a new
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midfield terminal and additional gates on the West side of the Tom Bradley International
Terminal.
Statistically significant differences were observed among several of the alternatives in
terms of the number of transmissions per hour for the GC3 position (see Figure 13-11). 340South had the highest transmission rate. This result can be attributed to the large number of
crossings between North and South fields observed during the FFC simulations due to the limited
number of gates on the North. This alternative created significantly more workload for GC3. A
second group formed by 3R, Baseline, Baseline-S, 100-North, and 340-North had lower
transmission rates (in that order).

Figure 13-11: Midfield Ground Controller (GC3) Transmissions per Hour.
The transmission rates observed for 340-North and 100-North alternatives are not
significantly different than the Baseline at the 95% confidence level. Transmission rates have
been known to correlate with controller workload.
The results obtained in these simulations were compared to those obtained by NASA
Ames in a previous FFC simulation study of the Los Angeles International Airport (NASA,
2003). The previous study analyzed the South Airfield to understand workload measures with a
center taxiway in the South. In a previous NASA FFC study, the tower simulator was staffed by
two controllers on each side (GC1, LC1 and GC2, LC2) with no GC3 controller (NASA, 2003).
The transmission rates for GC1 and LC1 controllers (South-side controllers) in the
previous study were 300 and 309 transmissions (i.e., passages) per hour, respectively. The
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average transmissions per hour for GC2 in our study for alternatives 100-North and 340-North
were 308 and 303 transmissions per hour for GC2. The average transmissions per hour for LC2 in
our study for alternatives 100-North and 340-North were 291 and 293 transmissions per hour for
GC2. While many variables can affect the transmission rates, the transmissions rates observed in
this study seem comparable with the previous center taxiway study performed by NASA. Our
discussion with Air Traffic Controllers suggests that the workload for the South Field has been
acceptable. Consequently, the results of the North Airfield Study suggest both ground and local
controllers should be able to cope with the workloads expected in the North field with alternatives
100-North and 340-North. Alternative 340-South would probably result in higher workload for
the mid-field controller (GC3) compared to today’s ground controllers.
Airtime Frequency Analysis
Airtime frequency use is another important variable to estimate precursor measures of
ATC controller workload. Starting with Ground Controller position #2 (i.e., North Controller),
there are statistically significant differences in the airtime distributions for some of the
alternatives at the 95% confidence level (see Figure 13-12). In the FFC simulations, 340-South
had the lowest airtime frequency use. This was expected due to the small number of gates in the
North airfield complex compared to the Baseline alternative. A second group formed by BaselineS, 100-North, Baseline, and 340-North had higher airtimes (in that order) than 340-South. Based
on our own analysis, none of the airtimes seemed excessive. The airtime observed for 340-North
and 100-North alternatives are not significantly different than the Baseline alternative at the 95%
confidence level.
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Figure 13-12: North Airfield Ground Controller (GC2) Airtime Frequency Use.
Figure 13-13 shows the percent of time of frequency use for local controller # 2 (North
Controller). The results for LC2 (local controller position 2 – North Airfield) show that
statistically, no appreciable differences observed in the airtime distribution at the 95% confidence
level. 3R had slightly lower airtime demands. This was expected due to lower demand on the
North Airtime frequency demand varied from 23.1% to 26.9% for all 6 alternatives tested.
These values are comparable to those observed in a previous NASA center taxiway study
(i.e., 26.3%) for South LC1 controllers. The airtimes for LC2 seem to be within acceptable
controller workload thresholds. The airtimes observed for center taxiway alternatives (340-South,
100-North and 340-North) are not significantly different than the Baseline alternative at the 95%
confidence level.
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Figure 13-13: North Airfield Local Controller (LC2) Airtime Frequency Use.
The final airtime analysis corresponds to position GC3 or the ground controller in charge
of midfield terminal traffic. The airtime percent use of the frequency for GC3 is shown in Figure
13-14. The results show statistically significant differences observed in the number of
transmissions per hour for the GC3 position at the 95% confidence level. 340-South had the most
demanding airtime requirement. This was attributed to the limited number of gates on the North
creating substantially more crossover traffic and thus more workload for GC3. A second group
formed by 340-North, Baseline, Baseline-S, 100-North, and 3R (in that order) had airtime
distributions that were very similar.
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Figure 13-14: Northfield Ground Controller (GC3) Airtime Frequency Use.
The airtime results illustrated in Figure 13-14 show that 24% of the GC3 controller was
busy in alternative 340-North and 26% of the time for alternative 100-North. These percentages
are lower than the airtimes observed for South Airfield ground controllers (GC1) in a previous
NASA study (NASA, 2003). The airtime results should provide confidence that a GC3 position
can be staffed as simulated in this North Airfield FFC study. This position will be critical in
future operations at Los Angeles International Airport due to the complexity of the midfield
terminal and the limited visibility available from the existing ATC Control Tower as shown in
Figure 13-15 and Figure 13-16.
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Figure 13-15: Visibility from LAX ATC Control Tower to Midfield Terminals. FFC
Simulation (A.A. Trani).

Figure 13-16: Current Visibility from LAX ATC Control Tower to the Tom Bradley
Terminal (A.A. Trani).
Average Transmission Length Analysis
The third voice communication metric obtained from the FFC simulations was the
average transmission length. For the Local Controller position in the North Airfield (LC2) no
appreciable differences were observed in the average transmission length among all alternatives.
The results are shown in Figure 13-17. Transmission lengths varied from 3.17 to 3.54 seconds.
The values observed in this study are comparable to those observed in a previous NASA taxiway
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study (NASA, 2003) for South LC1 controllers. The transmission lengths for LC2 seem to be
acceptable and in line with a previous South Airfield NASA study. The average transmission
lengths observed for all center taxiway alternatives are not significantly different than the
Baseline alternative at the 95% confidence level.

Figure 13-17: North Airfield Local Controller (LC2) Average Transmission Length.
For the Ground Controller position in the North Airfield (GC2) no appreciable
differences were observed in the average transmission lengths among all alternatives. The results
are shown in Figure 13-17. The average transmission lengths observed for all center taxiway
alternatives are not significantly different than the Baseline alternatives (Baseline or Baseline-S)
at the 95% confidence level. Transmission lengths for the GC2 position varied from 3.40 to 3.81
seconds. These values are comparable to those observed in a previous NASA center taxiway
study (NASA, 2003) for South GC1 controllers.
Finally, the Ground Controller position in the Midfield (GC3) had similar average
transmission lengths among all alternatives. The average transmission lengths observed for all
center taxiway alternatives are not significantly different than the Baseline alternative at the 95%
confidence level. The results are shown in Figure 13-18. Transmission lengths for GC3 position
varied from 3.73 to 3.84 seconds.
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Figure 13-18: North Airfield Ground Controller (GC2) Average Transmission
Length.

Figure 13-19: Midfield Ground Controller (GC3) Average Transmission Length.
Summary of Voice Communication Analyses
Three precursor workload metrics were studied using FFC output data: transmissions per
hour (transmission rate), average transmission length, and airtime distribution. For all three
metrics and 3 North controller positions, alternatives 340-North and 100-North demonstrated
similar precursor workload parameters than the Baseline alternative. The 340-South alternative
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was particularly demanding in transmission rate and airtime for the GC3 controller position. This
could indicate that if alternative 340’ South were to be adopted, it would likely result in the
highest workload conditions for the Ground Controller in charge of the midfield. All three metrics
for the North Airfield local and ground controllers were very similar in absolute terms to those
measured in the previous NASA study (NASA, 2003)

13.4.

Runway Operations Analysis Model
Section 13.1 presented the throughput analysis of the airport in terms of actual

observations in the FFC simulations. As noted before, air traffic controllers were pushing very
hard to service many departures from inboard runways and in some cases it was observed that, for
some configurations more than others, the separation minima was either below the FAA standards
or close to it. In real life, air traffic controllers would act more conservatively and thus
adjustments to the throughput values obtained in Section 13.1 are warranted. This section
provides an independent evaluation of runway capacity to understand the impacts of various
alternatives in the future of LAX operations.
Discrete-Event Simulation Model of North Airfield Interactions
To evaluate in some detail the impact of ADG VI aircraft operations in the North airfield,
a discrete event simulation model of the runway operations was created. The model, created in
the ExtendSim modeling language, consists of blocks connected to model the interactions
between arrivals on runway 24R and departures on runway 24L. The model includes an
interaction block to delay departures on 24L while ADG VI aircraft are operated on the center
taxiway under alternative 100-North. The diagram of the model is shown in Figure 13-20. The
model runs the complete LAWA 2020 demand schedule for one day of operations with the
percent of ADG VI aircraft varied parametrically between 1 to 3% simulating various futures of
operations at LAX. To model 100-North operations the model blocks departure operations on 24L
while a design Group VI aircraft occupies the center taxiway and performs a crossing of runway
24L in 2.8 minutes. This is the expected travel time of a super-heavy using runway exits K3, K4
and BB in 100-North. The travel time has been estimated using the Academic Panel observations
at the airport for Qantas Airbus A380-800 operations and considers the FAA Modification of
Standard (MOS) prescribed limit of 15 miles per hour taxiing speed on 75-foot taxiways. The
analysis for 340-North includes a ½ minute blocking time for departures on 24L while the ADG
VI aircraft crosses runway 24L at low speeds observed in the field. This time was added because
the time gaps between successive departures will lack sufficient time to allow a super-heavy
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aircraft crossing the departure runway and clear the runway Object Free Area (OFA) or Runway
24L.
To obtain stable results, we ran 100 repetitions of the model simulating 100 independent
days of operation. A sample output of the model is shown in Figure 13-21. The results of the
discrete-event simulation model are shown in Table 13-6 for Visual Meteorological Conditions
(VMC). The table summarizes the values of incremental departure delays per operation at the
airport over a 24-hour period. The values of delay in the table represent the departure delays that
would be added if the runway is blocked because a Group VI aircraft maneuvers in the center
taxiway. Other delays at the gate or taxiways are not factored in here because we are attempting
to understand the effect of runway blocking for departures only. In general, other sources of delay
on taxiways will add to the analysis presented here.
The results of the simulation show reductions of 0.20 to 0.54 minutes per departure
operation for alternative 340-North compared to 100-North. These results are average numbers
accumulated over a complete day of operations for every departure in the North airfield.

Figure 13-20: Block Diagram of Discrete-Event Simulation of the North Airfield to
Measure Departure Delay Impacts in the North Airfield.
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Figure 13-21: Departure Queue Output of the Discrete-Event Simulation of the
North Airfield. IMC Scenario with LAWA 2020 Demand Profile. 100-North
Alternative with 2% ADG VI Aircraft in the Fleet Mix.
Table 13-6: Incremental Departure Delays per Operation (LAWA 2020 Demand:
2284 operations per day). ADG VI Fleet Varies from 1-3%. VMC Operating
Conditions. Tally of 100 Discrete Event Simulations Representing 100 Days of
Activity at the Airport.
% ADG VI in Fleet Mix
Alternative

1%

2%

3%

100-North

1.81

2.21

2.37

340-North

1.61

1.74

1.83

Improvement 340-

0.20

0.47

0.54

North vs 100-North

min/operation

min/operation

min/operation

The situation in Instrument Meteorological Conditions (IMC) is presented in Table 13-7.
The table shows incremental delays ranging between 0.62 and 0.99 minutes per departure
operation. To put in perspective the results shown in Tables 13-6 and 13-7, it is necessary to
consider a mixed scenario that accounts for both VMC and IMC conditions. According to FAA
Aviation System Performance Metric database (FAA, 2009) LAX is operated 24% of the time as
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equivalent IMC conditions. The remaining 76% of the time the airport is operated in equivalent
VMC conditions.
Table 13-7: Incremental Departure Delays per Operation (LAWA 2020 Demand:
2284 operations per day). IMC Operating Conditions. ADG VI Fleet Varies from 13%. Tally of 100 Discrete Event Simulations Representing 100 Days of Activity at
the Airport.
% ADG VI in Fleet Mix
Alternative

1%

2%

3%

100-North

3.11

3.58

4.11

340-North

2.49

2.90

3.12

0.62

0.68

0.99

Improvement 340North vs 100-North

min/operation

min/operation

min/operation

Using this breakdown in the analysis we estimate the annual cost of departure delays due
to improvements in operations with 340-North. In this analysis we use 2% of the fleet mix in the
year 2020 to be ADG VI aircraft. According to the LAWA demand estimate, in 2020 there could
be 525 departures per day that will be affected by any improvement in the North (assuming 46%
departures in the North airfield). The cumulative added delay using a 76/24 split of VMC/IMC
conditions yields 273 aircraft-minutes of added delay per day if 100-North is implemented
instead of 340-North. This translates into $5.4 million dollars per year saved using an operating
cost of $3,250 per hour using conservative numbers ($2010). This number only considers the
added delay due to runway blocking effects of runway 24L for departures due to ADG VI
operations in the North airfield.
Using the taxi-in and taxi-out times presented in Section 13.2 (see Table 13-2) we make a
first-order estimate of the taxi-out times for each operation discounting the stopped times at the
runway departure queue. The results are summarized in
Table 13-8. The difference in taxiing times between 340-North and 100-North is 57
seconds discounting all stopped delays. This delay is due to increased taxiing distance effects of
one alternative versus another one (i.e., extra routing to overcome traffic). Using this number as
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first-order cost estimation, another 499 aircraft-minutes (8.3 aircraft-hours) of delay per day
would be added to the 100-North alternative compared to 340-North. This translates into $9.9
million dollars in the year 2020. The total delay savings accounting for loss of departure capacity
and taxiing effects is estimated to be $15.3 million per year in 2020. In summary, the second cost
analysis presented here provides a first-order estimate of added delay costs of 100-North versus
340-North.
Table 13-8: Estimated Taxi-Out Times without Stopped Delay.
Alternative

Average Taxi-

Mean Taxi-Out Time

Average Stopped

Out Time

Without Stopped Delay

Delay per

(seconds)

(seconds)

Departure
(seconds)

100-North

1,257

1,186

71

340-North

1,198

1,129

69

Improvement 340-

57 seconds

North vs. 100-North

(0.95 minutes)

Table 13-9: Estimated Delay Cost 100-North vs. 340-North. 340-North is used as
the Reference Condition. $3,250 per Hour.
Alternative

Departure Delays

Added Taxiing Delays

Total Added Cost

due to Runway

(zero Stopped Delay)

($2010 Millions)

Blocking Effect

($2010 Millions)

($2010 Millions)

13.5.

100-North

5.4

9.9

15.3

340-North

0

0

0

Conclusions of Capacity and Operational Analysis
Comparing the two economic analyses presented in Sections 13.2 and 13.4 it is clear that

alternative 340-North offers operational efficiency advantages and cost benefits over all other
alternatives. If 340-North is compared with 100-North, the cost savings presented in Section 13.2
using FFC estimates alone produce $10.9 million dollars per year. The estimation using both FFC
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data and the discrete simulation model yield $15.3 million in cost savings per year. The
conclusion of this analysis is that there are tangible advantages for 340-North from a capacity and
operational efficiency viewpoint. There are other delay effects that are likely to appear if the
analysis is carried in more detail. For example, arrival delays resulting from a smaller capacity in
the airfield have not been factored in the FFC or in the discrete-event model. These arrival delays
would likely add costs to the operation for each alternative with lower saturation capacities. This
would be critical for alternatives like 3R that have the lowest acceptance rate of all. The reader
should realize that once an airport is operated at the “knee” of the delay curve (like it is proposed
in the year 2020) over extended periods of time during the day, small reductions in the capacity
function of the airport result in large changes in delays (i.e., non-linear behavior). The following
final conclusions can be made about the alternatives studied:
i) We conclude that the 340-North alternative offers superior operational efficiency
and capacity of the airport over all others including the Baseline and 100-North cases. We
estimate the magnitude of the cost savings to be 15.3 million dollars per year compared to 100North just on ground taxi and runway blocking operations. The effect of a modest gain in
departure capacity for 340-North would yield operational benefits to better cope with the
expected demand in the year 2020. These benefits would produce reduced arrival delays that our
study has not estimated.
ii) Besides capacity, the operational benefits of having a centerline taxiway, 340-North
provides an added benefit of holding capacity to deal with unexpected conditions. The
Baseline configuration is limited in terms of holding capacity for arrivals queueing at taxiways
AA, Zulu and Yankee today. Our analysis of future runway operations using the IRSIP
configuration will place higher demands on the new location for Zulu and under periods of heavy
arrival conditions, could produce unwanted queues at new Zulu and AA.
iii) The 340-North configuration could also improve the situational awareness of
pilots crossing runway 24L by providing better viewing angles from the flight deck. While it
is difficult to state that “poor” viewing angles or runway exit angles are the main cause of high
runway incursion rates in AA and Zulu, it is clear that proper geometric design of taxiwayrunway junctions provides another safety net to avoid runway incursions. The 340-North
configuration provides the best alternative to design good high-speed geometries and at the same
time, taxiway-runway junction to the inboard runway.
iv) The three-runway alterative (3R) would not provide adequate capacity for
conditions expected in 2020 or similar to the LAWA 2020 demand profile. For 9 hours of each
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day the capacity of 3R would fall short of the capacity needed to maintain the airport delays at a
reasonable level. Moreover, 3R does not offer backup ability in case a runway is closed. Runways
are closed at airports for maintenance duties and for operational reasons.
v) The Baseline configuration provides reasonable capacity in the short term. However,
based on two first-order cost analysis presented in this Section the Baseline configuration is
inferior to 340-North for a 2020 demand scenario. The Baseline alternative with IRSIP offers
limited queueing capacity between runways 24R and 24L. The provision of high-speed exits for
the Baseline condition requires careful attention to detail to avoid inducing pilots to take runway
exits at such high speeds as to cause blunders.
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14. CAVEATS IN THE ANALYSIS
The North Airfield Safety Study is necessarily an exercise in approximation, an attempt
to amass and work with clues rather than to reach exact truths. Some of key caveats related to
our analysis are listed below.
The 2020 forecasts about traffic levels at LAX, and the fraction of traffic involving Group VI
aircraft, are subject to considerable uncertainty.
This point needs little elaboration, given the extent to which recent demand patterns have
deviated from forecasts made a decade ago.

Because commercial US air traffic in 2009 was far

below what was anticipated, one might wonder whether growth will resume sufficiently so that
2020 forecasts emerge as accurate. And Boeing and Airbus have long disagreed on whether
Group VI planes like the Airbus 380 will be crucial to future international passenger travel, or
whether instead point-to-point services on smaller aircraft will gain growing prominence.

One

way to interpret the forecasts is as representation of future demand levels at some point in the
future, perhaps not 2020 but (say) 2030. Because decisions about the North Airfield concern its
future over many decades, too literal a focus on 2020 might be misplaced.
The experiments at NASA-Ames were extremely sophisticated and well conducted, but they can
only approximate what might happen under various configurations of the North Airfield.
Aviation is forever changing, and even assumptions in the simulation that were sensible
when they were made might not reflect what might happen in the future. To pick but one
example, aircraft are now taking off with reduced thrust, which means that they travel farther
down the runway before becoming airborne than they did in recent years.

That procedure limits

wear-and-tear on the engines and is popular with airlines, but it means that the probability a plane
will be in the air within a certain time and at a certain distance down the runway may be less than
the simulation assumed. That circumstance affects the evaluation of the “built-in” safety of
moving crossing points down the runway, and it also has implications about airport capacity.
The Panel tried to make adjustments for such factors, but they arise in too many ways for such
adjustments to be complete and exact.
Likewise, we gained a great deal from the oral and written surveys of both pilots and
controllers in the simulation. But, sometimes, what was said in the oral sessions diverged (in
tone at least) from what was written. Such differences are to be expected when people are
questioned after intense simulated sessions in heavy air traffic; it is not obvious how best to
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reconcile any such diversions. The Panel used judgment in synthesizing the information, but its
judgments are far from infallible.
Historical experience is valuable, but the data are subject to random variability that poses
major challenges for statistical estimation.
This point is illustrated if we consider how the changes on the South Airfield have
reduced runway incursions when planes landing on runway 25-L cross runway 25-R en route to
the terminals. There have been no such A and B incursions on the South since the
reconfiguration was completed in 2007. That is good news but, given that such incursions were
rare on the South in the several preceding years, it is too early to come up with an estimate of the
incursion rate reduction with a high degree of accuracy. Many of the numbers we estimated in
the analysis are subject to the volatility associated with rare events, and they are subject to
margins of error that are potentially large and hard to quantify.
A Final Perspective
It should be obvious from our report that we generally took a conservative approach to
estimating risk: if we erred, we did so on the side of overestimating risk. Further, where there
was a degree of uncertainty in estimating a risk reduction parameter, we generally took of the
approach of obtaining multiple estimates using diverse techniques and then taking a
“consensus” estimate.
While the Panel admits that its estimates have degree of uncertainty associated with them,
it believes that the thrust of its conclusions is basically accurate. Thus, it believes that the
experiment at NASA-Ames and the review of historical and other data serve to point in the right
direction, even if there remains considerable uncertainty about the exact angle.
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15. ANSWERS TO THE NINE QUESTIONS
15.1.

What are the causes of past and ongoing runway incursions and surface incidents on
the LAX North Airfield? Simulate/recreate circumstances and conditions to assess
and identify all primary and contributing factors.
We have reviewed and classified incursions on the North and found the following.
55% of the incursions are of the exit-no-stop (ENS) type. They have been discussed at

other parts of the report. They involve an aircraft arriving on the outboard runway and
erroneously crossing the inboard runway or breaching the hold bar at the inboard runway without
stopping. They are usually caused by a distracted or disoriented pilot or a pilot that takes a
runway exit at very high speed. In many cases, some form of miscommunication between the
pilot and controller is a contributing factor. In a few cases, they are caused by a controller
incorrectly giving a clearance.
15% of the incursions are “threshold” incursions. These involve an aircraft entering a
runway at or near the threshold without clearance. In many cases, these incursions result in a goaround for an airborne arriving aircraft. These are caused by some miscommunication between
the pilot and controller.
15% of the incursion are “takeoff without clearance” incursions. These involve an
aircraft starting its takeoff role without clearance. These are caused by some miscommunication
between the pilot and controller.
The remaining incursions could involve i) service vehicles, ii) an aircraft arriving on the
outboard runway and entering the inboard runway without clearance after a stop or iii) an
aircraft entering the active inboard runway from taxiway E.
We did not have the resources to simulate these incursions as requested.

15.2.

Are these incursions indicative of a current unacceptable level of risk by the FAA
safety standards?
As indicated in our Baseline analysis, the incursion (and collision) risk on the North

Runway Complex are in line with national averages. Moreover, by objective standards, the
fatality risk is extremely low so we conclude it is not unacceptable.
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15.3.

What role does the existing airline fleet of aircraft serving LAX play in the risk of
runway incursions?
We have found no reason to believe that the existing LAX fleet mix has a significant

impact on the risk of runway incursions at LAX when compared to national averages. An analysis
of historical incursion files indicated that the representation of larger aircraft (Group V, heavies)
in incursions was very close to their representation within the fleet. Thus, there is no reason to
believe that larger aircraft are more or less likely to be involved in an incursion. However, the
risk that an incursion causes a collision may increase with aircraft size (see discussion in this
report). We feel that the differential risk does not vary substantially among the alternatives
considered, given the differential operational restrictions imposed by the FAA..
15.4.

What roles do airfield marking, lighting, and signage play in the risk of runway
incursions at LAX?
As discussed in the report’s Baseline risk assessment, there has been a substantial

decrease in incursion risk nationally over the past eight years. Much of this decrease is most
likely due to the introduction of ASDE-X and AMASS. However, in that time period, there has
been a concerted effort by the FAA and airport operators to improve marking, lighting and
signage and, in fact, as a group, even airports that did not receive ASDE-X and AMASS have
experienced a risk reduction. This provides evidence that such measures do reduce the risk of
runway incursions. The FAA has specifically estimated that RWSL should decrease runway
collision risk by 50%. Thus, it certainly would appear that these mechanisms, as a group, have a
noticeable positive impact on risk.
15.5.

What role does human error play in the risk of runway incursions? What role does
traffic controllerstaffing play in the risk of runway incursions?
A review of incursion reports reveals that human error plays the major role in virtually all

runway incursions. Further, pilot error is much more frequently the cause than controller error,
although controllers often have an opportunity to correct pilot errors before they lead to
incursions. We observed in the FFC Simulation on multiple occasions that the Local Assist
Controller (an optional position) was critical in identifying a hazardous condition and averting an
operational error. Thus, if increased staffing levels increase the percent of time that a Local Assist
Controller is available, staffing level increases should increase safety. We have been unable to
quantify this effect, however.
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15.6.

What other factors play a role in the risk of runway incursions?
While it is true that human error is virtually always the cause of a runway incursion,

many other factors can play a role in reducing (or increasing) incursion risk.
Weather conditions, especially those causing poor visibility, can increase the likelihood
that a pilot becomes disoriented and erroneously enters an active taxiway. As discussed earlier
collision risk grows quadratically with traffic levels. As discussed in other parts of the report
runway exit geometry can influence the likelihood of incursions. The IRSIP analysis shows that
exit placement can change the likelihood that a departing aircraft is able to fly over an aircraft
that has entered an active runway. Fleet mix may potentially influence collision risk as
discussed under an earlier question and elsewhere in this report. Finally, technology, e.g. ASDEX, AMASS and RWSL, signage and runway complex architecture, which are analyzed
extensively elsewhere in the report, clearly impact incursion risk.
15.7.

Why has the South Airfield historically been subject to substantially more runway
incursions than the North Airfield?
Prior to the introduction of the centerline taxiway on the South, the rate of incursions on

the South airfield was substantially greater than on the North. If one goes back to 1998 the
difference in rates was about three to one; if one starts with 2002, the rate was closer to two to
one. We have identified three factors that could contribute to this difference.
Exit locations and relative gate locations: The old South Complex had multiple highspeed exits (J, K, M) that led across the inboard runway directly to heavily used gate complexes.
This configuration could potentially have led pilots to focus on getting to a gate quickly and
possibly ignore the fact that they were crossing the (possibly active) inboard runway. By contrast
the North Complex exits, with the exception of Y, tend to lead aircraft away from busy gate areas.
While taxiway Y on the North does directly face a busy gate area, it has experienced a single
incursion since 1998. A likely reason for this low incursion rate is that it requires an acute turn
forcing aircraft to slow down and it allows pilots a clear line of vision toward the inboard runway
threshold.
Presence of facilities and a taxiway on non-terminal side of runway complex: A very
significant difference between the North and South runway complexes is that the South Complex
has cargo and general aviation facilities on the South (non-terminal) side of the runway complex.
In addition, there is also a parallel taxiway (A) to the South of the parallel runways. No such
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equivalent facilities exist on the North. An examination of incursion files reveals that several
incursions on the South involved aircraft traveling to or from those facilities and/or taxiway A.
Traffic differences: The South Runway complex has historically had slightly higher
traffic levels than the North. While the difference is relatively small, considering the quadratic
growth in incursion risk with traffic, it could account for a noticeable (but small) difference in
incursion rates.
15.8.

Is there a relationship between the LAX North Airfield and South Airfield
operations and the risk of incursions at the airport in general? If so, is this
relationship a safety issue or problem?
The principle that says collision risk grows quadratically with traffic levels implies that

risk is minimized by balancing traffic between the two runway complexes. It appears that the
slight imbalance in traffic distribution between the North and South has caused a slight increase
in collision risk. It is also certainly the case that congestion in the terminal area, and on taxiways
B and E, can add challenges to the crossing of arriving aircraft over the inboard runway. This
certainly can be detrimental to incursion (and collision) risk.

15.9.

Will the planned airline fleet of aircraft have an impact on the LAX North
Airfield operations? If so, is this a safety issue or problem?
It is certainly the case that a growth in the percentage of larger aircraft, especially Group

VI, will impact operations on the North Airfield. Under the Baseline and 100-North alternatives,
Group VI aircraft will require special handling. We investigated the extent to which larger aircraft
are more likely to be involved in runway incursions and found the representation of Group V
aircraft and heavy aircraft match their representation in the fleet, indicating larger aircraft do not
have a higher incursion risk than others. It is also possible that incursions involving larger aircraft
may be more likely to lead to collisions. While arguments for this are plausible, given the special
operational procedures required for various alternatives, we feel that any risk differential among
North Airfield alternatives relative to changes in the fleet mix is small.
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16. GEOMETRIC DESIGN ISSUES
This section describes relevant aspects of airport geometric design considered in the
safety analyses presented in Sections 6-12. This section ends with general airport design
recommendations compiled during the conduct of the study.

16.1.

Geometric Design Considerations and Aircraft Maneuvering for Centerline
Taxiway Alternatives
The Academic Panel studied the geometric design implications of various alternatives

and their impact in aircraft maneuvering and visibility while crossing an active runway. This
discussion is important in the context of the high variability observed in the runway incursion
rates of the North airfield runway exits (see Chapter 7). The ability of an aircraft to maneuver
efficiently in the taxiway is of paramount importance in the design of any runway-taxiway
configuration. Runway exit geometry could be linked to runway incursion rates as shown in
Section 7 of the report. To understand the maneuvering capabilities of large aircraft in various
airport configurations we used aircraft manufacturer data (Boeing, 2010; Airbus, 2008) to verify
visibility angles and critical sight distances for various configurations in the North airfield. Table
16-1 lists relevant dimensions of the critical aircraft operating at Los Angeles International
Airport. The table contains data estimated by the AP Panel for a stretch version of the Airbus
A380 (called A380-900). Note that some vehicles are critical than others in one dimension. For
example, the Airbus A340-600 has the longest wheelbase whereas the Airbus A380-800 has the
tallest tail.
Figure 16-1 contains the definitions of two critical parameters examined in this analysis:
1) turning angle at the hold line and 2) critical sight distance from the reference eye position in
the flight deck. Both parameters are important to verify if a departing aircraft is taking off from a
runway to be crossed. While technologies such as runway status lights and ASDE-X and AMASS
at LAX warn pilots and air traffic controllers of a potential runway incursion blunder, human
visual inspection becomes the last condition to avoid a runway incursion.
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Table 16-1: Critical Dimensions of Aircraft Operating or Expected to Operate at
Los Angeles International Airport. Sources: Boeing Commercial Co. and Airbus
Documents for Airport Design.
Aircraft

Overall Length (ft)

Overall Height (ft)

Wheelbase

Wheeltrack

(feet)

(feet)

A340-600

228.9

58.8

112.1

35.1

A380-800

238.1

80.1

104.6

40.9

B747-400

231.8

64.0

84.0

36.1

B777-300

239.8

61.5

102.0

36.0

B747-8

250.2

71.0

97.4

36.1

A380-900

258.0

80.1

112.0

40.9

2

Figure 16-1 clearly indicates that in ideal conditions, pilots should have good visibility
angles (i.e., total visual angle) to recognize a potential threat departing in an inboard runway.
Similarly, distance (ds) is critical for pilots to be able to see potential traffic at long distance on
the runway. The critical sight visibility distance (ds) is measured from the datum position of the
pilot’s seat. Pilots have limited movement in their seat (assuming their shoulder belts are
unbuckled). This implies that pilots can achieve wider visual angles if unbuckled and move
forward and close to the side windows. The critical sight distances represent the maximum
distance (in the horizontal plane) that a pilot can see seated in the datum position of its seat
(without doing any unusual movements).
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Figure 16-1: General Aircraft Maneuvering Envelope, Visibility Angles and Critical
Sight Distance.
Baseline Configuration
The Baseline configuration at LAX offers a wide array of visual angles and critical sight
distances at four runway exits used in West-flow operations. Table 16-2 lists the angles for each
runway exit on Runway 24R. Table 16-2 indicates that visibility and critical distance (ds) are
limited if an aircraft holds between Runways Runway 24L and 24R. The critical sight distances
calculated by the Academic Panel are around 500 feet for Zulu and around 700 feet for AlphaAlpha. Incidentally, Zulu and AA have the highest runway incursion rates (34.2 and 12.6
incursions per million landings, respectively) of all runway exits in the North. Figure 7-3 shows
the runway incursion rates for individual runway exits.
As LAWA embarks in building new high-speed runway exits in the North airfield as part
of the Interim Plan, it is important to pay special attention to the geometric design aspects (i.e.,
design exit speed, centerline geometry, runway exit width, etc.) of the junction between Runway
24L and the new exits. Noteworthy in Table 16-2 is taxiway Yankee. Yankee has had one
incursion in 12 years. This suggests that careful attention should be paid to the geometric design
aspect of the new runway exits suggested for IRSIP to avoid high RIR rates as in the current
taxiway Zulu.
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Table 16-2: Turning and Visibility Angle Analysis for the Baseline Alternative.
Academic Panel Analysis Using Boeing Commercial Co. and Airbus Documents for
Airport Design.
Visual Angle
Final Turning

Beyond

Total Visibility

Angle and Hold

Perpendicular

Angle (deg.)

Line (deg.)

(deg.)

C

A

B

Yankee

135

44*

189**

Unlimited***

Zulu

30

31**

61

507

Alpha-Alpha

37

31**

68

696

Bravo-Bravo

89

35

134

Unlimited***

Runway Exit

Critical Sight
Distance - ds
(feet)

* Critical aircraft is Boeing 737-700
** Critical aircraft is Airbus A380-800
Estimated by Academic Panel using Boeing and Airbus airport design documents
*** Unlimited in CAVU (Clear Air Visibility Unlimited) conditions
Configurations with Center Taxiways
The configurations with center taxiways provide operational advantages over the
Baseline configuration in the North airfield. These advantages been stated in Sections 8, 9 and 10
of the report. Of special interest in the geometric design analysis is the estimation of turning
angles at the hold line and the critical distance (ds). Table 16-3 shows a comparison of the turning
angles for configurations 100-North and 340-North/340-South. The angular difference between
configurations 340-North and 340-South and 100-North averages 32 degrees. The impact of this
difference in terms of critical sight distance is demonstrated later in this section. A scale drawing
of the turning maneuvering envelopes for the Airbus A380-800 are shown in Figures 16-2 and
16-3 for configurations 100-North and 340-North/340-South, respectively.
Figure 16-2 illustrates an Airbus A380-800 making a turn from a center taxiway located
400 feet from the runway centerline. The diagram clearly indicates that visibility is restricted
because the aircraft turns 38 degrees before stopping at the hold bar. The diagram shows the
hold bar to be located 281 feet from the runway centerline. The turning angles improve for
Boeing 777-300ER and Boeing 747-400 but not by much (3-5 degrees).
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Table 16-3: Final Turning Angles at Hold Line Locations for Two LAX Centerline
Taxiway Alternatives. Academic Panel Analysis Using Boeing Commercial Co. and
Airbus Documents for Airport Design.
Aircraft

100-North

340-North/340-South

Angular Difference (340-

Turning Angle (deg.)

Turning Angle (deg.)

North/South – 100North) (deg.)

A340-600

39

72

33

A380-800

38

68

30

B747-400

42

73

31

B777-300

40

74

34

Figure 16-2: Airbus A380-800 Maneuvering Envelopes: 100-North Alternative
Source: Airbus Document for Airport Planning with Adaptations by Academic
Panel (2009).
Figure 16-3 illustrates an Airbus A380-800 making a turn from a center taxiway located
520 feet from the runway centerline for configuration 340-North. The diagram clearly indicates
that visibility is greatly improved because the aircraft turns 68 degrees before stopping at the hold
bar. The new visual angle should allow pilots to be more alert of the traffic on an inboard runway.
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Figure 16-3: Airbus A380-800 Maneuvering Envelopes: 340-North or 340-South
Alternatives. Source: Airbus Document for Airport Planning with Adaptations by
Academic Panel (2009).

Alternatives 340-North and 340-South clearly offer pilots better visibility conditions to
monitor runway activity and provides them with improved situational awareness to cross an
active runway. The pilot’s visibility from super-heavy aircraft (i.e., Airbus A380) is limited to
121 degrees (31 degrees beyond the perpendicular). The Boeing 747-400 aircraft has the highest
visibility angle of all the critical aircraft studied (145 degrees). For the Boeing 747-400 aircraft,
even negotiating right angle taxiways from the centerline taxiway in the 100-North alternative,
the aircraft has an unlimited critical sight distance due to its large horizontal field of view.
Pilots can still achieve higher visual angles if they unbuckle and move closer to the
lateral windows for all the alternatives. However, the provision of adequate visibility is of
paramount importance in airport geometric design. This might well serve as the last line of
defense against runway incursions – when other primary and secondary systems such as ASDEX, AMASS, and Runway Status Lights fail to provide ample warning of the impending incursion.
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Tables 16-3 and 16-4 present the critical angles and critical sight distances estimated for
all four critical aircraft flying into LAX. According to our calculations, the Airbus A380-800 has
the smallest visibility angle and the shortest critical sight distance (~700 feet). Tables 16-3 and
16-4 demonstrate the critical sight distance visibility gains moving from 100-North to 340-North
or 340-South. For both 340-North and 340-South, the pilot’s of very large aircraft, including
ADG VI aircraft, would have unrestricted view of the departures on the inboard runway (see
Table 16-4). In this case, any visibility restriction would be due to environmental effects (i.e.,
weather) and not due to geometric design limits.
Table 16-4: Turning and Visibility Angle Analysis for 100-North Alternative.
Academic Panel Analysis Using Boeing Commercial Co. and Airbus Documents for
Airport Design.

Visual Angle
Final Turning
Angle at Hold Line
Aircraft

Beyond
Perpendicular (deg.)

(deg.)
B

Total Visibility

Critical Sight

Angle (deg.)

Distance (feet)

C

ds

A
A340-600

39

45

84*

2677

A380-800

38

31

69

732

B747-400

42

55

97

Unlimited**

B777-300

40

35

75

1049

* Estimated by Academic Panel
** Unlimited in CAVU (Clear Air Visibility Unlimited) conditions.
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Table 16-5: Turning and Visibility Angle Analysis for 340-North Alternative.
Analysis by Academic Panel.
Final Turning

Visual Angle

Angle at Hold Line

Beyond

(deg.)

Perpendicular (deg.)

A

B

A340-600

72

A380-800

Total Visibility

Critical Sight

Angle (deg.)

Distance (feet)

C

ds

45

117*

Unlimited**

68

31

99

Unlimited

B747-400

73

55

128

Unlimited

B777-300

74

35

109

Unlimited

Aircraft

* Estimated by Academic Panel
** Unlimited in CAVU (Clear Air Visibility Unlimited) conditions.

16.2.

General Design Issues Identified for the North Field
During this study several recommendations emerged from comments made by air traffic

controllers, pilots and the Academic Panel’s own observations. The following list is a series of
recommendations that will be expanded in the final version of the report:
1) For all center taxiway configurations, provide a full parallel taxiway Kilo to Runways
24R and 24L,
2) The single-lane design of Taxiway Echo-7 should be revised allowing air traffic
controllers more flexibility in departure sequencing,
3) The stagger of thresholds 24R and 24L in the center taxiway configurations requires air
traffic controller’s careful management of wake vortex, separations. This adds workload
and reduced departure separation capacity.
4) The runway exits for airfield configurations with a center taxiway should be optimized
in the same way as 3R,
5) Three high speed runway exits are recommended for all center taxiway configurations
and West-flow arrivals,
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6) Two optimal high-speed runway exits should be provided for East-flow arrivals
7) Runway safety areas need to be protected for all runway ends,
8) Careful design work is needed for crossing taxiways in all center taxiway configurations.
The crossing taxiways were placeholders and not optimized in relation with the highspeed runway exits provided on Runway 24R, and
9) Careful attention should be paid to the geometric design aspect of the new runway exits
suggested for IRSIP to avoid high RIR rates as in the current taxiway Zulu.
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17. SUMMARY AND CONCLUSIONS
The primary aim of the North Airfield Safety Study was to estimate, as specifically as
possible, the level of future safety of several alternate configurations of the LAX North Airfield.
An auxiliary goal was to provide useful information about the capacity implications of the various
configurations, in light of projections about LAX traffic levels in 2020.
A central component of the study was a human-in-the-loop simulation exercise,
conducted during August 2009 at the NASA-Ames FutureFlight Central (FFC) facility in
Mountain View, California.

But the study also relied heavily on empirical evidence about

runway safety and capacity, based on historical experience at LAX and elsewhere.

The

Academic Panel (AP) took careful note of the changes completed in 2008 on the LAX South
Airfield, which moved the two parallel runways 100 feet further apart and created a centerline
taxiway between the runways.
The principal conclusions of the study can be summarized as follows:
The North Airfield of LAX is extremely safe under the current configuration. Changes to
the configuration could create even greater safety, but they would be expected to reduce only
slightly the overall risk that LAX air travelers face in their journeys. (That overall risk level is
itself minuscule because air travel is exceedingly safe.) Considerations of capacity appear to
make some alterations to the North Airfield less attractive, and others – particularly the option of
moving Runway 24-R 340 feet North – significantly more so. But the AP believes that it would be
difficult to argue for reconfiguring the North Airfield on safety grounds alone 

17.2. The Alternative Configurations
The study focused on five possible configurations of the North Airfield, including two
variants of the existing layout:
(1A) Baseline: The existing configuration, in which runways 24L and 24R are separated by
700 feet, with no centerline taxiway between them.
(1B) Baseline with Interim Runway Safety Improvement Project (IRSIP): The existing
configuration, but with changes to the taxiways leading from runway 24R so that
planes landing on 24R would cross runway 24L closer to its west end.
(2) 100-North: The “100-North” alternative would create on the North Airfield essentially a
mirror image of the new arrangement on the South Airfield. Runway 24R would be
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moved North by 100 feet, and a centerline taxiway placed between runways 24L and
24R.
(3) 340-North: The “340-North” alternative would move runway 24R 340 feet to the North
and create a centerline taxiway between runways 24L and 24R.
(4) 340-South: The “340-South” alternative would move runway 24L 340 feet to the South
and create a centerline taxiway between runways 24L and 24R. This option would
entail the demolition of existing Terminals 1-3 and the construction of a new “linear”
terminal facing the North Airfield.
(5) 3R: The “3R” alternative would reduce the total number of runways at LAX to three by
replacing runways 24L and 24R with a single Runway 24, which would handle most of
the airport’s Group V and VI aircraft, while smaller planes were concentrated on the
South Airfield.

17.3. The FFC Simulation and the Available Data
The Panel was fortunate to have a wealth of information generated by the real-time
simulations at NASA-Ames. Actual controllers oversaw simulated landings and takeoffs at LAX
(on both the North and South Airfields), during busy hours based on 2020 traffic forecasts
prepared by Ricondo Associates. Three visibility conditions were explored in different hours:
Daytime Visual, Daytime Instrument, and Night Visual. Across the simulation hours, the number
of Group VI aircraft – the grouping with the largest existing airplanes, namely, the Airbus 380
and the Boeing 747-8 – varied from two to six, in order to capture a range of possibilities about
the extent of their presence at LAX. Some of the landings were performed by actual pilots in
Boeing 747-400 flight simulator, while other aircraft were landed by “pseudo-pilots” using a
computer-based interface.
Several types of information were derived directly or indirectly from the simulation.
After the sessions, intensive oral and written interviews were conducted with both pilots and
controllers. Moreover, some “anomalies” were introduced into the simulation to provide a
perspective on how well the controllers were coping with heavy and diverse traffic. For
example, some pseudo-pilots were asked deliberately to read back controller instructions
incorrectly, to see whether the controller noticed and reacted to the error. In addition, data were
available about the frequency and duration of transmitted messages between pilots and
controllers. This information offers some insight about controller workload.
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At the same time, the Panel considered information from many other sources, including:
•

FAA projections about the national risk of fatal runway collisions in 2020

•

FAA assessments about the accident-reduction potential of new technologies, such as the
ASDE-X radar and Runway Status Lights (RWSL)

•

The history of runway incursions on both the South and North Airfields of LAX

•

The runway incursion history at other US airports besides LAX

•

Worldwide historical data about casualty patterns in fatal runway collisions

•

Worldwide historical data about runway excursions, in which a single aircraft deviates
sharply and suddenly from its intended path

•

Data about easterly arrivals at LAX, which were not included in the NASA simulation

17.4. Findings about Safety
The main findings of the study concerning the safety characteristics of the various
alternatives will be summarized next. Detailed descriptions of the analysis for each of the
alternatives are provided in Chapters 6–11.

17.4.1. The Baseline Case
After much analysis, the AP unanimously concluded that the existing North Airfield will
be extremely safe even under traffic levels projected for 2020. More specifically:
The AP estimates that, at 2020 traffic levels, fatal runway collisions on the existing North
Airfield would occur on average approximately once every 200 years.
A quick synopsis of the reasoning is as follows:
1. Various FAA studies imply that, at 2020 traffic levels, fatal runway collisions would
occur at some towered US airport once every eight years.
2. This estimate assumes high effectiveness for new technologies like AMASS (Airport
Movement Area Safety System) ASDE-X radar and Runway Status Lights. (LAX South is one of
the very few US airports that have all three technologies.) Thus far, the FAA’s optimism has
been justified by events: major runway incursions in the US dropped 80% between Fiscal 2000
and Fiscal 2009 (from 67 to 12). Furthermore, there have been no fatal runway collisions
anywhere in the US since March 2000, and the accident on 2/2/91 at the LAX North Airfield –
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nineteen years ago – was the last collision at a towered US airport that caused deaths to scheduled
airline passengers.
3. To be conservative, the AP estimated that fatal runway collisions would occur at 2020
traffic levels once every four years, rather than every eight. In effect, the AP was assuming twice
the level of collision risk estimated by FAA.
4. But if a fatal runway collision occurred at 2020 traffic levels at one of the US towered
airports, what is the chance it would take place on the LAX North Airfield rather than elsewhere?
The AP made eight different estimates of this probability, based on:
•

The runway incursion history at LAX-North relative to that for the entire US

•

The LAX-North share of squared traffic levels in the US, a metric that figures
prominently in FAA risk models

•

Safety levels at other US airports that pilots in the NASA-Ames simulation considered
equally safe with LAX-North (the “peer airports”). These peer airports included Atlanta,
San Francisco, Miami, and New York-JFK.
5. The eight estimates of the chance that a fatal runway collision that took place in the US

would occur at LAX-North ranged from a low of 1 in 140 to a high of 1 in 60. To be
conservative, however, the AP estimated as 1 in 50 (2%) the probability that the venue would be
LAX-North.

In other words, the AP used a risk estimate for LAX-North that was higher than

any that arose under its diverse estimation methods.
The Panel also explored whether the growing frequency of Group VI aircraft on the
North Airfield might pose incremental collision risk, and concluded that it would not. A major
reason for this conclusion is that Group V aircraft (the largest planes for which historical data
exist) have not been involved in incursions at LAX to a disproportionate extent.
The Panel then combined its numerical risk estimates:
•

if fatal runway collisions occurred once every four years at some towered US airport and 1 in
50 of these collisions took place at LAX-North, it then follows that fatal runway collisions at
LAX-North would occur every 4x50=200 years.
Using the “one in every 200 years estimate,” plus estimates about the casualties in a fatal

runway collision at LAX North, as well as data about LAX passenger traffic around 2020, the AP
reached a further approximation:

158

At 2020 traffic levels, the Panel estimates that fatal runway collisions at LAX-North
would claim approximately five lives per decade.
Because of the margin of error associated with this estimate, a range estimate for the
actual rate extends from a low of one death per decade to a high of eight deaths per decade.
Given that roughly 750 million passengers would use LAX each decade at 2020 traffic
levels, the figure “five deaths per decade” works out to one death per 150 million passengers.
The statistic “one in 150 million” is obviously small in absolute terms. It is also
extremely small relative to other accident risks that Los Angeles residents and others face: for
example, an American baby born today has approximately a 1 in 100 chance of eventually dying
in an automobile accident. Moreover, the risk is small even relative to the exceedingly low risks
of passenger air travel: the death risk per flight for US air travelers is approximately 1 in 10
million, which is fifteen times the risk that the LAX-North runways would present in the Baseline
case.

17.4.2. The Interim Improvements to the North Airfield (IRSIP)
The AP explored evidence about whether IRSIP would improve North Airfield safety by
requiring planes landing on Runway 24R and heading towards terminals to cross Runway 24L
further down the runway. The AP estimates that the plan (IRSIP) could increase the chance that a
departing aircraft on 24L would already be airborne if a landing plane blunders onto the takeoff
runway (from approximately 33% to approximately 51%). But the probability that a landing
plane blunders onto 24L in the first place might not decrease significantly if the new runway exits
proposed in IRSIP induce the high runway incursion rates associated with taxiways Zulu and AA.
Indeed, for planes that now use Taxiway Yankee, the data suggest that the risk of incursion might
well go up. Thus, it is possible that closing Taxiway Yankee would do more harm than good, and
the matter warrants further study.

17.4.3. Moving Runway 24R 100 Feet North (100-N)
Because such a proposal would essentially replicate on the North Airfield what has
already been done on the South Airfield, the AP put considerable weight on evidence about
whether incursions have dropped on the South since its reconfiguration. While only about 18
months of data are at hand about safety under the new arrangements, they suggest that the
changes have reduced incursion risk on the South by about 40%. The apparent reason for the
improvement is the new centerline taxiway, which causes landing planes to slow down before
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crossing the takeoff runway and which gives controllers greater flexibility in deciding when and
where planes landing on Runway 25-L should cross Runway 25-R.
The AP also considered a good deal of other evidence about the effectiveness of the 100N configuration. Data were available from the FFC simulations about anomalies and radio
communications between tower and pilot, as well as survey reactions from pilots and controllers.
Incursions data from airports other than LAX that have configurations similar to 100-N were also
studied. This review indicated that Runway Status Lights might be especially effective when
accompanied by a centerline taxiway. Some of this evidence suggested that the benefits of 100-N
would exceed the 40% suggested by South Airfield data, while other evidence suggested a benefit
smaller than 40%. The AP concluded that, on balance:
40% is a reasonable estimate of the reduction in the risk of a fatal runway collision if
the existing North Airfield were replaced by a 100-N configuration.

17.4.4. Moving Runway 24R 340 Feet North (340-N)
The AP considered various data about this option, which has the distinguishing feature
that its centerline taxiway is far enough from the active runways that Group VI aircraft need not
require special treatment. The reconfiguration would also allow some landing pilots crossing
24R to get a better view than otherwise of departing traffic.
The AP concluded that 340-N reduces collision risk relative to 100-N, but not by an
enormous factor (perhaps 25%). Much of the benefit of introducing a centerline taxiway would
already be achieved with the 100-N configuration. The AP believes that:
55% is a reasonable estimate of the reduction in the risk of a fatal runway collision if
the existing North Airfield were replaced by a 340-N configuration.

17.4.5. Moving Runway 24L 340 Feet South (340-S)
Operationally, this arrangement is similar to 340-N. But the AP concluded that the safety
benefits would be slightly smaller, largely because the FFC simulations suggest that ground
arrangements associated with revamping the terminals could get more complex and demanding
for controllers. The Academic Panel believes that:
50% is a reasonable estimate of the reduction in the risk of a fatal runway collision if
the existing North Airfield were replaced by a 340-S configuration.
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17.4.6. Moving to a Three-Runway Airport (3R)
If there were only one runway on the North Airfield, then aircraft landing there would not
have to cross a takeoff runway en route to terminals. On the other hand, the North Airfield would
be continuously involved in mixed operations, in which landings and takeoffs occur on the same
runway. (Mixed operations on the North Airfield would occur even under the other
configurations, but to a much lesser extent.) Results from the FFC simulations and data about
other US airports that extensively conduct mixed operations suggest that a three-runway
configuration would largely achieve the safety benefits for which its proponents hope. The AP
believes that:
50% is a reasonable estimate of the reduction in the risk of a fatal runway collision if
the existing North Airfield were replaced by a single Runway 24 under a three-runway
configuration for LAX.

17.5. Capacity Assessment
The AP was asked whether any limitations of airport capacity under individual
configurations of the North Airfield would “unduly impact” the ability of LAX to handle the
volume and mix of air traffic projected for 2020. Here the experiments and NASA-Ames
provided illuminating data about how many departures could be achieved under peak traffic
conditions, as well as taxi-in and taxi-out times for, respectively, arriving and departing aircraft.
Across the simulation hours, there were variations in weather and visibility conditions and in the
number of Group VI aircraft, allowing a clearer picture of the sensitivity of capacity findings to
the background assumptions.
The AP concluded that the baseline, 100-N, and 340-S configurations could handle even
peak traffic without “unduly” suffering stress and delay. It is noteworthy that, in 2000, when
daily operations at LAX were only about 5% below the level projected for 2020, the airport fared
quite well.
In the 340-N configuration, however, there was conspicuous improvement in capacity
over the baseline and 100-N cases. The AP estimates an annual cost savings of $15 million just
because of the reduction in taxiing times and runway blocking operations. The gain in departure
capacity would be modest (perhaps four additional operations per hour), but it would open the
door to reduced arrival delays. (The study did not estimate the size of this benefit.) In addition to
the capacity gain, having a centerline taxiway allows greater flexibility in handling aircraft, a
benefit that is especially helpful in unexpected conditions. Furthermore, pilots who land on
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Runway 24R in 340-N would often have a better view of departing traffic on Runway 24L before
crossing that runway.
The capacity results for the three-runway configuration were less encouraging: the
reduction in arrivals and departures observed at FFC could have adverse direct and indirect
consequences. Given that mixed operations would occur on the North Airfield (i.e., landings and
takeoffs on the same runway), arranging for departures in the face of frequent arrivals would be
challenging. It is also true that unexpected conditions – such as the temporary shutdown of a
runway – can cause considerably more disruption when there are only three runways rather than
four. The AP fears, therefore, that the capacity limitations in the three-runway case would be
unduly constraining in peak conditions, which would prevail for nine hours of the day under the
2020 forecast.

17.6. Caveats
The various estimates summarized above and presented in more detail elsewhere in this
report should be interpreted as plausible approximations, rather than exact results. Among the
reasons for caution are:
•

The 2020 forecasts about traffic levels at LAX, and about the fraction of traffic involving
Group VI aircraft, are subject to considerable uncertainty.

•

The experiments at FFC were sophisticated and well conducted, but they can only provide an
approximate indication of what might happen under various configurations of the North
Airfield.

•

Data about historical experience are valuable, but there are issues in generalizing from other
airports to LAX, and from past patterns to those that might prevail in the future under new
arrangements; moreover, many of the data are subject to the high random variability
associated with rare events, a circumstance that poses real challenges for statistical
estimation.

17.7. Main Conclusions
The AP is unanimous on all of the following points:
For projected 2020 traffic levels and traffic mix, the LAX North Airfield is extremely safe
under the current configuration.
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The AP estimates that, at 2020 traffic levels, fatal runway collisions would occur on the
North Airfield at an expected rate of one every 200 years, and that such fatal collisions would
cause approximately one death for every 150 million LAX passengers.

That level of risk is low

even relative to the exceptional safety of US passenger aviation.
All the proposals to create new configurations on the North Airfield would reduce by a
substantial percentage the risk of a runway collision.
More specifically, the evidence from the NASA-Ames simulation and numerous kinds of
historical data suggest that:
Moving Runway 24R 100 feet North and creating a centerline taxiway could reduce
collision risk on the North by about 40% relative to the baseline.
Moving Runway 24R 340 feet North and creating a centerline taxiway could reduce
collision risk on the North by about 55% relative to the baseline.
Moving Runway 24L 340 feet South and creating a centerline taxiway could reduce
collision risk on the North by about 50% relative to the baseline.
Creating a single Runway 24 to replace 24L and 24R could reduce collision risk by about
50% relative to the baseline.
However, because the baseline level of collision risk is so low, reducing that risk by a
substantial percentage will have a limited practical effect.
Aviation at LAX is exceedingly safe. Of the 750 million passengers who would use the
LAX North Airfield per decade at 2020 traffic levels, only about 80 might be expected to perish
in air disasters from all causes in the Baseline case. Of these 80 deaths, five might occur in
runway collisions on the North Airfield. Reconfiguration of the North runways might be
expected to reduce total deaths to about 78.
In terms of capacity, changes in the configuration could have major effects.
Moving to a three-runway configuration could cause major difficulties, in terms of flight
schedule reliability and congestion, even under visual flight conditions.
Moving to the 340-N configuration, on the other hand, might significantly reduce airport
congestion during peak hours and could provide appreciable capacity benefits.
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Indeed, a serious case could be made for building 340-N based on its capacity benefits.
This would also improve safety. But these safety benefits would essentially be a “side benefit”,
not the principal one.
However, the North Airfield Safety Study was, as the name implies, primarily about
safety. All things considered, the Panel cannot construct a compelling argument for
reconfiguring the North Airfield on safety grounds alone.
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1. CRITIQUES OF THE NORTH AIRFIELD SAFETY STUDY AND
RESPONSES TO THEM
After the preliminary version of the North Airfield Safety Study was released on February 19,
2010, eight letters were written about it. These letters were dispatched by:
Air Line Pilots Association
Alliance for a Regional Solution to Airport Congestion (ARSAC)
City of El Segundo
Cities of Inglewood and Culver City
Federal Aviation Administration
LAX Airline Airport Affairs Committee
LAX-TEC
Los Angeles International Airport Advisory Committee
In addition, the Los Angeles Times wrote an editorial about the study titled “Redefining
Safety at LAX,” which appeared on February 23, 2010.
In this addendum, we present these nine commentaries in the entirety. We then offer the
Panel’s reaction to the letters; when the Panel decided not to change its report despite comments
in the letters, we generally explain why. We did make some changes to the report in response to
the letters, including correcting some errors that eluded us in preparing the report but did not
escape careful readers.
Our treatment of the individual letters/critiques varies a bit. The Panel prepared a
detailed response to the FAA critique, believing that doing so was important to the credibility of
the study. That response appears here in its entirety. So does the Panel’s response to the Los
Angeles Times editorial. For other letters, we prepared brief chapter-by-chapter discussions about
points that were raised, identifying the sources of individual comments. Many comments
concentrated on our baseline risk estimates for the North Airfield under its existing configuration
at 2020 traffic levels.
The Panel decided not to attempt a detailed response to the letter from ARSAC. Many of
the requests in that letter go beyond the scope of the Panel’s responsibilities; to the extent that
others fall within those responsibilities, we have tried to answer them in the report.
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We are grateful for the efforts that the letter-writers made to assist us in improving the
report. The discussion about North Airfield safety is richer and clearer because of these letters
and also, we hope, because of the responses that they provoked.
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2. RESPONSE TO FAA COMMENTS
April 21, 2010

Ms. Gina Marie Lindsey
Executive Director,
Los Angeles World Airports
Los Angeles, CA 90045

Dear Gina Marie:

The FAA has done an outstanding job of advancing aviation safety in the United States.
For that reason, we—the authors of the LAX North Airfield Safety Study—take extremely
seriously the concerns raised by FAA about the analysis we presented in February 2010. We
wanted to report to you in detail what we concluded after reviewing FAA’s comments, so that
you can make your own judgment about the cogency of our study.
The FAA’s concerns center on our risk estimates in the baseline case, under which the
north runways at LAX would remain where they are. We estimated that, at traffic levels projected
for 2020, fatal collisions would occur on the North Airfield on average once every 200 years, and
would cause the deaths of one of every 150 million LAX passengers. After reviewing the FAA
critique of our study, we see no reason to amend our estimates.

We disagree with the

assessment that our work suffered from “several critical flaws in the study's assumptions,
methodology and conclusions" We continue to believe that our analysis was logical, accurate, and
conservative.
We reach these conclusions for five primary reasons:
•

The North Airfield Safety Study relied heavily on work performed by FAA. We used
FAA effectiveness studies about new runway technologies, FAA models for the
distribution of runway risk across US airports, FAA data about the time and place of
runway incursions, and FAA severity classifications for individual incursions. Despite
its negative tone, the critique does not identify any instances in which we applied FAA
methodologies inappropriately or cited FAA data erroneously.
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•

Data analyses in the critique that are said to contradict our findings also contradict the
FAA’s own methods and findings related to runway safety.

•

Incursion data and other evidence suggest that the existing North Airfield at LAX is just
as safe as the South Airfield with its new centerline taxiway.

•

Since completion of the centerline taxi on LAX-South in mid-2008, both LAX- North
and LAX-South match or outperform the incursion records of Atlanta, Chicago O’Hare,
and Dallas-Fort Worth, three airports cited in the FAA critique as safer than LAX.

•

Many comments in the critique are not relevant to assessing the absolute level of safety
on LAX North Airfield, a quantity we were specifically asked to estimate.
We amplify on these comments below, but postpone detailed responses to many

individual FAA comments to an Appendix.
The Baseline Risk Estimate
We reached our baseline risk estimate by considering in turn three questions:
•

At 2020 traffic levels, what will be the average frequency of fatal runway collisions at
towered US airports as a group?

•

Given that a fatal runway collision occurred under 2020 traffic levels at a towered US
airport, what is the probability that it would occur at LAX North Airfield rather than
elsewhere?

•

Given a fatal runway collision on the LAX North Airfield, what number of deaths
might be expected?
As we understand the FAA critique that accompanied Administrator Babbitt’s letter, the

FAA did not disagree with our procedures for answering the first and third of these questions.
More specifically:
The critique took no issue with our estimate of the national frequency of fatal runway
collisions at 2020 traffic levels.
Our national risk assessment started with the study “Fatal Runway Collisions Over the
Next Two Decades,” which was performed under contract with FAA and was presented to the
FAA Administrator. It was published in the Air Traffic Control Quarterly in 2000 after a peerreview process, and estimated risk based on technologies and procedures used in the 1990’s.
The critique does not criticize this national-level study or suggest that we misquoted its findings.
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We went on to note three major technological innovations that arose in the first decade of
the 21st century: AMASS, ASDE-X, and Runway Status Lights. We cited FAA’s own safety
analyses, which estimated that, taken together, these three technologies would reduce runway
collision risk by 88%.

Again, FAA does not suggest that we misrepresented these studies.

We cited recent evidence that suggests that these technologies and changes in procedures
have indeed improved aviation safety. Over the last ten years, category A and B runway
incursions have declined by 80% at towered US airports.

We pointed out that the last fatal

runway incursion at a towered US airport occurred in March 2000 and that, in the ten years since
that time, there has not been a fatal collision in over 500 million landings and takeoffs.

FAA

does not challenge the accuracy of these statistics.
Taking these factors together, we estimated that, at 2020 traffic levels, fatal runway
collisions at towered US airports would occur on average every four years.

That estimate was

conservative, and applied nothing more than simple arithmetic to the information we cited above.
Nor does the critique take issue with our estimate of the consequences of a fatal collision
on the LAX North Airfield.
We estimated that a fatal runway collision at LAX-North would cause 100 deaths.

That

number is fourteen times the average of seven deaths in US runway collisions in the last forty
years, and about three times as high as the greatest death toll in an actual US runway collision
(which arose at LAX in February 1991).

This high statistic reflects our full awareness of a

point raised in the FAA critique: if a fatal runway collision occurred at LAX-North, it would
have a higher chance of involving large passenger planes than a collision at many other airports.
(The critique suggests a factor-of-seven correction for this tendency (14% vs 2%), but we applied
a larger factor-of-fourteen adjustment.) Our strategy was to incorporate aircraft size into the
projected consequence of a fatal collision at LAX-North, rather than in the estimated probability
of such a collision.
The critique does question some (though not all) aspects of our procedure for estimating
the chance that a US runway collision would occur at LAX-North rather than elsewhere. But we
consider its arguments unconvincing.
In the second stage of our analysis, we estimated the probability that a fatal US runway
collision at 2020 traffic levels would occur on the LAX North Airfield rather than at another one
of the roughly 500 other towered US airports.

There is no definitive way to make such an

estimate, so we proceeded in eight different ways.
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Several of these approaches used the FAA’s quadratic traffic model of runway risk,
which posits (based on empirical evidence) that major runway incursions at towered US airports
occur in proportion to the square of their numbers of operations. We worked with quadratic
traffic shares in 2000-the recent year in which LAX’s proportion of national traffic was
greatest—as well as projected shares in 2020.

FAA’s critique does not take issue with our use

of this key FAA model for distributing risk across airports; nor does it suggest that we used the
model inappropriately.
Still other estimates arose from the simulation at NASA Ames. Actual Boeing -747
pilots landed in cockpit simulators in the baseline configuration at LAX North under 2020 traffic
levels (and with Group VI aircraft like the Airbus 380 in the traffic mix). These pilots were
asked directly to compare the safety of their landings at LAX-North baseline with the landings
these pilots now perform in the same visibility conditions at other US airports.

On a scale from

1 to 7, in which 1 meant “LAX-North much safer” to “LAX-North much less safe,” the pilots
gave LAX North an average rating of 3.65. In effect, they judged LAX-North slightly safer than
the other airports as a group. Questioning revealed that these other airports included Atlanta,
JFK, Dallas-Fort Worth, and San Francisco.

The critique does not suggest that these pilots

gave inaccurate assessments, or that it was improper to use these assessments in estimating risk at
LAX-North.
But the critique does raise questions about our interpretation of recent incursion data at
LAX and elsewhere.

For some of our LAX-North risk estimates, we explored the possibility

that recent incursion patterns serve as “barometers” for runway collision risk. The critique does
not object to this approach; on the contrary, it uses it extensively.
difference between our approach and that in the critique.

There was, however, a major

We made use of the FAA severity

classification for every runway incursion, while the critique took the surprising position that the
severity classification was irrelevant. Thus, the critique performed analyses with total numbers
of incursions, ignoring the difference between a category A incursion—in which a collision was
either narrowly avoided or actually occurred—and a category D incursion that posed “little or no
risk of collision.”
That convention is contrary to FAA’s usual practices. An FAA Fact Sheet released on
10/8/09, for example, begins with the statement:
“The reduction in the number and severity of runway incursions is one of FAA’s top
priorities. The number of serious runway incursions—classified as Categories A and B—dropped
by more than 63 percent from fiscal year 2000 through fiscal year 2008. In fiscal year 2009—
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which ended September 30—there were 12 serious runway incursions, 50 percent fewer than in
the previous fiscal year.”
The sheet provided a detailed table of total A and B incursions by fiscal year. It did note
in one sentence that “all categories of runway incursions were down by six percent in fiscal year
2009 versus fiscal year 2008—951 in 2009 compared to 1009 in 2008. But it was clear that FAA
gave far greater weight to the trend in the few dozen serious incursions than in the nearly 1000
other incursions it did not classify as serious.
The critique challenges our assumption that technologies like AMASS and ASDE-X
reduce runway collision risk at LAX-North, stating that there were three incursions per year both
before and after these technologies reached LAX North.

In our work, we focused on runway

incursions that had appreciable potential for collisions, namely, those in categories A through C.
For the years 1999-2009 that we considered in our study, such incursions at LAX North exhibited
the pattenr shown in Table 1.
Table 1. Runway Incursions at Los Angeles International Airport North Airfield.
Annual Rate of Incursions
Period

A

B

C

Before AMASS (1999-2000)

1.00

1.00

1.00

After AMASS (2002-2009)

0.00

0.38

0.50

Table 1 shows that, of the ten A-C incursions at LAX North over 1999-2009, six of them
occurred in the two years before AMASS reached LAX, including both of the Category A
incursions. The rate of A-C incursions fell from three per year before AMASS to ½ per year after
its arrival (i.e. by a factor of six).

Yet the critique argues that AMASS brought no safety

progress to LAX-North, because three serious incursions in 2000 (one A and two B’s) were
replaced by three category-D incursions in 2009 that entailed “little or no” collision risk.

The

Panel cannot take this position seriously.
And neither, apparently, does FAA. In its airport-by-airport analysis the safety benefits
of AMASS, FAA used as its key safety metric the “before/after” change in the rate of A and B
incursions in the years surrounding the installation. To illustrate its methodology, FAA focused
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on one airport: LAX. It estimated that the traffic-adjusted level of A and B incursions on the
North and South airfields dropped between 59% and 66% when AMASS was introduced.

This

statistic meant that AMASS brought safety benefits to LAX wholly in line with those observed
elsewhere.
The critique also noted that experience with Group VI aircraft like the Airbus 380 is so
limited at this time that we cannot make direct assessments of whether they pose special risks.
We agree, but we tried to cope with this issue by doing the next best thing: examining the
historical record of Group V operations at LAX (i.e., we assumed that experience with the 747400 says something about risk for the 747-800). We found no evidence that Group V planes
were involved in runway incursions at LAX to a disproportionate extent.

Thus, we concluded

that Group VI aircraft—if given the special handling they require—would not pose incremental
threats to safety. To put it another way, Group VI aircraft require special cautionary procedures,
but these procedures, which are already in place at LAX, counteract the additional risk that might
arise in their absence.
To summarize:
The FAA critique took issue with only one aspect of one of the three components of our
baseline risk analysis for LAX North.

Its objections there strike us as unconvincing and often

inconsistent with usual FAA techniques for analyzing runway safety.

We therefore reaffirm our

confidence in our risk calculation.
The North and South Airfields of LAX
FAA is pleased that the LAX South Airfield was reconfigured in 2008 to include a
centerline taxiway between its two runways, which were moved 100 feet further apart. It
believes that the reconfiguration may have reduced runway incursions on the South Airfield by
80%. (We think 40% a more plausible estimate, because AMASS/ASDE-X and reduced traffic
deserve some of the credit for the drop.) FAA wonders why a similar reconfiguration on the
North Airfield (or one that would move the parallel runways even further apart) would not seem a
natural step in making LAX safer.
considered in our work.

That is a reasonable question, and one that we certainly

Indeed, we estimated that increasing the separation between the

runways would reduce the risk of fatal runway collisions by 40-55%. But that question is
separate from the question: how great was the baseline risk in the first place?
The critique pays considerable attention to the point that two runway incursions occurred
at LAX-North in March 2010. But the critique did not mention something else that is apparent
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from a visit to the FAA website (Runway Safety Office Runway Incursion Data Base): the five
LAX incursions prior to March 2010 all occurred on the South airfield, and after it received its
next centerline taxiway. Indeed, since the centerline taxiway was opened on June 24, 2008, the
LAX incursion pattern is shown in Table 2.
Table 2. LAX Runway Incursions since Center Taxiway Opened in the South.
Airfield

Runway Incursions

South

12

North

6

Note: The “North” tally includes the 3/16/10 incursion not yet posted at the FAA website.
Nor were the incursions on the North systematically more severe than those on the South:
while two planes on the North got within 3000 feet of one another on March 6, 2010, two planes
got within 82 feet of each other on the South on October 25, 2009.
It is also instructive to consider the responses of air traffic controllers who took part in
the NASA-Ames simulation. The controllers were asked to compare the LAX-North baseline
configuration with the new South Airfield with its centerline taxiway. On a scale from 1 to 7, in
which 1 meant “LAX North much safer” and 7 meant “LAX South much safer,” the controllers
gave an average response of 4.2. In short, they judged the existing north configuration without a
centerline taxiway as about equally safe as the south airfield with such a taxiway.
We do not mean to be critical, but the critique suffers an inconsistency. It cannot depict
the new LAX South airfield as a paragon of safety and yet claim that the North—which appears
just as safe as the South now—poses an unacceptable risk to LAX passengers. If LAX North is
really “not good enough,” then it follows that neither is LAX South.

Fortunately, it appears that both LAX airfields are extremely safe. The critique presents
comparisons that suggest that, over 2000-09, LAX had a higher incursion rate than Atlanta,
Chicago O’Hare, and Dallas-Fort Worth.

But those comparisons give heavy weight to

developments on the South airfield prior to its reconstruction, a change that everyone agrees
improved safety. If we focus on the present era that started when the centerline taxiway opened
on the South, the critique’s comparison looks quite different (see Tables 3 and 4). If we consider
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only incursions that pose collision risk (i.e., categories A-C), the picture is more dramatic as
shown in Table 4.

Table 3. Runway Incursions, July 2008-December 2009
Number of Runway

Airport

Rate per 100,000 Operations

Incursions

LAX

12

1.43

DFW

19

1.96

ATL

23

1.58

ORD

18

1.42

Table 4. A-C Runway Incursions, July 2008-December 2009

Airport

Number of Runway

Rate per 100,000

Incursions

Operations

LAX

4

0.48

DFW

15

1.55

ATL

14

0.96

ORD

11

0.87

In light of these statistics, we would suggest that it is time to stop describing LAX as a
high-risk airport. Both the North and South airfields more than “hold their own” against other
major US airports.
The Critique’s Other FAA Comments
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As noted, we discuss in an Appendix other issues raised in the critique. Some of them do
not pertain to our baseline risk estimate for LAX-North. The critique notes, for example, that
several studies prior to our own have recommended moving the north runways further apart.
But, as we have pointed out elsewhere1, these studies offered no estimates of the level of risk in
the baseline case.

Our risk estimates are not inconsistent with previous baseline-risk estimates

because there were no such estimates.
We admire FAA’s achievements in runway safety and every other aspect of aviation
safety, and have repeatedly praised FAA in this regard in our published work.

If the FAA

critique had presented valid criticisms of our analysis, then we would have hastened to make full
corrections: never would concerns about “saving face” have meant anything to us compared to
the imperative of saving lives. But we were charged with the task of estimating the absolute
level of risk for the LAX North Airfield, and were encouraged by all parties to do nothing but tell
the truth. This we have done, and this we will continue to do.

Sincerely,
All Six Members of the Academic Panel (named)

1

Los Angeles Times, Letter to the Editor, February 28, 2010
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2.1.

Responses to Specific Comments in FAA Critique
Below we first quote the eleven criticisms in the critique, and then respond.

1. The Academic Panel inappropriately uses an aggregate probability calculation to reach an
airport-specific conclusion at LAX.
This statement does not accurately describe what we did. The first stage of our
analysis was the estimation of the national risk of a fatal runway collision at 2020 traffic
levels. But we did not assume that the national statistic applied to the LAX North
Airfield; instead, we moved promptly to the question “if a fatal runway collision occurred
in the US at 2020 traffic levels, what is the probability it would do so at LAX North
rather than elsewhere?” We obtained answers to this latter question in eight different
ways, all of which allowed for the possibility of a much higher risk level at LAX-North
than prevailed at other airports.
We do not agree that “the rate of runway incursions (at LAX) is higher than
comparable airports.” As we showed earlier, the rate of incursions at LAX--both North
and South--has been well below the average for Atlanta, O’Hare, and Dallas-Fort Worth
since June 2008, when the centerline taxiway was completed on the South. We see little
value in calculations that are dominated by events prior to June 2008, a period when
everyone agrees that LAX was at greater hazard.
2. The methodology used by the Panel in determining the risk for a runway collision did not
adequately consider the specific risk factors of the LAX North Airfield.
Every aspect of our LAX-North risk calculation in the baseline case was sensitive
to specific risk factors there. We asked both pilots and controllers to compare baseline
safety at 2020 traffic levels with that at the South Airfield or at other airports, taking
account of whatever factors they thought relevant. If the specific risk factors at LAX
North had led to disproportionate numbers of incursions there, that circumstance would
automatically be reflected in several of our metrics for estimating its share of national
collision risk.
As for more specific responses:
The LAX North Airfield risk factors (according to the critique) include:
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(a) The current LAX waiver to FAA Order JO 721 O.3V, Facility Operation and
Administration. This waiver was developed in response to the increasing size of aircraft that use
LAX. Waiver 98- T -69D authorizes LAX to hold certain aircraft types at specific taxiway
locations even though these aircraft are within the obstacle free zone and the runway safety area.
The Academic Panel had access to all FAA Modifications of Standard (MOS) for LAX
and used the waivers in coordination of LAX tower supervisors and NASA to develop FFC
simulation procedures. The Panel and NASA consulted with experienced LAX tower personnel
on the operational procedures to handle ADG VI aircraft in the North and South airfields. The
AP observed and recorded operations of ADG VI at LAX using personal computer data
collection analysis, video equipment and ASDE-X display data to understand the impact of FAA
MOS waivers at the airport. Before all FFC simulations, all participating controllers and
pseudo-pilots were fully briefed on how the airport would be operated under each of the six
configurations studied including specific handling procedures of ADG VI aircraft. Such
procedures were derived from FAA MOS documents.
(b) The NASS does not address the impact of 2020 aircraft levels and traffic mix on the
risk of the hazard introduced by this waiver. The 100-north and 340-north alternatives would
eliminate this hazard.
The Panel considered LAX demand scenarios with increased demand levels and
substantial variations of ADG VI aircraft in the mix. The analysis done by the AP Panel suggests
that hazards can be mitigated but not “eliminated.” Specifically a reduction of 55% in runway
incursion risk is predicted with 340-N. There are many airports in the NAS with no operational
constraints on the aircraft (i.e., no MOS waivers) and yet runway incursions and other hazards
continue to occur.
We used the LAWA year 2020 demand scenario prepared by LAWA and Ricondo
Associates as a guideline in our demand projections. The baseline 2020 demand scenario was
studied carefully and judged to be consistent with the statutory capacity limits of the airport: 153
contact gates and 78 million passengers annually. The baseline LAWA 2020 scenario assumed
2,284 operations daily (~143-157 during the peak hour). This is 10% above the demand levels
observed at LAX airport in the peak days of the year 2000 and early 2001. LAX tower record
data confirmed the FAA ASPM data used by the Panel to assess historical demand. . By
comparison, according to the current FAA Terminal Area Forecast (TAF) projections LAX will
not reach the level of daily operations projected in the LAWA year 2020 demand scenario until
the year 2028.
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The LAWA/Ricondo 2020 baseline scenario assumes up to 4 ADG VI operations per
hour in the busiest periods of operation of the airport in the year 2020. The Panel created
simulation demand sets with variations of ADG VI aircraft ranging from a low 2 (half of the
ADG VI aircraft demand expected at LAX by LAWA) to a high of 6 ADG VI per hour (50% above
the LAWA demand scenario). Thus, the number of ADG VI operations is an experimental
variable in the simulation study.
(c) The unique air traffic control operating rules at LAX for handling of very large
aircraft such as the A380 Operational Plan V.12. This introduces an additional level of
complexity into the operating system at the airport. The FAA notes that with a new centerline
taxiway, LAX would have air traffic control (ATC) procedures and pilot expectations consistent
with other large airports in the United States. This can reduce the potential for human error.
The level of complexity stated was simulated in FFC. Each configuration had
operational limits on how ADG VI were handled using approved FAA MOS. The study measured
the relative and absolute risks of operating an airport under various configurations. It is
important to recognize that other airports in the NAS expected to receive ADG VI aircraft in the
future will have similar limitations as LAX, such as no centerline taxiways. One example is SFO.
The question addressed by the study was to estimate the level of safety of the existing airport and
compare it to the level of safety associated with each of the various configurations suggested by
the sponsor and by the community.

LAX accommodates a large number of foreign flag air carriers and a large number of
international pilots for whom English is not their native language. The study does not address
how language barriers coupled with the special ATC procedures affects the rate of runway
incursions or the risk of a fatal runway collision.
The AP Panel recognized this issue early in the design of the study. It was not possible
to bring foreign pilots to the study (except for one Cathay Pacific pilot to command the NASA
Boeing 747-400 simulator). The study introduced numerous pseudo-pilot errors that attempted
to model the foreign language effect. However, it is not clear to us that foreign crews are a
primary cause of runway incursions at the numerous international airports.
(e)The north airfield not meeting FAA standards. Design standards not met include:
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(i)Insufficient lateral separation between parallel runways for Airplane Design Group
(ADG) V and VI aircraft.
The Panel was asked to estimate the safety of operating the North Airfield under certain
configurations and levels of demand, and not to assess the consistency of these operations with
FAA design standards. The AP Panel recognizes that all the North Airfield configurations
studied except 3R (a three-runway airport) would fall short of at least one FAA design standard.
For example, the recommended lateral separation between parallel runways (for VFR
Operations) for ADG V and VI is 1,200 feet (FAA AC 150/5300-13 Paragraph 208). This implies
configurations Baseline, Baseline-S, 100-N, 340-N and 340-S all fail to meet the recommended
standard. A second recommended standard for simultaneous approaches and departures
recommends 1,200 feet of runway separation for ADG V and ADG VI. Again, only 3R would
meet such a standard (as there is no parallel runway under this alternative). The South Airfield,
as modified with the new centerline taxiway, does not meet that standard either.
In short, if deviations from recommended FAA design standards were enough to
invalidate a configuration, there would have been no point in conducting the study.

(ii) Insufficient area to hold ADG V and VI heavy aircraft between Runway 24R and
Runway 24L.
The Baseline configuration has well-known drawbacks of holding capacity
between the two runways. This requires special handling of ADG VI and some long ADG
V aircraft such as the Boeing 777-300ER. Configuration 100-N improves holding
capacity but restricts movements on runway 24L while ADG VI aircraft occupy the
centerline taxiway. Configurations 340-N and 340-S improve the holding capacity of the
Baseline substantially and further improve in operational efficiency as noted in the
report.
The statement seems to imply that these limitations were not considered in the
FFC simulations. But they were: there were instances in the simulation where small and
large aircraft queued at a single runway exit (a highly undesirable condition). This
happens infrequently today.
(iii) Current modifications to standards to allow A380 and other ADG VI aircraft
operations at LAX.
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FAA Modifications of Standard were considered in the simulations. For
example, ADG VI speeds were restricted to 15 mph while taxiing in the airfield. ATC
operational procedures for 100-N and on the South considered ADG VI aircraft handling
procedures developed at LAX today. This considered the MOS developed for LAX.
(iv) Insufficient runway width for ADG VI aircraft such as the A380 and future
Boeing 747-8.
FAA Modifications of Standard contain provisions to operate ADG VI from 150foot-wide runways with wider shoulders (50 feet on each side). The Panel recommended
200-foot-wide runways early in the project for the outboard runways (25L is already 200
feet wide). This would be consistent with ADG VI aircraft design standards. Runway
width in the FFC simulations had no effect on the pilot and ATC responses because pilots
flying the Boeing 747-400 were accustomed to runway widths of 150 feet. All
configurations studied should be retro-fitted with 200-foot-wide runways. This does not
invalidate any of the results of the simulations.
3. The NASS did not include simulation of several hazards that are major risk contributors at
LAX.
The NASA simulations, like any simulation, could not cover all conceivable
possibilities. However, they were very extensive and did go beyond what was initially
planned. More specifically:
The NASA FFC simulator is a high-fidelity, human-in-the-loop simulation. The
Panel studied the performance of individual aircraft LAX arrival patterns using PDARS
data and modified many of the default performance behaviors of the FFC simulations to
enhance the fidelity of these simulations. The Boeing 747-400 flight simulator used in
conjunction with the FFC experiments is a Level-D simulator (i.e., replicates both air
and ground behaviors of the aircraft at the highest level certified by the FAA). This
aircraft simulator had a Boeing 747-400 rated pilot and has the ability to taxi and hold
the aircraft at any position in the airfield with the same accuracy as the real aircraft.
While the fidelity of the aircraft performance programmed in FFC can always be
improved with the fine-tuning of multiple aircraft parameter databases, the fidelity was
generally considered adequate for the experiments. The FAA accepts results of much
cruder fast-time simulations to prepare cost-benefit analyses of billion-dollar airport
projects using models like SIMMOD and TAAM. These fast-time simulation models do
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not address critical pilot-ATC communications workload and other operational issues
that can be studied in FFC. They also fall short when it comes to modeling complex realtime ATC decision-making behaviors to balance demand in the airfield. The FFC
simulations are complementary to fast-time simulation techniques used to justify large
airport investments.
The simulations did not include air traffic control communication errors to pilots.
That is not the case. Audio tapes from the FFC simulator were reviewed by AP
Panel members to understand the errors made by ATC personnel. The errors made by
ATC controllers included failure to clear an aircraft, failure to detect a hold line blunder,
etc. These were factored in the analysis. We reviewed in detail the audio tapes of local
controllers and identified patterns of errors to be used in the analysis. Each FFC
simulation includes multiple channels of audio (i.e., 150 GB of data in all) that can be
further studied if necessary.
Lastly, the simulation failed to study night instrument meteorological conditions,
which are arguably the most hazardous conditions in the airport environment.
For budgetary reasons, it was not possible to include night IMC in the simulations. (The
simulations did include day IMC, day VMC, and night VMC.) However, we used a great
deal of information from outside the simulation to make risk inferences that include night
IMC. For example, if night IMC was especially hazardous at LAX North relative to other
venues, then that circumstance would have been expected to show up in the incursion
data.
4. The Panel did not fully account for all the risk associated with the operation of very large
aircraft at LAX.
The Panel noted that, so far, there is no evidence that actual Group VI
operations around the world have involved heightened risk of incursions. But we did the
next best thing absent extensive Group VI data: we conducted a historical review of
involvement of Group V aircraft in LAX runway incursions. If, for example, high fatigue
might be associated with Group VI operations, that problem should already be present in
Group V operations that we studied. (Boeing 777 and Airbus A340 aircraft have been
flying ultra-long flights out of LAX; Singapore Airlines now flies nonstop from Singapore
to LAX.) The critique notes that “ADG V aircraft do not have many of the same special
procedures for operating at LAX” (as ADG VI aircraft do). In fact some ADG V aircraft
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have special handling procedures similar to ADG VI at LAX in the North airfield
(e.g.,due to lack of holding capacity between runways 24R and 24L). The ADG VI
“special procedures” are designed precisely to avoid extra risk for ADG VI aircraft.
(The procedures may affect airport capacity, but that is not the same as safety.)
More specifically:
The risk of a runway collision is calculated by:
Pr[runway incursion occurs] * Pr[incursion leads to collision]
Experience with ADG V aircraft provides strong evidence that ADG VI aircraft
will not have a significantly higher risk of incursion (the first term) than other aircraft.
Both ADG V and VI aircraft cannot align perpendicularly to the inboard runway under
the current North (and previous South) architectures. Both have visibility issues – it is
true that these may be more severe with ADG VI aircraft but nonetheless they are similar.
Further, the ability to look down the inboard runway provides a type of redundancy to
controller clearances, but this is exactly what runway status lights also provide.
There is perhaps less evidence one can point to regarding the risk that an
incursion leads to a collision (second term). Our conclusion (that there are no
significant differences for this case) is based on the following logic. First, the FAA has
required many special procedures for ADG VI aircraft. These procedures should
substantially mitigate the increased risk associated with ADG VI aircraft, to the degree
that such risk exists. Second, we point again to the similarities between ADG V and ADG
VI aircraft operations. Finally, while one might argue that runway geometry may impact
the risk of a runway incursion, it should have much less impact on the risk that an
incursion leads to a collision. In conclusion, we do not believe that the second term
changes significantly across the various alternative geometries considered in this study.
5. The NASS overlooks other fatal runway collisions since 1991, giving the impression that this
type of event has become rare.
This statement is not correct: our report specifically mentions the 2000 collision
at Sarasota, and includes the 1994 event at St. Louis in the risk calculations. We made
clear that we (as FAA generally does) focused on the risk at towered US airports: the
1996 collision at Quincy, Illinois took place at an airport without a control tower.
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The critique does not challenge our statement that, since the Sarasota collision
over ten years ago, there have been no fatal runway collisions at towered US airports.
During that period, more than 500 million landings and takeoffs have occurred at these
airports.

If our report “(gives) the impression that this type of event has become rare,”

that could be because it has indeed become very rare.
6. The NASS assumes that system-wide reductions in incursions due to the use of technology
such as Airport Surface Detection Equipment, Model X (ASDE-X), runway status lights
(RWSL) and the Airport Movement Area Safety System (AMASS) apply equally at LAX.
We did not make this assumption. If these technologies were less effective at
LAX than elsewhere, then LAX would not have benefitted from the reduction in incursions
that these technologies allow. Our metrics would have picked up that pattern. Pilots and
controllers in the simulation would also have noted the difficulty in their safety
evaluations for LAX-North.
We do not agree that, because incursions remained at about three per year after
AMASS arrived, the new technologies made no difference at LAX-North. As we noted
earlier, incursions with a potential for collision dropped by a factor of six after AMASS
reached LAX. (RWSLs have not yet reached LAX-North, and ASDE-X only arrived in
2009.) FAA itself estimated that AMASS had reduced collision risk at LAX between 59%
and 66%, which is in line with the improvements elsewhere. We did not assume a priori
that AMASS would be as effective at LAX as elsewhere, but the empirical evidence
indicates that it was.
7. In overlooking the fact that technology has not significantly changed the rate of incursions on
the north airfield, the Panel fails to capture how the current airfield geometry at LAX can
limit the effectiveness of warning technologies and contribute to runway incursions.
As noted earlier, we believe that this “fact” is not informative, and neither does
FAA.

We never suggested that a centerline taxiway would have no safety benefits: we

assume that the 40% reduction in relevant incursions observed at LAX-South would also
occur on LAX-North. The issue is: what is the baseline level of risk that would be
reduced by 40%?
8. It appears that the Panel did not give adequate weighting to the risk reduction on the South
Airfield.
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We certainly studied the improvement on the South Airfield closely, and included
it in our risk assessment. (Indeed, the critique quotes our own statistics about fewer
incursions on the South after its reconstruction.) The critique, however, appears to
discount the role of both AMASS and reduced traffic as contributing factors to the decline
in South Airfield incursions, despite their apparent role in the years before the centerline
taxiway was completed in 2008. We think we gave accurate weighting to the benefits of
the centerline taxiway, and assumed the same percentage benefits would arise from such
a taxiway on the North.
9. The NASS is overly reliant on historical numbers of fatal runway collisions as the basis of
risk.
By no means did we rely solely on fatal runway events in our analysis. We relied
heavily on data about the increase in airport operations between now and 2020, and on
the effectiveness of new technologies both as estimated by FAA and as evidenced in the
reduction of non-fatal incursions. When the critique states that “the Panel should also
have examined the rate of runway incursions as a measure of collision risk,” it ignores
the point that we studied extensively such data, and used them in our estimates of both
national risk and risk on LAX-North. On the other hand, we cannot imagine that it is
irrelevant that fatal runway collisions have not occurred in the US over the last 500
million operations at towered airports.
The critique appears to suggest that the fatal runway collisions are merely “the
tip of the iceberg” and that lower-severity events deserve substantial weight in assessing
safety benefits from North Airfield improvements. For this to be true, total costs from
non-fatal collisions would have to be of the same or greater magnitude as those from
fatal ones. The AP has looked into this issue.
The relative magnitude of fatal and non-fatal runway collision costs depends
upon their relative frequency and relative cost. Regarding frequency, the FAA notes that
there have been three non-fatal collisions since 2001. The AP reviewed NTSB records
and found two such aircraft-to-aircraft collisions on runways since 2001. One, on
February 9, 2001 at Leesburg FL, involved a non-towered airport. Since the basis of our
analysis is collisions at towered airports, it appears that there have been either one
(based on the NTSB records) or two (based on the FAA statement in the critique) nonfatal collisions since 2001, during which time there have been no fatal collisions. Barnett
(2000, p. 263) notes that between 1989 and 1998, there were three fatal collisions and
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four non-fatal ones. Summing results for these two periods, we obtain four fatal collisions
and five or six non-fatal ones. Thus it appears that the frequency of non-fatal collisions
is, at most, about twice that of fatal ones.
We now consider the relative cost of non-fatal and fatal collisions. Our estimate
is based upon “Economic Values for FAA Investment and Regulatory Decisions, A
Guide” prepared by Gellman Research Associates for FAA in 2004 (Gellman, 2004).
This publication includes cost factors for fatalities, injuries, and aircraft damage. To
apply these cost factors, we need to assume levels of fatalities, injuries, and damage for
fatal and non-fatal accidents. In our analysis, we assumed that a fatal collision caused
100 fatalities, the cost of which, based on the Guide, is $300 million. Assuming both
aircraft are destroyed, there is an additional cost of about $23 million based on the
Guide values. Let us assume that there are no injuries in fatal accidents. For non-fatal
collisions, we reviewed NTSB accident records involving non-fatal collisions (not
necessarily on the runways) over the past decade involving Part 121 or Part 135 aircraft.
A review of 18 such accidents found a total of 1 serious injury and 6 minor injuries, or an
average of 1/18 serious and 1/3 minor injury per accident. Based on ICAO cost factors
for serious and minor injuries, the total cost would be about $47,000. Assuming that such
an accident involves one destroyed and one damaged aircraft, the total property damage
would be $15.2 million, which completely dominates the injury cost.
Thus, it appears that costs of fatal and non-fatal collisions are respectively $323
million and $15.2 million, yielding a cost ratio of about 20 to 1. Taking into account the
relative frequency and the relative costs of non-fatal collisions, it appears that the costs
of the latter are about 10% or less of the costs of the former. Considering such collisions
therefore does not materially affect the results of our assessment.
10. The differences between a cost-benefit approach versus a Safety Management Systems
(SMS) approach to safety management.
In context, this comment suggests that the NASS adopts a cost-benefit approach
in assessing the north airfield alternatives, and that such an approach is of “limited
applicability in airport specific safety-related decisions,” because “there are other
factors that influence the acceptability of safety risks beyond the economics of fatality,
injury, and property loss valuation.”
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The AP did not explicitly perform a cost-benefit analysis in its study. It does,
however, take the view that safety benefits should be assessed in terms of the avoidance
of losses from aircraft collisions, which in our view are dominated by fatalities (see
answer to comment 9). The FAA routinely performs a cost-benefit analysis (CBA) to
evaluate many safety investments. It publishes guidance on safety-related values such as
the value of a statistical life, injury costs by severity category, and aircraft damage costs.
It has established procedures for performing CBA for airport projects involving
navigation aids, lighting, towers, and other facilities, published in Order 7.031C, Airport
Planning Standard Number One—Terminal Air Navigation Facilities and Air Traffic
Control Services. The FAA does not require a CBA of airport safety projects funded
under AIP.
It is not clear what “other factors” FAA believes should be considered.
As has been emphasized repeatedly, the AP has adopted a policy of full
disclosure in sharing the assumptions, data, analysis, and reasoning it employed to reach
its conclusions. Two tenets of its conclusions were: (1) that the dominant safety benefit
from changing the North Airfield was a reduction in losses from runway collisions and
(2) that benefits from further reduction in risk from a low baseline level (one event every
200 years) are small relative to the costs of airfield reconfiguration. While both (1) and
(2) are consistent with FAA CBA guidance, it is ultimately up to decision makers and
stakeholders whether to accept them. The AP also recognized and stated that a case for a
reconfiguration of the North Airfield could conceivably be made on the grounds of a
combination of safety and capacity/delay benefits. The results of our study should be
viewed as one more datum for the process of resolving this complex issue.
Finally, this comment in the critique suggests that SMS and cost-benefit analysis
are alternative approaches to safety management. The AP disagrees. Cost benefit
analysis is not an approach to safety management, but one for determining whether an
expenditure of resources will yield a commensurate benefit. SMS is an approach to
managing safety that is performance-based rather than rule based. Under SMS safety
improvements are assessed in terms of their effect on risk. SMS can be used to identify
measures that do (or do not) have the potential to significantly (in an incremental sense)
reduce risk, but it cannot, by itself, be used to determine whether such actions are
worthwhile. The latter requires an assessment of the baseline level of risk (like the one
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the AP has carried out) and of the costs of the propose measures—in other words a costbenefit analysis.
11. The NASS seemingly downgrades the risk potential of runway incursions.
This statement is inaccurate. We gave great weight to incursion data in our
work, though we could not go along with the critique’s “one incursion, one vote” rule
that ignores the FAA’s own distinction between “serious” incursions (Categories A and
B) and the rest. We recognize that a Category A runway incursion at LAX-North is far
more likely to involve a Part 121 aircraft than a similar incursion at (say) Van Nuys.
That is why we assumed a fatal collision at LAX-North would take 100 lives, despite a
national average of seven deaths per fatal collision over the last forty years. That said,
there have been no Category A incursions on LAX-North over the millions of operations
there since AMASS arrived. This last circumstance is relevant to probability
calculations, though it by no means implies that the risk has dropped to zero.
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3. LOS ANGELES TIMES EDITORIAL

Redefining Safety at LAX
A new study of its north field runways should not be the last word on improvements at the airport.
Los Angeles Times (February 23, 2010)
Two years ago, the question of whether the two runways on Los Angeles International Airport's
north airfield should be rebuilt farther apart didn't seem hard to answer. A report from the Government
Accountability Office found that LAX had the most close calls among aircraft of any of the country's
busiest commercial airports and the highest number of severe incidents. The Federal Aviation
Administration had been demanding for decades that the airport address the runways' design flaws, and five
independent studies on airport safety concluded that they were too close together for comfort.
And then, last week, an academic panel working with NASA unloosed a flock of sea gulls into
airline regulators' jet engines. After an 18-month study, it found that although moving the runways farther
apart would improve safety, the risk reduction would be so minuscule that the project wouldn't be worth the
cost.
This comes as an answer to the prayers of the airport's neighbors, who have long fought to block
the project out of fear that moving a runway 100 feet or more closer to their homes would harm their
quality of life. Prompted by demands from area City Councilman Bill Rosendahl, airport commissioners
ordered the NASA study despite the existing, overwhelming evidence. The tactic worked -- the neighbors
finally found some experts who agreed with them. That's good enough for Rosendahl and Mayor Antonio
Villaraigosa, who say that runway expansion plans are now essentially dead.
If that pleases airport neighbors, it shouldn't please anyone else. One study in your favor out of six
isn't a ringing endorsement. Moreover, the statistical analysis and modeling performed by the NASA panel,
although convincing in its assessment that the risk of a deadly accident at the north airfield is very low
(expected to happen only once every 200 years at 2020 traffic levels), also found that adding 100 feet of
separation between the runways would reduce the risk of fatal collisions by 40%, and adding 340 feet
would lower the risk by 55%. With the FAA and airlines putting up the $500 million for the project, isn't
that worthwhile?
The NASA panel also found that the 340-foot separation plan could significantly reduce airport
congestion and improve capacity -- another notion that alarms neighbors.
We're as puzzled as anybody about how airport experts could come to such widely differing
conclusions on safety, and we're less convinced about the necessity of separation than we were two years
ago. But we're certain that the Board of Airport Commissioners should not allow this perplexing study to be
the last word on the north airfield and its troubles.
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3.1.

Expanding on an LAX study
Re “Redefining safety at LAX,” Editorial, Feb. 23
The Times wondered why our "perplexing" study about safety on the LAX north airfield reached

different conclusions from five studies that preceded it. Actually, it didn't.
All six studies concluded that moving the LAX north runways farther apart would reduce by a
substantial percentage the risk of a runway collision. But ours was the first study that directly asked: How
great is the risk in the first place? Our frequency estimate -- one fatal collision every 200 years on average - did not contradict earlier estimates because there were no such estimates.
Given that your editorial board described the analysis behind the 200-year estimate as
"convincing," it is unclear what you found "perplexing" in our work.
The Times also wrote that "the [LAX] neighbors finally found some experts who agreed with
them." We hope you were not suggesting that we or NASA were chosen for the study because we were
predisposed toward a particular conclusion. Neither the community nor Los Angeles World Airports ever
asked us to do anything but tell the truth.
We concluded that spending $500 million to reconfigure the north runways would be hard to
justify on safety grounds alone, because that money might save more lives if spent in other ways. But we
explicitly said that capacity benefits could well make a case for reconfiguration.
Our study offered new information for the debate about LAX's future, but was not intended to end
it.
Arnold Barnett
Cambridge, Mass.
The writer, a professor of statistics at MIT, was chairman of the panel that wrote the LAX report.
He co-wrote this letter with the five other panel members.
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4. RESPONSES TO COMMENTS AND QUESTIONS ABOUT CHAPTER 6:
Safety Assessment in the Baseline Case
As noted, responses to the FAA critique and the Los Angeles Times editorial appear
earlier in this section. The questions below arose in the other seven documents about the Panel’s
report.
•

What weight was ascribed to pilot and controller responses in the NASA simulation
relative to other factors in the assessment that the existing North Airfield would be
“extremely safe” at 2020 traffic levels and traffic mix? (LA Airline Airport Affairs
Committee)
These responses received a great deal of weight. Simulation pilots who landed in the

baseline case (under 2020 conditions) were asked to compare the safety of their landings with
those these pilots experience today at other airports in similar visibility conditions.

Controllers

were asked to compare the safety of the existing North Airfield with the current South Airfield,
which has a centerline taxiway. In both cases, the responses indicated that LAX North was
about equally safe with the other airfields considered. On a 1-7 scale in which 1 means “LAX
North much safer” and 7 means “LAX North far less safe,” the average rating was 3.7 among
pilots and 4.2 for controllers, right in the middle of the scale.
The pilots who rated LAX-North baseline were asked which other US airports entered
their comparisons. The nine airports they mentioned are listed in the Report, and included
DFW, JFK, SFO, and ATL.

Because the pilots said LAX-North was as safe as these airports,

some (though not all) of our eight estimates of the chance that a fatal US runway collision in
2020 would occur at LAX-North were based on safety data from these other airports. The logic
was that if LAX-North is as safe as (say) Atlanta, and the risk at Atlanta is X, then X is also an
estimate of the risk at LAX North.

Numerical risk estimates arising in this way were very

similar to other estimates derived exclusively from LAX data.
But suppose the pilots had given LAX-North baseline an average rating of 6 out of 7
rather than 3.7. Then we would have inferred that the pilots considered landings at LAX North
perhaps five times as risky as those elsewhere.

We would have derived risk estimates for LAX-

North that incorporated this discrepancy and, to put it briefly, our estimate of the chance that
LAX-North would be the venue of a fatal US runway collision would have risen from 2% to about
5%. This increase would in turn have more than doubled our LAX-North risk estimate.

In

other words, pilot (and controller) assessments played a large role in our estimates, and our
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judgment that LAX-North was extremely safe would not have been possible had they indicated
otherwise.
•

Why did the Academic Panel focus on fatalities in runway collisions at LAX-North when
its focus was supposed to be on runway incursions? (Inglewood/Culver City)
The Panel always promised to estimate “as specifically as possible” the level of risk

under 2020 traffic conditions for each configuration it studied about the North Airfield.

There

seemed a near-universal consensus that a runway collision with a high death toll was the danger
of primary interest.

For example, the earlier study titled “Fatal Runway Collisions Over the

Next Two Decades” that we cited in our report was prepared at the request of FAA, as part of its
decision process about the deployment of ASDE-X radar. While runway collisions can also
cause non-fatal problems, we recall the Supreme Court justice who explained that “death is
different,” and, elsewhere in this Addendum, we estimated (in response to FAA comments) that
the economic consequences of non-fatal collisions were an order of magnitude lower than those
for fatal events.
•

Why include the death toll in the collision at LAX in February 1991 in an assessment of
future hazards at LAX-North? Doing so artificially inflates the estimated death toll in a
future collision. (Inglewood/Culver City)
Our estimates of the death toll given that a fatal runway collision occurs were based on

worldwide patterns over many decades, with the LAX event serving as only one data point in our
analysis. (Most of that analysis appears in the Appendix to our report, as part of the paper
“Fatal Runway Collisions over the Next Two Decades.”)

While runway configuration may have

played no role in the 1991 LAX collision, its outcome is useful in suggesting the degree of
survivability when two planes collide, regardless of the particular reason for the crash. (Our
risk assessment also considered collisions between planes and ground vehicles or obstacles on
the runway.)

The 1991 event with its 34 deaths does not “artificially” increase death toll

estimates: indeed, the worst aviation accident in history was a 1977 runway collision in the
Canary Islands, which killed 583 people.
•

Why compare runway risks to risks not associated with airport runways, an approach that
is “potentially misleading?” (Inglewood/Culver City)
We presented absolute mortality risk estimates for LAX-North, but believed we should

offer some statistics about other risks to offer perspective to readers. In deciding whether a level
of runway risk is large or small, it seems valuable to take note of the overall level of risk that air
travelers face, as well as the risks that citizens face that are unrelated to aviation.

To cite other

mortal hazards faced by residents of Los Angeles is not to imply that all such residents use LAX,
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or that all users of LAX are residents of Los Angeles. But doing so provides some “benchmark”
that makes the runway risk statistics less abstract.

Individuals who consider our comparisons

irrelevant or unhelpful are obviously free to ignore them.
•

Given that LAX-North now lacks a centerline taxiway, why make risk assessments for
LAX-North baseline using data from other US airports (e.g, ATL, DFW) that have
centerline taxiways? (Air Line Pilots Association)

As explained in the first answer above, pilots in the NASA simulation who landed in the
baseline configuration at 2020 traffic levels were asked to compare the safety of those landings
which those they now perform at other US airports.
whatever factors they thought relevant.

They were encouraged to consider

These pilots presumably took account of that fact that

LAX-North lacks the centerline taxiway that other airports have, much as they may have
considered that some of those airports have crisscrossing runways while LAX does not. On
balance, they concluded that LAX-North was about equally safe with the other airports, meaning
that risk estimates for 2020 for those airports could underlie some—but by no means all—
estimates about LAX-North.
•

Why didn’t you give substantial weight to conditions at LAX in 2000, given that traffic in
2020 will return to 2000 levels and that recent years have been easier given substantial
drops in traffic at LAX? (Air Line Pilots Association)
We did give considerable weight to LAX conditions in 2000. In estimating the chance that

a US runway collision at 2020 traffic levels would occur at LAX-North rather than elsewhere, we
used incursion data for the airfield over 1999-2009. Because the rate of A-C incursions at LAXNorth was far higher over 1999-2000 than in the later years, these early years had a highly
disproportionate role in the data for the full period. Also, in making risk estimates based on the
LAX-North share of (squared) US traffic levels, we used data from 2000 precisely because that
was the year when LAX operations reached their peak.
All our calculations recognized that projected 2020 LAX traffic levels would be
considerably higher than those around 2009, and would even exceed 2000 levels by about 5%.
•

Shouldn’t the decline in LAX traffic between 2000 and (say) 2009 be given most of the
credit for the decline in LAX incursions over that period? (Air Line Pilots Association)
We are disinclined to think so, although we recognize that the drop in traffic probably

had some role in the decline. We believe that the arrival of AMASS, ASDE-X, RWSL’s—coupled
with improvements in signage and procedures—are the primary factors. As noted in our report,
FAA estimated after detailed study that the combination of AMASS, ASDE-X, and RWSL’s would
reduce collision risk by about 88%. That these estimates were not wildly optimistic is suggested
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by the fact that category A and B runway incursions in the US dropped 80% between 2000 and
2009 (and the national drop in air traffic was far less steep than that at LAX).

Moreover, there

have been no fatal runway collisions anywhere in the US over the last ten years (as of 5/1/10), as
compared to six in the previous ten.
Is it possible that new technologies and procedures will be less effective at LAXNorth than elsewhere? As we noted in our response to FAA, the empirical evidence works
against that view. When LAX traffic returns to 2000 traffic levels in the years ahead, it will do so
at a time when pilots and controllers will benefit from numerous advances in safety since the turn
of this century; we therefore believe that the environment will be one of far lesser risk.
•

Under the quadratic risk model, wouldn’t LAX be safer if traffic were equally divided
between the North and South Airfields rather than heavier on the South (as it is now)?
(El Segundo)
An interesting question, and the answer is yes.

But the effect would be minimal under

the model. Now we have a 55% South /45% North traffic split at LAX. If X is the risk that would
prevail in 2020 under this split, the risk would only decline to .99X if the split became 50/50 (i.e.,
by 1%).

(More specifically, the risk would proportional to (1/2)2 T2 + (1/2)2T2 rather than

(.55)2T2 + (.45)2T2, where T is total traffic at LAX.)

And the quadratic model is only an

approximation: given the associated changes on the taxiways and in the airspace near the
airport, it is not certain that shifting from 55/45 to 50/50 would actually benefit safety.
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5. RESPONSES TO COMMENTS AND QUESTIONS ABOUT CHAPTER 7
Baseline with IRSIP
Several comments referred to potential enhancements at LAX and, more specifically, at the North
Airfield with the existing (“baseline”) configuration, i.e., in the absence of a centerline taxiway.
Since the objectives of such enhancements are consistent with those of the Interim Runway
Safety Improvement Project (IRSIP), we have chosen to review and respond to these comments
as addenda to Chapter 7 or our report, which dealt with IRSIP.
A. The following four recommendations were submitted by the Los Angeles International Airport
Advisory Committee, (representing residents of El Segundo, Inglewood, Lennox, Hawthorne,
Culver City and Westchester/Playa del Rey):
(i) Lengthen Runway 24L toward the east to a minimum length of 11,500 feet from the
current 10,286 feet.
(ii) Complete the installation of runway status lights (RWSL) at all runway and taxiway
intersections.
(iii) Require a full complement of certified air traffic controllers at all times in the LAX
tower.
(iv) Undertake the interim improvements to the North Airfield with the additional
requirement that closing or relocating Taxiway Yankee be studied further prior to
final approval.
AP’s Response: Recommendations (ii), (iii) and (iv) are either implicitly assumed in our
analysis or explicitly stated. For example, the risk estimates implicitly assume that an adequately
staffed air traffic control team will be in place at LAX at all times (with staffing levels possibly
varying according to traffic intensity, time of day, etc.). As another example, the point about the
need for further study of the proposed closing of Taxiway Yankee was made explicitly in our
report. The AP therefore feels comfortable about endorsing these three recommendations, since
they are entirely consistent with the AP's report and analysis.
Recommendation (i) is more complicated, as it falls outside the scope of the AP’s charge.
The AP was not asked to examine modifications to the North Airfield baseline that go beyond
those presented in the IRSIP project’s outline. We do, however, recommend that
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Recommendation (i) be considered carefully, possibly as part of the study that will also
determine the future of Taxiway Yankee (Recommendation 4).
B. Mayor Kelly McDowell of El Segundo in commenting on the AP’s report, expresses the
desire for better balancing of operations between the North and South Airfields and suggests
specifically the lengthening of Runway 24L to the east, as one of the ways that will facilitate such
balancing and may implicitly also be calling for a centerline taxiway on the North Airfield (in the
interest of "balancing").
AP’s Response: The question of how to best allocate operations between the North and
South Airfields is a complicated one, because it requires consideration of several issues, such as
the complexity of aircraft circulation patterns between gates/stands and runways, the
configuration of the terminal airspace, the types of aircraft that will utilize each runway,
etc. This topic deserves a study by itself, once the decision is made regarding the future
configuration of the North Airfield. As indicated under A above, in the AP’s response to the Los
Angeles International Airport Advisory Committee, the question of lengthening Runway 24L falls
outside the scope of AP’s charge, but certainly deserves careful consideration.
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6. OTHER RESPONSES
This section contains the AP Panel responses to other organizations.
Chevalier, Allen and Lichman
(i) Corrected Tables 8.5 and 8.6 and added more explanation and sources of information.
(ii) We note that the comments correctly identified some errors in the numbers provided
in our tables. These have been corrected. We also added explanations related to the source of our
incursion data.
(iii) Response to item III in Chevalier’s letter. Aviation accidents are almost always
the result of many confounding factors “going wrong” at the same time. Similarly, they can be
prevented by one of many safeguards. Thus, while runway geometry might not be the root cause
of an incursion, it is quite possible that improved runway geometry might prevent an accident
that might otherwise occur due to a pilot or controller error. We have discussed the causes of
incursions at various locations in the report and certainly the general sequence of events that
lead to certain types of incursions played a strong role in our analysis. However, we did not find
it particularly useful in our analysis to dwell extensively on whether the primary cause of specific
incursions was due to pilot or controller error. For example, the addition of runway status lights
could alert a pilot to stop when given an erroneous instruction by a controller (controller error)
but could also alert a pilot to stop who was distracted and about to ignore a correct controller
instruction (pilot error).
(iv) Response to item X in Chevalier’s letter. The study fails to explain why taxi times
to and from 100-N would be longer than taxi times to and from 340-N
Table 13-1 of the report presents a summary of the taxi-in time results obtained in the
FFC simulations. Statistical analysis of the data for 52 FFC runs shows that there are significant
differences in taxi-in times for each alternative (at 95% confidence level). 340-South performs
last in terms of taxi-in times with a mean taxi-in time of 708 seconds per arrival. The best
alternative in terms of taxi-in times is 340-North with a mean taxi-in time of 612 seconds per
operation followed closely by 100-North (630 seconds per operation). While runway 24R in 340North is located further away from the gates compared to other alternatives, the taxiing times are
better than even alternative 100-North because of improved ground flows observed in 340-North.
In other words, alternative 100-North produced more frequent aircraft stops on the ground for
arriving aircraft compared to alternative 340-N. The ground stops for arriving aircraft are
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affected by both arrival and departing traffic flows in the airfield. Since 340-North has the best
departure saturation capacity of all alternatives (i.e., fewer departure queues), this produced
fewer bottlenecks on the ground network thus reducing taxi times in the airfield for both arrivals
and departures in 340-North compared to others.
(v) Response to item IX in Chevalier’s letter. This is beyond the scope of our analysis.
NASA and the AP Panel reviewed previous manned simulation studies done for LAX and
concluded that it was necessary to introduce a Ground Control Position to direct ground traffic
at the busy midfield terminals in the future.
ARSAC
The AP Panel was given 49 questions by ARSAC. Many of the questions are very general
and require separate studies by themselves and fall outside our charge, which was to compare
five alternatives for the North Airfield with respect to safety. Many requests for additional
analysis lie beyond the scope of the charter given to the AP (and NASA). These include: an
analysis of human factors mechanisms, ranking of incremental safety improvements,
Several of the comments ask for a more detailed analysis of the “Nine Questions”. We
admit that a more thorough analysis of many of these could certainly be done. However, we view
such in depth analyses as beyond the scope of our charter and allotted resources.
LAX TEC
We did not undertake a comprehensive capacity analysis. However, as stated above our
report indicates it is likely that runway reconfiguration can be justified on capacity grounds. The
AP Panel was charged to investigate whether certain configurations of the North Airfield could
not guarantee at 2020 traffic levels an acceptably-high level of passenger safety. The AP Panel
believes capacity and operational efficiency can be further studied to estimate the economic
operational costs and benefits of various airfield configurations.
LAX Airline Airport Affairs Committee
(i) How much weight was attached to the comments of controllers and pilots
The responses by ATC controllers and pilots were considered carefully along with all the
other elements of the analysis. The comments about each one of the alternatives were
summarized in each of the relevant chapters and the numerical scores were also tabulated and
analyzed statistically. When there were comments that stood out as being in conflict with
numerical scores or the empirical analyses of incursion data, this was pointed out. But this did
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not really happen to any extent that might affect the eventual conclusions of the AP. In any case
we did not assign specific weights to the comments or, for that matter, any of the other elements
of the analyses that were carried out.
The absolute risk numbers calculated were based on models that used as a starting point
historical data (not pilot or controller survey results). On the other hand, survey results were
used to define a set of comparable airports and to estimate the relative standing of LAX against
these other airports. Other sources of data were also used to obtain estimates that served as
“backups” for the numbers provided by the surveys.
(ii) Further studies that will compare in detail the North Airfield alternatives with respect
to other attributes (e.g., capacity and delays) are needed to obtain a complete view.
The AP does not disagree. Our charge was limited to, primarily, assessing safety and, as
a secondary objective, performing a preliminary analysis of capacity and operational efficiency.
As indicated above our report indicates changes may be justified on capacity grounds
ALPA
(i) ALPA stated “The AP ignored the conditions that existed in Year 2000, when LAX
was heavily congested, and instead concentrated on more recent years when the airport was much
less congested.
Far from studying LAX in conditions of reduced traffic, the AP's analyses and
simulations focused on projected traffic levels in 2020 with the airport assumed to be operating
with the maximum number of movements that can be sustained with the expanded set of gates. In
addition, the period 1999 - August 2001 is not a good one to draw statistical evidence from, as
the incursion-related technologies, as well as the centerline taxiway on the South Airfield, were
either partially implemented or were not in place at all at the time.
The restriction to the years 2002 through 2007 in our incursion analysis was specifically
used in order to obtain a common basis for comparison of incursion rates before and after the
introduction of the center taxiway on the South Airfield. The 2002 to 2007 period, when
compared to the 1999 to 2001 period, had reduced traffic levels and the use of new technologies,
ASDE-3 and AMASS. The traffic levels after the introduction of the center taxiway have been
similar to those in the 2002 to 2007 period and, of course, ASDE-X and AMASS are present. This
provides an “apples to apples” comparison for the estimation of the factor by which the ENS
incursion rates have been reduced. Note that this analysis was not used to estimate absolute risk
levels.
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The fact that increased traffic levels generally lead to higher risk levels was certainly
taken into account. In particular, the models used to estimate the baseline risk employed the
assumption that risk increases according to a quadratic function of the traffic level of an airport.
These models certainly assumed that the higher 2020 traffic levels would lead to substantially
higher incursion (and collision) risks.
(ii) Influence of ADG VI on Study Results
Another concern of one of ALPA’s comments concerns the issue of Group VI aircraft (no
A380 pilots in the simulation pilot mix, more Group VI aircraft in the future, RWSL less visible
from Group VI cockpits, etc.). This issue has been addressed in our response to the FAA.
The second comment by ALPA pertains to their recommendation that the North Airfield
should be redesigned to satisfy "Group VI standards without waivers": none of the alternatives
given to the AP Panel satisfy these conditions and the AP study would be entirely irrelevant if this
recommendation were to be followed; what we tried to do was to be responsive to our charge.
To the extent that it will be difficult or cumbersome to employ special procedures for
Group VI aircraft under higher traffic levels, is predominantly a capacity problem, not a safety
problem. The report indicates that it is likely possible to justify runway enhancements based on
capacity grounds.
(iii) ALPA Comment on slide # 80 of the AP Panel presentation states “We believe that
the data upon which its conclusions were based is flawed. Incursion data between 2004-2008
(pre-centerline taxiway) and 2008-2009 (post-centerline taxiway) is erroneous. The report’s time
frame primarily reflects a period of waning demand instead of focusing on the peak traffic period
where operations were on the edge of the safety envelope and sometimes outside of it. The
capacity and operational activity at LAX between 1999 and 2001 was stretched to the point
where, at times, operational control broke down. This was not the case during the 2004 to 2009
time frame…”
(iv) Slide #80 contains Table 9-5 of the preliminary report. While including years 19992001 would have increased incursion rates for LAX during the pre-centerline taxiway period, this
would not change the central conclusions of these tables, which concerns how rates changed
between the pre- and post-centerline taxiway periods, and how rates in the latter period compare
to those for other airports.
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I.

Introduction

In June of 2006, the Los Angeles Airports Division Office (ADO), Western-Pacific Region, of the
Federal Aviation Administration (FAA) completed a Runway Safety Area Evaluation and Analysis
for Los Angeles International Airport (LAX or the Airport) in accordance with FAA Order 5200.8,
Runway Safety Area Program. The objective of the Runway Safety Area Program is to determine if
each Runway Safety Area (RSA) meets FAA standards outlined in its Advisory Circular
(AC) 150/5300-13, Airport Design.
If RSAs do not meet standards, the FAA provides
recommendations that will allow them to meet standards “to the extent practicable.”
As part of the FAA’s Runway Safety Area Evaluation and Analysis1 conducted for LAX, the FAA
determined that all RSAs at the Airport did not meet standards but concluded it would be practicable
to improve each RSA. The FAA also proposed various RSA improvement alternatives that have
been assessed along with new improvement alternatives in Section IV of this report. The FAA did
acknowledge that RSA improvements for Runway 7R-25L would be made with the “LAX Runway
25L Relocation and Center Taxiway Project.” This project has since been completed.
Ricondo & Associates, Inc. was tasked to identify, evaluate, and select a preferred RSA improvement
alternative for Runways 6L-24R, 6R-24L, and 7L-25R. This report discusses the analyses and
recommendations specifically for Runways 6L-24R and 6R-24L.
The analyses and
recommendations for Runway 7L-25R are provided in a separate report.
At the onset of this study, the FAA acknowledged that long-range plans to potentially redevelop the
north airfield are currently under study and thus interim fixes necessary to comply with RSA
standards may not be practicable prior to the FAA target date of December 31, 2015. The FAA
added that it is expected however, that incremental improvements of the safety areas can be
implemented in the short-term. This report focuses on potential RSA improvement alternatives prior
the redevelopment of the north airfield.
The alternatives presented in this study were developed following a review of the previous RSA
determination by the FAA, several meetings with Los Angeles World Airports (LAWA) Airport
representatives and the FAA, and the development of order of magnitude construction cost estimates
for each of the alternatives. Additionally, the practicability of RSA improvements was considered
based on a review of airport operating characteristics, runway-use configurations, weather data, and
aircraft operational characteristics. The RSA improvement alternatives were ranked in order of
magnitude of construction complexity and costs. Based on FAA guidance, those alternatives that
were not deemed financially feasible or otherwise had a negative impact on aircraft operations were
not considered a viable or a practicable alternative. Recommendations provided by the FAA Los
Angeles ADO to improve the RSAs were included to the greatest extent practicable.
The discussion of the analyses and the evaluation process is organized in these following sections:
•
•
•
•
•

1

Inventory of Existing Conditions
FAA Guidelines for RSA Conceptual Alternatives
RSA Improvement Alternatives
Financial Feasibility of RSA Improvements
Comparative Evaluation of RSA Alternatives

The FAA’s Runway Safety Area Evaluation and Analysis report for LAX is included in Appendix A.
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II.

Inventory of Existing Conditions

This section documents an inventory of existing conditions for the airfield layout, runway length, and
runway use configurations. The existing RSAs are also documented and their deficiencies quantified
to the extent that they do not meet RSA standards. RSA deficiencies are the basis for the RSA
improvement alternatives developed and evaluated later in this report. As the scope of this study did
not require additional field surveys, the inventory of existing conditions has been derived from
previous LAX studies. Drawings used in this document are from the 2005 LAX Airport Layout Plan
(ALP) and aerial photography information.

2.1
Runway Layout and Facilities
As illustrated in Figure 2-1, the Airport has four parallel runways oriented in an east-west direction.
Two runways, 6L-24R and 6R-24L, are north of the passenger terminal area and are generally
referred to as the north airfield. The other runways, 7L-25R and 7R-25L, are south of the passenger
terminal area, and are generally referred to as the south airfield. All runways are equipped with an
instrument approach lighting system (ALS) and other visual approach aids. Table 2-1 identifies the
basic dimensional and approach lighting data for each runway. All runways are equipped with High
Intensity Runway Lights (HIRL).
Table 2-1
LAX Runway Data
Runway

Length x Width (ft)

6L
8,925 x 150
24R

6R
10,285 x 150
24L
7L
12,091 x 150
25R
7R
11,095 x 200
25L

Source:

Instrument Approach Lighting
System (ALS)

Visual Approach Aids

Medium-Intensity ALS (MALSR)

Precision Approach Path Indicator (PAPI) /
Runway Visual Range (RVR)

High Intensity ALS w/
Centerline Sequenced Flashers
(ALSF-2)

Precision Approach Path Indicator (PAPI) /
Runway Visual Range (RVR)

Medium-Intensity ALS (MALSR)

Precision Approach Path Indicator (PAPI) /
Runway Visual Range (RVR)

Medium-Intensity ALS (MALSR)

Precision Approach Path Indicator (PAPI) /
Runway Visual Range (RVR)

Medium-Intensity ALS (MALSR)

Precision Approach Path Indicator (PAPI) /
Runway Visual Range (RVR)

Medium-Intensity ALS (MALSR)

Runway Visual Range (RVR)

Medium-Intensity ALS (MALSR)

Precision Approach Path Indicator (PAPI) /
Runway Visual Range (RVR)

High Intensity ALS w/
Centerline Sequenced Flashers
(ALSF-2)

Runway Visual Range (RVR)

Airport/Facility Directory: Southwest U.S. Effective 0901Z 14 Feb, 2008 to 0901Z 10 Apr 2008. Published by the Department of
Transportation, Federal Aviation Administration, And National Aeronautical Charting Office.

Prepared by: Ricondo & Associates, Inc.

Each runway at the Airport is equipped with a precision Instrument Landing System (ILS). The type
of ILS and approach minimums for each runway is listed in Table 2-2.
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Table 2-2
LAX Runway Instrument Approach Minimums
ILS Category

Vertical Minimums (ft.)1/

Horizontal Minimums (ft.)2/

6L

CAT I

250

5,000

24R

CAT I

200

1,800

24R

CAT II

100

1,200

24R

CAT IIIa

0

700

24R

CAT IIIb

0

600

6R

CAT I

200

1,800

Runway

24L

CAT I

200

2,400

7L

CAT I

201

1,800

25R

CAT I

200

2,400

7R

CAT I

200

2,400

25L

CAT I

200

2,400

25L

CAT II

100

1,200

25L

CAT IIIa

0

700

25L

CAT IIIb

0

600

Notes:
1/
2/

Denotes the decision altitude at which point the pilot must have the runway or its approach lights in sight to
continue an approach.
Denotes the horizontal visibility distance a pilot must have to continue an approach. For CAT I approach,
the distance is from the pilot’s perspective. For CAT II/III approaches, the distance is measured along the
runway with instrumentation known as transmissometers that provide a runway visual range, or RVR
distance.

Source:

ILS instrument approach procedures (“approach plates”) for Los Angeles International Airport, Federal Aviation Administration,
2009.
Prepared by: Ricondo & Associates, Inc.

2.2

Runway Use

Standard Operating Procedures (SOPs) are in place at the LAX Air Traffic Control Tower (ATCT)
and the Southern California Terminal Radar Approach Control (So Cal TRACON), which define
runway assignment criteria for arrival and departure aircraft and their Standard Terminal Arrival
(STAR) and Standard Instrument Departure (SID) assignment—the paths they take between the
terminal and the enroute airspace when under instrument flight rules (IFR). The controller has the
flexibility to balance traffic demand by dynamically metering runway assignments. The Airport has
a waiver defined in FAA Order 8400.9, National Safety and Operational Criteria for Runway Use
Programs, that permits operations with a tailwind component of up to 10 knots (the standard is 5
knots) and is applicable to wet and dry runways. Based on the criteria above, LAX airfield
operations have been divided into four general configurations as shown in Figure 2-2 and with the
following percentage of use:
•
•
•
•

VFR with visual approaches – West Flow (69.2%)
VFR with simultaneous ILS approaches – West Flow (24.6)
IFR with simultaneous ILS approaches – West Flow (4.1%)
VFR with simultaneous ILS approaches – East Flow (2.1%)
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Due to the consistent weather conditions in the Los Angeles Basin, and the use of the tailwind
component waiver, the Airport uses the more efficient West Flow arrival and departure operation
97.9 percent of the time between 06:30 (6:30 a.m.) and 23:59 (11:59 p.m.) local time.2
As illustrated in Figure 2-2, the primary arrival/departure runway configuration consists of arrivals
on the outboard runways, Runways 6L-24R and 7R-25L, and departures on the inboard runways,
Runways 6R-24L and 7L-25R.
Weather conditions (ceiling height, visibility, and wind
direction/speed) determine which configuration the FAA ATCT uses at a given time.

In addition to these normal operating configurations, LAX air traffic control is responsible for
implementing noise abatement operating procedures and restrictions adopted by LAWA and the
FAA3 that mainly affect runway use and departure procedures:

2.3

•

Preferential Runway Use - During the noise sensitive hours of 22:00 to 07:00, ATC is
required to maximize use of inboard Runways 6R-24L and 7L-25R and Taxiways C and E.
At all other times, the inboard runways have preference over the outboard runways for
departures and, except for over-ocean operation procedures, the outboard runways are
preferred over the inboard runways for arrivals.

•

Over-Ocean Operation - over-ocean operation procedures are in effect between 24:00 and
06:30. Over-ocean operations consist of departures on Runway 24L and arrivals on Runway
7L.

•

Nighttime Standard Instrument Departure - During the night hours, from approximately
21:00 until 07:00, the ocean departure (LAX TWO) is used for all IFR jet departures that
would normally have been routed via San Diego, Seal Beach, or Loop SIDs. Between 24:00
and 07:00, the Ventura departure is used instead of the Gorman departures.

•

Departure Turns - Unless specifically instructed otherwise by air traffic control, pilots of all
aircraft departing toward the west are directed to maintain runway heading until past the
shoreline before beginning any turns.

•

Intersection Departures - Intersection departures are used only when it improves the overall
efficiency of the traffic flow. The only intersections designated for intersection departures
are Taxiways E8 and F for Runways 24L and 25R departures, respectively. There are no
designated intersections for departures in east flow.

RSA Standards

As detailed in AC 150/5300-13, an RSA is defined as “an identified surface surrounding the runway
prepared and suitable for reducing the risk of damage to airplanes in the event of an undershoot,
overshoot, or excursion from the runway.” The RSA has dimensional requirements as well as
clearing, grading, and drainage requirements.

2

3

Aviation System Performance Metrics (ASPM), module Airport Efficiency (2000-2008), Accessed September
2008.
Aircraft Noise Abatement Operating Procedures And Restrictions, LAX Rules and Regulations, LAWA,
November 2008.
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The dimensional requirements for an RSA reflect the design aircraft accommodated on the runway.
As defined in AC 150/5300-13, both the Airplane Design Group (ADG), defined by an aircraft’s
wingspan, and the Aircraft Approach Category, defined by an aircraft’s approach speed, are the basis
for establishing RSA dimensions. RSA dimensions for the approach categories and ADG groupings
are outlined in Table 2-3. Examples of Approach Category C aircraft generally consist of narrowbody jet aircraft, such as the Boeing 737. Approach Category D aircraft generally consist of widebody aircraft, such as the Boeing B747-400 or the Airbus A380.
Grading requirements for RSAs mandate that the areas shall be cleared and graded with no
potentially hazardous ruts, humps, depressions, or other surface variations. RSA grading must allow
adequate drainage to prevent the accumulation of water. The installation of storm sewers is
permissible within the RSA, but the elevation of the storm water inlets may not vary more than three
inches from the surrounding surface elevation. The RSA limits for longitudinal and transverse
grading are also outlined in Table 2-3.
Table 2-3
RSA Dimensional Requirements
Runway Safety Area (RSA) Dimensions and Grade Limitations
RSA Width

500

RSA Length Prior to Landing

600

RSA Length Beyond the Runway

1,000
Transverse Grading

Distance Beyond Runway End

1.5% to 5% grade, no positive

Initial 200 feet
Beyond 200 feet 1/
Notes:
1/

Approach Category C & D (ft)

Maximum ± 5%

No penetration of approach surface permitted

Source: AC 150/5300-13, Airport Design, (Change 15)
Prepared by: Ricondo & Associates, Inc.

FAA standards also require that the terrain be “…capable, under dry conditions, of supporting snow
removal equipment, aircraft rescue and firefighting equipment, and the occasional passage of
aircraft without causing structural damage to the aircraft; and free of objects, except for those that
must be located in the runway safety area because of their function. Objects higher than three inches
above grade should be constructed, to the extent practicable, on low impact resistant supports
(frangible-mounted) at the lowest practical height with the frangible point no higher than three
inches above grade.”

2.4
Existing Runway Safety Area
The primary focus of this report is to document the degree to which a RSA for Approach Category C
& D aircraft exists relative to each runway end. The degree to which the existing available RSA
differs from that required thereby frames the alternatives for improvement, which are subsequently
developed and evaluated as described later in this document. The existing RSAs for Runways 6L24R and 6R-24L are identified in the following paragraphs and figures.

Runway Safety Area Practicability Study
Runways 6L-24R and 6R-24L

7

April 9, 2010
FINAL

Los Angeles International Airport

2.4.1
Runway 6L-24R
As illustrated in Figure 2-3, the RSA for Runway 6L-24R is 500 feet wide for the full length of the
runway; it extends 1,000 feet from the west end of the runway and 841 feet from the east end. The
RSA at the west end meets all FAA requirements for arriving and departing aircraft operations. The
RSA at the east end meets the 600-foot length requirement prior to the Runway 24R arrival threshold
for landings, but it is 159 feet short of meeting the 1,000-foot requirement beyond the runway end for
Runway 6L arrivals and departures. A service road and ditch located north of the runway are within the
RSA dimension. Objects located east of the runway that would fall within the 1,000-foot RSA
dimension include, but are not limited to, the Runway 6L localizer, a service road, a perimeter fence, a
parking lot, and a portion of a public sidewalk along Lincoln Boulevard.
The FAA made a determination in 2006 that “the existing RSA does not meet standards but is practicable
to improve.” Furthermore, the FAA determined that the existing RSA could be incrementally improved at
the east runway end by relocating the Runway 6L localizer, relocating the service road and perimeter
fence, and using the application of declared distances.

2.4.2
Runway 6R-24L
As illustrated in Figure 2-4, the RSA for Runway 6R-24L is 500 feet wide for the full length of the
runway; it extends 165 feet from the west end of the runway and 885 feet from the east end. The
RSA at the west end is 835 feet short of meeting the RSA standard beyond the runway end for
Runway 24L arrivals and departures and 104 feet short of meeting the RSA 600-foot length
requirement prior to the Runway 6R arrival threshold. At the east end, the RSA meets the 600-foot
RSA length prior to the Runway 24L arrival threshold for landings, but it is 115 feet short of the
1,000-foot length requirement beyond the runway end for Runway 6R arrivals and departures. At the
west end of the runway, objects that are within the standard RSA dimensions (1,000 by 500 feet)
include, but are not limited to, a jet blast fence, a service road, a perimeter fence, a commercial
roadway (Pershing Drive), and the dunes. At the east end of the runway, objects that are located with
the standard RSA dimension (1,000 by 500 feet) include, but are not limited to, the Runway 6R
localizer, portions of a service road and a parking lot, and perimeter fencing.
The FAA made a determination in 2006 that “the existing RSA does not meet standards but is
practicable to improve.” Furthermore, the FAA determined that the existing RSA may be
incrementally improved by relocating the perimeter fence and installing an Engineered Materials
Arresting System (EMAS) at the east runway end coupled with the application of declared distances.

III.

FAA Guidelines for RSA Conceptual Alternatives

For developing the alternatives to improve the RSA of Runways 6L-24R and 6R-24L, considerations
have been given to an appropriate balance of improvements allocated to their runway ends based on
predominant direction of runway use, site constraints, environmental considerations, and
implementation costs. The key FAA documents that have provided guidance in developing the
conceptual alternatives include the FAA Order 5200.8 Runway Safety Area Program, FAA AC
150/5220-22A Engineered Materials Arresting Systems (EMAS) for Aircraft Overruns, and FAA
Order 5200.9 Financial Feasibility and Equivalency of Runway Safety Area Improvements and
Engineered Material Arresting Systems. Consistent with the processes outlined in these documents,
the conceptual alternatives for mitigating the RSA deficiencies include the following:
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•
•
•
•
•
•

3.1

Construct standard runway safety areas
Reduce runway length
Apply the use of declared distances—an FAA-approved exception to its standard runway
requirements
Relocate, shift, or realign the runway
Install Engineered Materials Arresting System (EMAS)
Develop a combination of alternatives to achieve a preferred alternative

Construct Standard RSAs

The first attempt at obtaining an RSA that meets the current standards—to the extent practicable— is
investigating the possibility of traditional grading of the area surrounding the runway. Land
acquisition, grading requirements, and environmental conditions must be examined.

3.2

Reduce Runway Length

Another alternative for meeting RSA standards is reducing the runway length. This is a feasible
alternative if the current design aircraft requires less runway length than what is presently available,
and the difference can accommodate the required RSA, or other runways, if available, can
accommodate the larger aircraft without resulting in major impacts to airport operations.

3.3

Implement Declared Distances

Where it is impracticable to provide the clearances and dimensions for RSAs in accordance with
FAA design standards, the implementation of declared distances is another alternative that may
provide an acceptable means of providing an equivalent RSA. The FAA defines declared distances
as “the distances the airport operator declares available and suitable for satisfying an aircraft’s takeoff run, take-off distance, accelerate-stop distance, and landing distance requirements.” This
approach requires a thorough understanding of user needs and views, since their cooperation is
integral to selecting this alternative, although the Airport, in concert with the FAA, will determine
the viability and final disposition of this alternative.
Declared distances are also used where different runway lengths are defined for each direction of
operation (e.g., when displaced thresholds are present). Aircraft operators use these declared
distances, along with weather data, aircraft performance characteristics, and market segments for
flight planning, including the determination of payload and range restrictions. The application of
declared distances at a specific airport requires prior FAA approval on a case-by-case basis. FAA
approval will be secured through the ALP approval process set forth in the FAA Policy and
Procedures Memorandum (PPM) 5300.2, Guidance on Declared Distance Standards4. The FAA
defines four declared distances, which are described in the following subsections.
3.3.1

Take-off Run Available (TORA)

Take-Off Run Available (TORA) is defined as the runway length declared available and suitable for
satisfying take-off run requirements. The TORA is measured from the start of take-off to a point 200
feet from the beginning of the departure Runway Protection Zone (RPZ). The RPZ is an area that
extends from 200 feet beyond the runway end and that the FAA requires airports keep clear of

4

Although declared distances are identified on the LAX ALP, LAWA officials have stated that the use of
declared distances is not authorized for the airport operations at LAX.
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incompatible objects and activities. The size and extent of the RPZ depend on the aircraft type and
minimum visibility of the runway end. Thus, if land use constraints prevent an airport operator from
positioning the departure RPZ 200 feet off the departure (lift-off) end of the runway, the TORA
needs to be shorter than the length of the runway. The TORA therefore does not require a fully
compliant, standard RSA at either runway end.
3.3.2

Take-Off Distance Available (TODA)

Take-Off Distance Available (TODA) is defined as the TORA plus the length of any remaining
runway or clearway beyond the far end of the TORA. A clearway is defined as “an area beyond the
runway, not less than 500 feet wide, centrally located about the extended centerline of the runway,
and under the control of the airport authority. The clearway is expressed in terms of a clearway plane
above which no object nor any terrain protrudes.”5 The plane extends upward from the end of the
runway with a slope not exceeding 1.25 percent. Because the practical limit on clearway length is
1,000 feet, the TODA is typically no longer than the TORA plus 1,000 feet. The application of
clearways for TODA is for turbine-powered aircraft only and cannot be applied to piston-powered
aircraft. The TODA cannot be shorter than the TORA, and similar to TORA, the TODA does not
require a fully compliant RSA at either runway end.
3.3.3

Accelerate-Stop Distance Available (ASDA)

Accelerate-Stop Distance Available (ASDA) is defined as the runway plus stopway length declared
available and suitable for the acceleration and deceleration of an aircraft aborting its take-off. A
stopway is an area beyond the take-off runway, no less wide than the runway and centered upon the
extended centerline of the runway, able to support the airplane during an aborted take-off, without
causing structural damage to the airplane. It is designated by the airport authorities for use in
decelerating the airplane during an aborted take-off. If obstacles on the ground prevent the airport
operator from providing standard RSAs or runway Object Free Areas6 (OFAs) to meet runway
design criteria beyond the runway end, an ASDA shall be applied.
3.3.4

Landing Distance Available (LDA)

Landing Distance Available (LDA) is defined as the runway length that is declared available and
suitable for satisfying landing distance requirements. The LDA is measured from the arrival
threshold of a runway, taking into account for arrivals that RSAs and OFAs must be provided behind
the arrival threshold. The LDA is measured to the point where the RSA or OFA begins at the rollout
end of the runway, or the runway end, whichever yields a shorter distance. The lengths of stopways
are not included in the computation of the LDA. The LDA cannot be longer than the runway;
however, if obstacles on the ground prevent the airport operator from providing standard RSAs or
OFAs to meet runway design criteria beyond the runway end, an LDA shall be applied.

3.4

Relocate, Shift, or Realign the Runway

When obtaining a standard RSA is not practicable through traditional means (such as land
acquisition, grading, and fill) or with the use of declared distances, other alternatives must be

5
6

Federal Aviation Regulation (FAR), Part 1
An area on the ground centered on a runway, taxiway, or taxilane centerline provided to enhance the safety of
aircraft operations by having the area free of objects, except for objects that need to be located in the runway
OFA for air navigation or aircraft ground maneuvering purposes. FAA AC 150/5300-13 CHG 15, Airport
Design, 12/31/2009.
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explored. During some types of projects, it may be feasible to relocate, realign, shift, or change a
runway in such a way that a standard RSA may be obtained.

3.5

Install Engineered Materials Arresting System (EMAS)

An Engineered Materials Arresting System (EMAS) consists of constructing an RSA that is made of
high-energy materials that will crush and absorb the force of an aircraft, thereby arresting and
decelerating its movement should it overrun the runway. In its description of this system, the FAA
states that “a standard EMAS provides “a level of safety that is generally equivalent” to a full RSA
built to the dimensional standards in AC 150/5300-13, Airport Design.”7 The EMAS must be
designed to decelerate the design aircraft expected to use the runway at exit speeds of 70 knots
without imposing loads in excess of aircraft design.8 At any time, when it is not practicable to create
a safety area that meets current standards, consideration should be given to enhancing the safety of
the area beyond the runway end with the installation of EMAS.9
For purposes of installing an EMAS, the FAA defines the "design aircraft" as having at least 500
annual operations on the runway and having the most demand on EMAS. This is usually, but not
always, the heaviest aircraft that regularly uses the runway.10 For purposes of this study, the design
aircraft for both Runways 6L-24R and 6R-24L is assumed to be the Airbus A380-800. In general,
the maximum take-off weight (MTOW) for the design aircraft will be used for EMAS design;
“however, there may be instances where less than MTOW will require a longer EMAS.”11 The
aircraft sponsor, EMAS manufacturer, and the FAA Regional Airports Division/ADO should consult
on the selection of the design aircraft best suited for the EMAS.12 The FAA also notes the possibility
that airports may consider designing the EMAS for a range of aircraft expected to use the runway
rather than for a single design aircraft.13 The engineered bed length will ultimately be determined
during the design phase and could be different than what is assumed for this study.
To the extent that it may not be practicable to install a standard EMAS, a non-standard system having
an EMAS bed length less than that required for the design aircraft may be installed if a standard RSA
cannot otherwise be achieved. “When there is insufficient RSA available to provide a standard RSA,
the EMAS must be designed to achieve the maximum deceleration of the design aircraft within the
available RSA.”14

3.6

Combination of RSA Alternatives

To the extent that any of the previous identified alternatives are not practicable on their own,
although financially feasible, a combination of alternatives should be evaluated. For purposes of this
study, these are also identified as refined alternatives.

7
8
9

10
11
12
13

14

FAA AC 150/5220-22A; 4. Application, 9/30/2005.
Ibid. 8. System Design Requirements, g. Entrance Speed
FAA Order 5200.8, Runway Safety Area Program Appendix 2. Supporting Documentation for RSA
Determinations; 4. Considerations in Assessing Alternatives, 10/01/1999.
FAA AC 150/5220-22A; 8. System Design Requirements, c. Design Method
Engineered Arresting Systems Corporation; FAA AC 150/5220-22A; 8. System Design Requirements
Ibid. 8. System Design Requirements, g. Entrance Speed, 9/30/2005.
Engineered Arresting Systems Corporation; FAA AC 150/5220-22A; 8. System Design Requirements,
9/30/2005.
FAA AC 150/5220-22A; 8. System Design Requirement, c. Design Method.
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IV.

RSA Improvement Alternatives

This section identifies potential RSA improvement alternatives for Runways 6L-24R and 6R-24L,
which includes alternatives identified from the FAA’s Runway Safety Area Evaluation and Analysis
for LAX as well as alternatives identified during this study. The alternatives have been divided into
two categories; 1) conceptual alternatives and, 2) refined alternatives. The conceptual alternatives
were developed following the FAA guidelines listed in Sections 3.1 to 3.5, and the refined
alternatives are additional RSA improvements based on a combination of the conceptual alternatives.
The preliminary review and subsequent evaluation process for the alternatives were conducted by the
Runway Safety Area Technical Team comprised of LAWA and FAA officials. The RSA Technical
Team was responsible for identifying the pros and cons of the conceptual alternatives, providing
suggestions for refined alternatives, and making final recommendations.

4.1

Runway 6L-24R

This section identifies and provides a preliminary review of all the RSA alternatives for Runway 6L24R.
4.1.1

FAA Conceptual Alternatives

Based on the guidelines in FAA Order 5200.8, Runway Safety Area Program, the following five
RSA conceptual alternatives were developed for Runway 6L-24R for comparative purposes.15 These
alternatives include the alternatives identified in the FAA’s Runway Safety Area Evaluation and
Analysis for LAX.
4.1.1.1

Construct Standard RSA

As depicted in Figure 4-1, this alternative proposes the construction of a standard RSA. It removes
all objects within the RSA as defined by the 500-foot width and 1,000-foot length beyond the east
end of the runway. At the east end, the Runway 6L localizer, an access road, and a perimeter fence
would be relocated outside of the RSA. Additionally, the commercial vehicle holding lots located
east of runway would require to be reconfigured to accommodate the relocation of the Runway 6L
localizer and service road. Along the northern edge of the RSA, a service road would be relocated
and the Argo Ditch would be covered. Lincoln Boulevard would be realigned to allow for the
relocated service road and to remain clear of the runway OFA. This alternative maintains all current
take-off and landing distances.

15

Although the use of declared distances is not authorized by LAWA for airport operations, declared distance
measurements have been added to all RSA alternatives for comparison purposes only.
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4.1.1.2

Reduce Runway Length

As depicted in Figure 4-2, this alternative meets all RSA requirements by reducing the runway
length to 7,532 feet. At the east end, the Runway 24R threshold is shown relocated west 1,393 feet
to provide for 1,000 feet of RSA beyond the east end of the runway and allow Lincoln Boulevard to
remain outside the OFA. The runway pavement east of the Runway 24R threshold and Taxiway V
would be demolished and the service road relocated.
4.1.1.3

Implement Declared Distances

Figure 4-3 depicts the use of declared distances in meeting RSA requirements. This alternative
proposes the covering of the Argo Ditch and the relocation of a service road along Lincoln
Boulevard. The relocated service road would become the limiting object, providing for a 641-foot
RSA beyond the Runway 24R end. In order to provide a 1,000-foot standard RSA on that end,
declared distances would be implemented, reducing the Runway 6L ASDA and LDA by 359 feet,
from 8,925 feet to 8,566 feet. This alternative would also provide the required minimum 600 feet of
RSA prior to the Runway 24R landing threshold. No improvements are required on the Runway 6L
end.
4.1.1.4

Shift Runway

As depicted in Figure 4-4, this alternative proposed the shift of the runway to the west to ensure all
objects at the east end remain clear of the RSA. The service road around the west end of the runway
would be relocated outside the RSA. The existing service road just east of Pershing Drive would
become the limiting object and allow for a runway shift of 615 feet to the west. This would require
615 feet of new runway pavement at the west end and the demolition of 615 feet of runway pavement
and a section of Taxiway V at the east end. New connector taxiways would be required at both ends
of the shifted runway. At the east end, the north service road would be relocated outside the RSA
and a portion of the Argo Ditch along Lincoln Boulevard would be covered. However, as shown, a
section of Lincoln Boulevard would remain inside the OFA. This alternative would maintain all
current take-off and landing distances.
4.1.1.5

Install Standard EMAS

As depicted in Figure 4-5, a standard 550-foot EMAS bed is proposed to be installed behind the
Runway 24R end. This EMAS bed assumed a 50-foot setback from the Runway 24R threshold.
Although the EMAS bed length is shown to be 550 feet, the ultimate length will be determined
during the design phase and could be different than what is assumed for this study. Installation of a
standard EMAS bed would require a 600-foot RSA on the east end, necessitating the covering of a
portion of the Argo Ditch along Lincoln Boulevard and relocation of the service road. A portion of
Lincoln Boulevard would remain inside the OFA. This alternative would maintain all current take-off
and landing distances.
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4.1.2
Preliminary Review and Refinement of RSA Alternatives
Preliminary review of the five conceptual alternatives was conducted by the RSA Technical Team
and consisted of a general evaluation of engineering practicability, site constraints, the extent for
which the RSAs comply with standards, the benefits achieved, and potential costs incurred for each
of the alternatives. The objective of the preliminary review was to identify key elements for
eliminating alternatives and identifying the most feasible alternative(s) for satisfying RSA standards.
During the review, FAA representatives stated that improvement alternatives included in the Runway
Safety Area Evaluation and Analysis document for LAX were suggested solutions and were not
necessarily required as long as the ultimate preferred RSA alternative could meet the RSA standard
in accordance with FAA criteria. LAWA officials requested that the preferred alternative not reduce
take-off length or airlines’ operational capabilities.
Following are the RSA Technical Team’s initial review comments for the conceptual alternatives:
−

Construct Standard RSA and Reduce Runway - A consensus was reached by the Technical Team
these two alternatives would not be practicable to implement. The Construct Standard RSA
alternative is considered too costly and difficult because of the need to relocate a portion of
Lincoln Boulevard, and the Reduce Runway alternative would likely increase operational
restrictions to unacceptable levels.

−

Shift Runway and Install Standard EMAS - The Technical Team recognized that although these
two alternatives do not have any operational impacts, their development cost would likely be
significantly higher than the Declared Distances alternative.

−

Implement Declared Distances - The Technical Team recognized that the reduction of Runway
6L LDA from 8,925 feet to 8,566 feet in this alternative may have negligible operational impact
since most commercial aircraft generally do not need more than 8,000 feet for landing operations.

−

Combination - The Technical Team further agreed to consider for refinement a combination of
specific elements from the Declared Distances, Shift Runway, and Standard EMAS alternatives.

4.1.2.1

Refinement #1

As depicted in Figure 4-6, the Refinement #1 alternative is a combination of the Declared Distances
and the Shift Runway alternatives. The RSA improvements to the east end would be identical to the
Declared Distances alternative as described in Section 4.1.1.3. The improvements to the west end are
similar to the Shift Runway alternative in Section 4.1.1.4, but require a runway extension of 359 feet
rather than 615 feet. A section of Taxiway BB would also be demolished. This refined alternative
increases the Runway 24R lengths by 359 feet to 9,284 feet. The Runway 6L ASDA would be
retained, whereas the Runway 6L LDA would be reduced to 8,566 feet.
4.1.3

Conclusion of Preliminary Review

Based on preliminary review of all six Runway 6L-24R conceptual and refined improvement
alternatives, the RSA Technical Team reached a consensus and selected the Declared Distances
alternative (Figure 4-3) as the preferred alternative for Runway 6L-24R. Although this alternative
reduces the Runway 6L landing length from 8,925 feet to 8,566 feet, the operational impact would
likely be negligible because most commercial aircraft generally do not need more than 8,000 feet for
landing operations.
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4.2

Runway 6R-24L Alternatives

This section identifies and provides a preliminary review of all the RSA alternatives for Runway 6R24L.
4.2.1

FAA Conceptual Alternatives

Based on the guidelines in FAA Order 5200.8, Runway Safety Area Program, the following five
RSA conceptual alternatives were developed for Runway 6R-24L for comparative purposes.16 These
alternatives include the alternatives identified in the FAA’s Runway Safety Area Evaluation and
Analysis for LAX.
4.2.1.1

Construct Standard RSA

As depicted in Figure 4-7, this alternative proposes the construction of standard RSAs. It extends
the RSA at the east end 115 feet and at the west end 835 feet to obtain a standard 1,000- by 500-foot
RSA beyond each runway end. All objects that are in the current RSAs or that would fall within the
extended RSAs would be relocated. At the east end, the Runway 6R localizer, a service road, a
perimeter fence and parking facilities would be relocated outside the RSA. At the west end, a section
of Pershing Drive would be tunneled under the RSA, and portions of the service road and perimeter
fence would be relocated outside the RSA. An extensive amount of earthwork would be necessary in
the dunes to comply with RSA grading standards. This alternative maintains all existing take-off and
landing distances for Runways 6R and 24L.
4.2.1.2

Reduce Runway Length

As depicted in Figure 4-8, this alternative meets all RSA requirements by reducing the length of the
runway from 10,285 feet to 9,335 feet. At the east end, the Runway 24L threshold is relocated west
115 feet to provide 1,000 feet of RSA beyond the east end of the runway. At the west end, the
Runway 6R threshold is relocated east 835 feet to provide 1,000 feet of RSA beyond the west end of
the runway. The 835 feet of runway west of the relocated threshold would be demolished and graded
to RSA standards. The Runway 6R and 24L approach lights would require relocation. This
alternative reduces the overall length of Runway 6R-24L by 950 feet.
4.2.1.3

Implement Declared Distances

Figure 4-9 depicts the use of declared distances necessary to meet RSA requirements. A 1,000-foot
RSA from the Runway 6R localizer on the east side reduces the Runway 6R ASDA by 115 feet from
10,285 feet to 10,170 feet, and the Runway 6R LDA by 115 feet from 9,954 feet to 9,839 feet.. A
service road would also be relocated around the east end of the RSA. A 1,000-foot RSA from the
blast fence on the west side reduces the Runway 24L ASDA and LDA by 835 feet from 10,285 feet
to 9,450 feet.

16

Although the use of declared distances is not authorized by LAWA for airport operations, declared distance
measurements have been added to all RSA alternatives for comparison purposes only.
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4.2.1.4

Shift Runway

As depicted in Figure 4-10, the existing blast fence at the west end is the limiting object and requires
a runway shift 835 feet east to obtain a 1,000-foot standard RSA at the west end. The 835 feet of
runway pavement west of the new Runway 6R threshold and Taxiways E-16 and E-17 would require
being demolished and the Runway 6R approach lights relocated. The equivalent 835-foot shift of the
east end would require the tunneling of Sepulveda Boulevard and the relocation of the Runway 6R
localizer, as well as numerous commercial parking/staging lots, a service road and a fence. This
alternative maintains all current take-off and landing distances.
4.2.1.5

Install Standard EMAS

As depicted in Figure 4-11, standard EMAS beds are proposed to be installed at both runway ends.
Although the EMAS bed length is shown to be 550 feet, the ultimate length will be determined
during the design phase and could be different than what is assumed for this study. These beds
assume a 50-foot setback from the runway ends, requiring a total length of 600 feet for the RSA. The
existing blast fence is the limiting object on the west end, requiring the Runway 6R threshold to be
relocated east 455 feet to provide a 600-foot long area for the installation of the EMAS bed. The 455
feet of runway pavement west of the new Runway 6R threshold and Taxiways E-16 and E-17 would
be demolished and the Runway 6R approach lights relocated. The existing Runway 6R localizer is
the limiting object on the east end, allowing for a Runway 24R end shift of 265 feet to the east. A
service road would be relocated to the east around the RSA. The Standard EMAS configuration for
Runway 6R-24L results in a net runway length reduction of 190 feet from 10,285 feet to 10,095 feet.
4.2.2
Preliminary Review and Refinement of RSA Alternatives
Similar to the Runway 6L-24R analyses, preliminary review of the five Runway 6R-24L conceptual
alternatives was conducted by the RSA Technical Team and consisted of a general evaluation of
engineering practicability, site constraints, the extent for which the RSAs comply with standards, the
benefits achieved, and potential costs incurred for each of the alternatives. The objective of the
preliminary review was to identify key elements for eliminating alternatives and identifying the most
feasible alternative(s) for meeting RSA standards. During the review, FAA representatives stated
that improvement alternatives included in the Runway Safety Area Evaluation and Analysis
document for LAX were suggested solutions and were not necessarily required as long as the
ultimate preferred RSA alternative could meet the RSA standard in accordance with FAA criteria.
LAWA officials requested that the preferred alternative not reduce take-off length or airlines’
operational capabilities.
Following are the RSA Technical Team’s initial review comments for the conceptual alternatives:
•

Construct Standard RSA - Due to the major off-airport infrastructure changes, construction
costs and potential environmental impact to the dunes, this alternative was not considered to
be practical to implement.

•

Reduce Runway - Because this runway is primarily used for departures, this alternative
would not be practical to implement without incurring additional operational restrictions.
Since other conceptual alternatives and refinements could improve the RSA without
incurring such restrictions, it was determined that this alternative should not be considered
further.
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•

Implement Declared Distances - This alternative would not be practical to implement without
incurring additional operational restrictions. Because other alternatives and refinements
could improve the RSA without incurring operational restrictions, it was determined that this
alternative should not be considered for further review. The Technical Team was open to a
combination of conceptual alternatives or refinements that may include Declared Distances
as long as the resultant alternative does not restrict operations.

•

Shift Runway - Because this alternative would require the tunneling of Sepulveda Boulevard
and result in significant off-airport infrastructure changes and construction costs, this
alternative was not considered for further review.

•

Install Standard EMAS - A practical modification of this alternative as shown may include a
longer east runway extension and EMAS installation into a portion of the existing parking
lot. This alternative would maintain existing runway length. An EMAS at the west end was
not considered practicable because it would require reducing the runway length by 455 feet.

Based on the preliminary review of the conceptual alternatives, the Technical Team concluded that
the impacts associated with the Standard RSA, Reduce Runway, and Shift Runway alternatives were
too significant and that these conceptual alternatives were not practicable. However, the Technical
Team was open to considering refined alternatives that include a combination of Declared Distances,
Standard EMAS, or alternatives that take advantage of available property located east of Runway 6R24L. The following sections describe the refined alternatives that have been developed.
4.2.2.1

Refinement #1

As depicted in Figure 4-12, Refinement #1 uses a combination of declared distances and a runway
extension to obtain standard RSAs and to maintain existing runway lengths. At the east end, the
runway would be extended 835 feet east while the Runway 24L landing threshold would remain in
its existing location. Portions of parking lots east of the runway would require reconfiguration or
relocation. At the west end, a 1,000-foot RSA is obtained for Runway 24L landings and departures
by implementing declared distances. However, the existing Runway 24L ASDA of 10,285 feet
would be maintained as aircraft would depart from the new runway extension. A standard arrival
RSA of 600 feet is not achieved on Runway 6R with this refinement because it would require a 104foot relocation of the Runway 6R threshold and Approach Lights. The Runway 24L LDA is reduced
from 10,285 feet to 9,450 feet. Runway 6R distances remain unchanged.
4.2.2.2

Refinement #2

This alternative is similar to Refinement #1 but includes a standard 600-foot Runway 6R arrival
RSA. As depicted in Figure 4-13, the Runway 6R threshold is relocated 104 feet east to provide a
standard RSA for Runway 6R arrivals. This refinement requires the Runway 6R approach lights to
be relocated. Similar to Refinement #1, this alternative maintains the Runway 24L ASDA of 10,285
feet while reducing the Runway 24L LDA from 10,285 feet to 9,450 feet and the Runway 6R LDA
from 9,954 feet to 9,850 feet. The Runway 6R take-off distances remain unchanged. The RSA
Technical Team suggested that this refinement be carried forward for further consideration.
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4.2.2.3

Refinement #3

As depicted in Figure 4-14, this alternative uses a combination of installing standard EMAS beds,
shifting the runway to the east, and implementing declared distances. The EMAS bed configuration
at the west end is identical to the Standard EMAS conceptual alternative; the Runway 6R threshold
would be relocated 455 feet to the east and a standard EMAS bed would be located between the new
runway end and the existing blast fence. This alternative would require demolishing the runway
pavement, connecting taxiways west of the new Runway 6R threshold, and relocating the approach
lights. At the east end, the runway would be extended 455 feet, although the Runway 24L landing
threshold would remain in its existing location. A standard EMAS bed would be installed between
the new runway end and the relocated Runway 6R Localizer. Portions of parking lots would require
relocation and the Runway 24L approach lights would need to be reinstalled. This alternative
maintains all distances for Runway 6R and take-off distances for Runway 24L. The existing Runway
24L LDA is reduced from 10,285 feet to 9,830 feet.
4.2.2.4

Refinement #4

Similar to Refinement #3, this alternative proposes the installation of a standard EMAS bed and a
runway extension to the east on the Runway 24L end to meet RSA standards and maintain as much
take-off and landing length as possible. The key difference with Refinement #3 is that this
alternative does not make any changes to the west end. As depicted in Figure 4-15, the east runway
end would be extended 685 feet to the east, requiring the relocation of the Runway 6R localizer, a
service road, and the parking lots and the reinstallation of the Runway 24L approach lights. The
Runway 24L threshold would remain in its existing location. This alternative would increase the
Runway 6R distances by 685 feet.17 The Runway 24L ASDA would be reduced from 10, 285 feet to
10,135 feet and the Runway 24L LDA would be reduced from 10,285 feet to 9,450 feet.
4.2.2.5

Refinement #5

This alternative is the same as Refinement #4 at the east end of the runway but displaces the Runway
6R threshold 435 feet to the east to obtain a standard 600-foot Runway 6R arrival RSA, as show on
Figure 4-16. The relocation of the Runway 6R arrival threshold would require the relocation of the
Runway 6R approach lights. This alternative would increase the Runway 6R take-off distances by
685 feet and the Runway 6R LDA by 250 feet.18 However, the Runway 24L ASDA would be
reduced from 10, 285 feet to 10,135 feet and the Runway 24L LDA would be reduced from 10,285
feet to 9,450 feet.
4.2.2.6

Refinement #6

As shown on Figure 4-17, this alternative is the same as the Declared Distances conceptual
alternative at the east end of the runway but displaces the Runway 6R arrival threshold 435 feet east
to obtain a standard 600-foot Runway 6R arrival RSA. Additionally, this would require the
relocation of the Runway 6R approach lights. This alternative would decrease the Runway 6R
ASDA from 10, 285 feet to 10,170 feet and the Runway 6R LDA from 9,954 feet to 9,735 feet. The
Runway 24L ASDA and LDA would be reduced from 10,285 feet to 9,450 feet.

17

An extension of the TORA, TODA will require an airspace study with respect to the relocation of the Title 14
Code of Federal Regulations (14 CFR) Part 77 surface and the Runway 6R departure surface with respect to
Terminal Instrument Procedures (TERPS).
18
Ibid.
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4.2.3

Conclusion of Preliminary Review

During the preliminary review of the five conceptual and six refined alternatives, the FAA stated that
long-range plans at the Airport are currently under study and modifications necessary to comply with
RSA standards may not be practicable before the FAA target date of December 2015. The FAA
added that it is expected however, that incremental improvements of the RSAs can be implemented
in the short term.
As noted in the review of the conceptual alternatives, the Technical Team eliminated the Standard
RSA, Reduce Runway, and Shift Runway alternatives from further consideration, but was willing to
consider the Declared Distances and the Standard EMAS alternatives in combination with other
alternatives. At the conclusion of the preliminary review process for the refined alternatives,
however, the consensus of the RSA Technical Team was that none of the refined alternatives
appeared to be practicable.
The Technical Team initially considered the conceptual Declared Distances alternative as the
preferred alternative. With the exception of the RSA for Runway 6R arrivals, this alternative
provides standard safety areas at both ends of the runway with minimal implementation costs. The
primary concern with this alternative, however, is the reduction in the Runway 24L ASDA from
10,285 feet to 9,450 feet and the potential adverse impact that the reduced runway length could have
on aircraft operations. During 2008, there were approximately 120,000 departures from Runway 24L
representing approximately 42 percent of all departures at the Airport. Similarly, Runway 25R also
represented approximately 42 percent of all Airport departures.19 Aircraft not able to depart Runway
24L, due to the shortened length available, would use Runway 25R, resulting in an inefficient and
unbalanced airfield operation.

The final recommendation of the Declared Distances alternative, therefore, depends on
completion of the quantitative operational impact assessment and a final comparative evaluation
of all alternatives.

V.

Financial Feasibility of RSA Improvements

Improving RSAs that do not meet current dimensional standards is often difficult. Compensating for
terrain and environmental considerations can result in improvements that are not financially feasible.
Analysis shows that for aircraft overruns, EMAS can provide a safety enhancement, while requiring
less land disturbance and lower construction costs, thereby reducing significant overall costs. For
these reasons, the FAA uses the cost of implementing a typical EMAS bed as a benchmark when
considering RSA improvements. FAA Order 5200.9 establishes this benchmark as the maximum
feasible expenditure for RSA improvements for both runway ends, whether the alternative includes
EMAS or not. The costs of RSA alternatives (including the EMAS alternative) that exceed this
benchmark are generally considered not financially feasible. Per FAA guidelines, the maximum
feasible expenditure for a specific RSA is derived by identifying the design aircraft, determining the
length of an EMAS bed necessary to safely stop the design aircraft, and calculating the cost for the
typical EMAS installation.

19

Los Angeles International Airport Noise Management Office
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5.1

Design Aircraft

The design (or critical) aircraft is an aircraft that regularly uses the runway and that places the
greatest demand on the EMAS. This is usually, but not always, the heaviest or largest aircraft that
regularly uses the runway. EMAS performance depends not only on aircraft weight, but landing gear
configuration and tire pressure. Normally, "regular use" for federal funding is at least 500 annual
operations on the runway, but consideration is also given to projected trends in runway use before
making a final determination of design aircraft. The design aircraft identified for Runways 6L-24R
and 6R-24L, therefore, is the Airbus A380-800.

5.2

EMAS Bed Length Requirement

The EMAS bed length has to be such that it can safely stop the design aircraft traveling at 70 knots at
Maximum Take-Off Weight (MTOW). As shown in Figure 5-1, the standard EMAS bed length for
the design aircraft, as extrapolated from the graph, is between 500 feet and 600 feet. For purposes of
this study, the standard EMAS bed length was assumed to be 550 feet. However, the engineered
EMAS bed length will ultimately be determined during the design phase and could be different than
what is assumed for this study.
As shown in Figure 5-2, and per FAA guidelines for calculating the costs for installing an EMAS
bed, the maximum feasible expenditure for each runway’s RSA improvements (Runways 6L-24R or
6R-24L) is estimated to be a total of approximately $25 million for both runway ends, whether the
alternative includes EMAS or not.

5.3

Order of Magnitude Cost Estimates

Order of magnitude cost estimates were developed to determine if any alternatives exceeded the
maximum feasible expenditure of $25 million for RSA improvements per FAA guidelines.
5.3.1

Runway 6L-24R

Order of magnitude cost estimates were developed for the Declared Distances, EMAS, and
Refinement #1 alternatives. Although the Shift Runway alternative received additional consideration
for refinement, the Technical Team determined that it was not desirable or necessary to demolish
usable runway pavement. The estimated development costs for the three alternatives are as follows:
•
•
•

Declared Distances = $4.5 million (approximate)
Standard EMAS = $30.3 million (approximate) *
Refinement #1 = $14.1 million (approximate) *

*Does not include the cost for relocating or reinstalling the approach lighting systems.
Additional details for these cost estimates are provided in Appendix B.
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Figure 5-1
EMAS Bed Length Requirements

Los Angeles International Airport

Source: FAA Order 5200.9 Financial Feasibility and Equivalency of Runway Safety Area Improvements and EMAS.
Prepared by: Ricondo & Associates, Inc.
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Figure 5-2
Maximum Feasible RSA Improvement Cost

Los Angeles International Airport

Source: FAA Order 5200.9 Financial Feasibility and Equivalency of Runway Safety Area Improvements and EMAS.
Prepared by: Ricondo & Associates, Inc.
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5.3.2

Runway 6R-24L

Order of magnitude cost estimates were development for refinement alternatives #1 through #5.
Although the conceptual Declared Distances alternative was identified during the preliminary review
as the preferred alternative (contingent upon additional operational analysis), a detailed cost estimate
was not provided for this alternative as development costs for declared distances are typically not
significant. Refinement #6 was recognized to have significant operational impacts, so an order of
magnitude cost estimate was not warranted. Of the five refinement alternatives estimated, only
Refinements #1 and #2 are below the $25 million recommended maximum. All costs are
approximate:
•
•
•
•
•

Refinement #1 = $17.7 million
Refinement #2 = $17.9 million*
Refinement #3 = $68.2 million*
Refinement #4 = $40.1 million
Refinement #5 = $40.4 million*

*Does not include the cost for relocating or reinstalling the approach lighting systems.
Additional details for these order of magnitude cost estimates are provided in Appendix B.

VI.

Comparative Evaluation of RSA Alternatives

The RSA improvement alternatives for Runways 6L-24R and 6R-24L were subjected to an
evaluation process in accordance with FAA Order 5200.8, Runway Safety Area Program and FAA
Order 5200.9, Financial Feasibility and Equivalency of Runway Safety Area Improvements and
Engineered Material Arresting System. This guidance ensures that the preferred alternative is
operationally sound, environmentally safe, and financially feasible.
The comparative evaluation in this section is based primarily on qualitative measures identified in the
preliminary review. The criteria used in the comparative evaluation focuses on aircraft operational
impacts during construction, operational impacts after construction (end state), potential cost
impacts, and environmental impacts.

6.1
Impacts
The following section identifies the potential impacts of each alternative based on the evaluation
criteria and concludes with a recommendation to the FAA for RSA improvements to Runways 6L24R and 6R-24L.
6.1.1

Runway 6L-24R

Table 6-1 summarizes the qualitative comparison of the six RSA improvement alternatives for
Runway 6L-24R.
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Table 6-1
Runway Safety Area Study Comparative Matrix – Runway 6L-24R

Figure # Concept

Existing

Rwy End

Runway Shift /
Extension

Displaced
Threshold

Declared
Distances

6L

Standard RSA

Available Distances (Feet)
Standard
EMAS
TORA
TODA
ASDA
RUNWAY 6L-24R - RSA Improvement Alternatives

X

24R
STD RSA

Reduce Rwy

Refinement # 1

8,925

8,925

8,925

8,925

8,925

8,925

8,925

8,925

8,925

8,925

24R

X

8,925

8,925

8,925

8,925

6L

X

7,532

7,532

7,532

7,532

X

7,532

7,532

7,532

7,532

X

8,925

8,925

8,925

8,566

X

8,925

8,925

8,925

8,925

west 1393'
X

24R

STD EMAS

8,925

X

6L

Shift

8,925

6L

24R
Decl. Dist.

LDA

6L

west 623'

X

8,925

8,925

8,925

8,925

24R

west 623'

X

8,925

8,925

8,925

8,925

6L

X

X

8,925

8,925

8,925

8,925

24R

X

X

8,925

8,925

8,925

8,925

X

9,284

9,284

8,925

8,566

X

9,325

9,325

9,325

9,325

6L

west 359'

24R

359'

X

Operational
(Construction)

Operational
(end state)

Design &
Construction Cost

Environmental

Lincoln Blvd

DEPARTURE

Legend:
Minimal impacts
Moderate impacts
Major impacts
Preferred RSA Improvement Alternative
Source: U.S. Cost, Inc., 2009; Ricondo & Associates, Inc.
Prepared by: Ricondo & Associates, Inc.
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6.1.1.1

Operational Impacts (during construction)

Certain RSA improvement alternatives are likely to have a greater degree of operational impacts
during construction, especially those that include a runway extension or construction that abuts
existing runway pavement. This type of construction typically requires a temporary displaced
threshold that reduces landing/take-off distances and potentially reduces overall operational capacity.
As shown in Table 6-1, two of the six alternatives are expected to incur operational impacts during
construction: the Shift Runway and Refinement #1 alternatives. No construction impacts are
expected from the other alternatives.
6.1.1.2

Operational Impacts (end state)

Operational impacts after the completion of RSA improvements (end state) are related only to the
alternatives that permanently reduce runway landing or take-off lengths. As shown in Table 6-1,
only the Reduced Runway alternative has the potential for permanent operational impacts compared
with existing conditions. This impact is considered major due to a runway reduction of 1,393 feet.
As requested by the Technical Team, an operational impact assessment for the Declared Distances
alternative was completed and confirmed that no long-term impacts are associated with this
alternative. The results of the operational impact assessment for Runway 6L-24R are provided in
Appendix C.
6.1.1.3

Cost Impacts

The cost impacts for the RSA alternatives are compared in the matrix shown in Table 6-1. As
shown, the Standard RSA alternative received a major impact rating due to the extensive relocation
work necessary for Lincoln Boulevard and the service road. Four of the six alternatives received a
moderate impact rating: the Declared Distances, Shift Runway, Standard EMAS, and Refinement #1
alternatives. These four alternatives received a moderate cost impact rating because costs will be
incurred however, they are assumed to be less than the maximum feasible RSA improvement cost as
determined in Figure 5-2. The Reduced Runway alternative received a minimal impact rating for
cost because the only construction involved is demolishing existing pavement.
6.1.1.4

Environmental Impacts

Based on preliminary review of the refined RSA alternatives as well as previous environmental
analysis from the LAX Master Plan, the RSA improvements for Runway 6L-24R could include these
key potential impacts:
•

Water Quality: Grading could potentially impact water quality; the level of impact depends
on the limits of the grading. Any alternative that requires the relocation of Lincoln
Boulevard, the service road, or the covering of the Argo Ditch could potentially have an
impact on water quality. Additional analysis is necessary to determine the risk of any water
quality impacts.

•

Air Quality: Construction equipment emissions could potentially create impacts; the levels
depend on the construction schedule. Additional analysis will be necessary to determine the
extent of any impact from construction activities..

Based on the California Environmental Quality Act (CEQA), LAWA will need to conduct an initial
study to identify the extent of these impacts. If additional environmental analysis is necessary,
LAWA could conduct further environmental assessments to mitigate impacts. Based on federal
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regulations, LAWA will also need to provide documentation as required under the National
Environmental Policy Act (NEPA). If it is determined that all environmental concerns have been
eliminated or mitigated, LAWA could request a Categorical Exclusion (CATEX) for RSA
improvements. If some impacts require additional attention, an Environmental Assessment (EA)
may be required.
Table 6-1 provides a qualitative comparison of environmental impacts for all six RSA improvement
alternatives. As shown, five of the six alternatives are expected to have a moderate impact due to the
level of grading and construction activity. Only the Reduced Runway alternative is expected to have
minimal impacts since all its construction is associated with the demolition of runway/taxiway
pavement.
6.1.2
Runway 6R-24L
Table 6-2 summarizes the qualitative comparison of the eleven RSA improvement alternatives for
Runway 6R-24L.
6.1.2.1
Operational Impacts (during construction)
As shown in Table 6-2, only four of the alternatives would have minimal operational impacts during
construction: the Standard RSA, Reduced Runway, Declared Distances, and Refinement #6
alternatives. The remaining seven alternatives are expected to have moderate operational impacts
during construction.
6.1.2.2
Operational Impacts (end state)
As shown in Table 6-2, four alternatives would be expected to create major operational impacts
because they permanently reduce runway landing or take-off lengths: the Reduce Runway, Declared
Distances, Standard EMAS, and Refinement #6 alternatives. The Technical Team had eliminated the
Reduce Runway alternative during the preliminary review process, and based on the major
operational impacts rating, the Declared Distances, Standard EMAS, and Refinement #6 alternatives
were also eliminated. As requested by the Technical Team, a quantitative operational impact
assessment for the Declared Distance alternative was completed and identified that major impacts are
associated with this alternative. Results of the detailed operational impact assessment for Runway
6R-24L are provided in Appendix C.
6.1.2.3

Cost Impacts

The cost impact comparisons for the RSA alternatives are provided in the matrix shown in Table 6-2.
As shown, five alternatives received a major impact rating: the Standard RSA, Shift Runway, and
Refinement Alternatives #3, #4, and #5. The order of magnitude development costs for these five
alternatives are estimated to exceed the maximum feasible RSA improvement cost. The high
development cost eliminates these alternatives from further consideration. Four of the alternatives
received a moderate impact rating for development cost: the Standard EMAS, Refinement #1,
Refinement #2, and Refinement #6. Only the Reduce Runway and Declared Distances alternatives
received minimal impact ratings for development cost.
During the review process, the FAA raised the concern that it may not be financially practicable to
extend Runway 6R-24L to the east considering the current LAX plan to reconfigure Runway 6R24L. LAWA requested a “payback analysis” to determine the cost of temporary improvements prior
to the redevelopment of the north airfield. The results of the “payback analysis” for a Runway 6R24L extension is provided in Appendix D.
Runway Safety Area Practicability Study
Runways 6L-24R and 6R-24L

45

April 9, 2010
FINAL

Los Angeles International Airport
Table 6-2
Runway Safety Area Study Comparative Matrix – Runway 6R-24L
Available Distances (Feet)

Figure #Concept

Existing

Rwy End

Runway Shift /
Extension

6R

Displaced
Threshold

Declared
Distances

331'

X

Standard RSA

Standard
TORA
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EMAS
RUNWAY 6R-24L - RSA Improvement Alternatives

6R
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X

24L
Reduce Rwy
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10,285

10,285

10,285
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10,285

10,285
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X

10,285

10,285

10,285

9,954

X

10,285

10,285

10,285

10,285

6R

east 835'

X
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9,335

9,335

9,335

24L

west 115'

X

9,335
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6R
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24L
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10,285
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X
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X
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6R
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X

X
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10,095
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10,095

24L

east 265'

X

X
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10,095

10,095

10,095

6R

331'

X
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6.1.2.4

Environmental Impacts

Based on preliminary review of the refined RSA alternatives, as well as previous environmental
analysis from the LAX Master Plan, the RSA improvements for Runway 6R-24L could include these
key potential impacts:
•

Water Quality: Grading could potentially impact water quality; the level of impact depends
on the limits of the grading. Any alternative that extends Runway 6R-24L to the east could
have an impact on water quality in the area. Additional analysis will be necessary to
determine the extent of any water quality impacts.

•

Air Quality: Construction equipment emissions could potentially create impacts; the levels
depend on the construction schedule. Additional analysis will be necessary to determine the
extent of any impact from construction activities.

•

Endangered Species: Additional analysis will be necessary to determine the extent of any
potential impacts to the dunes area from construction activities.

Based on CEQA, LAWA will need to conduct an initial study to identify the extent of these impacts.
If additional environmental analysis is necessary, LAWA could conduct further environmental
assessments to mitigate impacts. Based on federal regulations, LAWA will also need to provide
documentation as required under the NEPA. If it is determined that all environmental concerns have
been eliminated or mitigated, LAWA could request a CATEX for RSA improvements. If some
impacts require additional attention, LAWA could also conduct an EA for the FAA.
Table 6-2 provides a qualitative comparison of environmental impacts for all 11 RSA improvement
alternatives. As shown, the Standard RSA and Shift Runway alternatives are expected to create
major impacts due to extensive construction requirements. Six of the alternatives (Standard EMAS
and Refinements #1 through #5) are expected to create moderate impacts due to limited grading and
construction activity. Only the Reduce Runway, Declared Distances, and Refinement #6 alternatives
are expected to have minimal impacts.

6.2

Evaluation Summary

6.2.1

Runway 6L-24R

Table 6-1 provides a comparative summary of all evaluation categories for the six RSA alternatives
for Runway 6L-24R: the original five conceptual alternatives and one refined alternative.
As shown, the Standard RSA and Reduced Runway alternatives include major impacts for cost and
operational impacts (end state), respectively. For these reasons, these alternatives were eliminated
from further consideration. Although the Shift Runway alternative has only moderate impacts, the
Technical Team determined that demolishing usable runway pavement was not desirable or
necessary. Of the remaining three alternatives, the Declared Distances alternative has the least
amount of impacts and the lowest anticipated construction cost.
6.2.2

Runway 6R-24L

Table 6-2 provides a comparative summary of all evaluation categories for the 11 RSA alternatives
for Runway 6R-24L: the original five conceptual alternatives and six refined alternatives.
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As shown, nine of the alternatives have been eliminated due to major operational or cost impacts: all
five conceptual alternatives (Standard RSA, Reduce Runway, Declared Distances, Shift Runway, and
Standard EMAS) and Refinement Alternatives #3 through #6. The only difference between
Refinement Alternatives #1 and #2 was whether displacing the Runway 6R threshold was practicable
and feasible due to the potential impact from the relocation of the Runway 6R approach lights in the
dunes. A preliminary assessment from the consultant team reported that from an environmental aspect,
it appears to be feasible to relocate the Runway 6R approach lights within the dunes.

6.3

Recommended RSA Improvement Alternative

6.3.1

Runway 6L-24R

Based on the analysis conducted in this study and the consensus of the RSA Technical Team, the
Declared Distances alternative is the recommended practicable RSA improvement alternative for
Runway 6L-24R. This alternative will allow Runway 6L-24R to comply with the RSA safety
objectives within acceptable operational, environmental, and financial constraints.
The recommendation of the Declared Distances alternative is based on the information and facts
obtained within the scope of this study. The environmental and order of magnitude cost impacts
have been estimated and actual impacts and cost totals will require additional environmental and
engineering studies (e.g., earthwork, drainage, and infrastructure).
6.3.2

Runway 6R-24L

Based on the analysis conducted in this study and the consensus of the RSA Technical Team, the
Refinement #2 alternative is the recommended practicable RSA improvement alternative for Runway
6R-24L. This alternative will allow Runway 6R-24L to comply with the RSA safety objectives
within acceptable operational, environmental, and financial constraints.
The recommendation of the Refinement #2 alternative is based on the information and facts obtained
within the scope of this study. The environmental and order of magnitude cost impacts have been
estimated and actual impacts and cost totals will require additional environmental and engineering
studies (e.g., earthwork, drainage, infrastructure, runway line-of-sight and geometry).
The FAA stated that relocation of the Runway 6R displaced landing threshold and Runway 6R glide
slope will require the development of new flight procedures to this runway.
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Appendix A
FAA’s Runway Safety Area Evaluation and Analysis For LAX
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Appendix B
Order of Magnitude Cost Estimates
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Estimated Construction Costs are in 2009 Dollars, therefore excludes escalation for future years.
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Item Description

Revised: December 1, 2009 by Gary Chase
Date: June 12, 2009
Estimator: David Tsao
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Estimated Construction Costs are in 2009 Dollars, therefore excludes escalation for future years.
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Estimated Construction Costs are in 2009 Dollars, therefore excludes escalation for future years.
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Dated: June 12, 2009
Estimator: David Tsao
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Estimated Construction Costs are in 2009 Dollars, therefore excludes escalation for future years.
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Estimated Construction Costs are in 2009 Dollars, therefore excludes escalation for future years.
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Estimated Construction Costs are in 2009 Dollars, therefore excludes escalation for future years.
LQFK(FRQRFUHWH%DVH&RXUVH

V\

 


Item Description

Dated: June 12, 2009
Estimator: David Tsao

6HUYLFH5RDG

SOW / Location

6L-25R REFINEMENT 1



30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



Item
No.

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83

Work Schedule

Estimated
Quantity
Unit

AVG UP

Total Using
Average UP

,Q3DYHPHQW7:<&HQWHUOLQH/LJKWZ%DVH
&DQ,VRODWLRQ7UDQVIRUPHULQ1HZ3&&
3DYHPHQW
(OHYDWHG7:<(GJH/LJKWZ%DVH&DQ
,VRODWLRQ7UDQVIRUPHULQ1HZ3&&3DYHPHQW

,Q3DYHPHQW5XQZD\&HQWHUOLQH/LJKWZ%DVH
&DQ,VRODWLRQ7UDQVIRUPHULQ1HZ3&&
3DYHPHQW
(OHYDWHG5XQZD\(GJH/LJKWZ%DVH&DQ
,VRODWLRQ7UDQVIRUPHULQ1HZ3&&3DYHPHQW

3DYHPHQW0DUNLQJVDQG6WULSLQJ &RDWV

/('/2EVWUXFWLRQ/LJKW

0RGLILFDWLRQVWR$/&06

&DEOH0HJJDU7HVWLQJ

5HJXODWRU7WHVWLQJ

3KRWRPHWULF7HVWLQJ

6RQRWXEH/HDYH2XW

'LDPRQG/HDYH2XW

1HZNZ5HJXODWRU

HD

HD




HD

HD




VI

HD

OV

OV

OV

OV

HD

HD

HD

































































































3DJHRI



























Estimated Construction Costs are in 2009 Dollars, therefore excludes escalation for future years.
$LUILHOG/LJKWLQJ&DEOH;/3IRUDPS

OI

 

FLUFXLW

Item Description

Dated: June 12, 2009
Estimator: David Tsao

$OO$UHDV

TOTAL 6L-25R REFINEMENT 1

Estimating Allownace

Subtotal w/ General Conditions

General Conditions

Subtotal 6L-25R Refinement 1

0RQ)UL1RUPDO:RUNLQJ+RXUV

5XQZD\/5HPRYH3DLQWHG3DYHPHQW
0DUNLQJV5XQZD\7KUHVKROG








30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83

0RQ)UL1RUPDO:RUNLQJ+RXUV
0RQ)UL1RUPDO:RUNLQJ+RXUV
30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83

0RQ)UL1RUPDO:RUNLQJ+RXUV



30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





Item
No.

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83

Work Schedule

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83

7:<(GJH/LJKWV

SOW / Location

6L-25R REFINEMENT 1
Estimated
Quantity
Unit

AVG UP

Total Using
Average UP

+\GURVHHGLQJ

,QVWDOO5XQZD\//RFDOL]HU$QWHQQD
)RXQGDWLRQ
3URFXUHDEG,QVWDOO//RFDOL]HU$QWHQQD
,QVWDOO//RFDOL]HU&DEOHV
5HPRYH3DLQWHG3DYHPHQW0DUNLQJV

5HPRYDORI(OHFWULFDOLWHPV

5HORFDWH([LVWLQJ$LUILHOG6LJQV

([LVWLQJ(OHYDWHG5XQZD\*XDUG/LJKWRQ1HZ
%DVH&DQDW1HZ/RFDWLRQ



















$FUH

OV
OV
VI

OV

OV

HD

HD





























$

$

$

$

$















3DJHRI

10,283,000

2,373,000

7,910,000

1,068,000

6,842,000















Estimated Construction Costs are in 2009 Dollars, therefore excludes escalation for future years.
,Q3DYHPHQW5XQZD\7RXFK'RZQ=RQH/LJKW

HD

 

Z%DVH&DQ,VRODWLRQ7UDQVIRUPHULQ1HZ
3&&3DYHPHQW
,Q3DYHPHQW5XQZD\*XDUG=RQH/LJKWZ

HD

 

%DVH&DQ,VRODWLRQ7UDQVIRUPHULQ1HZ3&&
3DYHPHQW
([LVWLQJ,Q3DYHPHQW5XQZD\*XDUG/LJKWRQ

HD

 

1HZ%DVH&DQDW1HZ/RFDWLRQ

Item Description

Dated: June 12, 2009
Estimator: David Tsao

Dated: December 02, 2009

RSA 6R-24L REFINEMENT SUMMARY

Refinement #

West End Im[provements

Refinement 1

1RQH5HTXLUHG

East End Improvements

Construction Cost

Estimating
Allowance

Subtotal
Construction Costs
w/ Estimating
Allowance

Project Soft
Costs

Project
Contingency

Total Project
Costs

$

9,912,000 $

2,974,000

$

12,886,000

$

3,479,000

$

1,289,000

$

17,654,000

$

10,065,000 $

3,020,000

$

13,085,000

$

3,533,000

$

1,309,000

$

17,927,000

$

38,273,000 $

11,482,000

$

49,755,000

$

13,434,000

$

4,976,000

$

68,165,000

$

22,536,000 $

6,761,000

$

29,297,000

$

7,910,000

$

2,930,000

$

40,137,000

$

22,672,000 $

6,802,000

$

29,474,000

$

7,958,000

$

2,947,000

$

40,379,000

6KLIW'LSODFPHQW7KUHVKROG (DVW
Refinement 2

Refinement 3

Refinement 4
w/ EMAS

6KLIW5XQZD\ (DVW
,QVWDOO6WDQGDUG(0$6
%XLOGLQJ&RQQHFWLQ7D[LZD\

1RQH5HTXLUHG

6KLIW'LVSODFHG7KUHVKROG (DVW
Refinement 5
w/ EMAS

Note: These estimated costs above are in 2009 Dollars, therefore exclude any escalation for future years.

Dated: June 12, 2009
Estimator: David Tsao

RSA 6R-24L Refinement 1
Item
No.

Item Description







&OHDULQJ *UXEELQJ
5HORFDWHG$2$)HQFH
)XUQLVK ,QVWDOO$2$)HQFH
$VSKDOW3DYHPHQW5HPRYDOLQFKWRLQFK
5HPRYHDQG&UXVK3&&3DYHPHQWLQFK
WKLFNQHVV



Estimated
Quantity

Total Using
Average UP

AVG UP




$FUHV
OI
OI
V\
V\

























8QFODVVLILHG([FDYDWLRQ(PEDQNPHQW



F\











(DUWKZRUN)LOOZ2Q6LWH0DWHULDO



F\












8QFODVVLILHG([FDYDWLRQ(PEDQNPHQW
(DUWKZRUN)LOOZ2Q6LWH0DWHULDO




F\
F\















8QFODVVLILHG([FDYDWLRQ(PEDQNPHQW



F\












8QVXLWDEOH([FDYDWLRQ
6XEJUDGH3UHSDUDWLRQ




F\
V\















6XEJUDGH3UHSDUDWLRQ



V\














6XEJUDGH3UHSDUDWLRQ
0LOO$&3DYHPHQW
*ULQG3&&3DYHPHQW
&UXVKHG$JUUHJDWH%DVH&RXUVH )$$,WHP
3






V\
V\
V\
F\























&UXVKHG$JUUHJDWH%DVH&RXUVH )$$,WHP
3



F\











&UXVKHG$JUUHJDWH%DVH&RXUVH )$$,WHP
3



F\













F\









F\











&UXVKHG$JUUHJDWH%DVH&RXUVH )$$,WHP
3
&UXVKHG$JUUHJDWH%DVH&RXUVH )$$,WHP
3
3URFHVV0LVFHOODQHRXV%DVH&RXUVH



F\











LQFK(FRQRFUHWH%DVH&RXUVH



V\














Unit

3DJHRI

Dated: June 12, 2009
Estimator: David Tsao

RSA 6R-24L Refinement 1
Item
No.

Item Description

Estimated
Quantity

Unit

Total Using
Average UP

AVG UP



$VSKDOW&RQFUHWH3DYPHQW&ODVV%
*UHHQERRN



WRQ











$VSKDOW&RQFUHWH3DYPHQW&ODVV%
*UHHQERRN



WRQ













WRQ











$VSKDOW&RQFUHWH3DYPHQW&ODVV%
*UHHQERRN
LQFK3&&3DYHPHQW SVLGD\



V\











LQFK3&&3DYHPHQW SVLGD\



V\












)XUQLVK ,QVWDOO3UHFDVW&RQFUHWH&XOYHUW
$LUILHOG3DLQWLQJZ5HIHOFWLYH%HDGV



F\
VI















$LUILHOG3DLQWLQJZR5HIHOFWLYH%HDGV



VI











2QHLQFK&RQGXLW



OI











7ZRLQFK&RQGXLW



OI











0DQKROH



HD

 







+DQGKROH



HD

 







3XOOER[



HD











$LUILHOG/LJKWLQJ&DEOH;/3IRUDPS
FLUFXLW



OI











$LUILHOG/LJKWLQJ&DEOH;/3IRUDPS
FLUFXLW



OI









3DJHRI

Dated: June 12, 2009
Estimator: David Tsao

RSA 6R-24L Refinement 1
Item
No.

Item Description

Estimated
Quantity

Unit

AVG UP

Total Using
Average UP



0RGXOH6LJQ



HD

 







1HZNZ5HJXODWRU



HD

 







'LDPRQG/HDYH2XW



HD











6RQRWXEH/HDYH2XW



HD











3KRWRPHWULF7HVWLQJ



OV

 







5HJXODWRU7WHVWLQJ



OV











&DEOH0HJJDU7HVWLQJ



OV

 







0RGLILFDWLRQVWR$/&06



OV

 







/('/2EVWUXFWLRQ/LJKW



HD











3DYHPHQW0DUNLQJVDQG6WULSLQJ &RDWV



VI











,Q3DYHPHQW5XQZD\&HQWHUOLQH/LJKWZ%DVH
&DQ,VRODWLRQ7UDQVIRUPHULQ1HZ3&&
3DYHPHQW
(OHYDWHG5XQZD\(GJH/LJKWZ%DVH&DQ
,VRODWLRQ7UDQVIRUPHULQ1HZ3&&3DYHPHQW



HD











HD











HD











HD













,Q3DYHPHQW7:<&HQWHUOLQH/LJKWZ%DVH
&DQ,VRODWLRQ7UDQVIRUPHULQ1HZ3&&
3DYHPHQW
(OHYDWHG7:<(GJH/LJKWZ%DVH&DQ
,VRODWLRQ7UDQVIRUPHULQ1HZ3&&3DYHPHQW

3DJHRI

Dated: June 12, 2009
Estimator: David Tsao

RSA 6R-24L Refinement 1
Item
No.




Item Description
,Q3DYHPHQW5XQZD\7RXFK'RZQ=RQH/LJKW
Z%DVH&DQ,VRODWLRQ7UDQVIRUPHULQ1HZ
3&&3DYHPHQW
,Q3DYHPHQW5XQZD\*XDUG=RQH/LJKWZ
%DVH&DQ,VRODWLRQ7UDQVIRUPHULQ1HZ3&&
3DYHPHQW
([LVWLQJ(OHYDWHG5XQZD\*XDUG/LJKWRQ1HZ
%DVH&DQDW1HZ/RFDWLRQ

Estimated
Quantity

Unit

Total Using
Average UP

AVG UP



HD











HD











HD











5HORFDWH([LVWLQJ$LUILHOG6LJQV



HD











5HPRYDORI(OHFWULFDOLWHPV



OV

 







,QVWDOO5XQZD\//RFDOL]HU$QWHQQD
)RXQGDWLRQ
3URFXUHDEG,QVWDOO//RFDOL]HU$QWHQQD
,QVWDOO//RFDOL]HU&DEOHV
&RQVWUXFWLRQ%DUULFDGHV6LJQVDQG
&RQVWUXFWLRQ)HQFLQJWR$FFRPPRGDWH3KDVLQJ



OV

 









OV
OV
OV

 
 
 











HD

 





$

8,574,000

$

1,338,000

$

9,912,000

$

2,974,000

$

12,886,000






5HORFDWH([LVWLQJ6HFXULW\*XDUG+RXVH





3DJHRI

Dated: June 12, 2009
Estimator: David Tsao

RSA 6R-24L Refinement 2

SOW / Location

Work Schedule

Item
No.

Item Description

Estimated
Quantity

Unit

Total Using
Average UP

AVG UP

$OO$UHDV
$2$)HQFH
5HPRYDORI([6HUYLFH5G 6KRXOGHU
5HPRYH([7:<

&OHDULQJ *UXEELQJ
0RQ)UL1RUPDO:RUNLQJ+RXUV
0RQ)UL1RUPDO:RUNLQJ+RXUV
30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83






&OHDULQJ *UXEELQJ
5HORFDWHG$2$)HQFH
$VSKDOW3DYHPHQW5HPRYDOLQFKWRLQFK
5HPRYHDQG&UXVK3&&3DYHPHQWLQFK
WKLFNQHVV






$FUHV
OI
V\
V\





















5RXJK*UDGLQJDW5XQZD\

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



8QFODVVLILHG([FDYDWLRQ(PEDQNPHQW



F\









5RXJK*UDGLQJDW5XQZD\

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



(DUWKZRUN)LOOZ2Q6LWH0DWHULDO



F\









5RXJK*UDGLQJDW7:<
5RXJK*UDGLQJDW7:<

0RQ)UL1RUPDO:RUNLQJ+RXUV
30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83




8QFODVVLILHG([FDYDWLRQ(PEDQNPHQW
(DUWKZRUN)LOOZ2Q6LWH0DWHULDO




F\
F\













5RXJK*UDGLQJ 6ORSLQJDW1HZ6HUYLFH5RDG 0RQ)UL1RUPDO:RUNLQJ+RXUV



8QFODVVLILHG([FDYDWLRQ(PEDQNPHQW



F\









8QVXLWDEOH([FDYDWLRQDW6HUYLFH5RDG
6XEJUDGH3UHSDUDWLRQDW5XQZD\

0RQ)UL1RUPDO:RUNLQJ+RXUV
30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83




8QVXLWDEOH([FDYDWLRQ
6XEJUDGH3UHSDUDWLRQ




F\
V\













6XEJUDGH3UHSDUDWLRQDW7:<

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



6XEJUDGH3UHSDUDWLRQ



V\









6XEJUDGH3UHSDUDWLRQ6HUYLFH5G
1HZ7:<&RQQHFWLRQ
1HZ7:<&RQQHFWLRQ
7+&$%DW5XQZD\6KRXOGHU

0RQ)UL1RUPDO:RUNLQJ+RXUV
0RQ)UL1RUPDO:RUNLQJ+RXUV
0RQ)UL1RUPDO:RUNLQJ+RXUV
30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83






6XEJUDGH3UHSDUDWLRQ
0LOO$&3DYHPHQW
*ULQG3&&3DYHPHQW
&UXVKHG$JUUHJDWH%DVH&RXUVH )$$,WHP
3






V\
V\
V\
F\





















7+&$%DW7:<

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



&UXVKHG$JUUHJDWH%DVH&RXUVH )$$,WHP
3



F\









7+&%DW6HUYLFH5RDG

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



&UXVKHG$JUUHJDWH%DVH&RXUVH )$$,WHP
3



F\









7+&$%DW6HUYLFH5RDG

0RQ)UL1RUPDO:RUNLQJ+RXUV





F\









30%DW5XQZD\6KRXOGHU

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



&UXVKHG$JUUHJDWH%DVH&RXUVH )$$,WHP
3
3URFHVV0LVFHOODQHRXV%DVH&RXUVH



F\









(FRQRFUHWHDW5XQZD\

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



LQFK(FRQRFUHWH%DVH&RXUVH



V\









$&DW5XQZD\6KRXOGHU :LGH(DFK6LGH

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



$VSKDOW&RQFUHWH3DYPHQW&ODVV%
*UHHQERRN



WRQ









3DJHRI

Dated: June 12, 2009
Estimator: David Tsao

RSA 6R-24L Refinement 2

SOW / Location

Work Schedule

Item
No.

Item Description

Estimated
Quantity

Unit

Total Using
Average UP

AVG UP

$&DW7:<

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



$VSKDOW&RQFUHWH3DYPHQW&ODVV%
*UHHQERRN



WRQ









$&DW6HUYLFH5RDG

0RQ)UL1RUPDO:RUNLQJ+RXUV





WRQ









3&&DW5XQZD\

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



$VSKDOW&RQFUHWH3DYPHQW&ODVV%
*UHHQERRN
LQFK3&&3DYHPHQW SVLGD\



V\









3&&DW7:<

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



LQFK3&&3DYHPHQW SVLGD\



V\









'LWFK$UHD
5XQZD\7:<

0RQ)UL1RUPDO:RUNLQJ+RXUV
30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83




)XUQLVK ,QVWDOO3UHFDVW&RQFUHWH&XOYHUW
$LUILHOG3DLQWLQJZ5HIHOFWLYH%HDGV



F\
VI













7:<6KRXOGHU*UHHQ3DLQW

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



$LUILHOG3DLQWLQJZR5HIHOFWLYH%HDGV



VI









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



2QHLQFK&RQGXLW



OI









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



7ZRLQFK&RQGXLW



OI









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



0DQKROH



HD

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



+DQGKROH



HD

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



3XOOER[



HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



$LUILHOG/LJKWLQJ&DEOH;/3IRUDPS
FLUFXLW



OI









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



$LUILHOG/LJKWLQJ&DEOH;/3IRUDPS
FLUFXLW



OI









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



0RGXOH6LJQ

 







HD

3DJHRI

Dated: June 12, 2009
Estimator: David Tsao

RSA 6R-24L Refinement 2

SOW / Location

6HUYLFH5RDG

Work Schedule

Item
No.

Item Description

Estimated
Quantity

Unit

AVG UP

Total Using
Average UP

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



1HZNZ5HJXODWRU



HD

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



'LDPRQG/HDYH2XW



HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



6RQRWXEH/HDYH2XW



HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



3KRWRPHWULF7HVWLQJ



OV

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



5HJXODWRU7WHVWLQJ



OV









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



&DEOH0HJJDU7HVWLQJ



OV

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



0RGLILFDWLRQVWR$/&06



OV

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



/('/2EVWUXFWLRQ/LJKW



HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



3DYHPHQW0DUNLQJVDQG6WULSLQJ &RDWV



VI









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



,Q3DYHPHQW5XQZD\&HQWHUOLQH/LJKWZ%DVH
&DQ,VRODWLRQ7UDQVIRUPHULQ1HZ3&&
3DYHPHQW
(OHYDWHG5XQZD\(GJH/LJKWZ%DVH&DQ
,VRODWLRQ7UDQVIRUPHULQ1HZ3&&3DYHPHQW



HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



,Q3DYHPHQW7:<&HQWHUOLQH/LJKWZ%DVH
&DQ,VRODWLRQ7UDQVIRUPHULQ1HZ3&&
3DYHPHQW
(OHYDWHG7:<(GJH/LJKWZ%DVH&DQ
,VRODWLRQ7UDQVIRUPHULQ1HZ3&&3DYHPHQW



HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



,Q3DYHPHQW5XQZD\7RXFK'RZQ=RQH/LJKW
Z%DVH&DQ,VRODWLRQ7UDQVIRUPHULQ1HZ
3&&3DYHPHQW



HD









3DJHRI

Dated: June 12, 2009
Estimator: David Tsao

RSA 6R-24L Refinement 2

SOW / Location

Work Schedule

Item
No.


30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83

,Q3DYHPHQW5XQZD\*XDUG=RQH/LJKWZ
%DVH&DQ,VRODWLRQ7UDQVIRUPHULQ1HZ3&&
3DYHPHQW
([LVWLQJ(OHYDWHG5XQZD\*XDUG/LJKWRQ1HZ
%DVH&DQDW1HZ/RFDWLRQ

Estimated
Quantity

Unit

Total Using
Average UP

AVG UP



HD











HD









5HORFDWH([LVWLQJ$LUILHOG6LJQV



HD











5HPRYDORI(OHFWULFDOLWHPV



OV

 





0RQ)UL1RUPDO:RUNLQJ+RXUV





OV

 





0RQ)UL1RUPDO:RUNLQJ+RXUV
0RQ)UL1RUPDO:RUNLQJ+RXUV
30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





,QVWDOO5XQZD\//RFDOL]HU$QWHQQD
)RXQGDWLRQ
3URFXUHDEG,QVWDOO//RFDOL]HU$QWHQQD
,QVWDOO//RFDOL]HU&DEOHV
&RQVWUXFWLRQ%DUULFDGHV6LJQVDQG
&RQVWUXFWLRQ)HQFLQJWR$FFRPPRGDWH3KDVLQJ





OV
OV
OV

 
 
 









6HUYLFH5RDG
5XQZD\55HPRYH3DLQWHG3DYHPHQW
0DUNLQJV5XQZD\7KUHVKROG

0RQ)UL1RUPDO:RUNLQJ+RXUV
30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83




5HORFDWH([LVWLQJ6HFXULW\*XDUG+RXVH
5HPRYH3DLQWHG3DYHPHQW0DUNLQJV




HD
VI

 









5XQZD\5

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



(OHYDWHG5XQZD\7KUHVKROG/LJKWZ%DVH&DQ
,VRODWLRQ7UDQVIRUPHULQ1HZ3&&3DYHPHQW



HD























$

13,085,000.00

7:<(GJH/LJKWV

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83

Item Description

6XEWRWDO5/5HILQHPHQW
*HQHUDO&RQGLWLRQV



6XEWRWDOZ*HQHUDO&RQGLWLRQV
(VWLPDWLQJ$OORZQDFH

TOTAL 6R-24L - Refinement 2





3DJHRI

Dated: June 12, 2009
Estimator: David Tsao

RSA 6R-24L Refinement 3

SOW / Location

Work Schedule

Item
No.

Item Description

$OO$UHDV
$2$)HQFH
$2$)HQFH
56$DW/
56$DW/
5HPRYDORI([6HUYLFH5G 6KRXOGHU
5HPRYH([7:<

&OHDULQJ *UXEELQJ
0RQ)UL1RUPDO:RUNLQJ+RXUV
0RQ)UL1RUPDO:RUNLQJ+RXUV
0RQ)UL1RUPDO:RUNLQJ+RXUV
0RQ)UL1RUPDO:RUNLQJ+RXUV
0RQ)UL1RUPDO:RUNLQJ+RXUV
30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83









&OHDULQJ *UXEELQJ
5HORFDWHG$2$)HQFH
)XUQLVK ,QVWDOO$2$)HQFH
6WUXFWXUDO&RQFUHWH5HWDLQLQJ:DOO
5HLQIRUFHPHQW8QFRDWHG
$VSKDOW3DYHPHQW5HPRYDOLQFKWRLQFK
5HPRYHDQG&UXVK3&&3DYHPHQWLQFK
WKLFNQHVV

5HPRYH5XQZD\/

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



5RXJK*UDGLQJDW5XQZD\

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83

5RXJK*UDGLQJDW5XQZD\

Estimated
Quantity



Unit

Total Using
Average UP

AVG UP






$FUHV
OI
OI
F\
OE
V\
V\

































5HPRYHDQG&UXVK3&&3DYHPHQWLQFK
WKLFNQHVV



V\











8QFODVVLILHG([FDYDWLRQ(PEDQNPHQW



F\









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



(DUWKZRUN)LOOZ2Q6LWH0DWHULDO



F\









5RXJK*UDGLQJDW7:<
5RXJK*UDGLQJDW7:<

0RQ)UL1RUPDO:RUNLQJ+RXUV
30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83




8QFODVVLILHG([FDYDWLRQ(PEDQNPHQW
(DUWKZRUN)LOOZ2Q6LWH0DWHULDO




F\
F\













8QVXLWDEOH([FDYDWLRQDW6HUYLFH5RDG
6XEJUDGH3UHSDUDWLRQDW5XQZD\

0RQ)UL1RUPDO:RUNLQJ+RXUV
30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83




8QVXLWDEOH([FDYDWLRQ
6XEJUDGH3UHSDUDWLRQ




F\
V\













6XEJUDGH3UHSDUDWLRQDW7:<

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



6XEJUDGH3UHSDUDWLRQ



V\









6XEJUDGH3UHSDUDWLRQ6HUYLFH5G
1HZ7:<&RQQHFWLRQ
1HZ7:<&RQQHFWLRQ
7+&$%DW5XQZD\6KRXOGHU

0RQ)UL1RUPDO:RUNLQJ+RXUV
0RQ)UL1RUPDO:RUNLQJ+RXUV
0RQ)UL1RUPDO:RUNLQJ+RXUV
30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83






6XEJUDGH3UHSDUDWLRQ
0LOO$&3DYHPHQW
*ULQG3&&3DYHPHQW
&UXVKHG$JUUHJDWH%DVH&RXUVH )$$,WHP
3






V\
V\
V\
F\





















7+&$%DW7:<

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



&UXVKHG$JUUHJDWH%DVH&RXUVH )$$,WHP
3



F\









7+&%DW6HUYLFH5RDG

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



&UXVKHG$JUUHJDWH%DVH&RXUVH )$$,WHP
3



F\









7+&$%DW6HUYLFH5RDG

0RQ)UL1RUPDO:RUNLQJ+RXUV





F\









30%DW5XQZD\6KRXOGHU

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



&UXVKHG$JUUHJDWH%DVH&RXUVH )$$,WHP
3
3URFHVV0LVFHOODQHRXV%DVH&RXUVH



F\









(FRQRFUHWHDW5XQZD\

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



LQFK(FRQRFUHWH%DVH&RXUVH



V\









3DJHRI

Dated: June 12, 2009
Estimator: David Tsao

RSA 6R-24L Refinement 3

SOW / Location

Work Schedule

Item
No.

Item Description

Estimated
Quantity

Unit

Total Using
Average UP

AVG UP

$&DW5XQZD\6KRXOGHU :LGH(DFK6LGH

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



$VSKDOW&RQFUHWH3DYPHQW&ODVV%
*UHHQERRN



WRQ









$&DW7:<

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



$VSKDOW&RQFUHWH3DYPHQW&ODVV%
*UHHQERRN



WRQ









$&DW6HUYLFH5RDG

0RQ)UL1RUPDO:RUNLQJ+RXUV





WRQ









3&&DW5XQZD\

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



$VSKDOW&RQFUHWH3DYPHQW&ODVV%
*UHHQERRN
LQFK3&&3DYHPHQW SVLGD\



V\









3&&DW7:<

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



LQFK3&&3DYHPHQW SVLGD\



V\









'LWFK$UHD
5XQZD\7:<

0RQ)UL1RUPDO:RUNLQJ+RXUV
30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83




)XUQLVK ,QVWDOO3UHFDVW&RQFUHWH&XOYHUW
$LUILHOG3DLQWLQJZ5HIHOFWLYH%HDGV



F\
VI













7:<6KRXOGHU*UHHQ3DLQW

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



$LUILHOG3DLQWLQJZR5HIHOFWLYH%HDGV



VI









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



2QHLQFK&RQGXLW



OI









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



7ZRLQFK&RQGXLW



OI









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



0DQKROH



HD

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



+DQGKROH



HD

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



3XOOER[



HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



$LUILHOG/LJKWLQJ&DEOH;/3IRUDPS
FLUFXLW



OI









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



$LUILHOG/LJKWLQJ&DEOH;/3IRUDPS
FLUFXLW



OI









3DJHRI

Dated: June 12, 2009
Estimator: David Tsao

RSA 6R-24L Refinement 3

SOW / Location

6HUYLFH5RDG

Work Schedule

Item
No.

Item Description

Estimated
Quantity

Unit

AVG UP

Total Using
Average UP

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



0RGXOH6LJQ



HD

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



1HZNZ5HJXODWRU



HD

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



'LDPRQG/HDYH2XW



HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



6RQRWXEH/HDYH2XW



HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



3KRWRPHWULF7HVWLQJ



OV

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



5HJXODWRU7WHVWLQJ



OV









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



&DEOH0HJJDU7HVWLQJ



OV

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



0RGLILFDWLRQVWR$/&06



OV

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



/('/2EVWUXFWLRQ/LJKW



HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



3DYHPHQW0DUNLQJVDQG6WULSLQJ &RDWV



VI









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



,Q3DYHPHQW5XQZD\&HQWHUOLQH/LJKWZ%DVH
&DQ,VRODWLRQ7UDQVIRUPHULQ1HZ3&&
3DYHPHQW
(OHYDWHG5XQZD\(GJH/LJKWZ%DVH&DQ
,VRODWLRQ7UDQVIRUPHULQ1HZ3&&3DYHPHQW



HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



,Q3DYHPHQW7:<&HQWHUOLQH/LJKWZ%DVH
&DQ,VRODWLRQ7UDQVIRUPHULQ1HZ3&&
3DYHPHQW
(OHYDWHG7:<(GJH/LJKWZ%DVH&DQ
,VRODWLRQ7UDQVIRUPHULQ1HZ3&&3DYHPHQW



HD









3DJHRI

Dated: June 12, 2009
Estimator: David Tsao

RSA 6R-24L Refinement 3

SOW / Location

Work Schedule

Item
No.

Item Description

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



([LVWLQJ(OHYDWHG5XQZD\*XDUG/LJKWRQ1HZ
%DVH&DQDW1HZ/RFDWLRQ

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



0RQ)UL1RUPDO:RUNLQJ+RXUV



0RQ)UL1RUPDO:RUNLQJ+RXUV
0RQ)UL1RUPDO:RUNLQJ+RXUV
30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





5XQZD\55HPRYH3DLQWHG3DYHPHQW
0DUNLQJV5XQZD\7KUHVKROG

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



5HPRYH3DLQWHG3DYHPHQW0DUNLQJV

5XQZD\5

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



(OHYDWHG5XQZD\7KUHVKROG/LJKWZ%DVH&DQ
,VRODWLRQ7UDQVIRUPHULQ1HZ3&&3DYHPHQW

$OO$UHDV
5XQZD\5/

0RQ)UL1RUPDO:RUNLQJ+RXUV
30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83




+\GURVHHGLQJ
) ,(0$6

7:<(GJH/LJKWV

,Q3DYHPHQW5XQZD\7RXFK'RZQ=RQH/LJKW
Z%DVH&DQ,VRODWLRQ7UDQVIRUPHULQ1HZ
3&&3DYHPHQW
,Q3DYHPHQW5XQZD\*XDUG=RQH/LJKWZ
%DVH&DQ,VRODWLRQ7UDQVIRUPHULQ1HZ3&&
3DYHPHQW
([LVWLQJ,Q3DYHPHQW5XQZD\*XDUG/LJKWRQ
1HZ%DVH&DQDW1HZ/RFDWLRQ

Estimated
Quantity

Unit



HD











HD









HD









HD









5HPRYDORI(OHFWULFDOLWHPV



OV

 





,QVWDOO5XQZD\//RFDOL]HU$QWHQQD
)RXQGDWLRQ
3URFXUHDEG,QVWDOO//RFDOL]HU$QWHQQD
,QVWDOO//RFDOL]HU&DEOHV
&RQVWUXFWLRQ%DUULFDGHV6LJQVDQG
&RQVWUXFWLRQ)HQFLQJWR$FFRPPRGDWH3KDVLQJ



OV

 









OV
OV
OV

 
 
 











VI











HD









$FUH
VI









 




6XEWRWDO5/5HILQHPHQW
*HQHUDO&RQGLWLRQV



 


6XEWRWDOZ*HQHUDO&RQGLWLRQV
(VWLPDWLQJ$OORZQDFH

Total Using
Average UP

AVG UP





 


 

3DJHRI

Dated: June 12, 2009
Estimator: David Tsao

RSA 6R-24L Refinement 3

SOW / Location

Work Schedule

TOTAL 6R-24L - Refinement 3

Item
No.

Item Description

Estimated
Quantity

Unit

AVG UP

Total Using
Average UP
$ 49,755,000.00

3DJHRI

Dated: June 12, 2009
Estimator: David Tsao

RSA 6R-24L Refinement 4 w EMAS

SOW / Location

Work Schedule

Item
No.

Item Description

Estimated
Quantity

Unit

Total Using
Average UP







$FUHV
OI
OI
V\
V\



























F\









AVG UP

$OO$UHDV
$2$)HQFH
$2$)HQFH
5HPRYDORI([6HUYLFH5G 6KRXOGHU
5HPRYH([7:<

&OHDULQJ *UXEELQJ
0RQ)UL1RUPDO:RUNLQJ+RXUV
0RQ)UL1RUPDO:RUNLQJ+RXUV
0RQ)UL1RUPDO:RUNLQJ+RXUV
30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83







&OHDULQJ *UXEELQJ
5HORFDWHG$2$)HQFH
)XUQLVK ,QVWDOO$2$)HQFH
$VSKDOW3DYHPHQW5HPRYDOLQFKWRLQFK
5HPRYHDQG&UXVK3&&3DYHPHQWLQFK
WKLFNQHVV

5RXJK*UDGLQJDW5XQZD\

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



8QFODVVLILHG([FDYDWLRQ(PEDQNPHQW

5RXJK*UDGLQJDW5XQZD\

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



(DUWKZRUN)LOOZ2Q6LWH0DWHULDO



F\









5RXJK*UDGLQJDW7:<

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



(DUWKZRUN)LOOZ2Q6LWH0DWHULDO



F\









6XEJUDGH3UHSDUDWLRQDW5XQZD\

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



6XEJUDGH3UHSDUDWLRQ



V\









6XEJUDGH3UHSDUDWLRQDW7:<

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



6XEJUDGH3UHSDUDWLRQ



V\









1HZ7:<&RQQHFWLRQ
1HZ7:<&RQQHFWLRQ
7+&$%DW5XQZD\6KRXOGHU

0RQ)UL1RUPDO:RUNLQJ+RXUV
0RQ)UL1RUPDO:RUNLQJ+RXUV
30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





0LOO$&3DYHPHQW
*ULQG3&&3DYHPHQW
&UXVKHG$JUUHJDWH%DVH&RXUVH )$$,WHP
3





V\
V\
F\

















7+&$%DW7:<

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



&UXVKHG$JUUHJDWH%DVH&RXUVH )$$,WHP
3



F\









7+&%DW6HUYLFH5RDG

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



&UXVKHG$JUUHJDWH%DVH&RXUVH )$$,WHP
3



F\









30%DW5XQZD\6KRXOGHU

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



3URFHVV0LVFHOODQHRXV%DVH&RXUVH



F\









(FRQRFUHWHDW5XQZD\

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



LQFK(FRQRFUHWH%DVH&RXUVH



V\









$&DW5XQZD\6KRXOGHU :LGH(DFK6LGH

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



$VSKDOW&RQFUHWH3DYPHQW&ODVV%
*UHHQERRN



WRQ









$&DW7:<

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



$VSKDOW&RQFUHWH3DYPHQW&ODVV%
*UHHQERRN



WRQ









3&&DW5XQZD\

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



LQFK3&&3DYHPHQW SVLGD\



V\









3DJHRI

Dated: June 12, 2009
Estimator: David Tsao

RSA 6R-24L Refinement 4 w EMAS

SOW / Location

Work Schedule

Item
No.

Item Description

3&&DW7:<

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



LQFK3&&3DYHPHQW SVLGD\

'LWFK$UHD
5XQZD\7:<

0RQ)UL1RUPDO:RUNLQJ+RXUV
30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83




7:<6KRXOGHU*UHHQ3DLQW

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83

Estimated
Quantity

Unit

Total Using
Average UP

AVG UP



V\









)XUQLVK ,QVWDOO3UHFDVW&RQFUHWH&XOYHUW
$LUILHOG3DLQWLQJZ5HIHOFWLYH%HDGV



F\
VI















$LUILHOG3DLQWLQJZR5HIHOFWLYH%HDGV



VI









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



2QHLQFK&RQGXLW



OI









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



7ZRLQFK&RQGXLW



OI









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



0DQKROH



HD

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



+DQGKROH



HD

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



3XOOER[



HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



$LUILHOG/LJKWLQJ&DEOH;/3IRUDPS
FLUFXLW



OI









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



$LUILHOG/LJKWLQJ&DEOH;/3IRUDPS
FLUFXLW



OI









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



0RGXOH6LJQ



HD

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



1HZNZ5HJXODWRU



HD

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



'LDPRQG/HDYH2XW



HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



6RQRWXEH/HDYH2XW



HD









3DJHRI

Dated: June 12, 2009
Estimator: David Tsao

RSA 6R-24L Refinement 4 w EMAS

SOW / Location

6HUYLFH5RDG

Work Schedule

Item
No.

Item Description

Estimated
Quantity

Unit

AVG UP

Total Using
Average UP

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



3KRWRPHWULF7HVWLQJ



OV

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



5HJXODWRU7WHVWLQJ



OV









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



&DEOH0HJJDU7HVWLQJ



OV

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



0RGLILFDWLRQVWR$/&06



OV

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



/('/2EVWUXFWLRQ/LJKW



HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



3DYHPHQW0DUNLQJVDQG6WULSLQJ &RDWV

VI







30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



,Q3DYHPHQW5XQZD\&HQWHUOLQH/LJKWZ%DVH
&DQ,VRODWLRQ7UDQVIRUPHULQ1HZ3&&
3DYHPHQW
(OHYDWHG5XQZD\(GJH/LJKWZ%DVH&DQ
,VRODWLRQ7UDQVIRUPHULQ1HZ3&&3DYHPHQW



HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



,Q3DYHPHQW7:<&HQWHUOLQH/LJKWZ%DVH
&DQ,VRODWLRQ7UDQVIRUPHULQ1HZ3&&
3DYHPHQW
(OHYDWHG7:<(GJH/LJKWZ%DVH&DQ
,VRODWLRQ7UDQVIRUPHULQ1HZ3&&3DYHPHQW



HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





HD









,Q3DYHPHQW5XQZD\7RXFK'RZQ=RQH/LJKW
Z%DVH&DQ,VRODWLRQ7UDQVIRUPHULQ1HZ
3&&3DYHPHQW
,Q3DYHPHQW5XQZD\*XDUG=RQH/LJKWZ
%DVH&DQ,VRODWLRQ7UDQVIRUPHULQ1HZ3&&
3DYHPHQW
([LVWLQJ(OHYDWHG5XQZD\*XDUG/LJKWRQ1HZ
%DVH&DQDW1HZ/RFDWLRQ
5HORFDWH([LVWLQJ$LUILHOG6LJQV



3DJHRI

Dated: June 12, 2009
Estimator: David Tsao

RSA 6R-24L Refinement 4 w EMAS

SOW / Location
7:<(GJH/LJKWV

6HUYLFH5RDG
$OO$UHDV
5XQZD\5/

Work Schedule

Item
No.

Item Description

Estimated
Quantity

Unit

AVG UP

Total Using
Average UP

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



5HPRYDORI(OHFWULFDOLWHPV



OV

 





0RQ)UL1RUPDO:RUNLQJ+RXUV





OV

 





0RQ)UL1RUPDO:RUNLQJ+RXUV
0RQ)UL1RUPDO:RUNLQJ+RXUV
30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





,QVWDOO5XQZD\//RFDOL]HU$QWHQQD
)RXQGDWLRQ
3URFXUHDEG,QVWDOO//RFDOL]HU$QWHQQD
,QVWDOO//RFDOL]HU&DEOHV
&RQVWUXFWLRQ%DUULFDGHV6LJQVDQG
&RQVWUXFWLRQ)HQFLQJWR$FFRPPRGDWH3KDVLQJ





OV
OV
OV

 
 
 









0RQ)UL1RUPDO:RUNLQJ+RXUV
0RQ)UL1RUPDO:RUNLQJ+RXUV
30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





HD
$FUH
VI

 
 



























$

29,297,000.00

5HORFDWH([LVWLQJ6HFXULW\*XDUG+RXVH
+\GURVHHGLQJ
) ,(0$6





6XEWRWDO5/5HILQHPHQW
*HQHUDO&RQGLWLRQV



6XEWRWDOZ*HQHUDO&RQGLWLRQV
(VWLPDWLQJ$OORZQDFH

TOTAL 6R-24L - Refinement 4



3DJHRI

Revised: December 2, 2009 by Joe Miller
Dated: June 12, 2009
Estimator: David Tsao

RSA 6R-24L Refinement 5 w EMAS

SOW / Location

Work Schedule

Item
No.

Item Description

Estimated
Quantity

Unit

Total Using
Average UP







$FUHV
OI
OI
V\
V\



























F\









AVG UP

$OO$UHDV
$2$)HQFH
$2$)HQFH
5HPRYDORI([6HUYLFH5G 6KRXOGHU
5HPRYH([7:<

&OHDULQJ *UXEELQJ
0RQ)UL1RUPDO:RUNLQJ+RXUV
0RQ)UL1RUPDO:RUNLQJ+RXUV
0RQ)UL1RUPDO:RUNLQJ+RXUV
30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83







&OHDULQJ *UXEELQJ
5HORFDWHG$2$)HQFH
)XUQLVK ,QVWDOO$2$)HQFH
$VSKDOW3DYHPHQW5HPRYDOLQFKWRLQFK
5HPRYHDQG&UXVK3&&3DYHPHQWLQFK
WKLFNQHVV

5RXJK*UDGLQJDW5XQZD\

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



8QFODVVLILHG([FDYDWLRQ(PEDQNPHQW

5RXJK*UDGLQJDW5XQZD\

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



(DUWKZRUN)LOOZ2Q6LWH0DWHULDO



F\









5RXJK*UDGLQJDW7:<

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



(DUWKZRUN)LOOZ2Q6LWH0DWHULDO



F\









6XEJUDGH3UHSDUDWLRQDW5XQZD\

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



6XEJUDGH3UHSDUDWLRQ



V\









6XEJUDGH3UHSDUDWLRQDW7:<

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



6XEJUDGH3UHSDUDWLRQ



V\









1HZ7:<&RQQHFWLRQ
1HZ7:<&RQQHFWLRQ
7+&$%DW5XQZD\6KRXOGHU

0RQ)UL1RUPDO:RUNLQJ+RXUV
0RQ)UL1RUPDO:RUNLQJ+RXUV
30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





0LOO$&3DYHPHQW
*ULQG3&&3DYHPHQW
&UXVKHG$JUUHJDWH%DVH&RXUVH )$$,WHP
3





V\
V\
F\

















7+&$%DW7:<

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



&UXVKHG$JUUHJDWH%DVH&RXUVH )$$,WHP
3



F\









7+&$%7:<6KRXOGHU

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



&UXVKHG$JUUHJDWH%DVH&RXUVH )$$,WHP
3



F\









30%DW5XQZD\6KRXOGHU

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



3URFHVV0LVFHOODQHRXV%DVH&RXUVH



F\









(FRQRFUHWHDW5XQZD\

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



LQFK(FRQRFUHWH%DVH&RXUVH



V\









$&DW5XQZD\6KRXOGHU :LGH(DFK6LGH

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



$VSKDOW&RQFUHWH3DYPHQW&ODVV%
*UHHQERRN



WRQ









$&DW7:<

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



$VSKDOW&RQFUHWH3DYPHQW&ODVV%
*UHHQERRN



WRQ









3&&DW5XQZD\

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



LQFK3&&3DYHPHQW SVLGD\



V\









3DJHRI

Revised: December 2, 2009 by Joe Miller
Dated: June 12, 2009
Estimator: David Tsao

RSA 6R-24L Refinement 5 w EMAS

SOW / Location

Work Schedule

Item
No.

Item Description

3&&DW7:<

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



LQFK3&&3DYHPHQW SVLGD\

5XQZD\7:<

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



7:<6KRXOGHU*UHHQ3DLQW

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83

Estimated
Quantity

Unit

Total Using
Average UP

AVG UP



V\









$LUILHOG3DLQWLQJZ5HIHOFWLYH%HDGV



VI











$LUILHOG3DLQWLQJZR5HIHOFWLYH%HDGV



VI









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



2QHLQFK&RQGXLW



OI









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



7ZRLQFK&RQGXLW



OI









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



0DQKROH



HD

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



+DQGKROH



HD

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



3XOOER[



HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



$LUILHOG/LJKWLQJ&DEOH;/3IRUDPS
FLUFXLW



OI









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



$LUILHOG/LJKWLQJ&DEOH;/3IRUDPS
FLUFXLW



OI









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



0RGXOH6LJQ



HD

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



1HZNZ5HJXODWRU



HD

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



'LDPRQG/HDYH2XW



HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



6RQRWXEH/HDYH2XW



HD









3DJHRI

Revised: December 2, 2009 by Joe Miller
Dated: June 12, 2009
Estimator: David Tsao

RSA 6R-24L Refinement 5 w EMAS

SOW / Location

7:<(GJH/LJKWV

Work Schedule

Item
No.

Item Description

Estimated
Quantity

Unit

AVG UP

Total Using
Average UP

30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



3KRWRPHWULF7HVWLQJ



OV

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



5HJXODWRU7WHVWLQJ



OV









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



&DEOH0HJJDU7HVWLQJ



OV

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



0RGLILFDWLRQVWR$/&06



OV

 





30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



/('/2EVWUXFWLRQ/LJKW



HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



,Q3DYHPHQW5XQZD\&HQWHUOLQH/LJKWZ%DVH
&DQ,VRODWLRQ7UDQVIRUPHULQ1HZ3&&
3DYHPHQW
(OHYDWHG5XQZD\(GJH/LJKWZ%DVH&DQ
,VRODWLRQ7UDQVIRUPHULQ1HZ3&&3DYHPHQW



HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



,Q3DYHPHQW7:<&HQWHUOLQH/LJKWZ%DVH
&DQ,VRODWLRQ7UDQVIRUPHULQ1HZ3&&
3DYHPHQW
(OHYDWHG7:<(GJH/LJKWZ%DVH&DQ
,VRODWLRQ7UDQVIRUPHULQ1HZ3&&3DYHPHQW



HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



,Q3DYHPHQW5XQZD\7RXFK'RZQ=RQH/LJKW
Z%DVH&DQ,VRODWLRQ7UDQVIRUPHULQ1HZ
3&&3DYHPHQW
,Q3DYHPHQW5XQZD\*XDUG=RQH/LJKWZ
%DVH&DQ,VRODWLRQ7UDQVIRUPHULQ1HZ3&&
3DYHPHQW
([LVWLQJ(OHYDWHG5XQZD\*XDUG/LJKWRQ1HZ
%DVH&DQDW1HZ/RFDWLRQ



HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



5HORFDWH([LVWLQJ$LUILHOG6LJQV



HD









30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83



5HPRYDORI(OHFWULFDOLWHPV



OV

 





0RQ)UL1RUPDO:RUNLQJ+RXUV



,QVWDOO5XQZD\//RFDOL]HU$QWHQQD
)RXQGDWLRQ



OV

 





3DJHRI

Revised: December 2, 2009 by Joe Miller
Dated: June 12, 2009
Estimator: David Tsao

RSA 6R-24L Refinement 5 w EMAS

SOW / Location

Work Schedule

Item
No.

Item Description

0RQ)UL1RUPDO:RUNLQJ+RXUV
0RQ)UL1RUPDO:RUNLQJ+RXUV
30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83





3URFXUHDEG,QVWDOO//RFDOL]HU$QWHQQD
,QVWDOO//RFDOL]HU&DEOHV
&RQVWUXFWLRQ%DUULFDGHV6LJQVDQG
&RQVWUXFWLRQ)HQFLQJWR$FFRPPRGDWH3KDVLQJ

6HUYLFH5RDG
5XQZD\55HPRYH3DLQWHG3DYHPHQW
0DUNLQJV5XQZD\7KUHVKROG

0RQ)UL1RUPDO:RUNLQJ+RXUV
30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83




5HORFDWH([LVWLQJ6HFXULW\*XDUG+RXVH
5HPRYH3DLQWHG3DYHPHQW0DUNLQJV

$OO$UHDV
5XQZD\5/

0RQ)UL1RUPDO:RUNLQJ+RXUV
30WR$0KRXUVSURGXFWLRQIRU
KRXUVVKLIWJLYHV IDFWRUUR83




+\GURVHHGLQJ
) ,(0$6

Estimated
Quantity

AVG UP





OV
OV
OV

 
 
 












HD
VI

 


















$

19,611,000

$

3,061,000

$

22,672,000

$

6,802,000

$

29,474,000




$FUH
VI

Subtotal 6R-24L - Refinement 5
General Conditions



Subtotal w/ General Conditions
Estimating Allowance

TOTAL 6R-24L Refinement 5

Total Using
Average UP

Unit






3DJHRI

Los Angeles International Airport

Appendix C
Operational Impact Assessment for Runways 6L-24R & 6R-24L

Runway Safety Area Practicability Study
Runways 6L-24R and 6R-24L

April 9, 2010
FINAL

Table C-1
Representative Fleet Performance Data

Aircraft Type
Airbus Industrie A300-600/R/CF/RCF
Airbus Industrie A300B/C/F-100/200
Airbus Industrie A310-200CF
Airbus Industrie A318
Airbus Industrie A319
Airbus Industrie A320-100/200
Airbus Industrie A321
Airbus Industrie A330-200
Airbus Industrie A340-200
Airbus Industrie A340-300
Airbus Industrie A340-500
Airbus Industrie A340-600
Airbus Industrie A380
Boeing 717-200
Boeing 727-100
Boeing 727-200/231A
Boeing 737-100/200
Boeing 737-300
Boeing 737-400
Boeing 737-500
Boeing 737-600
Boeing 737-700/700LR
Boeing 737-800
Boeing 737-900
Boeing 747-100
Boeing 747-200/300
Boeing 747-400
Boeing 747-400C
Boeing 747-400F
Boeing 757-200
Boeing 757-300
Boeing 767-200/ER/EM
Boeing 767-300/300ER
Boeing 767-400ER
Boeing 777-200/200LR/233LR
Boeing 777-300/300ER/333ER
Canadair RJ200ER/RJ-440
Canadair RJ700
Canadair RJ900
Dehavilland Dash-8-400
Embraer 120 Brasilia
Embraer 135
Embraer 140
Embraer 145
Embraer 170
Embraer 190
Lockheed L-1011-500 Tristar
McDonnell Douglas DC-10-10
McDonnell Douglas DC-10-30
McDonnell Douglas DC-10-30CF
McDonnell Douglas DC-8-63
McDonnell Douglas DC-8-63F
McDonnell Douglas DC-8-71
McDonnell Douglas DC-8-73
McDonnell Douglas DC-8-73F
McDonnell Douglas DC-9-15F
McDonnell Douglas DC-9-30
McDonnell Douglas DC-9-40
McDonnell Douglas MD-11
McDonnell Douglas MD-90
McDonnell Douglas Super 80/MD81/2/3/7/8
Saab-Fairchild 340/B

Los Angeles International Airport

Distance (ft)
5,100

Landing
Conditions
Runway
Flaps

Temperature
All

Powerplant
PW/GE

MGLW (lbs)
308,650

Distance (ft) Temperature
8,700
ISA + 15 C

Take-Off
Conditions
Runway

Powerplant
GE

MGTOW (lbs)
375,890
Not Available
Not Available

4,200
4,700
4,800
5,600
5,700
6,200
6,600
6,700
7,000
6,200
5,738
5,600
5,900
6,300
6,200
7,000
5,800
5,500
5,800
7,100
7,500
7,800
6,900
8,530
8,530
9,186
5,900
6,550
6,000
6,500
7,300
6,400
7,200
4,850
4,900
5,235
4,221
4,400
4,450
4,550
4,750
4,200
4,341
8,500
5,800
8,700
9,300
7,100
7,600
7,500
7,900
7,900
5,800
6,200
6,000
9,250
6,500
6,100
3,800

All
ISA
All
ISA
ISA
ISA
ISA
All
All
All
ISA
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
ISA
All
ISA
ISA
All
ISA
All
ISA
All
ISA
All
All
All
ISA
ISA
ISA
ISA
ISA
ISA
ISA
ISA
ISA
ISA
ISA
All

`

Wet
Wet
Wet
Wet
Wet
Wet
Wet
Wet
Wet
Wet
Wet
Wet
Wet
Wet
Wet
Wet
Wet
Wet
Wet
Wet
Wet
Wet
Wet

PW/CFM
CFM
CFM
CFM/V2500
RB/PW/GE
CFM
CFM
RB
RB
All
BR715

15
15
15
15
15
15
15
15
25
25
25
25
25
30
30
25
25
25
25
25
45 deg

Dry
Dry
Dry
Dry

45 deg
45 deg
45 deg
45 deg
45 deg

Wet
Dry
Wet
Wet
Wet
Wet
Wet
Wet
Wet
Wet
Wet
Wet
Wet
Wet
Wet

10/33 deg
50 deg
50 deg
50 deg
Full
Full
Full
Full
Full
Full
40 deg
40 deg
35 deg
28 deg
28 deg
20 deg

PW2037 / 2040
PW2040 / 2043

GE90-110B1L
GE90-115BL
CF34-3B1
CF34-81C
CF34-8C5
PW150A
PW 118
All
AE3007 A1/3
AE3007 A1P
AE3007 A1/3
GE CF34-10E
CF6-6D/-6D1
CF6-50C/-50C1
CF6-50C/-50C1
JT3D-3B
JT3D-3B
CFM56-2-C1
CFM56-2-C1
CFM56-2-C1
JT8D-1
JT8D-7
JT8D-15
All
V2500-D5
JT8D-219
CT7-9B

126,765
137,788
142,197
171,519
401,240
407,854
423,287
542,336
584,224
850,984
110,000
142,500
161,000
107,000
115,800
124,000
110,000
121,500
129,200
146,300
146,300
585,000
605,000
630,000
630,000
666,000
210,000
224,000
300,000
320,000
350,000
492,000
554,000
47,000
67,000
73,500
61,750
25,794
40,785
41,226
44,092
41,226
97,003
368,000
363,500
403,000
411,000
258,000
275,000
240,000
275,000
275,000
81,700
99,000
102,000
471,500
142,000
139,500
28,000

6,000
ISA
6,400
ISA + 15 C
7,300
ISA + 15 C
9,000
ISA + 15 C
11,000
ISA + 15 C
11,700
ISA + 15 C
12,300
ISA + 15 C
13,600
ISA + 15 C
13,500
ISA + 15 C
9,700
ISA + 15 C
8,275
ISA + 15 C
8,675 ISA + 13.9 C
12,750 ISA + 13.9 C
9,700
ISA + 15 C
10,700
ISA + 15 C
10,200
ISA + 15 C
8,700
ISA + 15 C
8,800
ISA + 15 C
9,200
ISA + 15 C
9,700
ISA + 15 C
9,700
ISA + 15 C
11,700 ISA + 11.7 C
11,700
ISA + 15 C
11,300 ISA + 17.2 C
Not Avail.
11,500 ISA + 17.2 C
10,100
ISA + 14 C
10,400
ISA + 16 C
11,700
ISA + 17 C
11,000
ISA + 17 C
11,400
ISA + 15 C
10,700
ISA + 15 C
10,500
ISA + 15 C
5,800
ISA
5,400 ` ISA + 15 C
5,833
ISA
4,600
ISA
6,000
ISA + 15 C
5,500
6,400
ISA + 15 C
7,800
ISA + 15 C
5,400
ISA + 15 C
6,745
ISA
9,900 ISA + 19.6 C
12,500
ISA + 20 C
12,500
ISA + 20 C
12,500
ISA + 20 C
12,300
ISA + 15 C
11,100
ISA + 15 C
9,400
ISA + 15 C
10,500
ISA + 15 C
10,500
ISA + 15 C
7,300
ISA + 15 C
8,100
ISA + 15 C
6,800
ISA + 15 C
10,100
ISA + 15 C
7,400
ISA + 15 C
8,250
ISA + 15 C
4,600
ISA + 20 C

Dry

Wet

Dry
Dry
Dry

PW/CFM
CFM
CFM/V2500
CFM/V2500
RB/PW/GE
CFM
CFM
RB
RB
GP7270
BR715
JT8D-7
JT8D-9
JT8D-15/15A
CFM56-3B1
CFM56-3B-2
CFM56-3B-1
CFM56-7B18
CFM56-7B20
CFM56-7B24
CFM56-7B24
JT9D-3AW
CF6-50E2
CF6-80C2B1

PW2037
PW2040
CF6-80C2B2 / PW4052
CF6-80C2B4 / PW4052 / RB
PW4062
GE90-110B1L
GE90-115BL
CF34-3B1
CF34-81C
CF34-8C5
PW150A
PW 118
AE3007 A1/3
AE3007 A1
AE3007 A1/3
GE CF34-10E
RB211-524B
CF6-6D1
CF6-50C
CF6-50C
JT3D-3B
JT3D-7
CFM56-2-C1
CFM56-2-C1
CFM56-2-C1
JT8D-1
JT8D-7
JT8D-15
CF6-80C2D1F
V2500-D5
JT8D-219
CT7-9B

149,914
162,039
171,960
206,131
513,676
606,270
609,577
837,755
837,755
1,234,588
121,000
169,000
209,500
128,100
139,500
150,000
150,000
144,500
154,500
174,200
174,200
750,000
833,000
875,000
875,000
875,000
255,000
270,000
395,000
412,000
450,000
766,000
775,000
51,000
72,750
80,500
64,500
26,433
44,092
46,517
53,131
46,517
114,199
496,000
430,000
555,000
555,000
355,000
355,000
325,000
355,000
355,000
90,700
108,000
114,000
602,500
156,000
160,000
28,500

Notes: Fleet mix obtained from OAG (January through November 2008)
Consult with airlines for specific operating procedures prior to facility design.
Source: Aircraft Manufacturers' Manuals
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Table C-2
Runway 6L Aircraft Operations Breakdown for 2008

Los Angeles International Airport

6L Arrivals
Number of total 6L arrival operations
Percentage of total airport arrival operations

LDA
Potential 6L aircraft arrival restrictions
Percentage of total 6L arrival operations
Aircraft with Potential Landing
2/
Weight Restrictions (Existing Rwy)
DC-10-31F
MD-11
B747-400F

3,933
1.4%
Existing Runway
8,925'
1/
415
10.6%

Declared Distances
Alternative
8,566'
1/
415
10.6%

Additional Aircraft with Potential Landing Weight
2/
Restrictions with Reduction in Runway Length
DC10-30

6L Departures
Number of total Rwy 6L departure operations
Percentage of total airport departure operations

ASDA
Potential 6L aircraft departure restrictions
Percentage of total 6L departure operations
Aircraft with Potential
3/
Payload Restrictions (Existing Rwy)
A321
B747-400F
A330-200
B757-200
A340-200
B757-300
A340-300
B767-200/ER/EM
A340-500
B767-300/300ER
A340-600
B767-400ER
A380
B777-200/200LR/233LR
B727-200/231A
B777-300/300ER/333ER
B737-100/200
L-1011-500 Tristar
B737-300
DC-10-10
B737-400
DC-10-30
B737-700/700LR
DC-10-30CF
B737-800
DC-8-63
B737-900
DC-8-63F
B747-100
DC-8-71
B747-200/300
DC-8-73
B747-400
DC-8-73F
B747-400C
MD-11
Notes:

263
0.1%
Existing Runway
8,925'
92
35.0%

Declared Distances
Alternative
8,566'
94
35.7%

Additional Aircraft with Potential Payload
3/
Restrictions with Reduction in Runway Length
A300-600/R/CF/RCF
B727-100
B737-500
B737-600

1/

Includes all B747-400 and all MD-DC-10 types
Assumes maximum gross landing weight (MGLW) and wet runway
3/
Assumes maximum gross takeoff weight (MGTOW)
2/

Source: Los Angeles International Airport Noise Management; Official Airline Guide (OAG); Aircraft Manufacturers' Manuals
Prepared by: Ricondo & Associates, Inc.

October 2009
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Table C-3
Runway 24R Aircraft Operations Breakdown for 2008

Los Angeles International Airport

24R Arrivals
Number of total Rwy 24R arrival operations
Percentage of total airport arrival operations

LDA
Potential 24R aircraft arrival restrictions
Percentage of total 24R arrival operations
Aircraft with Potential Landing
Weight Restrictions (Existing Rwy)2/
B747-400F
DC-10-30CF
MD-11

120,591
44.1%
Existing Runway
8,925'
7,1561/
5.9%

Declared Distances
Alternative
8,925'
7,1561/
5.9%

Additional Aircraft with Potential Landing Weight
Restrictions with Reduction in Runway Length2/
None

24R Departures
Number of total Rwy 24R departure operations
Percentage of total airport departure operations

ASDA
Potential 24R aircraft departure restrictions
Percentage of total 24R departure operations
Aircraft with Potential
Payload Restrictions (Existing Rwy)3/
A321
B757-200
A330-200
B757-300
A340-200
B767-200/ER/EM
A340-300
B767-300/300ER
A340-500
B767-400ER
A340-600
B777-200/200LR/233LR
A380
B777-300/300ER/333ER
B727-200/231A
L-1011-500 Tristar
B737-100/200
DC-10-10
B737-300
DC-10-30
B737-400
DC-10-30CF
B737-700/700LR
DC-8-63
B737-800
DC-8-63F
B737-900
DC-8-71
B747-100
DC-8-73
B747-200/300
DC-8-73F
B747-400
MD-11
B747-400F

7,251
2.6%
Existing Runway
8,925'
3,5051/
48.3%

Declared Distances
Alternative
8,925'
3,5051/
48.3%

Additional Aircraft with Potential Payload
Restrictions with Reduction in Runway Length3/
None

Notes: 1/ Includes all B747-400 and all DC-10 types
2/
Assumes maximum gross landing weight (MGLW) and wet runway
3/
Assumes maximum gross takeoff weight (MGTOW)
Source: Los Angeles International Airport Noise Management; Official Airline Guide (OAG); Aircraft Manufacturers' Manuals
Prepared by: Ricondo & Associates, Inc.
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Table C-4
Runway 6R Aircraft Operations Breakdown for 2008

Los Angeles International Airport

6R Arrivals
Number of total 6R arrival operations
Percentage of total airport arrival operations

LDA
Potential 6R aircraft arrival restrictions
Percentage of total 6R arrival operations

5,120
1.9%
Existing Runway
9,954'
0
0.0%

Declared Distances
Alternative
9,839'
0
0.0%

No operational impacts with existing or reduced landing length. See Table 1.

6R Departures
Number of total Rwy 6R departure operations
Percentage of total airport departure operations

ASDA
Potential 6R aircraft departure restrictions
Percentage of total 6R departure operations
Aircraft with Potential
1/
Payload Restrictions (Existing Rwy)
A330-200
B767-200/ER/EM
A340-200
B767-300/300ER
A340-300
B767-400ER
A340-500
B777-200/200LR/233LR
A340-600
B777-300/300ER/333ER
B727-200/231A
DC-10-10
B737-300
DC-10-30
B747-100
DC-10-30CF
B747-200/300
DC-8-63
B747-400
DC-8-63F
B747-400C
DC-8-73
B747-400F
DC-8-73F
B757-300
Note:

1/

2,738
1.0%
Existing Runway
10,285'
559
20.4%

Declared Distances
Alternative
10,170'
616
22.5%

Additional Aircraft with Potential Payload
1/
Restrictions with Reduction in Runway Length
B737-400

Assumes maximum gross takeoff weight (MGTOW)

Source: Los Angeles International Airport Noise Management; Official Airline Guide (OAG); Aircraft Manufacturers' Manuals
Prepared by: Ricondo & Associates, Inc.
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Table C-5
Runway 24L Aircraft Operations Breakdown for 2008

Los Angeles International Airport

24L Arrivals
Number of total Rwy 24L arrival operations
Percentage of total airport arrival operations

LDA
Potential 24L aircraft arrival restrictions
Percentage of total 24L arrival operations

6,155
2.3%
Existing Runway
10,285'
0
0.0%

Declared Distances
Alternative
9,450'
0
0.0%

No operational impacts with existing or reduced landing length. See Table 1.

24L Departures
Number of total Rwy 24L departure operations
Percentage of total airport departure operations

ASDA
Potential 24L aircraft departure restrictions
Percentage of total 24L departure operations
Aircraft with Potential
Payload Restrictions (Existing Rwy)2/
A330-200
B767-200/ER/EM
A340-200
B767-300/300ER
A340-300
B767-400ER
A340-500
B777-200/200LR/233LR
A340-600
B777-300/300ER/333ER
B727-200/231A
DC-10-10
B737-300
DC-10-30
B747-100
DC-10-30CF
B747-200/300
DC-8-63
B747-400
DC-8-63F
B747-400F
DC-8-73
B757-300
DC-8-73F
Note:

1/
2/

117,402
42.1%
Existing Runway
10,285'
1/
24,155
20.6%

Declared Distances
Alternative
9,450'
1/
38,947
33.2%

Additional Aircraft with Potential Payload
2/
Restrictions with Reduction in Runway Length
A380
B737-100/200
B737-400
B737-800
B737-900
B757-200
L-1011-500 Tristar
MD-11

Includes all B747-400 types
Assumes maximum gross takeoff weight (MGTOW)

Source: Los Angeles International Airport Noise Management; Official Airline Guide (OAG); Aircraft Manufacturers' Manuals
Prepared by: Ricondo & Associates, Inc.

October 2009
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Appendix D
Payback Analysis (Runway 6R-24L Extension)

Runway Safety Area Practicability Study
Runways 6L-24R and 6R-24L

March 18, 2010
FINAL

2015

2020

Average Annual Cost

Assumed Master Plan Implementation
(Year Existing Runway 6R-24L is Relocated)

2025

Prepared by: Ricondo & Associates, Inc.

Source: U.S. Cost, Inc.; Ricondo & Associates, Inc.

Note: Cost estimates provided by U.S. Cost, Inc. for Refinement 1 do not include the relocation of the Runway 6R MALSR.
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Figure D-1
Runway 6R-24L RSA Improvement Alternative - Refinement 1 (Assumes in-service 2012)
Projected Average Annual Cost of RSA Improvement

Average Annual Cost

2030

2035
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I.

Executive Summary

The Federal Aviation Administration (FAA) places runway safety as one of its highest priorities.
This priority is shared by the Los Angeles World Airport (LAWA) and both continue to work
together in a collaborative effort to reduce the potential and likelihood of compromising airfield
safety. LAWA is enhancing safety by planning for and implementing long-term and short-term
improvements for the North and South Airfields. Examples of a long-term improvement concept for
the North Airfield under evaluation can be found in past and ongoing assessments such as the LAX
Final Master Plan, the Specific Plan Amendment Study (SPAS), as well as other independent
evaluations. An example of short-term improvements includes the installation of the ground radar
system or otherwise known as the Airport Surface Detection Equipment (ASDE-X), installation of
runway status lights and the Interim Taxiway Safety Improvement Project (ITSIP).

1.1

LAWA Safety Goal

The dynamic environment of the aviation industry exposes it to many and varied risks every day;
including its systemic susceptibility to human error. The FAA and LAWA’s overall safety goal is to
plan and implement an airfield system that minimizes the risk of human error, while maintaining
airfield efficiency.
LAWA is and will continue to be proactive in enhancing safety on the LAX airfield, while
maintaining efficient movement of aircraft. To achieve this goal, LAWA has identified two primary
objectives:
x

Identify Long-Term Improvements: Eliminate and/or substantially reduce levels of risk while
maintaining airfield operational efficiency

x

Implement Short-Term Improvements: Reduce risk levels as much as feasible while
maintaining airfield operational efficiency.

Related to the long-term improvements at LAX, LAWA has conducted numerous evaluations and
assessments to identify the most effective means to enhance safety based on current and future fleet
mix and operational characteristics. These assessments include:
x
x
x
x
x
x
x

1
2
3
4

5
6

LAX Final Master Plan1;
Completion of the LAX North Airfield Special Peer Review2;
Completion of a Supplemental North Airfield Assessment Reconfiguration Options3
Completion of the LAX North Airfield Safety Risk Assessment4;
Completion of an independent Analysis of the LAX North Airfield Alternatives5;
Completion of an Aviation Industry Assessment of the North Airfield6; and
Sponsoring the independent North Airfield Safety Study (Academic Panel/NASA).

LAWA, LAX Final Master Plan. April 2004.
DMJM Harris-AECOM and Peer Review Group, LAX North Airfield Special Peer Review. March 2007.
URS Corporation, Los Angeles International Airport North Airfield Assessment. May 2007.
Washington Consulting Group, Inc., LAX North Airfield Proposed Runway Configuration – Safety Risk
Assessment. May 2007.
International Aviation Management Group, Inc., Analysis of LAX North Airfield Alternatives. May 2007.
Airline Pilots Association, Los Angeles International Airport Modernization-Tomorrow is Now. May 2007.
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In addition to these assessments, LAWA has implemented substantial changes to enhance safety for
the South Airfield via the South Airfield Improvement Program.
Ultimately, long-term
improvements related to the North Airfield will be further evaluated via the SPAS effort, which is
currently underway.
Short-term improvement examples that have been implemented at LAX include:
x

Completion of Enhanced Marking and Lighting System for both the South and North
Airfield;

x

Completion of the installation of South and North Airfield Runway Status Light System Pilot
Program; and

x

Completion of the ASDE-X system installation (provides the ground radar surveillance and
control logic for the Runway Status Light System), which LAWA provided financial
assistance toward installation of the system.

1.2

Background

As a result of the North Airfield evaluations listed above, the LAWA Board of Airport
Commissioners (BOAC) requested an interim design and subsequent risk assessment to address as
many identified hazards as possible, while the long-term future layout of the North Airfield continues
to be assessed as part of the SPAS. This assessment led to the initiation of ITSIP. The main focus of
ITSIP is to identify and implement, as soon as possible, changes to the existing North Airfield that
will mitigate (or lessen the degree of) those hazards identified in the LAX North Airfield Safety Risk
Assessment report with a medium risk level (depicted in yellow in Exhibit 8, “Identified Potential
Hazards Risk Matrix of Current Configuration”, of the LAX North Airfield Safety Risk Assessment
report published May 2007).7
1.2.1

2007 Safety Risk Management Assessment

In 2007, a Safety Risk Management (SRM) assessment was conducted on the current LAX North
Airfield Runway/Taxiway System. The assessment focused on the evaluation of moving Runway
24R 340 feet north and its relationship to the proposed North Airfield System, which would provide
for a center-runway taxiway system similar to the LAX South Airfield configuration. 8
The 2007 Safety Report identified ten (10) hazards associated with the current north airfield system
design.9 The following is a detailed description of the identified hazards:
Runway 24R arrival crossing Runway 24L with or with-out a clearance with arrival and departure
aircraft using Runway 24L where:

7

8

9

Washington Consulting Group, Inc., LAX North Airfield Proposed Runway Configuration – Safety Risk
Assessment. May 2007, page 15.
Safety Risk Assessment Panel – May 2007 Participants: Raymond Jack, LAWA Airside Operations; Kurt
Rammelsberg, FAA Air Traffic Control Tower; Michael Doucette, LAWA Airport Planning; Walt Smith,
Washington Consulting Group, Inc. SMS/SRM Expert; Nick Johnson, Johnson Aviation, source of information.
Washington Consulting Group, Inc., LAX North Airfield Proposed Runway Configuration – Safety Risk
Assessment. May 2007.
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x

LAX 001 – Aircraft crossing at Taxiway Z or Taxiway Y (Non-Heavy aircraft departing
Runway 24L) resulting in a high severity operational error;

x

LAX 002 – Aircraft crossing at Taxiway Z or Taxiway Y (Heavy aircraft departing Runway
24L) resulting in a high severity operational error;

x

LAX 003 – Aircraft crossing at Taxiway AA or Taxiway BB (Heavy aircraft departing
Runway 24L) resulting in a significant increase in air traffic control (ATC) workload; and

x

LAX 004 – Aircraft crossing at Taxiway AA or Taxiway BB (Non-Heavy aircraft departing
Runway 24L) resulting in a slight reduction in safety margins.

Runway 24L and Runway 24R in use for arrivals and departures where:
x

LAX 005 – Runway 24L Departure with a Runway 24L Arrival (Over-flight) resulting in a
moderate severity operational error;

x

LAX 006 – Runway 24R Departure with a Runway 24R Arrival (Over-flight) resulting in a
moderate severity operational error; and

x

LAX 007 – Runway 24R Arrival with a preceding Runway 24R arrival at Taxiway AA or
Taxiway BB resulting in a high severity operational error.

Runway 24L arrival or departure where:
x

LAX 008 – Design Group V or VI aircraft simultaneously using Taxiway E at the east end
resulting in a moderate severity operational error.

Runway 24L and Runway 24R in use where:
x

LAX 009 – Increased activity and complexity of Design Group V and VI operating on the
North Airfield Complex resulting in moderate severity operational error; and

x

LAX 010 – Aircraft Rescue and Firefighting (ARFF) equipment operating within the runway
safety area at northeast end of Runway 24R resulting in an increase of Air Traffic Controller
workload and a distracter to aircrews.

The hazards level of risk severity and likelihood was identified based on qualitative information
gathered during the assessment. Table I-1 provides the study conclusions related to the existing
North Airfield hazards. The SRM assessment concluded that with the long-term improvement
related to moving Runway 6L-24R 340 feet to the north, hazards LAX 001, LAX 002 and LAX 008
would be eliminated. In addition, this concept would mitigate the remaining hazards to a low level of
risk (green area).
1.2.2

The System and LAX North Airfield

A system is defined based on a series of components that interact together to deliver an expected
outcome. For an airfield, the system is made up of the runways, exit taxiways, taxiways, lighting,
service roads, navigation aids, signage, aircraft pilots, air traffic control, etc. All of these elements
together are designed to accommodate safe and efficient aircraft movement between a terminal gate
and a runway and back again.
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Table I-1
Existing North Airfield Comparative Safety Risk Assessment Matrix
Severity

Likelihood

No Safety
Effect

Minor

Major

Hazardous

Catastrophic

5

4

3

2

1

Frequent – A
More than once per week

Probable – B
Once every month

LAX 005
LAX 008
LAX 009

Remote – C
Once every year

Extremely Remote – D
Once every 10-100 years

LAX 003
LAX 004
LAX 010

LAX 006

LAX 001
LAX 002
LAX 007

Extremely Improbable – E
Less than once every 100
years

*

*

High risk hazards are unacceptable with single point and common cause failures.

Source: Washington Consulting Group, Inc., May 2007 (hazard severity and likelihood); Federal Aviation Administration, FAA Safety
Management System Manual, May 2004 (severity and likelihood classifications).
Prepared by: Ricondo & Associates, Inc., November 2009.

Pilots and air traffic controllers are very effective at operating a complex and dynamic system like
the LAX North Airfield. This human benefit makes it impractical to design an airfield system that
would remove all possibility of human interaction in the system. Because the possibility of human
error exists, the FAA’s overall goal is to provide airfield system design guidelines to airports that
minimize the risk of human error without compromising safety. As a result, FAA’s design and
operational guidance focuses on creating enough time and space for human decision making and
action in the air traffic system. The most widely and effective design element to enhance safety and
accommodate for human error is proper airfield geometry and space. For aircraft in the air, the FAA
requires minimum separation, both horizontally and vertically, to ensure that both pilots and
controllers have time and distance to react to human errors. When an aircraft is cleared to use a
runway for a landing or takeoff, the entire runway and area around the runway, known as the Object
Free Zone (OFZ), is unavailable to anyone else. For spacing between taxiways and runways, the
FAA provides standard distances between both to ensure aircraft using both have adequate space
between them that not only provides clearance from wingtip to wingtip, but also space designed to
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provide safety margin for error (reaction time, opportunity to avoid a collision, etc.). As reported in
previous evaluations, the North Airfield does not currently meet these guidelines for the type of
aircraft operating on it, specifically Group V (e.g., Boeing 777-300ER) and Group VI aircraft (e.g.,
Airbus 380)
In 2007, the FAA released an engineering brief that contains several design recommendations
between taxiways and runways which are intended to prevent runway incursions.10 A specific
recommendation applicable to the ITSIP project is the following FAA recommendation:
The risk of a Category A or B [severe loss of separation between two
aircraft] incursion is higher for crossings occurring in the first third of the
runway and lower in the last two thirds. Since it is not possible to entirely
eliminate runway crossing situations, establishing designs and associated
surface traffic flow strategies keeping taxiway-runway crossings by aircraft
in the last two thirds of the runway (as measured from the arrival threshold)
significantly reduces the risk. The preference is for aircraft to cross in the
last third of the runway whenever possible, [Emphasis added] since within
the middle third of the runway the arriving/ departing aircraft is usually on
the ground and traveling at a high rate of speed. The studies also indicated a
larger propensity for Category A and B incursions when the angle of
intersection of the taxiway and runway is not at a 90° angle or the taxiway is
very wide, than those occurring at 90-degree intersections with normal
widths. (FAA Engineering Brief 75, page 3).
The premise behind the first element, crossing at the last third of the runway, is intended to give
more time for the system (air traffic control and pilots) to react to a potential imminent incursion or
collision. The second element, a 90 degree angle at the intersection of a taxiway and runway, is
intended to provide pilots in the aircraft, that are about to cross a runway, a better vantage point to
look down the runway to visually confirm it is safe to cross.
Exhibit I-1 depicts the existing North Airfield. The North Airfield has two parallel runways.
Runway 6R-24L is 10,285 feet long, and Runway 6L-24R is 8,925 feet long and both are 150 feet
wide. The runways are separated by 700 feet. There are six (6) taxiway exits for Runway 6L-24R.
There is no centerfield taxiway between both runways. For aircraft landing on Runway 24R, there are
four (4) runway exits available (Taxiway Y, Z, AA and BB). Note that Taxiway Y and Z cross
through the middle third (yellow area) of Runway 24L. Each runway and taxiway are lighted and
equipped with navigational aids.
Identifying short-term safety improvements was based on developing airfield geometry that may be
able to mitigate hazards with medium risk levels in the Comparative Safety Risk Assessment matrix
to low risk levels. According to the FAA SRM Manual, this focus is called “Design for Minimum
Risk.” If the design cannot eliminate a risk, then a new design should be developed to change the
system to mitigate the risk to an “acceptable” or low level, or green area of the Comparative Safety
Risk Assessment matrix. Eliminating Hazards LAX 001, LAX 002 and LAX 008 and mitigating
hazards LAX 003, LAX 004, LAX 005, LAX 007, LAX 009 and LAX 010 would require:

10

Federal Aviation Administration, Engineering Brief 75: Incorporation of Runway Incursion Prevention Into
Taxiways and Aprons. November 19, 2007.
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Exhibit I-1
Existing North Airfield System

Source: LAWA, April 2004 (Airport Layout Plan); Ricondo & Associates, Inc., November 2009 (Runway 24L 1st, 2nd and 3rd Thirds).
Prepared by: Ricondo & Associates, Inc., November 2009.
x

increasing the distance between both runways;

x

providing a center taxiway with adequate separation between both runways to accommodate
Group VI independent operations and designed 90-degree turns; and

x

making available adequate separation between a parallel taxiway south of Runway 6R-24L.

With the runway locations remaining at the existing locations during the interim period (prior to
implementing a long-term solution), hazards LAX 001 and LAX 002 may be mitigated if Taxiway Y
and Z are either removed or relocated.
Since the 2007 LAX North Airfield Safety Risk Assessment report was completed, the following
safety improvements at LAX were completed:
x

Implementation of South and North Airfield Runway Status Light System program; and

x

Completion of the ASDE-X system installation, which FAA provided LAWA financial
assistance.

The locations of the Runway Status Lights on the North Airfield are depicted in Exhibit I-2.
Although these elements further enhance safety on the North Airfield, they do not include airfield
geometry adjustments that can change the overall runway system. Note that the additional elements
mentioned above added to the North Airfield system were included as part of the existing North
Airfield system.

Comparative Safety Risk Assessment
Interim Taxiways Safety Improvement Project

6

July 2010

Los Angeles International Airport
Exhibit I-2
Runway Status Lights at LAX – Pilot Training Card from FAA

Source: Federal Aviation Administration, Air Traffic Organization Pacific Service Area, Surface Technology Assessment, April 13, 2009 (www.
http://rwsl.ll.mit.edu/pdf/LAX_RWSL_Pilot_Training_Card.pdf).
Prepared by: MIT Lincoln Laboratory, April 13, 2009.

1.2.3

ITSIP Concept Evaluation

Based on the LAX North Airfield Safety Risk Assessment and subsequent analysis by LAWA, the
FAA, and Subject Matter Experts (SMEs), LAWA concluded that two hazards, LAX 001 and LAX
002, may be potentially mitigated either by reducing the severity of the outcome or reducing the
likelihood of the predicted outcome by relocating the location of high-speed Taxiway Y and Z.
Hazards LAX 001 and 002 are graphically depicted in the Appendix. LAWA conducted a high level
qualitative assessment of actual takeoff distances conducted by aircraft using Runway 24L and
evaluated eight (8) North Airfield high-speed exit taxiway configuration concepts11 and one EndAround Taxiway (EAT) concept designed to mitigate hazards that are directly related to the existing
high-speed taxiway locations.
1.2.3.1
Description of LAX001 and LAX002 Hazards
Hazard LAX 001: This hazard was identified during the 2007 SRM assessment as a potential event
when an aircraft lands on Runway 24R and uses either Taxiway Y or Z to exit while at the same time
a Non-Heavy aircraft (e.g., Boeing 737 Series, Airbus 318/319/320 Series, McDonnell Douglas MD11

The eight (8) ITSIP concepts are described and depicted in Section 2.3.2.3.
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80 series, Regional Jets, and Turboprops) departure is cleared for takeoff and is rolling forward on
Runway 24L or an aircraft is about to land on Runway 24L.
The hazard during this scenario is the potential of the arrival aircraft from Runway 24R that is using
Taxiway Y or Z continues south and crosses over the hold line for Runway 24L inadvertently while
the aircraft departing Runway 24L begins the takeoff roll or an arriving aircraft is about to touch
down on Runway 24L. If the hazard actually occurs, the result is a runway incursion. A runway
incursion involves a loss of safe separation between two aircraft.
The hold line on either Taxiway Y or Z designates the beginning of an area around Runway 6R-24L
that must be clear of any obstacles or obstructions when an aircraft is cleared to use the runway. This
is known as the Object Free Zone (OFZ). When ATC clears an aircraft to land or takeoff, the runway
is to be used only for that aircraft and all other movements must stay clear of the runway and the
protected OFZ. If a taxiing aircraft crosses the hold line while another aircraft is using the runway,
safety has been compromised and an incursion has occurred.
Hazard LAX002: This hazard is similar to LAX 001, but involves a Heavy aircraft (e.g., Boeing
747 Series, Boeing 767 Series, Boeing 777-300, Airbus 380, Airbus 340, Airbus 300, Airbus 310,
Airbus 330, and McDonnell Douglas MD-11) departure from Runway 24L. Due to the fact that the
aircraft is heavier, it will require more runway length to takeoff and the climb performance (how fast
it will climb up) is lower compared to Non-Heavy jet aircraft. If an aircraft inadvertently crosses the
hold line on Taxiway Y or Z and begins to cross Runway 24L while a Heavy aircraft begins its
takeoff roll, the possible effect of the incursion may involve severe or abrupt movements by either or
both aircraft to avoid a collision. The degree of the outcome may be considered somewhat higher
compared to the outcome for hazard LAX 001 because of the different performance characteristics of
a Heavy jet departure, but the level of the outcome would be the same.
1.2.3.2 Preferred ITSIP Alternative
As discussed above, the purpose behind ITSIP was to develop a preferred concept that would change
the airfield system by reducing the severity of the hazard or the likelihood of it occurring. Given that
ITSIP is a short-term measure, certain elements of the North Airfield system were not changed.
Those elements that remain unchanged include:
x
x
x
x
x

Location and dimensions of Runways 6L-24R and 6R-24L
Taxiway system around the Terminals
Gate locations
FAA air traffic procedures
Navigation Aids

The specific change associated with ITSIP is related to the location and shape of Taxiway Y and Z
high-speed exits. In simple terms, the overall logic is to assess the viability of having all Runway
24R arrivals cross Runway 24L further down the runway compared to where they do today on
Taxiway Y and Z. LAWA set the following objectives that can be achievable within the existing
North Airfield layout:
1. Provide more space between the departing aircraft on Runway 24L and the point where
aircraft that landed on Runway 24R would cross Runway 24L based on FAA guidelines;
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2. Design the high-speed exit so that aircraft crossing Runway 24L are doing so as close as
perpendicular as possible so pilots have a better view angle and can see down Runway 24L
when crossing;
3. Keep the time an aircraft lands and exits Runway 24R at or below approximately 50
seconds12;
4. Do not substantially affect the efficiency of the North Airfield; and
5. Maintain existing capacity.
LAWA reviewed eight (8) concepts that involved relocating Taxiway Y and Z and/or closing
Taxiway Y and Z and replacing them with new ones further west along Runway 24R. At an April 6,
2009 meeting, LAWA provided the BOAC an initial draft concept for further analysis. The
additional analysis conducted after that date has resulted in the refined Preferred ITSIP Alternative
depicted in Exhibit I-3.
Compared to other concepts, the preferred option was found to meet the following objectives:
1. Aircraft that landed on Runway 24R cross at the last third (shaded in green in Exhibit I-3
below) of Runway 24L, which is consistent with FAA Engineering Briefing #75 and allows
more time for the pilot controlling the departing aircraft on Runway 24L to react;
2. The time it takes for an aircraft to land and exit Runway 24R is maintained at approximately
50 seconds, which continues to allow for final approach separation of two and half miles
between sequential arrivals; therefore maintaining current runway efficiency and throughput;
3. The Preferred ITSIP Alternative provides the same number of available runway exits for
Runway 24R arrivals compared to the current system. Taxiway Y is no longer available for
Runway 24R arrivals, so an additional high-speed taxiway (Taxiway AA-1) was added
towards the west end of the runway. This maintains existing capacity and minimizes effect on
runway occupancy time; and
4. The Preferred ITSIP Alternative does not adversely affect the overall efficiency of the
existing North Airfield system. With the Preferred Alternative, the average unimpeded taxi
time and delay for each aircraft that uses the North Airfield runways and taxiways is
expected to increase by less than one (1) minute.
The next step in the ITSIP evaluation process identified by LAWA and directed by the BOAC in
April of 2009 was to reconvene a Safety Risk Assessment Panel (SRAP) comprised of LAWA, the
FAA, and consultant SMEs in airport operations, airport planning, and air traffic control to conduct a
Comparative Safety Risk Assessment.13 The Comparative Safety Risk Assessment for ITSIP focused
on first reviewing hazards LAX 001 and LAX 002 to confirm that the hazards still exist based on
current operations and the implementation of short-term enhancements like the runway status lights.
12 FAA Order 7110.65S, Air Traffic Control, Para 5-5-4 (g); allows for a minimum radar separation of two and a
half (2.5) nautical miles, instead of three (3) to five (5) nautical miles, between two (2) aircraft on final
approach within 10 nautical miles of the landing runway as long as the weight of the trailing aircraft is the same
or less than the leading aircraft, although heavy aircraft can participate as long as it is a trailing aircraft.
13 LAX Safety Risk Assessment Panel – September 2009 participants: Marv Shappi, FAA Air Traffic Control
Tower; Kurt Rammelsberg, FAA Air Traffic Control Tower; Dave Kurner, FAA Runway Safety Western
Pacific Office; Raymond Jack, LAWA Airside Operations Manager; Jacqueline Yaft, LAWA Deputy Executive
Director of Operations; Cynthia Guidry, Chief of Airport Planning; Jaideep Vaswani, Chief of Airport Planning
I; Walt Smith, Washington Consulting Group, Inc., SRM/SMS Expert and moderator; Joseph Huy, Ricondo &
Associates, Inc., ITSIP Concept Planning source of information; Stephen Smith, Ricondo & Associates, Inc.,
ITSIP Concept Planning source of information; Rick Wells, ITSIP Concept Planning source of information;
Nick Johnson, Johnson Aviation, ITSIP Concept Planning and historic source of information.
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Next, the SRAP reviewed the Preferred ITSIP Alternative and determined if it would reduce the
severity or likelihood of the hazards occurring. Third, the SRAP evaluated the potential of the
Preferred ITSIP Alternative to cause additional hazards and/or worsening other existing hazards, i.e.
evaluation of unintended consequences.

1.3
Safety Risk Assessment Panel Findings and Conclusion
On September 25, 2009 the SRAP met to analyze the level and likelihood of hazards LAX 001 and
LAX 002 if the Preferred ITSIP Alternative was implemented, and determine if other hazards may be
caused due to the airfield taxiway system change. The SRAP used the FAA’s SMS guidelines and
the five step process which describes the system, identifies the hazards (real or potential), quantifies
risk associated with the hazards, assesses the risks and treats the risks with mitigation solutions. The
process is detailed in Section III of this report.
The SRAP determined that the severity and likelihood of hazard LAX 001 in the current North
Airfield system remains hazardous (possibility for a significant operational error) and extremely
remote (may occur once every 10 to 100 years), because of the introduction of de-rated14 thrust used
by the airlines for departures. Hazard LAX 002, which is associated with Heavy jet departures
(lower climb performance compared to Non-Heavy jets) remains hazardous (possibility for a
significant operational error) and extremely remote (may occur once every 10 to 100 years) due to
the current locations of Taxiway Y and Z, which continue as mid-field crossing points in the existing
configuration.
As depicted in Exhibit I-3, the Preferred ITSIP Alternative is designed to have aircraft cross 7,000
feet down Runway 24L. This change to the system design moves taxiway locations; and therefore
introduces new runway crossing points further down Runway 24L into the last third of the runway, as
recommended by the FAA.
As depicted in Table I-2, the SRAP’s Comparative Safety Risk Assessment (or severity and
likelihood analysis) resulted in the following findings:
x
Hazard LAX 001: The SRAP concluded that the result of the hazard, if it occurred, would
not be as severe compared to the existing locations of Taxiway Y and Z. The potential for
lost separation between the two aircraft can still occur and the safety margin can still be
significantly impacted, but the outcome may not lead to serious or fatal injuries to some
people on board either aircraft. This would change the severity of the risk from hazardous to
major according to FAA criteria (as depicted in Table I-1). The reason for the SRAP’s
determination is that with the relocation of Taxiway Y to the east and the relocation of
Taxiway Z to the west, the level of possible incursions would be reduced to low/moderate
levels (FAA Category B or C in Operational Error classification15).
14

15

de-rated thrust is a thrust setting used by airlines to apply an appropriate level of thrust that saves both engine
wear-and-tear and fuel. Application of de-rated thrust results in longer take-off distances for aircraft.
An operational error occurs when less than 90 percent of the applicable separation minima (keep an aircraft
1,000 feet above or below another aircraft and 2.5 nautical miles laterally) between two or more airborne
aircraft or between an aircraft and an obstacle or terrain as required by FAA Order 7110.65, Air Traffic Control.
Category A Operational Error is when a loss of non-wake turbulence separation occurs where the separation
conformance is less than 34 percent or approximately less than 300 feet vertically and 5,100 feet laterally (less
than 70 percent for wake turbulence separation). Category B is when a loss of separation occurs where the
separation conformance is more than 34 percent but less than 75 percent or at/below 700 ft and less than 2
nautical miles laterally (equal to or greater than 70 percent and less than 85 percent for wake turbulence).
Category C is when a loss of horizontal/vertical separation occurs where the separation conformance is more
than 75 percent, but is less than 90 percent or at/below 800 feet and less than 2.25 nautical miles (equal to or
greater than 85 percent and less than 100 percent for wake turbulence).
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Table I-2
LAWA Preferred Alternative-North Airfield Comparative Safety Risk Assessment Matrix
Severity

Likelihood

No Safety
Effect

Minor

Major

Hazardous

Catastrophic

5

4

3

2

1

Frequent – A
More than once per week

Probable – B
Once every month

LAX 005
LAX 008
LAX 009

Remote – C
Once every year

Extremely Remote – D
Once every 10-100 years

LAX 003
LAX 004
LAX 010

LAX 001
LAX 006
LAX 007

Extremely Improbable – E
Less than once every 100
years

*

LAX 002

*

High risk hazards are unacceptable with single point and common cause failures.

Source: Washington Consulting Group, Inc., May 2007 (hazard severity and likelihood); Federal Aviation Administration, FAA Safety
Management System Manual, May 2004 (severity and likelihood classifications); LAX Safety Risk Assessment Panel, September 2009
(ITSIP Preferred Alternative hazard severity and likelihood for LAX 001 and LAX 002).
Prepared by: Ricondo & Associates, Inc., November 2009.
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The reasoning is based on the fact that the aircraft would now cross through the last third
portion of Runway 24L, as recommended in the FAA’s Engineering Brief #7516. The
likelihood for hazard LAX 001 with the Preferred ITSIP Alternative would still remain
extremely remote, or qualitatively estimated it would occur once in every 10 to 100 years.
Therefore, the SRAP concluded that the Preferred ITSIP Alternative can mitigate
Hazard LAX 001 from a medium level to low level risk.
x

Hazard LAX 002: The SRAP concluded that the result of the hazard, if it occurred, would
still be as severe compared to what may occur with the existing locations of Taxiway Y and
Z. The required length of Heavy aircraft departures is longer and its climb performance is
lower compared to Non-Heavy jets. The possibility of a of an incursion between a Heavy jet
departing Runway 24L and an aircraft crossing Runway 24L at a point further down the
runway can still lead to the potential of a serious loss in separation (FAA Category A
Operational Error or less than 300 feet between both aircraft) that would require extreme
action by either or both pilots to avoid a collision. However the SRAP determined that the
likelihood of LAX 002 occurring has been reduced to extremely improbable as a result of
increased time and distance for the pilot or air traffic controller to react when and if a taxiing
aircraft inadvertently crosses Runway 24L, because the aircraft would now cross through the
last third of Runway 24L as recommend in the FAA’s Engineering Brief #75. Therefore,
the SRAP concluded that the Preferred ITSIP Alternative can mitigate Hazard LAX
002 from a medium level to low level of risk.

Based on qualitative information using the FAA’s Safety Risk Management process, the SRAP’s
findings conclude that the Preferred ITSIP Alternative would mitigate the level of risk associated
with hazards LAX 001 and LAX 002 from a medium to low risk level.

II.

Background

In 2006, the FAA implemented a SMS and SRM process for the busiest and most complex
commercial use airport traffic control facilities in the National Airspace System (NAS). The FAA
SMS/SRM is designed to identify operational hazards, analyze the risks associated with these
hazards and establish mitigating strategies to ensure the safe and expeditious management of air
traffic.
In response to the FAA’s safety initiatives, LAWA’s Executive Director chartered the SRAP to
follow the SMS/SRM process to specifically develop and prioritize airport improvements that will
enhance the level of airfield safety at LAX. The North Airfield Complex at LAX was the focus of
the Panel’s evaluation at LAX. The SRAP consisted of personnel from the FAA, LAX Airport
Traffic Control Tower, LAX Airside Field Operations, and Subject Matter Experts (SMEs). The
scope and efforts of the SRAP are further described in Section III.
The ITSIP is a product of efforts from the SRAP as well as the BOAC to identify short-term safety
enhancements at LAX. The ITSIP identifies specific safety enhancements to the North Airfield that
can be completed prior to long-term improvements. Long-term safety improvements to the North
Airfield are being further evaluated via the SPAS process.
This section summarizes the various North Airfield safety assessments that have been conducted over
16

As stated in the cover page of Engineering Brief No. 75, the FAA plans to incorporate key elements of the
briefing into their next comprehensive revision to Advisory Circular 150/5300-13.
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the past three years under the direction of the SRAP and the BOAC. This section identifies specific
improvements that have recently been completed, that are ongoing, and additional improvements that
have been evaluated and recommended.

2.1

LAX North Airfield Safety Risk Assessment

In 2007, a Safety Risk Management Assessment17 was conducted on the current LAX North Airfield
Runway/Taxiway System and its relationship to the proposed North Airfield System moving Runway
24R 340’ north which generates a center-runway taxiway system similar to the LAX South Airfield
configuration. The 2007 Safety Report identified and addressed ten (10) hazards associated with the
current system design. The following is a summary description of the hazards reviewed during this
assessment:
1. Runway 24R arrival crossing Runway 24L with a clearance with arrival and departure
aircraft using Runway 24L where:





LAX 001 – Aircraft crossing at Taxiway Z or Taxiway Y (Non-heavy aircraft) resulting
in a high severity operational error;
LAX 002 – Aircraft crossing at Taxiway Z or Taxiway Y (Heavy aircraft) resulting in a
high severity operational error;
LAX 003 – Aircraft crossing at Taxiway AA or Taxiway BB (Heavy aircraft) resulting in
a significant increase in ATC workload; and
LAX 004 – Aircraft crossing at Taxiway AA or Taxiway BB (Non-heavy aircraft)
resulting in a slight reduction in safety margins.

2. Runway 24L and Runway 24R in use for arrivals and departures where:




LAX 005 – Runway 24L Departure with a Runway 24L Arrival (Over-flight) resulting in
a moderate severity operational error;
LAX 006 – Runway 24R Departure with a Runway 24R Arrival (Over-flight) resulting in
a moderate severity operational error; and
LAX 007 – Runway 24R Arrival with a preceding Runway 24R arrival at Taxiway AA or
Taxiway BB resulting in a high severity operational error.

3. Runway 24L arrival or departure where:


LAX 008 – Design Group V or VI aircraft simultaneously using Taxiway E at the east
end resulting in a moderate severity operational error.

4. Runway 24L and Runway 24R in use where:


LAX 009 – Increased activity and complexity of Design Group V and VI operating on
the North Airfield Complex resulting in moderate severity operational error; and



LAX 010 – Aircraft Rescue and Firefighting (ARFF) equipment operating within the
runway safety area at northeast end of Runway 24R resulting in an increase of Air Traffic
Controller workload and a distracter to aircrews.

The hazards level of risk severity and likelihood was identified based on qualitative information
gathered during the risk assessment. Table II-1 provides the levels of risk severity and likelihood as
17

Washington Consulting Group, Inc., LAX North Airfield Proposed Runway Configuration – Safety Risk
Assessment. May 2007.
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well as provides the conclusions made during the assessment as they relate to the existing North
Airfield hazards.
Table II-1
Existing North Airfield Comparative Safety Risk Assessment Matrix

Severity

Likelihood

No Safety
Effect

Minor

Major

Hazardous

Catastrophic

5

4

3

2

1

Frequent – A
More than once per week

Probable – B
Once every month

LAX 005
LAX 008
LAX 009

Remote – C
Once every year

Extremely Remote – D
Once every 10-100 years

LAX 003
LAX 004
LAX 010

LAX 006

LAX 001
LAX 002
LAX 007

Extremely Improbable – E
Less than once every 100
years

*

*

High risk hazards are unacceptable with single point and common cause failures.

Source: Washington Consulting Group, Inc., May 2007 (hazard severity and likelihood); Federal Aviation Administration, FAA Safety
Management System Manual, May 2004 (severity and likelihood classifications).
Prepared by: Ricondo & Associates, Inc., November 2009.

The levels of likelihood for the hazards are described in time intervals. The levels of risk severity are
shown in descriptive categories. The categories for risk severity include potential impacts to both the
flying public as well as air traffic control. Table II-2 provides additional definition of the risk
severity to the flying public and air traffic control.
With a long-term improvement similar to the Runway 6L-24R 340’ North Airfield concept, all the
hazards would be mitigated with the exception of LAX 001, LAX 002 and LAX 008, which would
be eliminated. Although the elimination of hazard LAX 008 (and other hazards shown in yellow)
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will require long-term improvements to the North Airfield, hazards LAX 001 and LAX 002 could be
mitigated with short-term improvements.
Table II-2
Risk Severity Impacts on the Flying Public and Air Traffic Control

Effect on Flying Public

No Safety Effect

Minor

Major

Hazardous

Catastrophic

a. No effect on
flight crew;

a. Slight
increase in crew
workload;

a. Significant
increase in crew
workload;

b. Slight
reduction in
safety margin or
functional
capabilities; or

b. Significant
reduction in
safety margin or
functional
capabilities; or

a. Large reduction
in safety margin
or functional
capabilities;

Outcome would
result in: hull
loss; multiple
fatalities

c. Physical
discomfort of
passengers

c. Physical
distress
including
possible injuries

a. Slight
reduction in
ATC Capability;
or

a. Reduction in
separation as
defined by
low/moderate
severity
operational
error; or

b. Has no effect
on safety; or
c. Inconvenient

Effect on Air Traffic
Control (ATC)

Slight increase
in ATC
Workload

b. Significant
increase in ATC
Workload

b. Significant
reduction in
ATC Capability

b. Serious or fatal
injury to small
number of
occupants or
cabin crew; or
c. Physical
distress/excessive
workload
a. Reduction in
separation as
defined by a high
severity
operational error;
or

Collision with
other aircraft,
obstacles or
terrain

b. Total loss of
ATC Capability

Source: Ricondo & Associates, November 2009.
Prepared by: Ricondo & Associates, Inc., November 2009.

2.2

LAWA Board of Airport Commissioners

Based on conclusions from the 2007 LAX North Airfield Safety Risk Assessment, the BOAC
recognized the need for interim North Airfield safety enhancements while long-term planning
solutions were being developed as part of the Specific Plan Amendment Study (SPAS) process. To
accomplish this, the BOAC directed LAWA staff to identify additional short-term improvements to
further enhance safety within the existing airfield structure. The main goals and objectives of these
improvements would be to:
x

Reduce level of safety risk identified in the 2007 Safety Assessment for the existing North
Airfield without adversely affecting efficiency and Runway Occupancy Time (ROT), and

x

Mitigate previously identified hazards where possible by reducing the level of severity and/or
likelihood of its occurrence.

In addition to these efforts by LAWA staff, the BOAC sponsored an analysis involving an academic
panel and NASA, who were to conduct a North Airfield Safety Study to provide an external and
independent assessment of long-term improvements. The following sections provide a summary of
the subsequent risk assessments and efforts conducted by LAWA to date to enhance safety for the
North Airfield.
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2.3

Airfield System Improvements to North Airfield

Since completion of the LAX North Airfield Safety Risk Assessment, LAWA has been
implementing various safety improvements to the existing North Airfield. Some of these
improvements have been completed, some are on-going, and some are still being evaluated. The
following sections provide a summary of these various safety improvement initiatives.
2.3.1

Safety Improvements Recently Completed and On-Going

LAWA has completed the installation of Enhanced Marking and Lighting System for both the North
and South Airfield and has completed the installation of the ASDE-X radar system.
x

Enhanced Marking and Lighting Systems – The installation of these systems are
completed and include new in-pavement hold bar lights at all runway-taxiway intersections
and new runway centerline markings.

x

ASDE-X Radar System – This radar is a traffic management system for the airport surface
that provides seamless coverage and aircraft identification to air traffic controllers. The
system uses a combination of surface movement radar and transponder sensors to display
aircraft position labeled with flight call-signs on an ATC tower display. The integration of
these sensors provides data with an accuracy, update rate and reliability suitable for
improving airport safety in all weather conditions. The installation of this system is
complete.

x

Runway Status Light Systems Pilot Program – The Runway Status Light System Pilot
Program is a fully automatic, advisory safety system designed to reduce the number and
severity of runway incursions to help prevent runway accidents while not interfering with
airport operations. These systems are primarily comprised of Takeoff Hold Lights and
Runway Entrance Lights and are designed to be compatible with existing procedures.
Runway Status Lights have been installed on the North and South Airfields.

x

Runway Status Lights Program – On February 16, 2010, LAWA and the FAA entered into
a Memorandum of Agreement for the FAA to install a full complement of Runway Status
Lights to augment an existing prototype system installed in June 2009, which includes
installing lights for four (4) taxiway-runway intersections on the North Airfield.

x

FAA Procedure Improvements - As part of the overall goal of improving operational safety
at LAX, the FAA has made procedural improvements since 2007 that are related to airspace
operations. The FAA also continues to evaluate other potential safety improvements.

2.3.2

Additional North Airfield Safety Assessments

In addition to recently completed and on-going safety enhancements at LAX, LAWA is also focusing
other airfield geometry safety improvements that may be able to mitigate hazards with medium risk
levels in the Comparative Safety Risk Assessment matrix (see Table II-1) to low risk levels.
According to the FAA SRM Manual, this focus is called “Design for Minimum Risk.” If the design
cannot eliminate a risk, derive a design change in the system to mitigate the risk to an “acceptable”
level, or green area of the Comparative Safety Risk Assessment matrix.
Mitigating or eliminating hazards LAX 005, LAX 007, LAX 008 and LAX 009 will require
increasing the distance between both runways and adequate separation between a parallel taxiway
south of Runway 6R-24L. However, hazards LAX 001 and LAX 002 may be mitigated prior to
increasing North Airfield runway/taxiway separation distances with certain taxiway modifications.
Comparative Safety Risk Assessment
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To evaluate the various options to mitigate hazards LAX 001 and LAX 002, LAWA has conducted
additional North Airfield safety assessments that include a Runway 24L Departure Lift-Off Analysis,
an End-Around Taxiway Assessment, and a High Speed Exit Screening Assessment. The following
sections provide a summary of results for each of these three efforts.
2.3.2.1

North Airfield Lift-Off Analysis

The purpose of this evaluation was to assess flight track radar data and other supplemental date
sources to estimate lift-off points for departures from Runway 24L at LAX. The analysis resulted in
the following conclusions:
•

Developed predictive statistical model to identify lift-off locations for departures along
Runway 24L.

•

The estimated average lift-off distance for 86.65% of all departures is 7,000 feet; and 8,000
feet for 96.67% of all departures (i.e. prior to Taxiway AA)18.

•

All lift-off distances are based on calculated estimates.

•

Radar data did not provide the level of fidelity to determine the exact aircraft lift off location.

Conclusions related to estimated lift-off distances are also depicted on Exhibit II-1.
2.3.2.2

End-Around Taxiway Assessment

The End-Around Taxiway (EAT) concept is intended to act as a holding area for aircraft that are too
large to hold between a pair of runways. For LAX, an EAT concept was evaluated for the North
Airfield to enable the Air Traffic Control Tower (ATCT) to maintain uninterrupted departure
operations on Runway 24L while accepting arrivals on Runway 24R. As depicted in Exhibit II-2,
this concept provides an EAT that is accessed via a high-speed exit to the north of Runway 24R. The
EAT runs west parallel to the extended runway centerline, and turns south to intersect Taxiway E
along an alignment just to the west of the Runway 24L end. The taxiway would permit unimpeded
crossing west of Runway 24R during VFR arrival operations, when aircraft are cleared to cross
Runway 24L. Heavy aircraft types that cannot, or have limited ability to, hold between Runway 24L
and 24R include the following series of aircraft: Boeing 747s, 777s, 748s, and Airbus 340s and 380s.
The primary theoretical benefit would be reduced delay time for aircraft departing on Runway 24L,
as they would no longer be immediately impeded by an arriving aircraft that could not hold between
the runways, allowing the ATCT to maintain unrestricted departures until the departure queue for
Runway 24L clears or a maximum holding time is exceeded.
Two alternatives were modeled using SIMMOD; the first model, acting as the baseline and depicted
in Exhibit II-3, consisted of the SPAS “No Yellow Light Project” alternative with the Runway 24L
extension being the only alteration from the existing North Airfield. The EAT experiment consisted
of the baseline alternative with the addition of the EAT as described above. Both experiments utilize
the 2020 Design Day Flight Schedule (DDFS) consisting of 2,285 daily operations.

18

ATAC Corporation, Presentation for LAX Runway 24L Departure Lift-off Analysis, August 20, 2008.
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The following operating assumptions were made for the EAT alternative:
x

x
x
x

x

x

The full length of extended Runway 24L would be available for take-off; therefore aircraft on
the EAT would hold parallel to the runways as depicted in Exhibit II-2 and cross via the EAT
when there are no active departures from Runway 24L.
Departures for Runway 24R were given priority over EAT crossings.
Under VMC conditions, EAT crossing can occur while aircraft are arriving on Runway 24R.
All aircraft greater than 200’ in length would use the EAT (e.g., Boeing 747-All Models,
Airbus 340, Airbus 380 and Boeing 777-300).
Aircraft holding on the EAT would not be given priority over departing traffic on Runway
24L until hold time exceeds 15 minutes.
Taxiway D, east of Taxiway Q, was assumed to be Design Group VI capable to prevent
interruptions to Runway 24L departures.

Additionally, it was assumed the EAT would not be used during Instrument Meteorological
Conditions (IMC). The EAT would require aircraft to traverse through Runway 24R’s localizer
critical area. If an aircraft is within this area, no aircraft conducting Category II or III approaches can
be within the final approach fix. Table II-3 summarizes the averaged delay and unimpeded ground
movement times for multiple iterations for both the baseline and EAT experiments. A total of 11
simulation iterations were conducted to develop the results. The only reduction in delay time is for
departing aircraft; the baseline analysis calculated 9.69 minutes of West Flow VMC average delay
per operation, and the EAT experiment resulted in 9.23 minutes of West Flow VMC average delay
per operation. This is slightly offset by an increase in the unimpeded taxi time of arriving aircraft,
from an average of 7.64 minutes per operation in the baseline model to 7.80 minutes in the EAT
experiment. The average delay and unimpeded taxi times is 18.78 minutes for the baseline
experiment and 18.64 minutes for the EAT experiment; a total reduction of less than one minute.
While there is a slight reduction in the overall delay times with the use of EAT, the reduction does
fall within the margin of error for the simulation. Additionally, changing the assumptions to prevent
departures from using Runway 24R during peak departure periods when aircraft are beyond Taxiway
BB on the EAT would increase departure delay times. Runway 24R is used from time to time during
peak departure periods, and is a critical option for ATCT in reducing departure delay. An aircraft
moving along the EAT would make this option unavailable, and would most likely increase departure
delay by an amount greater than the reduction associated with fewer runway crossings made
available by the EAT.
2.3.2.3 LAX North Airfield Safety Study
The LAX North Airfield Safety Study19 was conducted to estimate as specifically as possible the
level of future safety of several alternate configurations of the North Airfield. The study was
19

Dr. Arnold Barnett (Massachusetts Institute of Technology), Dr. Michael Ball (University of Maryland), Dr.
George Donohue (George Mason University), Dr. Mark Hansen (University of California, Berkeley), Dr.
Amedeo Odoni (Massachusetts Institute of Technology), Dr. Antonio Trani (Virginia Polytechnic Institute and
State University), LAX North Airfield Safety Study, February 2010.
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undertaken by an academic panel comprised of six professors with educational expertise in
mathematics, operations research, aerospace engineering, and civil engineering. The panel received
substantial simulation support from the NASA-Ames Research Center in Mountain View, California.
The alternative configurations evaluated in the study included the following:
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x

(1A) The existing configuration - Runways 24L and 24R separated by 700 feet.

x

(1B) The existing configuration - with changes to the taxiways leading from Runway 24R so
that aircraft landing on 24R would cross runway 24L closer to its west end (ITSIP concept).

x

(2) Move Runway 24R 100 feet North – includes a centerline taxiway between the runways.

x

(3) Move Runway 24R 340 feet North – includes a centerline taxiway between the runways.

x

(4) Move Runway 24L 340 feet South - includes a centerline taxiway between the runways.

x

(5) Three-Runway Option – replaces Runways 24L and 24R with a single runway.

An auxiliary goal of the academic panel was to provide useful information about the capacity
implications of the various configurations, in light of projections about LAX traffic levels in 2020.
A central component of the study was a human-in-the-loop simulation exercise. But the study also
relied heavily on empirical evidence about runway safety and capacity, based on historical
experience at LAX and elsewhere. The academic panel considered the changes completed in 2008
on the LAX South Airfield, which moved the two parallel runways 100 feet further apart and created
a centerline taxiway between the runways.
As is explained and summarized in the report, the Academic Panel concluded:
The LAX North Airfield is extremely safe under the current configuration. Changes to
the configuration could create even greater safety, but they would be expected to reduce
only slightly the overall risk that LAX air travelers face in their journeys. (That overall
risk level is itself minuscule because air travel is exceedingly safe.) Considerations of
capacity appear to make some alterations to the North Airfield less attractive, and
others—particularly the option of moving Runway 24R 340 feet North—significantly
more so. But the AP [Academic Panel] believes that it would be difficult to argue for
reconfiguring the North Airfield on safety grounds alone. 20
Although the Academic Panel has concluded that physical improvements would provide only small
safety improvements in theory, the panel did provide some observances and conclusions that should
be considered if and when improvements are made to the North Airfield, specifically ITSIP. These
observances and conclusions included the following:
x
Runway exit geometry can influence the likelihood of incursions.
x
Turning angle at hold lines and sight distance and angle from the reference eye position in the
flight deck are critical parameters to verify if an aircraft is taking off from a runway to be
crossed.
x
Human visual inspection becomes the last condition to avoid a runway incursion.
The planning and evaluation of the final ITSIP alternative incorporated these observances and
conclusions.
2.3.2.4 High Speed Exit Screening Assessment
LAWA evaluated a series of Runway 24R High-Speed Taxiway concepts based on results of the
North Airfield Lift-Off Analysis (see Section 2.3.2.1.) and the FAA Engineering Brief No. 75:
Incorporation of Runway Incursion Prevention into Taxiway and Apron Design, November 19, 2007.
The FAA engineering brief states that “the risk of a Category A or B incursion is higher for crossings
20

Ibid, pg. 153.
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occurring in the first third of the runway and lower in the last two thirds. Because it is not possible to
entirely eliminate runway crossing situations, establishing designs and associated surface traffic flow
strategies keeping taxiway-runway crossings by aircraft in the last third of the runway (as measured
from the arrival threshold) significantly reduces the risk. The preference is for aircraft to cross in the
last third of the runway whenever possible, because within the middle third of the runway the
arriving/ departing aircraft is usually on the ground and traveling at a high rate of speed.”
2.3.2.5

ITSIP Concept Development and Assessment

The concepts and evaluation effort associated with the High-Speed Exit assessment has become
identified as the Interim Taxiway Safety Improvement Project (ITSIP).
Based on these guidelines, a total of eight (8) concepts were developed which included six (6)
preliminary concepts and two (2) concepts that were added during the evaluation process. During
development of the preliminary concepts, the following characteristics were concluded:
x

Retaining Taxiways Y and Z at their current locations would not provide any substantial
collision risk reduction unless Runway 24L is extended to the east; if both were maintained
without extending Runway 24L, high utilization of taxiways that lead to crossing points less
than 7,000 feet would continue to occur.

x

Preliminary concepts were also limited to those that do not reduce the number of Runway
24R arrival exits below the current total of five (Taxiways W, Y, Z, AA and BB).

x

None of the concepts were designed to exclusively improve Runway Occupancy Times
(ROT) for Runway 24R. Any ROT improvements indicated by the analysis were a
consequence of the changes proposed for safety improvements.

Each of the preliminary concepts is identified below.
Preliminary Concepts
Concept #1 – As depicted in Exhibit II-4, this option closes Taxiway Z and adds a new high-speed
exit (Z-1) at a distance of 7,000 feet from the arrival threshold of Runway 24L. This places Taxiway
Z-1 crossings of Runway 24L in the last third of the runway. This concept still allows aircraft
landing on either Runway 24R to exit at Taxiway Y and cross in the middle third of Runway 24L.
Concept #2 – As depicted in Exhibit II-5, this option relocates Taxiways Y and W and adds a new
high-speed exit (Z-1) at a distance of 7,000 feet from the arrival threshold of Runway 24L. This
concept keeps Taxiway Z open which still allows aircraft landing on Runway 24R to exit at Taxiway
Z and cross in the middle third of Runway 24L.
Concept #3 – As depicted in Exhibit II-6, this option closes Taxiway Z, relocates Taxiways Y and
W, and adds two new high-speed exits (Z-1 and AA-1) at distances of 7,000 and 8,800 feet,
respectively, from the arrival threshold of Runway 24L. This concept eliminates the ability of an
aircraft landing on Runway 24R to cross in the middle third of Runway 24L.
Concept #4 – As depicted in Exhibit II-7, this option extends Runway 24L to the east increasing the
distance between the runway crossing points and the Runway 24L threshold. This option still allows
aircraft landing on Runway 24R to exit at Taxiway Y or Z and cross in the middle third of Runway
24L.

Comparative Safety Risk Assessment
Interim Taxiways Safety Project

26

July 2010

6
R

E-17

1
Z-

Z

E

ay

iw

x
Ta

EAST
PADS

2nd Third

Z

Y

7,000 FT

W
W
Q

D
S

E-17

E-

17

Q-1

BRADLEY INTL
TERMINAL

S

D

E-11

E-12

E-13

E-14

AA
AA

Comparative Safety Risk Assessment
Interim Taxiways Safety Improvement Project

north

D

CONTROL
TOWER

24
R

24
L

D-7

24L

24R

Exhibit II-4

Los Angeles World Airports

July 2010

ITSIP Concept #1

V

Not to Scale.

E

1st Third
E-8

New Taxiways

WEST
GATES

BB

E

BB

3rd Third

AA

Y

D-8

Source: Los Angeles World Airports, June 2003 (Airport Layout Plan); Ricondo & Associates, Inc., October 2009.
Prepared by: Ricondo & Associates, Inc., February 2010.

6R

6L

e

ur

os

Cl

13

6
L

E-

V
E-7

D-9

E-10
D-10

Q

6
R

E-17

1
Z-

Z

E

Z

EAST
PADS

2nd Third

Y

TW

Y

Y

Q

D
S

E-17

E-

17

Q-1

BRADLEY INTL
TERMINAL

S

D

E-11

E-12

E-13

E-14

AA
AA

Comparative Safety Risk Assessment
Interim Taxiways Safety Improvement Project

north

D

CONTROL
TOWER

24
R

24
L

July 2010

ITSIP Concept #2

D-7

24L

Exhibit II-5

Los Angeles World Airports

24R

V

Not to Scale.

E

1st Third

Taxiway W
Relocated

E-8

New Taxiways

WEST
GATES

BB

E

BB

3rd Third

AA

7,000 FT

Taxiway Y
Relocated

D-8

Source: Los Angeles World Airports, June 2003 (Airport Layout Plan); Ricondo & Associates, Inc., October 2009.
Prepared by: Ricondo & Associates, Inc., February 2010.

6R

6L

13

6
L

E-

V
E-7

W
D-9

E-10
D-10

Q

6
R

E-17

BB

1
Z-

Z

E

ay

iw

x
Ta

EAST
PADS

2nd Third

Z

Y

Y

W
Q

D
S

E-17

E-

17

Q-1

BRADLEY INTL
TERMINAL

S

D

E-11

E-12

E-13

E-14

AA
AA

Comparative Safety Risk Assessment
Interim Taxiways Safety Improvement Project

north

D

CONTROL
TOWER

24
R

24
L

July 2010

ITSIP Concept #3

D-7

24L

Exhibit II-6

Los Angeles World Airports

24R

V

Not to Scale.

E

1st Third

Taxiway W
Relocated

E-8

New Taxiways

WEST
GATES

BB

E

A

3rd Third

A

-1

AA

800 FT
8,00
7,
7,000 FT

Taxiway Y
Relocated

D-8

Source: Los Angeles World Airports, June 2003 (Airport Layout Plan); Ricondo & Associates, Inc., October 2009.
Prepared by: Ricondo & Associates, Inc., February 2010.

6R

6L

e

ur

os

Cl

13

6
L

E-

V
E-7

W
D-9

E-10
D-10

Q

6
R

Z

E

Y

TW

Z

13

EAST
PADS

2nd Third
Y

W
W
Q

D
S

E-17

E-

17

Q-1

BRADLEY INTL
TERMINAL

S

D

E-11

E-12

E-13

E-14

AA
AA

Comparative Safety Risk Assessment
Interim Taxiways Safety Improvement Project

north

D

CONTROL
TOWER

24
R

24
L

July 2010

ITSIP Concept #4

D-7

24L

Exhibit II-7

Los Angeles World Airports

24R

V

Not to Scale.

E

1st Third
E-8

Source: Los Angeles World Airports, June 2003 (Airport Layout Plan); Ricondo & Associates, Inc., October 2009.
Prepared by: Ricondo & Associates, Inc., February 2010.

E-17

3rd Third

AA

3,300 FT

D-8

New Taxiways

WEST
GATES

BB

E

BB

6
L

6R

6L

E-

V
E-7

D-9

E-10
D-10

Q

Los Angeles International Airport

Concept #5 – As depicted in Exhibit II-8, this option is a combination of Concepts #2 and #4.
Although this concept relocates Taxiways Y and W, aircraft landing on Runway 24R can still use
Taxiway Z or Relocated Taxiway Y and cross in the middle third of Runway 24L.
Concept #6 – As depicted in Exhibit II-9, this concept has the same configuration as Concept #5
except that Taxiway Z is closed. This concept does not allow aircraft landing on Runway 24R to
cross in the middle third of Runway 24L.
Screening of Preliminary Concepts
The preliminary concepts were analyzed to determine the implications on ROT and to assess the
potential reduction in collision risk compared to baseline conditions (Collision Risk Reduction
Indicator: Exit Utilization x Lift-Off Probability). The Runway Exit Design Interactive Model
(REDIM) was used to assess estimated ROT. The model was calibrated to actual runway exit
observations and LAX fleet mix observed on March 21 and 22, 2008. ROT for each concept was
developed and compared to the baseline concept ROT of 48.28 seconds. Table II-4 provides a
summary of the ROT and Collision Risk Reduction Indicator for the concepts.
Table II-4
High-Speed Exit Screening Analysis
REDIM ROT1/
(in seconds)

Collision Risk Indicator

Baseline

48.28

55.9%

Concept 1

49.29

55.7%

Concept 2

50.18

75.0%

Concept 3

54.18

87.8%

Concept 4

48.28

76.7%

Concept 5

50.18

90.6%

Concept 6

54.18

90.9%

Option

Notes:
1/
2/

2/

REDIM = Runway Exit Design Interactive Model.
Probability of departure lift-off at or before Runway 24L crossings.

Source: REDIM/ROT analysis, Ricondo & Associates, Inc., March 2009.
Prepared by: Ricondo & Associates, Inc., January 2010.

In addition to the ROT and Collision Risk assessments, the concepts were reviewed by LAWA staff,
the FAA, and Subject Matter Experts (SMEs). Upon review by this group, the following conclusions
were reached:
x
All crossings from Runway 24R (West Flow) should occur in the last third of Runway 24L.
x
The level of likelihood of hazards LAX 001 and 002 would be reduced if runway crossings
occurred along the last third of Runway 24L.
x
Additional concepts should be developed to address factors considered above.
x
The group recommended that LAWA reconvene with additional subject matter experts (e.g.
FAA, Pilots) to conduct an SMS safety assessment to determine the following:
 Specific level of risk reduction
 Evaluation of unintended consequences of actions taken on existing operations
 Impact of de-rated thrust on operations
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Additional Concepts
Based on the review of the preliminary concepts by the expert group identified above, two additional
concepts were developed that move all crossing from Runway 24R to the last third of Runway 24L.
These concepts are described as follows:
Concept #7 – As depicted in Exhibit II-10, this option has the same configuration as Concept #3
except Taxiway W is not relocated. It was determined by LAWA and FAA ATCT that the relocation
of Taxiway W would not be necessary. This concept eliminates the ability of an aircraft landing on
6L or 24R to cross in the middle third of Runway 6R-24L. In addition, FAA ATCT indicated that
the ROT time should be at or within 50 seconds, which was based on actual observations for similar
landing distances on the South Airfield.
Concept #8 – As depicted in Exhibit II-11, this option has the same configuration as Concept #7 but
with an extension to the east end of Runway 6R-24L. This concept also eliminates the ability of an
aircraft landing on 6L or 24R to cross in the middle third of Runway 6R-24L.
Initial Conclusions and Recommendation
A qualitative review of all eight concepts was conducted with LAWA staff. Using the guidance of
FAA Engineering Brief No. 75, the review focused on eliminating crossings in the first two-thirds of
the runway. Of the eight options, only Concepts #3, #6, #7, and #8 would eliminate those crossings
for air carrier aircraft21. However, Concepts #6 and #8 also include a runway extension which was
determined not to be feasible as a short-term solution. The remaining two options, Concepts #3 and
#7 were the same except Concept #3 included the relocation of Taxiway W. It was determined by
LAWA staff that the relocation of Taxiway W was not necessary because an exit taxiway between
the relocated Taxiway Y and existing Taxiway V at the end is not necessary. Therefore, the LAWA
staff recommended that Concept #7 be the “ITSIP Alternative for Further Evaluation” to mitigate
hazards LAX 001 and LAX 002. Concept #7 was presented to the SRAP in September 2009 for their
review and evaluation. Upon completion of the their review and evaluation, the SRAP concluded
that Concept #7 does improve airfield safety by reducing the severity of hazard LAX 001 and by
reducing the likelihood of hazard LAX 002.

III.

Scope of Safety Risk Assessment Panel (SRAP)

This section identifies the overall scope and efforts by the SRAP. It identifies the participants and
the specific processes used to conduct an evaluation of the preferred ITSIP concept.

3.1
Scope of the Panel
The scope of the SRAP was to verify the identified hazards related to the existing North Airfield and
determine if the “ITSIP Alternative for Further Evaluation” would mitigate the LAX001 and
LAX002 hazards associated with the North Airfield at LAX. The primary guidance for the panel
included the FAA’s SMS and SRM documents and processes which are identified below. These
documents and processes are designed to identify operational hazards, analyze the risks associated
with these hazards and establish mitigating strategies to ensure the safe and expeditious management
of airport traffic.
21

As previously stated in this section, it could be possible for small aircraft landing on Runway 24R to stop in
time and exit the runway using Taxiway W and/or Relocated Y and cross in the first or middle third of Runway
24L. Conversely, small aircraft landing on Runway 6L could stop in time and exit at Taxiway Z-1 and cross in
the first third of Runway 6R.
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3.1.1

Panel Participation and Definition

To ensure safety is at an acceptable level, the LAX North Airfield SRAP is comprised of
professionals within the aviation industry. This includes representatives from the Federal Aviation
Administration, LAX airfield operations, LAX planning and aviation industry Subject Matter Experts
(SMEs). The SRAP process is a structured table top analysis of airport operations and/or airspace
procedures. This panel consisted of the following individuals:
SRAP Members

Organization

Role

Jacqueline Yaft

LAWA – Deputy Exec Director of Operations

Airport Operations/FAR Part 139
Expertise

Cynthia Guidry

LAWA – Chief of Airport Planning

Airport Planning Expertise

Raymond Jack

LAWA-Airside Operations Manager

Airport Operations/FAR Part 139
Expertise

Jaideep Vaswani

LAWA – Chief of Airport Planning I

Airport Planning Expertise

Jake Adams

LAWA – Airside Element Manager

Airport Expertise

Marvin Shappi

FAA-LAX ATCT

ATC Procedures

Kurt Rammelsberg

FAA-LAX ATCT

ATC Procedures

Dave Kurner

FAA Runway Safety

Safety

Walt Smith (facilitator)

WCG, Inc.

SMS/SRM Expertise

Nick Johnson

Johnson Aviation

Airport SME

Joseph Huy

Ricondo & Associates

Aviation SME

Stephen Smith

Ricondo & Associates

Aviation SME

Rick Wells

Wells Consulting

Aviation SME

3.2

FAA SMS Guidelines

As defined in the FAA’s SMS guidelines22, effective safety management requires a systems approach
to the development of safety policies, procedures and practices to allow the organization to achieve
its safety objectives. Similar to other management functions, safety management requires planning,
organizing, communicating and providing direction.
A SMS provides a proactive, systematic, and integrated method of managing safety for airport
operators. Essential to a SMS are formal safety risk management procedures that provide risk
analysis and assessment. Generally accepted industry standards and International Civil Aviation
Organization (ICAO) guidance describes Safety Management Systems in terms of four distinct
elements. They include:
x
x
x
x

Safety Policy and Objectives
Safety Risk Management
Safety Assurance
Safety Promotion

These FAA SMS guidelines were incorporated into the planning process for identifying and
evaluating safety enhancements for the North Airfield at LAX.

22

Federal Aviation Administration, Advisory Circular 150/3200-37 – Introduction To Safety Management
Systems (SMS) For Airport Operators, February 28, 2007.
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3.3
Applied SRM Doctrine
Within the FAA Safety Risk Management process is the FAA 5M System Assessment Model which
provides a process to ensure every aspect of influence on the system is recognized and applied. It
considers the mission, or function of the system; the people engaged in the system; the management
controls; the aircraft and machines; and the environment of the National Airspace System. The 5M
SMS/SRM Assessment Model is depicted is Exhibit III-1.
The general guidelines of the SRM Doctrine were incorporated into the planning process for
identifying and evaluating safety enhancements for the North Airfield at LAX.
Exhibit III-1
FAA 5M SMS/SRM Assessment Model

Mission:

Man/Person:

functions
of system

•Operational Personnel
•Maintenance Personnel
•Engineering Personnel

Management:

Machine:

•Operational Procedures
•Airspace Sectorization
•Maintenance Procedures

•People’s interaction
w/equip
•Software
•Hardware

Media or
Environment:
National Airspace
System
Source: Federal Aviation Administration, FAA System Safety Handbook, Chapter 3: Principles of System Safety, December 30, 2000.
Prepared by: Washington Consulting Group, January 2010.

3.4

SRM Five-Step Process

The FAA Safety Risk Management process framework is a five-step process, and as depicted in
Exhibit III-2, follows a clear and definitive methodology to:
x
x
x
x
x

Describe the airport system
Identify existing hazards
Analyze risks and causal factors
Assess risk severity and frequency
Develop a range of options to mitigate risks to an acceptable level of safety

The SRAP was responsible for verifying the existing hazards and associated risk levels; and assess
the degree in which the “ITSIP Alternative for Further Evaluation” can mitigate hazards LAX 001
and LAX 002 to acceptable levels.
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Exhibit III-2
The FAA Safety Risk Management (SRM) Five-Step Process

Source: Federal Aviation Administration, FAA Order 8000.1 - Safety Management System Doctrine, August 11, 2006.
Prepared by: Washington Consulting Group, January 2010.

3.5

SRAP Assessment of ITSIP Alternative for Further Evaluation

On September 24 and 25, 2009 the SRAP conducted a safety assessment specifically focused on the
ITSIP Alternative for Further Evaluation and associated hazards LAX 001 and LAX 002 from the
2007 Safety Risk Assessment of the North Airfield. The SRAP was given the FAA-compliant SRM
training and doctrine familiarization immediately prior to convening the formal panel. Following
this, the panel initiated its assessment by evaluating and describing the complexity of the North
Airfield design as a system.
The panel recognized that the North Airfield is fundamentally a legacy design which has been
modified from the late 1960’s and early 1970’s using aircraft fleet mix of DC-6/7 and Boeing 727
technology. High speed taxiway and runway egress into an immediate adjacent active runway was an
accepted risk largely due to lower capacity usage and aircraft significantly smaller than the B777,
B747 and A380.
3.5.1

Describing the North Airfield System

The FAA-compliant SRAP describes the system, which is below, and includes the scope of the
problem or change. The system and operation is described and modeled in sufficient detail for the
safety assessment to proceed to the next stage, which is further clarifying the hazards.
Useful descriptions of the system exhibit two essential characteristics:
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x
x

3.5.1.1

Correctness: The description accurately reflects the system with an absence of ambiguity or
error in its attributes.
Completeness: No attributes have been omitted and are essential and appropriate to the level
of detail in the change.
The Existing System

LAX has an FAA terminal ATC facility that provides 24-hour traffic advisories, spacing, sequencing,
and separation services to visual flight rules (VFR) and instrument flight rules (IFR) aircraft
operating within the Class B airspace designated for the airport. The air traffic controllers at LAX,
using a combination of terminal surveillance radar and visual observation, direct air traffic so it flows
smoothly and efficiently. The controllers give aircrews instructions to operate on the airport
movement area, air traffic clearances, and advice based on their own observations and information
received from the automated weather system, radar systems, pilots, and other sources.
The FAA controllers provide separation services between landing and departing aircraft, transfer
control of aircraft on instrument flights when the aircraft leave their airspace, and receive control of
aircraft on instrument flights coming into their airspace from controllers at adjacent facilities.
The LAX Class B airspace consists of specified airspace within which all aircraft operators are
subject to the minimum pilot qualification requirements, operating rules, and aircraft equipment
requirements of 14 Code of Federal Regulations (CFR) Part 91. Within Class B airspace, no person
may operate an aircraft unless (1) the aircraft has an operable two-way radio capable of
communications with ATC on appropriate frequencies and (2) the aircraft is equipped with the
applicable operating transponder and automatic altitude reporting equipment.
Operations within Class B airspace can be conducted in instrument meteorological conditions (IMC)
or visual meteorological conditions (VMC) under IFR or VFR.
3.5.1.2

Fleet Mix at LAX

LAX is primarily known as an “air carrier” airport. All of the major U.S. domestic air carriers and
numerous U.S. international air carriers are the primary users of the Airport. An extensive and
significant number of non-U.S. international air carriers also use LAX. The United States Air Force
also operates at LAX, mostly using the C-5A, C-17 and the C-130 aircraft.
The aircraft mix consists of the very largest to the very smallest aircraft types on an hourly and daily
basis, every day of the year, 24 hours each day. This fleet includes all of the Boeing commercial
aircraft types, including the projected use of the 787 series and the largest daily concentration of
Boeing 747s of any U.S. airport. The Airbus 380 is currently operating daily commercial service
from LAX to Sydney, Australia. At the same time, nearly one third of the daily operations at LAX
are made by small commuter aircraft with 30 to 50 seats. Most of the smaller fleet mix operates on
the North Airfield.
3.5.1.3

Operations and/or Procedures within the system as outlined in the 5M model

Systems will always have sub-components of a larger system. This section presents a system
description using the 5M Model to ensure a complete and accurate description of the system and all
of the elements:
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Mission
The mission is the safe and expeditious flow of air traffic at the LAX and the efficient utilization of
the new runway configuration to maintain airfield capacity, enhance safety control factors, including
design, reduce air quality impacts and decrease operators’ costs.
(hu)Man
The panel decided that the human element consisted of all the ATC personnel at the LAX Airport
Traffic Control Tower (ACTC), the pilot community that includes commercial air carriers, general
aviation and the military; and the airfield employees and operators.
Machine
The machine element is bounded by all the necessary equipment needed to safely perform
commercial aircraft operations at LAX. This includes aircraft, routine ground service vehicles,
emergency responding apparatus, field maintenance and construction equipment.
Management
The management element is bounded by FAA Order 7110.65, Air Traffic Control, LAX ATCT,
operator’s procedures and LAWA airside standard operating procedures (SOP).
Media/Environment
The media/environment refers to the NAS element that will be affected. The SRAP bounded the
media/environment to LAX ATCT, pilots using LAX, companies operating at LAX and the airport
operator.
3.5.1.4

Resources

The data sources relied upon for this assessment included:
x
x
x
x

3.5.2

FAA Order 7110.65S, Air Traffic Control
FAA Safety Management System Manual, version 1.1
Historical data from LAWA and FAA
ITSIP Concept development background
Identification of Hazards

As provided in Section 2.1, hazards LAX 001 and LAX 002 were identified as candidates for
mitigation through short-term improvements.
3.5.3

Analyzing the Risk

During the risk analysis process, the SRAP reviewed the severity and likelihood of risk events.
Discussions centered on existing systems and recent changes to the system. For example:
x

Air carrier operators are more predominately using de-rated thrust for takeoff reducing costs
but generating greater risks at mid-field crossing points.

x

ASDE-X and new prototype runway status lights have enhanced safety.

x

The FAA has changed procedures and communications with air traffic control and the flight
crews, i.e. aircraft must stop prior to crossing unless cleared across an active runway.
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x

Continued enhancements to the FAA and Airport Standard Operating Procedures (SOP).

After its assessment on the existing systems and recent changes to the system, the SRAP determined
that the severity and likelihood of hazard LAX 001 in the current system remains hazardous and
extremely remote because of the introduction of de-rated thrust used by the airlines for departures.
Hazard LAX 002 remains hazardous and extremely remote due to the current locations of Taxiways
Y and Z which continue as midfield crossing points.
3.5.4

Assessing the Risk with the ITSIP Alternative for Further Evaluation

The ITSIP Alternative for Further Evaluation is designed to have aircraft cross 7,000’ down Runway
24L. This change to the system design moves taxiway locations and therefore introduces new
runway crossing points. Exhibits III-3 and III-4 identify the current system with midfield crossing
points and the Preferred ITSIP Alternative with adjusted crossing points in the last third of the
runway.
Exhibit III-3
Existing North Airfield Runway 24L Crossing Operations

Source: Ricondo & Associates, Inc., September 2009.
Prepared by: Ricondo & Associates, Inc., September 2009.

The SRAP severity and likelihood analysis made the following conclusions:
x

x

Hazard LAX 001 risk severity level was reduced from a hazardous classification to a
major classification because the nature of the hazard changed. With the relocation of
Taxiway Y and the closure of Taxiway Z, the level of possible incursions would also be
reduced to low/moderate (FAA Level B or C in Operational Error classification). Therefore,
the likelihood for a major risk is considered extremely remote.
Hazard LAX 002 risk severity level was maintained as hazardous because of the required
length of heavy departures. The possibility of a severe level of incursion (FAA level A)
remains possible. The likelihood of hazard LAX 002, however, has been reduced to
extremely improbable as a result of the increase time for the system to react to the
operational error or incursion.
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3.5.5

Mitigating or Treating the Risk and applying the Preliminary Hazard
Analysis

A Preliminary Hazard Analysis (PHA) was generated by the SRAP. As provided in Table III-1, this
analysis provided the Panel with a broad overview of the issues relating to hazards LAX 001 and
LAX 002. The PHA identified the hazard, described the risk associated with the hazard, listed
appropriate causes and provided an overview of the system. The PHA then provided insight into the
possible effect, the severity classification, current mitigating controls and likelihood of occurrence to
a possible unsafe event. The PHA then list the current risk matrix, applied new mitigation processes
and revealed the resulting residual risk. This process used qualitative data from the SME’s who
served on the SRAP. Furthermore, the Safety Risk Assessment Panel used the FAA Safety Order of
Precedence as established in the FAA Safety Management Manual. The system design is the critical
part to the safety equation as it relates to the LAX North Airfield Complex.
3.5.6

FAA Severity and Likelihood Matrix

The SRAP used the FAA Severity and Likelihood Matrix to depict the initial risk level and
associated residual risk results after application of the Preferred ITSIP Alternative. As shown in
Table III-2, the horizontal classifications of severity on the chart indicate implications of events and
their effect on people, property and the function of the system.
A no safety effect category, as an example, is an increase in air traffic workload capability, a minor
assessment is a slight reduction in air traffic capability, a major category is a reduction in separation
and significant reduction in air traffic capability, the hazardous category is a high severity operational
error, total loss of air traffic capability and the catastrophic assessment is a collision of
aircraft/vehicles or terrain.
The vertical column on the chart depicts likelihood. Frequent is likelihood of more than once a week
at the LAX North Airfield complex. A probable category is an assessment of about once a month, a
remote assessment is about once every year, extremely remote is about once every 10 to100 years,
and an extremely improbable is once every 100 years. These classifications are from the FAA Safety
Management System Manual likelihood classifications for air traffic control facilities developed from
FAA engineers using mathematical equations. This matrix lists hazard LAX 001 initially as
“Hazardous and Extremely Remote”. With the application of the Preferred ITSIP Alternative, it is
reduced to “Major - Extremely Remote”. Hazard LAX 002 is initially listed as “Hazardous and
Extremely Remote” and is reduced to “Hazardous and Extremely Improbable” with the Preferred
ITSIP Alternative.

3.6
FAA Safety Order of Precedence
Table III-3 depicts the FAA standards for precedence in mitigating risks to an acceptable level. The
system design is the most significant and enduring application and lists the appropriate example that
if a collision hazard exists because of crossing points in the NAS, it is best to move the crossing point
to another location.
The 2007 Safety Risk Assessment of the North Airfield clearly determined that a system design
change mitigates risks with the current and future fleet mix. Most importantly, the new design
improves situational awareness of aircrews and airport personnel by increased visibility,
standardization and enhanced efficiency.
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Same
scenario as
LAX Hazard
001

Hazard
LAX 002

As Above

Runway
Hazard

Equipment
Malfunction

Communication
Error

(3)
Causes

Heavy
Aircraft

Simultaneous
use of
Rwy24L &
Rwy 24R

Non-Heavy
Aircraft

Simultaneous
use of
Rwy24L &
Rwy 24R

(4)
System State
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Source: Washington Consulting Group, Inc., January 2010.
Prepared by: Washington Consulting Group, Inc., January 2010.

Aircraft
Departing or
arriving 24L
with aircraft
inadvertently
crossing at
taxiway
Yankee or
Zulu

Hazard
LAX 001

(1)
Hazard#

(2)
Hazard
Description

Table III-1
Preliminary Hazard Analysis (PHA)

2D
Medium Risk
Hazardous
Severity
Based on
subject
matter
expertise

2D
Medium Risk
Hazardous
Severity
Based on
subject
matter
expertise

Near
collision
Hazardous
with high
severity
operational
error

As Above

45

(6)
Severity &
Rationale

(5)
Possible
Effect

As
Above

ASDE,
7110.65,
Visual
Aids,
Training
Runway
Guide
Lights

(7)
Current
Controls

Extremely
Remote

Extremely
Remote

(8)
Likelihood

Unlikely to
occur, but
possible in
an item's
life cycle

Unlikely to
occur, but
possible in
an item's
life cycle

(9)
Likelihood
Rationale

Hazardous
Severity

2D
Medium
Risk

Hazardous
Severity

2D
Medium
Risk

(10)
Current
Risk

Risk severity
level remains as
hazardous
relating to
required length
of heavy
departures. The
likelihood is
reduced to a low
risk extremely
improbable as a
result of the
increase time for
the system to
react to the
operational error
or incursion

ITSIP Preferred
Alternative
eliminates midfield crossings
which introduces
and adopts the
FAA runway
crossing points in
the last one-third
of the active
runway reducing
the severity to a
low risk.

(11)
Recommended
Safety
Requirements

July 2010

2E
Low Risk
Hazardous
Severity

3D
Low Risk
Major
Severity

(12)
Residual
Risk

Los Angeles International Airport

Los Angeles International Airport
Table III-2
FAA Severity and Likelihood Matrix
Severity

Likelihood

No Safety Effect

Minor

Major

Hazardous

Catastrophic

5

4

3

2

1

Frequent – A
More than once per
week

Probable – B
Once every month

Remote – C
Once every year

Extremely Remote –
D
Once every 10-100
years

LAX 001

LAX 002
Extremely
Improbable – E
Less than once
every 100 years

*

*

High risk hazards are unacceptable with single point and common cause failures.

Source: LAX Safety Risk Assessment Panel, September 2009
Prepared by: Washington Consulting Group, Inc., January 2010.
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Table III-3
FAA Safety Order of Preference
Description

Priority

Definition

Example

Design for minimum risk

1

Design the system (e.g., operation,
procedure, or equipment) to eliminate
risks. If the identified risk cannot be
eliminated, reduce it to an acceptable
level through selection of alternatives.

x If a collision hazard exists because of
a transition to a higher Minimum En
Route Altitude at a crossing point,
moving the crossing point to another
location would eliminate the risk.

Incorporate safety devices

2

If identified risks cannot be eliminated
through alternative selection, reduce
the risk via the use of fixed, automatic,
or other safety features or devices, and
make provisions for periodic functional
checks of safety devices.

x An automatic “low altitude” detector in
a surveillance system

When neither alternatives nor safety
devices can effectively eliminate or
adequately reduce risk, warning
devices or procedures are used to
detect the condition and to produce an
adequate warning.

x A warning in an operators manual

Where it is impractical to eliminate risks
through alternative selection, safety
features, and warning devices,
procedures and training are used, with
management approval for catastrophic
or hazardous severity.

x A missed approach procedure

Provide warning

Develop procedures and
training

3

4

x Ground circuit in refueling nozzle
x Automatic engine restart logic

x “Engine Failure” light in a helicopter
x Flashing warning on a radar screen

x Training in stall/spin recovery
x Procedures for loss of
communications

Source: Washington Consulting Group, Inc., January 2010
Prepared by: Washington Consulting Group, Inc., January 2010.

IV.

ITSIP Design Considerations

As with any design process, some changes in the recommended plan may occur due to engineering
concerns, operational needs, cost considerations, etc. Regardless of necessary engineering changes,
the final design for the ITSIP improvements had to maintain some key elements and functional
aspects to ensure that safety improvements are realized and the level of existing airfield operations
are not compromised. These key elements and functional aspects included the following:
x
Same number of taxiway exits that exist today
x
All aircraft exiting Runway 6L-24R should cross Runway 6R-24L in the last third of the
runway.
x
Maintain the current ability to hold certain aircraft between the runways.
x
Maintain the same taxiing exit speeds aircraft use today when exiting the runway.
x
Provide maximum pilot visibility of the end of Runway 24L as much as possible just prior to
crossing the runway pavement.
Additionally, engineers took into consideration the observations and conclusions made by the
Academic Panel that are noted in Section 2.3.2.3 of this report, which was primarily pilot visibility of
the end of the runway he/she is about to cross. Incorporating the design considerations listed above,
the ITSIP design engineers developed numerous variations to recommended Concept #7. Upon
review of the variations, LAWA staff identified Design Alternative #6, depicted on Exhibit IV-1, as
the option that best incorporates the safety enhancements identified by the SRAP in Concept #7 and
the observation and conclusions identified by the Academic Panel.
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As shown, there are two primary differences between Design Alternative #6 and Concept #7; 1) the
end of the high-speed exits are turned to a 90 degree angle just past the holdline to Runway 6R-24L
to provide maximum visibility to departing operations, and 2) a shift of Taxiway Y to the east to
capture more arrivals during east flow and the ability to maintain Taxiway W, which maintains
existing east flow capacity.
In July of 2010, the SRAP reviewed and evaluated Design Alternative #6 and concluded that the
assessment regarding Concept #7 remains the same for Design Alternative #6. The SRAP agreed
that the design alternative does provide some enhancement to safety with the enhanced 90 degree
crossing.

V.

Summary of ITSIP Analysis

The LAX North Airfield ITSIP analysis process used the SMS approach to SRM. A group of SMEs
in aviation and airport operations, planning and safety were assembled as a SRM Panel to analyze the
LAX North Airfield based on their knowledge, experience and expertise. The SRAP members
participated in a one-day, facilitated discussion with a follow-up session on the second day. A
follow-up session on July 8, 2010 was also conducted to evaluate design considerations and finalize
the findings report.
The SRAP was made up of varying levels and types of knowledge and experience about runway and
aviation safety. Members included FAA air traffic controllers, airport operations experts specifically
at LAX, runway safety analysis experts with both general knowledge in the field and specific
knowledge of LAX, safety management expert and airport planning and design experts with both
general and specific knowledge in the field and specific knowledge of LAX. Some members of the
SRAP had worked on airfield safety issues at LAX and some members were new to the process.
Some members had experience in SMS and SRM and some members were new to the process.
The Panel started with a briefing on previous LAX SMS objectives, analysis and outcome. As part
of this briefing, the SRAP reviewed LAX North Airfield existing design layout and operational
issues. The SRAP was presented with background information on previously identified hazards,
analysis and decisions. As part of this briefing the Panel was also presented with a limited set of
options characterized as “interim” solutions to perceived safety risks on the LAX North Airfield.
Upon reviewing the previous SMS study, the SRAP did not identify any new hazards beyond those
previously identified in the earlier SMS study and focused on two of the previously identified
hazards as being relevant to this particular study. The description of each hazard can be found in
Tables II-2 in Section 2-1.
The rate and probability of aircraft incidents and accidents is very low when compared to many other
forms of transportation. Commercial and business aircraft accidents are the lowest among all aircraft
operations (the types that make up the vast majority of aircraft operating at LAX). Despite this low
rate and probability of accidents, the consequences of an aircraft collision on the airfield are almost
certainly catastrophic given the high probability for the loss of life among passengers, crew and
people on the ground in the vicinity of an accident. As a result, the aviation industry devotes an
extraordinary amount of time and resources to preventing even minor incidents that could lead to an
aircraft collision.
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Perceived risk of an aircraft collision was based on the history of runway incursions specifically
occurring at LAX as well as the general risk of runway incursions throughout the NAS. Specific
attention was placed on those runway incursions and one fatal aircraft collision at LAX that have
taken place on the North Airfield. The general risk of runway incursions and collisions throughout
the NAS helps to inform improvements to airfield design, aircraft operations and airfield vehicle
controls.
The Panel reviewed runway, taxiway, lighting, marking, signage, sensing systems and control
systems like the use of Runway Status Lights that have been recently installed at LAX. The Panel
placed special emphasis on the addition of Runway Status Lights to the LAX North Airfield as a
major safety improvement that had been implemented by LAWA and FAA since the 2007 Safety
Risk Assessment. This change in the operational environment provides an added layer of
information to pilots about the use of the runways even if air traffic controllers mistakenly clear an
aircraft into the path of another aircraft.
FAA provides both general and specific guidance to the aviation industry on the treatment of actual
and perceived risk of aircraft collisions through improvements to the airfield design, new safety
devices, operator and user warnings, new procedures and training. These safety treatments and
controls have a descending order of priority where the highest priority is to design or redesign for
minimum risk. This highest level of treatment is also the most difficult and expensive to achieve or
accommodate in a busy operating system like the North Airfield at LAX. In this case it is important
to add as many layers as possible of the lower priority and lower level safety treatments. The history
of runway incursions on the North Airfield at LAX have already prompted LAWA, in conjunction
with the FAA and airport users, to develop an extensive airfield safety program that includes safety
devices, warnings, improved procedures and training to all people who can or do come in contact
with the airfield environment. These controls are effective because the universe of people in the
system (pilots, air traffic controllers, airline ramp employees, airport personnel and construction
contractors) are relatively few and all require specific authorization by either LAWA or the FAA (in
some cases both LAWA and the FAA) before they are allowed to operate in the system.
The level of perceived risk reduction and/or risk mitigation afforded by each of the interim taxiway
options was based on the Panel’s perception of the risk, the options and their intended benefits. The
options were designed to provide additional time and distance between the arriving aircraft and the
departing aircraft. The wide array of aircraft types that operate at LAX and their varying operational
characteristics presented special circumstances to the SRAP for classifying and treating the perceived
risks. In general, aircraft were split into two main categories for this assessment: 1) non-heavy
aircraft as defined by FAA for operational purposes (“large” and “small” aircraft that are capable of
max gross takeoff weights less than or equal to 255,000 pounds) and 2) “heavy” aircraft as defined
by FAA (those aircraft that are capable of max gross takeoff weights greater than 255,000 pounds).
In general, the amount of takeoff runway length required for heavy aircraft is substantially more than
that required for non-heavy aircraft.
The existing design of the LAX North Airfield and the associated runway lengths are those necessary
to accommodate heavy aircraft. At the same time, the taxiway layout for arriving aircraft on Runway
24R is intended to minimize the amount of time non-heavy aircraft occupy the runway before it is
available for the next arriving aircraft. This particular layout; that was intended to increase
operational efficiency, has shown an unintended tendency to place arriving aircraft to cross in the
path of departing aircraft on Runway 24L if the pilot of the taxiing aircraft misses the signs, lights,
runway status lights and airfield markings indicating the runway intersection.
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Aircraft departing on Runway 24L accelerate to speeds of 120 to 170 miles per hour on the runway
before lifting off. These speeds combined with the high gross takeoff weights create very high levels
of inertia and potential energy with relatively low levels of directional control. This vulnerable
condition leaves a pilot with very few options to avoid an aircraft that may blunder in its path during
the critical departure phase of flight.
The SRAP reviewed basic operational information that included the vertical profile of aircraft
departing Runway 24L, takeoff roll length, fleet mix and the use of de-rated thrust. A large body of
data and information is available on all of these parameters except for the conditions, use and
operational effect of de-rated thrust. Each carrier and individual pilots employ de-rated thrust
differently based upon the operating conditions at the time of departure. As a result, there is little if
any predictability in the application of this technique. With the lack of specific parameters for derated thrust, the SRAP was left to assume the worst case that de-rated thrust is always in use and
increasing the takeoff length and lowering the climb profile of non-heavy aircraft.
The deliberations of the SRAP were extensive on the parameters and conditions surrounding the
identified hazards LAX 001 and 002 and the effect of the proposed Taxiway Y and Z relocations to
in fact increase airfield safety without creating new hazards. Key areas of discussion and concern
among the Panel members came down to the difference between the classifications of “Major” versus
“Hazardous” levels of risk severity and “Extremely Remote” versus “Extremely Improbable” levels
of risk likelihood. Concerns remain among SRAP members with this airfield layout and the
operation of aircraft using de-rated thrust on takeoff from Runway 24L. The longer runway
acceleration distance and lower climb profile of these aircraft place them in the path of aircraft that
happen to cross Runway 24L without a clearance or mistakenly cleared by air traffic control.
The collective conclusion of the SRAP was to relocate Taxiways Y and Z from the current locations
on the LAX North Airfield to locations further to the west and outside of the middle third of Runway
24L. This design change was perceived by the SRAP to be less hazardous to aircraft passengers and
crew than the existing airfield layout. This change will not eliminate the collision risk on the airfield
but it will reduce the likelihood of a collision below the existing level. On July 8, 2010, the SRAP
reviewed Design Alternative #6. The SRAP concluded that the level of hazard migration to a lower
level of risk remains the same as ITSIP Concept #7, but also indicated some safety enhancements
with the modified 90 degree crossings prior to Runway 6R-24L.
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Appendix A - Hazards LAX 001 and 002

Comparative Safety Risk Assessment
Interim Taxiways Safety Project

July 2010

Comparative Safety Risk Assessment
Interim Taxiways Safety Improvement Project




July 2010

Exhibit A-1

Los Angeles International Airport

Comparative Safety Risk Assessment
Interim Taxiways Safety Improvement Project




July 2010

Exhibit A-2

Los Angeles International Airport

Comparative Safety Risk Assessment
Interim Taxiways Safety Improvement Project

July 2010

Exhibit A-3

Comparative Safety Risk Assessment
Interim Taxiways Safety Improvement Project

July 2010

Exhibit A-4

Los Angeles International Airport

Appendix B – Safety Risk Assessment / LAX North Airfield

Comparative Safety Risk Assessment
Interim Taxiways Safety Project

July 2010

Los Angeles World Airports
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Proposed Runway Configuration
Safety Risk Assessment

WCG, Inc. - LAX Version 1.0
May 2007
Washington Consulting Group, Inc.
4915 Auburn Avenue, Suite 301, Bethesda, Maryland 20814

Executive Summary
In 2006 the Federal Aviation Administration implemented a Safety Management
System (SMS) and Safety Risk Management (SRM) process for the busiest and
most complex commercial use airport traffic control facilities in the National
Airspace System (NAS).
The FAA SMS/SRM is designed to identify operational hazards, analyze the risks
associated with these hazards and establish mitigating strategies to ensure the
safe and expeditious management of air traffic. It is a structured, table-top
analysis of airport operations or airspace procedures.
The five step process follows a clear and definitive methodology to:
•
•
•
•
•

Describe the airport system
Identify existing hazards
Analyze risks and causal factors
Assess risk severity and frequency
Develop a range of options to mitigate risks to an acceptable level of
safety

The Los Angeles World Airports Executive Director chartered a Safety Risk
Management Panel to follow this process and to specifically develop and
prioritize airport improvements that will increase the level of airfield safety at LAX.
The North Airfield Complex at LAX was the focus of the Panel’s evaluation at
LAX.
The Safety Risk Management Panel consisted of the Washington Consulting
Group, Inc., personnel from the Federal Aviation Administration LAX Airport
Traffic Control Tower and LAX Airside Field Operations. The Los Angeles World
Airports senior staff served as a resource for information.
The current configuration of the LAX North Airfield Complex was completed in
the 1970’s when it was designed to efficiently accommodate FAA Design Group
III and IV aircraft, such as the Boeing 727-737, DC-9 and DC-10 (See Appendix
3) which were the dominating fleet until the late 1990’s. Today’s fleet mix at LAX
has a quickly growing number of Design Group V and VI aircraft (Boeing 747767-787, A340-380, C5A) that generate significant air traffic complexities not
originally considered into the North Airfield design.
The North Airfield Complex consists of Runway 24L/06R and 24R/06L. Runway
24L/06R is 10,285 feet long and Runway 24R/06L is 8,925 feet long. Both
runways are 150 feet wide. These runways accommodate the fleet mix of aircraft
using LAX, however, with procedures that have several restrictions and
prohibited taxi areas when simultaneous similar type aircraft operations are
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occurring. These restrictions are reflected in the current LAX Jeppesen Airport
Chart (See Appendix 5).

The Safety Risk Assessment was conducted on these procedures and other
operational scenarios based on aircraft landing and departing, taxiing to and from
the North Airfield and arriving aircraft taxiing off Runway 24R/06L using the
current configuration of high speed exit taxiways and crossing the adjacent
parallel runway.
The assessment further addressed the projected increase of aircraft diversity of
very large to very small aircraft (fleet mix) in the National Airspace System (NAS)
and the impact of this changing fleet mix on the North Airfield Complex. The
analysis also assessed the use of “Taxiway Echo” which parallels runway
24L/06R.

ii

Figure 1
The Washington Consulting Group, Inc. used the FAA Safety Management System (SMS)
and Safety Risk Management (SRM) five step process to conduct this analysis.

Source: FAA SMS Manual

The hazards and risks associated with the current LAX North Airfield
configuration has been identified in this document. While these hazards have
been mitigated to an acceptable level of risk based on present day usage, this
study found that significant improvements can be made to the safety level of the
operation by modernizing the North Airfield design to meet the standards for the
existing and future aircraft fleet.
Examples of the mitigation include numerous control factors which are utilized
within the National Airspace System (NAS). The controls include the following:
•

Aircraft separation standards established by the Air traffic Control
handbook, FAA Order 7110.65;

•

Aircraft operating techniques/responsibilities in the Federal Aviation
Regulations (FAR’s) and in the Airmen’s Information Manual (AIM);

iii

•

Mandatory communications protocols such as “hear-back-read back”
phraseology between controllers and pilots;

•

Airport markings, lighting and signage that meet and exceed FAA
Standards;

•

Aircrew and Air Traffic Control (ATC) certification;

•

Initial and recurrent training of system user’s including airport operators,
pilots and controllers;

•

System awareness by user’s of existing airfield hazards;

•

Technology applications including : Airport Movement Advisory Safety
System (AMASS) and Traffic Conflict Avoidance System (TCAS); and

•

Airfield system design including runways, taxiways, lighting, marking,
signage and technology applications.

The continuing number of runway incidents, along with the projected increase of
operations with new large aircraft (NLA), such as the A380, resulted in the
analysis to focus on the airfield system design and a new runway configuration to
ensure operations in the North Airfield Complex safely maintains an acceptable
level of risk and maintains the integrity of the National Airspace System (NAS).
The proposed North Airfield configuration is designed to improve accessibility for
large aircraft at LAX and maintain existing system efficiency. Most importantly,
this design mitigates the potential for runway incursions, thereby enhancing the
safety of passengers and aircraft at LAX.
This Safety Risk Assessment specifically compared the current airfield
configuration risks with the proposed configuration. Significant safety-related
issues were mitigated to a lower level of risk with the new runway configuration.
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Figure 2
Current Configuration of North Airfield Complex

Source: Los Angeles World Airports, 2007

Figure 3
Proposed Configuration of the North Airfield Complex

Relocation Runway 24R – Primary
Arrival Runway 10,420 Feet

Proposed Runway
Separation – 1,040 feet

Runway 24R Relocated 340
feet North

Landing Threshold
Remains in
Existing Location
Extended Runway 24L –
Primary Departure Runway
11,700 feet

Source: Los Angeles World Airports, 2007
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Using the FAA SRM process, the Safety Risk Management Panel (SRMP)
developed a Preliminary Hazard List (PHL). The panel reviewed each hazard,
followed the FAA SRM process to categorize similar risks and developed the
Preliminary Hazard Analysis (PHA).
The PHA then identified the causes, system states, possible effects, severity,
existing controls, likelihood, and current risks of the present runway
configuration. The same process was conducted with the proposed configuration
which resulted in the significant reduction and, in some cases, elimination of risks
through an improved mitigation of the identified hazards.
The panel assessed each of the risks identified in this Safety Risk Assessment.
Once this assessment was completed and the hazards mitigated using control
factors as noted above, a safety assessment risk matrix was charted to compare
the current North Airfield Complex with the proposed configuration.
The panel identified ten (10) hazards associated with aircraft operating on the
existing LAX North Airfield (See Figure 4). The assessment/treatment of these
with the implementation of the proposed North Airfield configuration resulted in
the significant reduction or elimination of risks. These airfield improvements
directly relate to the removal of the midfield high speed turnoffs to the immediate
and adjacent parallel runway, increased distance between the parallel runways
and operational opportunity for large/heavy aircraft to fully clear a runway after
landing and the change to procedures for aircraft taxiing on Taxiway Echo.
By implementing the recommended North Airfield design changes, these hazards
and the associated risks are greatly reduced for runway incursions, near mid-air
collisions, surface collisions, and increased pilot/controller workload.
Figure 4
The analysis developed a Preliminary Hazard List (PHL)

Hazard Number

LAX 001

Hazard Description

Aircraft landing Runway
24R, crossing Runway 24L
without ATC clearance at
taxiway Yankee or Zulu with
a NON-HEAVY aircraft
departing

Possible Effect

Reduction of separation by
a high severity operational
error that could lead to an
aircraft collision, large
reduction in safety margin,
serious or fatal injury,
physical distress and
excessive workload
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Hazard Number

Hazard Description

Possible Effect

LAX 002

Aircraft landing Runway
24R, crossing Runway 24L
without ATC clearance at
taxiway Yankee or Zulu with
a HEAVY aircraft departing

Reduction of separation by
a high severity operational
error that could lead to an
aircraft collision, large
reduction in safety margin,
serious or fatal injury,
physical distress and
excessive workload

LAX 003

Aircraft landing Runway
24R, crossing Runway 24L
without an ATC clearance at
taxiway Alpha-Alpha or
Bravo-Bravo with a HEAVY
aircraft departing Runway
24L

Significant increase in ATC
and Flight Crew workload;
reduction in safety margin
and physical discomfort of
passengers

LAX 004

Aircraft landing Runway
24R, crossing Runway 24L
without an ATC clearance at
taxiway Alpha-Alpha or
Bravo-Bravo with a NONHEAVY aircraft departing
Runway 24L

Slight reduction in ATC
capability, slight increase in
Flight Crew workload,
reduction in safety margin
and physical discomfort of
passengers

LAX 005

Runway’s 24L and 24R in
use for arrivals and
departures

Reduction of separation by
a moderate severity
operational error,
significant increase in Flight
Crew workload, significant
reduction in safety margin,
physical distress to
passengers or possible
injury

Runway 24L arrival with a
Runway 24L departure
resulting in an over flight
hazard

LAX 006

Runway’s 24L and 24R in
use for arrivals and
departures
Runway 24R arrival with a
runway 24R departure
resulting in an over flight
hazard

Reduction of separation by
a moderate severity
operational error,
significant increase in Flight
Crew workload, significant
reduction in safety margin,
physical distress to
passengers or possible
injury
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Hazard Number

LAX 007

Hazard Description

Runway’s 24L and 24R in
use for arrivals and
departures
Runway 24R arrival holding
at taxiway AA or BB with a
Runway 24R trailing arrival
and Runway 24L departure
Resulting in the preceding
aircraft remaining in the
Obstacle Free Zone (OFZ)

LAX 008

Runway 24L in use for
arrivals and departures
Taxiway Echo in use with a
Design Group V or VI
aircraft
Resulting in taxiing aircraft
tail impeding on the
Runway 24L Object Free
Zone (OFZ)

LAX 009

LAX 010

Runway 24L/06R and
Runway 24R/06L in use with
increase of complexity
associated with new fleet
mix of Design Group V/VI
Aircraft

Runway 24R in use and
Aircraft Rescue and
Firefighting (ARFF)
equipment operating with-in
the runway safety area
northeast of the runway

Possible Effect

Reduction of separation by
a high severity operational
error that could lead to an
aircraft collision, large
reduction in safety margin,
serious or fatal injury,
physical distress and
excessive workload

Reduction of separation by
a moderate severity
operational error,
significant increase in Flight
Crew workload, significant
reduction in safety margin,
physical distress to
passengers or possible
injury

Reduction of separation by
a moderate severity
operational error,
significant increase in Flight
Crew workload, significant
reduction in safety margin,
physical distress to
passengers or possible
injury

Slight increase of ATC
complexity
No effect on flight Crew
Inconvenience

Resulting in ARFF
equipment inadvertently in
the OFZ
Source: LAX-WCG, Inc. Safety Risk Management Panel, 2007
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Figure 5
The Washington Consulting Group, Inc. used the severity and likelihood chart below to
represent the matrix of the residual and significant improvements from the proposed
design of the North Airfield Complex vs. the hazards associated with the current complex
design. This is further defined in Section 6, 7 and 8 of this document
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Summary of residual hazards and risks from current airfield configuration
to proposed airfield configuration
Notes:
•
•
•
•
•
•
•
•
•
•

LAX 001
LAX 002
LAX 003
LAX 004
LAX 005
LAX 006
LAX 007
LAX 008
LAX 009
LAX 010

Eliminated as a hazard from a medium risk in the current configuration
Eliminated as a hazard from a medium risk in the current configuration
Remained a low risk
Reduced to no safety effect from a minor low risk
Reduced to a low risk from a medium risk in the current configuration
Remained a low risk
Reduced to a low risk from a medium risk in the current configuration
Eliminated as a hazard from a medium risk in the current configuration
Reduced to a low risk from a medium risk in the current configuration
Reduced to no safety effect from a minor low risk

Source: Washington Consulting Group, Inc.
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With the existing control factors applied to mitigate risks, the Panel
maintained a focus on the system design as the principle solution to
improve safety and maintain efficiency of the North Airfield Complex.
The Panel addressed a worst-case scenario that discussed historical data and
current mitigation efforts. While the likelihood of a credible event that may occur
with a catastrophic outcome remains low, increasing airport activities and aircraft
fleet complexities increase the likelihood of a catastrophic aircraft collision.
“Hear-back – read-back” incidents or aircraft crossing an active runway without a
clearance from ATC are still occurring. The most recent occurrence was on the
North Airfield Complex on February 24, 2007.
The outcome of a communication error provided the opportunity for the
WCG Inc., SMS/SRM expert, to address a worst-case scenario. Using the
SMS/SRM process WCG determined the possibility as listed below:
Describe the System
The LAX North Airfield Complex (Runway 24R and Runway 24L) in use for
aircraft arrivals and departures. Personnel involved include FAA Certified
Professional Controllers, Commercial Air Carrier Aircrews, Executive Corporate
Aircrews, General Aviation Pilots, Military Aircrews, airport operators and LAX
airside personnel. Machines include aircraft, ground service equipment, air traffic
resources, emergency responding apparatus and possible construction
equipment. The system is managed by FAA Orders, LAWA SOP’s, individual
airline operating procedures and airport operator procedures. The environment is
the North Airfield Complex and associated runways and taxiways.
Identify the Hazard
Aircraft arriving on Runway 24R and exiting the runway at Taxiway Yankee or
Zulu and crossing Runway 24L without a clearance or misunderstanding hold
instructions to avoid crossing in front of a departing or arriving aircraft on Runway
24L.
Departure aircraft on Runway 24L has accelerated to a high velocity but has not
reached rotation speed leaving few alternatives such as veering left or right to
avoid a collision, attempting to abort takeoff and stop or before a collision attempt
an early rotation and risk stalling the airplane to avoid a collision. Arrival aircraft
is in the process of a go-around (over-flight).
Analyze the Hazard
Arriving or departing aircrew must respond (see and avoid) or air traffic
instructions must be timely to provide mitigation and avoid a collision.
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The immediate availability of the high-speed exit, coupled with close proximity of
the adjacent parallel runway provides little latitude for aircrews or air traffic
controllers to mitigate miscommunication. At the same time, the proximity of the
crossing taxiway location relative to the acceleration of the departing aircraft, or
go around (over-flight) creates the credible scenario for an aircraft collision on the
airfield. Severity level is catastrophic.

Assess the Risk
Worst credible outcome: miscommunication between arriving/departing aircraft
and ATC; air traffic instructions not timely due to late or non-existent AMASS
alert; distractions or frequency congestion.
The collateral effects are possible loss of control, departing aircraft experiencing
a stall, colliding with other ground traffic or extreme damage to brakes and
aircraft structure. The likelihood assessment is considered extremely remote
based on current control factors; however, the qualitative description is that the
event is unlikely to occur, but possible in an item’s life cycle.
Treating the Risk
Given the multitude of air traffic control factors and the remaining hazard,
the only remaining mitigation tool is to change the design of the system
(North Airfield Complex). The addition of a center parallel taxiway system and
additional separation of the runways; coupled with new 90 degree connecting
taxiways for crossing the active runway will enhance safety, provide aircrews
time to acclimate to the surface environment and allow new large aircraft to clear
the runway Obstacle Free Zones (OFZ’s).

xi

Source: LAWA.Org

This credible worst case scenario occurrence was derived from subject
matter experts using qualitative discussions; as such, the Panel concludes
that increasing activity, complexities of the current system state and
diversity of air traffic certainly have an impact on increasing the
possibilities of a catastrophic event.
In addition to addressing a credible, worst-case scenario based upon the
continuance of runway incidents, the Panel further recognized that airfield
“standardization” is a principle concern in the National Airspace System (NAS).
The LAX South Airfield Complex is completing a reconfiguration that will provide
a center parallel taxiway between Runway 25L and Runway 25R. The South
Airfield will also have a new network of high-speed exit taxiways from Runway
25L leading to the new center parallel taxiway followed by 90-degree exit
taxiways for crossing Runway 25R.
This design will have an influencing impact on mitigating a significant history of
runway incursion incidents.
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The proposed design of the North Airfield Complex also includes a center
taxiway between Rwy24L and Rwy24R. In addition to mitigation of potential
incidents, the center taxiway provides a significant level of efficiency as it relates
to Design Group V and VI aircraft.
The SRM panel concluded that the implementation of the proposed runway
configuration results in improving the LAX safety by eliminating three
significant hazards and reducing six other hazards to lower risks. LAX 006
remained in the major severity, extremely remote category.
LAX Runway Incidents 2006

Source: LAWA.Org
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Introduction
In 2006, the Federal Aviation Administration developed a Safety Management
System (SMS) and Safety Risk Management (SRM) process as a result of
requirements to the member states of the International Civil Aviation
Organization (ICAO). The FAA SMS/SRM process meets those requirements
and provides a methodology to identify, assess and treat potential and immediate
hazards within the aviation industry. As an extension of the FAA’s initial efforts to
introduce SMS to its internal lines-of business, the FAA has recently introduced a
SMS process for major airports in the National Airspace System (NAS).
The Los Angeles World Airports (LAWA) anticipated this action and has
conducted a safety risk assessment for the Los Angeles International Airport
(LAX) North Airfield Complex. The assessment was specifically focused on the
hazards associated with the current runway/taxiway configuration and to test the
efficacy of the proposed airfield configuration. The LAX North Airfield
improvements are designed to improve accessibility for large aircraft arriving to
their terminal, reduce delays by a more efficient taxiway layout that will reduce
airline operating costs, and mitigate the potential for runway incursions; thereby
enhancing the safety of passengers and aircraft at LAX.
In conducting the safety assessment described in this document, the Safety Risk
Management (SRM) process has been applied as defined by the Federal
Aviation Administration (FAA) Safety Management System (SMS) Manual. The
current assessment, along with the identified risks, risk analysis, and treatment of
risks are contained in this Safety Risk Assessment.
The current configuration of the North Airfield Complex is the result of numerous
evolutions beginning with the construction of Runway 24L/06R in the 1960’s and
Runway 24R in the 1970’s.
Air traffic practices during this period provided what appeared to be a simple
process, or system, of using the outboard runway (Runway 24R) primarily for
arrivals and the in-board runway (Runway 24L) primarily for departures. Lower
air traffic density and a fleet mix of smaller aircraft at the time allowed the high
speed taxiways to serve as a timely way to safely and efficiently cross an active
inboard runway and proceed to the taxiway and terminal environment ahead of
the next departing aircraft.
During this period, the separation of the runways and the operating size of the
aircraft did not impede the runway Obstacle Free Zones (OFZ). As a result, The
North Airfield Complex successfully provided a system for Design Group III and
IV Aircraft for over 30 years.
Also during this period, the North Field Complex experienced two serious
accidents and a series of incidents, which are identified as systems errors or
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operational errors by FAA standards. Those errors and accidents provided
quantifiable data for the Safety Risk Management Panel to analyze hazard
locations within the Complex.
It is expected that the North Airfield Complex will experience a significant
increase in the proportion of large, heavy aircraft as system user’s balance costs
in operating from the North Airfield Complex versus the South Airfield Complex,
particularly with Design Group V and VI aircraft.
The expanding and complex fleet mix using both the National Airspace System
(NAS) generally and LAX specifically will generate a burden on the current
airfield configuration and increase the likelihood of additional system errors,
increase delays and manifest higher operating costs for the consumer, resulting
in a negative impact on the overall safety and efficiency of LAX.
The SRM Panel reviewed significant incident data from both the South and
North Airfield Complexes relative to runway incursions while focusing on
the North Airfield current complexities. As a result, the Panel views the
proposed North Airfield configuration as a design and physical solution to
greatly reduce the risk of runway incursions.
A runway incursion, as defined by the Federal Aviation Administration (FAA), is
any occurrence in the airport runway environment involving an aircraft, vehicle,
person, or object on the ground that creates a collision hazard or results in a loss
of required separation with an aircraft taking off, intending to takeoff, landing, or
intending to land.
In June 2006, the FAA Air Traffic Organization, Terminal Business (ATO-T)
aggressively initiated a program to address system errors at the most prominent
field facilities within the NAS. While the majority of the system errors were in the
Terminal Radar Approach Facilities (TRACONS), such as New York, Chicago,
Southern and Northern California (SCT & NCT), including Dallas Fort-Worth
(DFW) and Atlanta (ATL); Los Angeles Airport Traffic Control Tower (LAX), along
with Chicago ATCT (ORD) and several others, were identified as “airports of
interest”
Continuing into 2007, this program requires the facility manger and key staff to
brief the ATO-T Vice-President every 120 days on methodologies to mitigate
system errors or incidents.
Further, and of historical significance, the FAA in 2002 published a study entitled,
“FAA Runway Safety Report: Runway Incursion Trends at Towered Airports in
the United States – CY 1998 – CY 2001.” This report identified a total of 1,460
runway incursions out of 268 million airport operations in the U.S. that resulted in
three collisions and four fatalities over the four years studied. LAX experienced

2

38 total runway incursions during the period of the FAA study and had an
average rate occurrence of 1.24 incursions per 100,000 operations.
Within the first quarter of Calendar Year (CY) 2007, the North Airfield has
already experienced an operational error similar to the hazard identified in
LAX 004 of the Preliminary Hazard List (PHL).
Figure 6
Runway Incidents for 1st Quarter CY-2007

Source: LAWA.Org

The FAA also classifies runway incursions by their relative severity. The highest
severity is given to an incursion in which extreme action is needed to avoid a
collision or if a collision occurs. Five of the 38 runway incursions at LAX during
the period of the FAA study were in this category, however, none of the five
resulted in a collision.
While over 80 percent of these incursions took place on the South Field
Complex, it is of historical significance to review the system design during
this period which is similar to the North Airfield current configuration.
These incidents were at such an alarming rate that the South Field Complex is
completing a major reconfiguration and adding a parallel taxiway between
Runway 25L/07R and Runway 25R/07L which is expected to mitigate future
incidents.
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The principle goal of the FAA is to raise awareness of runway incursions, identify
solutions, and implement strategies to reduce their severity and frequency as
well as the risk of a runway collision. Airport surface radar technology and airport
infrastructure implementation at key airports, similar to LAX, are some of the
strategies identified by the FAA to help solve the problem.
LAWA has already implemented improvements to airfield lighting, taxiway
marking, runway signage, and has sponsored on-going seminars on airfield
familiarization with airport users. However, more improvement is needed.
Taxiway system configuration is one of the key infrastructure methods to solving
the problem.
LAWA, in cooperation with NASA Ames Research Center, conducted a study
titled “Los Angeles International Airport Runway Incursion Studies, Phase III –
Center Taxiway Simulation” (published on July 31, 2003), comparing the cost
and benefits of a center parallel taxiway and an “end-around” taxiway on the
South Airfield Complex. LAWA sponsored and participated in this operational
analysis and “human-in-the-loop” testing that included FAA Air Traffic Controllers
from LAX Tower.
The study concluded that the end-around taxiway greatly increased taxi time and
delays for arriving aircraft and thereby increased the operational costs of this
option and did not produce any increased safety margin. Air traffic controllers
also found the center parallel taxiway to be an operationally efficient
solution to the primary cause of the most severe types of runway
incursions experienced at LAX.
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Section 1 – Current System (Baseline)
The LAX North Airfield Complex has two parallel operational runways. These
runways are oriented in an east-west direction. Runway 24L/06R is 10,285 feet
long. Its elevation on the east end is 111 feet above sea level and the elevation
on the west end is 108 feet above sea level. Runway 24R/06L is 8,925 feet long.
Its elevation is 117 feet above sea level on the east end and 112 feet on the west
end. Both runways are 150 feet wide.
Both runways are lighted and equipped with navigational aids, which allows
aircraft arrivals and departures under both visual and instrument landing
conditions. Parallel-dependent ILS approaches are conducted to Runways
24L/24R and 06L/06R.

Source: LAWA.Org

There currently exist several restrictions and prohibited operations with the North
Airfield Complex. These include significant restrictions with taxiways which
negatively impact the use of Runway 24L for arrivals and departures. Another
impacting restriction relates to Runway 24R arrivals and is associated with
aircraft that cannot exit past the runway Obstacle Free Zone (OFZ) after arrival.
Similar to air traffic practices established in the early design of the 1970’s,
the current air traffic practices use Runway 24R as the primary arrival
runway and Runway 24L is the primary departure runway.
As a result, exiting arrivals of Group V aircraft generates complexities which are
listed in the PHL and PHA of this study.
The existing runways are separated by 700 feet. There is no center parallel
taxiway and high speed exits go directly into the adjacent runway.
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Section 2 – Proposed System - North Airfield Configuration
The proposed North Airfield Configuration provides several significant changes
associated with safety and efficiency. It is primarily designed to improve
accessibility for large aircraft, reduce delays and mitigate the potential for runway
incursions; thereby, enhancing the safety of passengers, LAWA employees and
aircrews at LAX.
This proposal has the LAWA Airport Planning staff extending significant
efforts to ensure long range operations identify, mitigate and fully address
potential hazard areas while also maintaining efficiency, cost savings and
overall effective operations.
The proposed system has Runway 24R/06L relocated 340 feet north and
extended an additional 1,495 feet to the west for a total length of 10,420 feet. It is
expected to remain as a primary arrival runway. Runway 24L/06R is extended
135 feet west and 1,280 feet east for a total length of 11,700 feet. It is expected
to remain as the primary departure runway.
The proposed configuration provides 1,040 feet separation between the parallel
runways. It provides a significant change that removes the high speed exits
directly into the adjacent runway.
A center parallel taxiway generates an additional opportunity for aircrews
to exit the runway expeditiously while maintaining integrity of runway
safety zones. It further reduces the possibilities of untimely “hear back –
read back” errors that have produced quantifiable incidents.
In addition to the safety implications, the center taxiway mitigates air traffic
control complexities and provides alternatives to move aircraft east or west
without generating delays and accommodates Design Group V and VI aircraft.
The new parallel center taxiway would be 10,420 feet long and 100 feet wide. It
would be planned as a full-length Modified Group VI parallel taxiway located 520
feet north of Runway 24L/06R and 520 feet south of Runway 24R/06L.
FAA Design Group VI taxiway separation standards call for 600 feet between a
runway centerline and taxiway centerline intended to serve aircraft with Design
Group VI tail heights, lengths and wing-span. Significant analysis was provided in
the Draft LAX Master Plan, Chapter VI, Section 3.2.6.3, Justification for the
Modified Group VI Standards to Accommodate the New Large Aircraft (NLA) at
LAX, documenting the feasibility of using 520 feet separation at LAX and meet
the same safety standards set by FAA for airfield safety. FAA has approved the
use of these modified Group VI standards in their approval of the LAX Airport
Layout Plan.
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The new North Airfield center parallel taxiway, combined with the
configuration of the exit taxiways, is instrumental in the physical solution
to runway incursions. Exiting high-speed or acute angled exits off of
Runway 24R/06L diverge from the runway centerline to the south and are
aligned to cross Runway 24L/06R, directing arriving aircraft to Taxiway E.
The new exit taxiways associated with Runway 24R/06L would similarly diverge
at acute angles from the runway centerline toward the south until they intersect
with the new center parallel taxiway centerline.
Arriving aircraft would then proceed west or east (depending on the direction
from which they arrived) for a short distance before coming to a perpendicular
connecting taxiway that crosses Runway 24L/06R. This required turn, associated
with this taxiway layout, provides time for pilots to fully acclimate to the airport
surface environment, to comply with air traffic control taxi instructions and to
clearly see runway hold bars prior to crossing the inboard runway.
All of these safety benefits are achieved without degrading the arrival and
departure capacity of the north airfield runways.

Source: LAWA.org
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Section 3 – Safety Risk Management Planning and Impacted
Organizations
The Los Angeles World Airports staff, in coordination with the Washington
Consulting Group, Inc., identified the stakeholders to support and participate with
this safety assessment.
The key stakeholders were identified as the Safety Risk Management Panel
(SRMP) responsible for conducting a safety risk assessment of the current LAX
North Airfield Complex and the proposed North Airfield Configuration. The SRM
Panel met on February 26 through February 28, 2007. The SRM Panel also met
on March 8, 2007, March 21, 2007 and March 27 – 28, 2007.
During these meetings, the SRM Panel discussed hazards, risks, mitigation
strategies, and other related issues.
SRM Panel Members

Organization

Role

Walt Smith
Raymond Jack
Kurt Rammelsberg
Michael Doucette
Nick Johnson
Jacob Brothers

WCG, Inc.
LAWA-Airside Operations
FAA-LAX ATCT
LAWA-Airport Planning
Johnson Aviation
LAWA – Staff

SMS/SRM Expertise
Field Level Expertise
ATC Procedures
Source of Information
Source of Information
Technical Assistant

Organizations impacted by this Safety Risk Assessment range from the LAX
ATCT facility through the customers of the NAS (aircraft operators) that use LAX,
and the airport operator (LAWA).
LAWA, together with the FAA, is responsible for the safe conduct of air traffic
operations at LAX. The FAA Southern California TRACON (SCT) will also adjust
procedures as the new runway configuration is commissioned to meet residual
risk mitigation.
There were no high risk determinations as a result of this analysis (this
would be a case where an identified hazard and its associated risk has no
mitigating controls short of an immediate operational change). Medium risk
hazards were clearly mitigated to a lower risk based on prudent control
factors and the new design of the proposed configuration, which is
intended to enhance safety, accommodate an increase of Design Group V
and VI aircraft and reduce operational costs for LAX operators.
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Section 4 – Assumptions
Projected domestic and international demands for the Los Angeles International
Airport indicate a significant use of Group V and VI aircraft.
Current planning scenarios, including the modernization and expansion of the
Bradley International Terminal, will generate a defining increase of international
passenger usage at LAX.
The current air carriers at LAX have purchased large numbers of Group V and IV
aircraft.
Regional aviation planners are addressing safety concerns with runway
incursions, reduce air quality impacts from existing North Airfield taxiways and
gate locations; balance long-haul departing aircraft operations between the North
and South Complex and improve runway and taxiway spacing to ease large
aircraft movement and safety.
The proposed North Airfield Runway configuration specifically facilitates these
concerns.
While current air traffic procedures provides a safe use of the parallel runways in
the North Airfield with Group IV aircraft, it has inherent design flaws that generate
air traffic complexities with modern large aircraft (Groups V and VI) usage that
will also impact efficiency.
Historical and quantifiable data on both the South Airfield and North
Airfield Complexes shows that the continuing use of the high-speed exit
taxiways by aircraft immediately proceeding into the adjacent runway is a
continuing hazard for the passengers and air crews operating on the North
Airfield Complex.
Air traffic operations will continue to generate complexities as increased activities
with Design Group V and VI aircraft use the North Airfield Complex.
For air traffic efficiency, the airport will maintain the existing arrival and the
departure rate while making taxiway improvements and removing taxiway
obstructions to reduce delays and maintain a safe and expeditious traffic flow.

9

Section 5 – System Description (Phase 1)
Fleet Mix - Using the 5M Model to describe the system
LAX has a FAA terminal air traffic control (ATC) facility that provides 24-hour
traffic advisories, spacing, sequencing, and separation services to visual flight
rules (VFR) and instrument flight rules (IFR) aircraft operating within the class B
airspace designated for the airport. The air traffic controllers at LAX, using a
combination of terminal surveillance radar and visual observation, direct air traffic
so it flows smoothly and efficiently. The controllers give aircrews instructions to
operate on the airport movement area, air traffic clearances, and advice based
on their own observations and information received from the automated weather
system, radar systems, pilots, and other sources.
The FAA controllers provide separation services between landing and departing
aircraft, transfer control of aircraft on instrument flights when the aircraft leave
their airspace, and receive control of aircraft on instrument flights coming into
their airspace from controllers at adjacent facilities.
The LAX Class B airspace consists of specified airspace within which all aircraft
operators are subject to the minimum pilot qualification requirements, operating
rules, and aircraft equipment requirements of 14 Code of Federal Regulations
(CFR) Part 91. Within Class B airspace, no person may operate an aircraft
unless (1) the aircraft has an operable two-way radio capable of communications
with ATC on appropriate frequencies and (2) the aircraft is equipped with the
applicable operating transponder and automatic altitude reporting equipment.
Operations within Class B airspace can be conducted in instrument
meteorological conditions (IMC) or visual meteorological conditions (VMC) under
instrument flight rules (IFR) or visual flight rules (VFR).
5.1 – Fleet Mix at Los Angeles International Airport
The Los Angeles International Airport is primarily known as an “air carrier”
airport. All of the major U.S. domestic air carriers and numerous U.S.
international air carriers are the primary users of the airport. An extensive and
significant number of non-U.S. international air carriers also use LAX.
The United States Air Force also operates at LAX, mostly using the C-5A, C-17
and the C-130 aircraft.
The aircraft mix consists of the very largest to the very smallest aircraft types on
an hourly and daily basis, every day of the year, 24 hours each day. This fleet
includes all of the Boeing commercial aircraft types, including the projected use
of the 787 series and the largest daily concentration of Boeing 747s of any US
airport. The Airbus 380 is planned for daily commercial service starting in 2008
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from LAX. At the same time, nearly one third of the daily operations at LAX are
made by small commuter aircraft with 30 to 50 seats.
5.2 – The 5M Model that describes the system, operation or procedure
Systems will always have sub-components of a larger system. This section
presents a system description using the 5M Model to ensure a complete and
accurate description of the system and all of the elements:
Mission
The mission is the safe and expeditious flow of air traffic at the Los Angeles
International Airport and the efficient utilization of the new runway configuration
to maintain airfield capacity, enhance safety control factors, including design,
reduce air quality impacts and decrease operators’ costs.
(hu)Man
The panel decided that the human element consisted of all the ATC personnel at
the LAX Airport Traffic Control Tower, the pilot community that includes
commercial air carriers, general aviation and the military; and the airfield
employees and operators.
Machine
The machine element is bounded by all the necessary equipment needed to
safely perform commercial aircraft operations at Los Angeles International Airport
This includes aircraft, routine ground service vehicles, emergency responding
apparatus, field maintenance and construction equipment.
Management
The management element is bounded by FAA Order 7110.65, ATC Procedures,
LAX ATCT, operator’s procedures and LAWA airside standard operating
procedures (SOP).
Media/Environment
The media/environment refers to the NAS element that will be affected. The SRM
Panel bounded the media/environment to LAX Airport Traffic Control Tower,
pilots using LAX, companies operating at LAX and the airport operator.
5.2 – Resources
The data sources relied upon for this assessment included:
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•
•
•

FAA Order 7110.65
FAA Safety Management System Manual, version 1.1
Historical data from LAWA and FAA
Figure 7
The SMS/SRM 5M Model

Mission:

Man/Person:

functions
of system

•Operational Personnel
•Maintenance Personnel
•Engineering Personnel

Management:
•Operational Procedures
•Airspace Sectorization
•Maintenance Procedures

Machine:
•People’s interaction
w/equip
•Software
•Hardware

Media or
Environment:
National Airspace
System
Source: FAA SMS manual

Safety Risk Management Panels must describe the system which includes the
scope of the problem or change. The system and operation must be described
and modeled in sufficient detail for the safety assessment to proceed to the next
stage, which is identifying the hazards.
Useful descriptions of the system exhibit two essential characteristics:
•

Correctness: The description accurately reflects the system with an
absence of ambiguity or error in its attributes.

•

Completeness: No attributes have been omitted and are essential and
appropriate to the level of detail in the change.
12

System description should include as it is configured today, as well as planned
future configurations.
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Section 6 – Identified Potential Hazards (Phase 2)
Describe Each Risk
The Safety Risk Management Panel (SRMP) identified six medium risk hazards
and four low risk hazards associated with the current North Airfield Complex.
6.1 – Description of Hazards
The following is a detailed description of the identified hazards reviewed during
this assessment.
Runway 24R arrival crossing Runway 24L with or with-out a clearance with
arrival and departure aircraft using Runway 24L where:
•

LAX 001 – Aircraft crossing at taxiway ZULU or YANKEE (Non-heavy
aircraft) resulting in a high severity operational error;

•

LAX 002 – Aircraft crossing at taxiway ZULU or YANKEE (Heavy aircraft)
resulting in a high severity operational error;

•

LAX 003 – Aircraft crossing at taxiway Alpha-Alpha or Bravo-Bravo
(Heavy aircraft) resulting in a significant increase in ATC workload;

•

LAX 004 – Aircraft crossing at taxiway Alpha-Alpha or Bravo-Bravo (Nonheavy aircraft) resulting in a slight reduction in safety margins;

Runway 24L and Runway 24R in use for arrivals and departures where:
•

LAX 005 – Runway 24L Departure with a Runway 24L Arrival (Over-flight)
resulting in a moderate severity operational error;

•

LAX 006 – Runway 24R Departure with a Runway 24R Arrival (Overflight) resulting in a moderate severity operational error;

•

LAX 007 – Runway 24R Arrival with a preceding Runway 24R arrival at
taxiway Alpha-Alpha and Bravo-Bravo resulting in a high severity
operational error;

Runway 24L arrival or departure where:
•

LAX 008 – Design Group V or VI aircraft simultaneously using Taxiway
Echo at the east end resulting in a moderate severity operational error;
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Runway 24L and Runway 24R in use where:
•

LAX 009 – Increased activity and complexity of Design Group V and VI
operating on the North Airfield Complex resulting in moderate severity
operational error;

•

LAX 010 – Aircraft Rescue and Firefighting (ARFF) equipment operating
within the runway safety area at northeast end of runway 24R resulting in
an increase of ATC workload and a distracter to aircrews.
Figure 8
Identified Potential Hazards
Risk Matrix of Current Configuration

Source: LAX-WCG, Inc. Safety Risk Management Panel
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Section 7 – Risk Analysis & Risk Assessment (Phase 3 & 4)
The Safety Risk Management Panel (SRMP) methodology for risk analysis is
based on the approach outlined in the FAA Safety Management System and the
five step process detailed in the SMS Manual: Describe the System, Identify the
Hazards, Analyze the Hazards, Assess the Risk, and Treat the Risk.
Figure 9
Safety Risk Management
Five Step Process

Source: FAA SMS Manual

Describing and Bounding the System
The Panel identified the system as the current North Airfield Configuration and
the Proposed North Airfield Configuration. The 5M Model indicates a multitude of
participants with this system as outlined in Section 5 of this document.
Hazard Analysis
The Panel held a discussion on each of the identified hazards. The purpose of
these discussions were to examine the cause of the hazard, validate the severity
of consequence for each of the hazards, and assign a qualitative likelihood of
16

occurrence based on the operational expertise of the WCG, Inc., the LAX FAA air
traffic control personnel and the airport airside staff. Quantitative data from
similar configurations, such as the LAX South Airfield configuration prior to the
new construction, was instrumental in determining severity and likelihood.
Risk Determination
Risk is the composite of predicted “severity and likelihood” of the potential effect
of a hazard in the worst credible system state. Risk is determined by two factors:
severity of consequence and likelihood of occurrence. Risk is not determined
simply by the likelihood that the hazard will occur, but the worst credible outcome
will occur. The risk matrix from section 4.41 of the FAA SMS Manual, Appendix
A, was used to identify and document the risk levels.
Figure 10
Hazard Severity Classification

Source: FAA SMS Manual

Severity is determined by the worst credible outcome. Credible outcome is
dependent on the system state (weather, evening hours, etc).
The NAS and the Los Angeles International Airport incorporate numerous
controlling factors within the system that significantly impact positive reduction of
severity. These include control instructions, crew procedures, separation
standards, surface radar, etc. Severity is determined independent of likelihood.
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Figure 11
Likelihood of Occurrence Chart
The Safety Risk Management Panel determined likelihood on a qualitative
basis from the FAA Safety Management System chart below

Source: FAA SMS Manual

Likelihood notes:
•

The FAA SMS likelihood chart assumes operation 24x7 (365 days) or approximately
8760 hrs/year for a single item/system

•

The chart assumes NAS-Wide occurrence is an order of magnitude greater than an
individual item/system.

•

The chart assumes the hazard is 3 times likely to occur in the NAS than in a single
facility.

The Preliminary Hazard Analysis (PHA)
The PHA, listed below, was developed by the SRMP, and used to identify the
hazards and analyze the risks. Each step is outlined below.

18

Figure 12
Preliminary Hazard Analysis (PHA)
Describing the System – Identifying the Hazard – Analyzing the Risk

(1)
Hazard #
LAX 001

LAX 002

(2)
Hazard
Description

(3)
Causes

(4)
System State

Aircraft
departing or
arriving 24L
with aircraft
inadvertently
crossing at
taxiway
Yankee or
Zulu

Communication
Error

Simultaneous
use of
Rwy24L
& Rwy 24R

Same
scenario as
LAX 001

As Above

Equipment
Malfunction
Runway Hazard

Non-Heavy
Aircraft

Simultaneous
use of
Rwy24L
& Rwy 24R

(5)
Possible
Effect
Near
collision
Hazardous
with high
severity
operational
error

2D
Medium
Risk
Hazardous
Severity
Based on
subject
matter
expertise

As Above

2D
Medium
Risk
Hazardous
Severity
Based on
subject
matter
expertise

Reduction
of ATC
capabilities
and
increase of
controller
aircrew
workload

4D
Low Risk
Minor
Severity
Based on
subject
matter
expertise

Same as
LAX 003
above

4D
Low Risk
Minor
Severity
Based on
subject
matter
expertise

Near
collision
Major with
moderate
severity
operational

3C
Medium
Risk
Major
Severity

Heavy
Aircraft

LAX 003

LAX 004

Aircraft
departing or
arriving 24L
with aircraft
inadvertently
crossing at
taxiway
Alpha-Alpha
or BravoBravo

As Above

Same
scenario as
LAX 003

As Above

Simultaneous
use of
Rwy24L
& Rwy 24R
Heavy
Aircraft

Simultaneous
use of
Rwy24L
& Rwy 24R
Non-Heavy
Aircraft

LAX 005

Runway 24L
& Runway
24R used for
arrivals and
departures
at same time

As Above

Runway 24L
arrival with a
Runway 24L
departure
(Over flight)

(6)
Severity &
Rationale
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(1)
Hazard #

LAX 006

(2)
Hazard
Description

Same
scenario as
LAX 005

(3)
Causes

(4)
System State

(5)
Possible
Effect
error

Communication
Error

Runway 24R
arrival with a
Runway 24R
departure
(Over flight)

Reduction
of ATC
capabilities
and
increase of
controller
aircrew
workload

3D
Low Risk
Major
Severity
Based on
subject
matter
expertise

Equipment
Malfunction
Runway Hazard

(6)
Severity &
Rationale

LAX 007

Same
scenario as
LAX 005

As Above

Runway 24R
arrival with a
preceding
arrival –
Taxiway
Alpha-Alpha
or BravoBravo

Near
collision
Hazardous
with high
severity
operational
error

2D
Medium
Risk
Hazardous
Severity

LAX 008

Runway 24L
and Taxiway
Echo in use

As Above

Design
Group V or VI
aircraft using
Taxiway
Echo

Near
collision
Major with
moderate
severity
operational
error

3C
Medium
Risk
Major
Severity

LAX 009

Increase
complexity
of fleet mix
on North
Airfield

As Above

Design
Group V or VI
aircraft using
areas with
restrictions
and complex
coordination

Near
collision
Major with
moderate
severity
operational
error

3C
Medium
Risk
Major
Severity

LAX 010

ARFF
equipment
using
northeast
end of LAX

Communication
Error

Runway 24R
in use

Reduction
of ATC
capabilities
and
increase of
controller
aircrew
workload

4D
Low Risk
Major
Severity
Based on
subject
matter
expertise

Equipment
Malfunction

Source: LAX-WCG, Inc. SRM Panel

20

Section 8 – Treatment of Risks/Mitigation of Hazards (Phase 5)
Risk Treatment
For each hazard, the Panel identified existing safety requirements and
recommended safety mitigation strategy (s) that will lessen the risk or control the
hazards using the safety order of precedence from Table 4.4 of the FAA SMS
Manual. After the hazards were defined and possible effects were identified,
means to control the hazards were developed.
Los Angeles International Airport has detailed (quantitative) information available
for operations on the North Airfield and South Airfield operations that includes the
historical data associated with incidents, accidents and systems errors as defined
by the FAA.
However, as a result of analyzing the proposed North Airfield configuration,
the Panel decided to base the analysis on qualitative data obtained from
subject matter experts. The quantitative data was used to assist in framing
the issues and mitigation strategies. This methodology was consistently
applied across of the hazards.
After applying the mitigations strategies associated with the proposed runway
configuration, Hazard LAX 001, LAX 002 and LAX 008 were mitigated from a
medium risk to complete elimination as a hazard.
LAX 005, LAX 007 and LAX 009 were mitigated from medium to low risks. LAX
003, LAX 004, LAX 006 and LAX 010 remained at a low risk.
The ten identified hazards; their severity, likelihood and risk were discussed in
the previous section. Six hazards, LAX 001, LAX 002, LAX 005, LAX 007, LAX
008 and LAX 009 were judged to be the most serious hazards that could lead to
high severity operational errors. These six hazards are considered to be at
medium risk with the current configuration of the North Airfield Complex.
The remaining four hazards have a lesser risk that would result with increased
ATC and aircrew workload.
The proposed North Airfield configuration resulted in hazards LAX 001,
LAX 002 and LAX 008 to be eliminated. LAX 005 and LAX 009 were reduced
to a low risk and significantly, LAX 007 shifted from a medium risk with
hazardous severity to a low risk with minor severity.
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Figure 13
Safety Risk Matrix with Proposed Configuration

Note: LAX 001 - 002 and LAX 008 were eliminated as a hazard with the proposed
configuration
Source: LAX-WCG, Inc. SRM Panel

The chart below incorporates the identified hazards into definable groups of
interdependent operations; thereby providing a clear analysis of the overall
mitigating strategy as a result of implementing the proposed North Airfield
Runway configuration.
Figure14
Risk Mitigation Strategies
Hazard #’s
LAX 001
LAX 002
LAX 003
LAX 004

Risk

Mitigation

Runway 24R crossing
Runway 24L with or without
a clearance at taxiways
Yankee – Zulu – AlphaAlpha or Bravo-Bravo

- New center taxiway
between Runway 24L/06R
and Runway 24R/06L
eliminates the complexity of
aircraft immediately
proceeding through the
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Hazard #’s

Risk

Mitigation
adjacent or flanking runway

LAX 005
LAX 006
LAX 007

Runway 24L/06R and
Runway 24R/06L in use for
arrivals and departures
resulting in possible over
flights from aircraft on short
final or aircraft exiting with
out clearing the runway
safety area

- Proposed configuration
results in a displaced
threshold for Runway 24L
that mitigates over flights
- New center taxiway
between Runway 24L/06R
and Runway 24R/06L
provides for aircraft exit
without delay and additional
distance from the runway
safety area to clear the
runways

LAX 008
LAX 009
LAX 010

Increased use of Design
Group V and VI aircraft

- Proposed configuration is
designed to provide an
efficient system for arrivals
and departures to include
aircraft operating in the
movement area

Source: LAX-WCG, Inc. SRM Panel

The panel recognizes that numerous control factors are utilized within the
National Airspace System (NAS). The controls clearly mitigate known and
projected hazards and risks. One of the most compelling control factors is
the system design.
The Safety Risk Management Panel made note of the following mitigations:
x

Separation standards established by FAA Order 7110.65

x

Operating techniques/responsibilities in the Airmen’s Information Manual

x

Mandatory communications and “hear-back-read back phraseology

x

Airport (ICAO) markings – lighting – signage

x

Aircrew and ATC certification

x

Training of system user’s including airport operators

x

System awareness by user’s

x

Technology
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x

System design
Figure 15
Preliminary Hazard List (PHA)
Assess and Treat the Risk

Hazard

LAX
001

LAX
002

LAX
003

LAX
004

LAX
005

LAX
006

(7)
Current
Controls

(8)
(9)
Likelihood Likelihood
Rationale

(10)
Current
Risk

(11)
Recommended
Safety
Requirements

(12)
Residual
Risk

AMASS,
ASDE,
7110.65,
Visual
Aids,
Training
Runway
Guide
Lights

Extremely
Remote

Unlikely to
occur, but
possible in
an item’s
life cycle

2D
Medium
Risk

New center
taxiway
between
Runway
24L/06R and
24R/06L
eliminates the
Complexity of
aircraft
immediately
proceeding
through the
adjacent
flanking runway

Eliminated

As Above

Extremely
Remote

Unlikely to
occur, but
possible in
an item’s
life cycle

2D
Medium
Risk

As Above

Eliminated

Unlikely to
occur, but
possible in
an item’s
life cycle

4D
Low
Risk

As Above

4E
Low Risk

Unlikely to
occur, but
possible in
an item’s
life cycle

4D
Low
Risk

Expected
to occur
several
times in
life cycle of
an item

3C
Medium
Risk

Unlikely to
occur, but

3D
Low

As Above

As Above

As Above

As Above

Extremely
Remote

Extremely
Remote

Remote

Extremely
Remote

Hazardous
Severity

Hazardous
Severity

Minor
severity

Minor
Severity

As Above

5E
Low Risk
No safety
effect

Minor
Severity

As Above

3D
Low Risk
Medium
Severity

Major
Severity

As Above

3D
Low Risk
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Hazard

LAX
007

LAX
008

LAX
009

LAX
010

(7)
Current
Controls

As Above

As Above

As Above

As Above

(8)
(9)
Likelihood Likelihood
Rationale

Extremely
Remote

Remote

Remote

Extremely
Remote

(10)
Current
Risk

possible in
an item’s
life cycle

Risk

Unlikely to
occur, but
possible in
an item’s
life cycle

2D
Medium
Risk

Expected
to occur
several
times in
life cycle of
an item

3C
Medium
Risk

Expected
to occur
several
times in
life cycle of
an item

3C
Medium
Risk

Unlikely to
occur, but
possible in
an item’s
life cycle

4D
Low
Risk

(11)
Recommended
Safety
Requirements

(12)
Residual
Risk
Medium
Severity

Major
Severity

As Above

4E
Low Risk
Minor
Severity

Hazardous
Severity

As Above

Eliminated

As Above

3D
Low Risk

Major
Severity

Major
Severity

Major
Severity

As Above

5E
No safety
effect

Minor
Severity

Source: LAX-WCG, Inc. SRM Panel
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Section 9 – Tracking and Monitoring Hazards
The Safety Risk Management Panel identified the following hazards as medium
risks while developing the Preliminary Hazard List (PHL). While these hazards
were mitigated to a low risk with the Preliminary Hazard Analysis (PHA), they are
recommended to be monitored:
•
•
•
•
•
•

LAX 001
LAX 002
LAX 005
LAX 007
LAX 008
LAX 009

Inadvertent Runway Crossing
Inadvertent Runway Crossing
Over-flight due to go-around
Holding in the OFZ on Rwy24R
A/C on Taxiway Echo-Rwy24L arrival
Excess coordination Group V & IV

The hazard tracking should include continuous monitoring of operational errors
(OE’s), operational deviations (OD’s), surface incidents and Quality Assurance
Reviews (QAR’s) related to the North Airfield Complex.
Aircrew safety reports are another venue to obtain relative data.
This information will serve as quantitative data for the current system
(baseline) and provide further information associated with a design change
to improve safety and enhance efficiency.
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Section 10: Report Summary
The Safety Risk Assessment of the current North Airfield Complex identified
several medium category hazards. The existing safety controls, such as the FAA
separation standards and the Standard Operating Procedures (SOP’s) within the
scope of the airport user’s and operators, resulted in mitigating these to an
acceptable level of risk.
However, the efficiency of the North Airfield Complex is not at an acceptable
level. This was clearly evident during the arrival and departure of the A380 on
March 20, 2007. The aircraft required special procedures through-out its arrival,
departure and taxi in the movement area.
The Safety Risk Management Panel (SRMP) reviewed quantifiable and historical
data associated with both the North and South Airfield Complex. The previous
configuration in the South Airfield Complex revealed numerous hazards. The
Panel recognizes that these hazards relate to a high rate of system user’s
and runway crossings from airport tenants; however, the data also
provides insight into the configuration complexities associated with an
aircraft inadvertently proceeding into a flanking or parallel runway.
Not surprisingly, extensive investigation of these unusual high incidents indicate
a significant number of “hear-back - read-back” incidents, misunderstandings and
latent practices where acceptable procedures lead to increasing risks.
The most recent runway incursion in the North Airfield Complex indicates
that historical trends established in the previous South Airfield
configuration are becoming more apparent and relate to the system design.
The Panel conducted a credible worst case scenario based upon current trends
with communication errors, particularly at high risk locations in the present
configuration. This scenario has a catastrophic outcome if the system state (poor
visibility due to weather or evening operations), loss of technical tools and other
control resources (such as untimely control instructions, frequency congestion or
aircrew inability to respond) occur simultaneously.
The analysis of a credible worst case scenario occurrence was derived
from subject matter experts using qualitative discussions; as such, the
Panel feels increasing activity, complexities of the current system state and
diversity of air traffic certainly have an impact on increasing the
possibilities of a catastrophic event.
It is the recommendation of the Safety Risk Management Panel that the North
Airfield Complex proposed configuration be adopted.
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Appendix 1: Preliminary Hazard Analysis (PHA)
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Appendix 2: Safety Management System – Safety Risk Management
SMS-SRM

DEFINITIONS

SAFETY

ACCIDENT

INCIDENT

RISK
ASSESSMENT

HAZARD

CAUSE
SOURCE (of a
hazard)
SYSTEM

ERROR
TOLERANT
SYSTEM

COMMON CAUSE
FAILURE

Freedom from unacceptable risk. Safety can be equated
to some measurable goal (e.g., an accident rate less than
an acceptable specified value)
An unplanned event that results in a harmful outcome;
e.g., death, injury, occupational illness, or major damage
to or loss of property
An occurrence other than an accident that affects or could
affect the safety of operations
The composite of predicted severity and likelihood of the
potential effect of a hazard
An estimation of the size and scope of risk or quality of
system or procedure.
Any real or potential condition that can cause injury,
illness, or death to people; damage to, or loss of, a
system, equipment, or property; and/or damage to the
environment. A hazard is a condition that is a prerequisite
to an accident or incident
An event that leads to a hazard or hazardous condition
Any potential origin of system failure, including equipment,
operating environment, human factors, human machine
interface, procedures and external services
An integrated set of constituent pieces that are combined
in an operational or support environment to accomplish a
defined objective. These pieces include people,
operational environment, usage, equipment, information,
procedures, facilities, services, and other support services
Total elimination of risk is an unachievable goal. Even in
organizations with the best training programs and a strong
safety culture, human operators will occasionally make
errors. It is important that systems be designed and
implemented in such a way that, to the maximum extent
possible, errors and equipment failures do not result in an
accident or incident
A failure that occurs when a single fault results in the
corresponding failure of multiple system components or
functions
29

EFFECT
SYSTEM STATE

A description of the potential outcome of the hazard if it
occurs in the defined system state
The system state refers to a variety of hazardous system
conditions, including but not limited to location, system
mode, velocity, operating rules in effect, type of operation,
energy (power sourcing, electromagnetic environmental
effects, etc.), operational environment and ambient
environment.
System state can be described in:
Operational and Procedure Terms – Visual Flight Rules
(VFR) vs. Instrument Flight Rules (IFR), Land and Hold
Short Operations, etc.
Conditional Terms – Instrument Meteorological Conditions
(IMC) vs. Visual Meteorological Conditions (VMC), peak
operating hours, etc.
Physical Terms – Electromagnetic Environment Effects,
precipitation, primary power source, back-up power
source, etc.

WORST CREDIBLE
OUTCOME

In addition, for any given hazard, not all system states
have equal risk
Assessment of hazards should make adequate allowance
for worst-case conditions. However, it is also important
that hazards included in the final analysis be credible
hazards.
Worst – Most unfavorable conditions expected (e.g.,
extremely high levels of traffic, extreme weather
disruption)

DESIGN
DIVERSITY

Credible – Implies that it is reasonable to expect the
assumed combination of extreme conditions will occur
within the operational lifetime of the system
Independent generation of different implementations of
the same logic function
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Appendix 3: Description of Design Group Aircraft

Airport Reference Code (ARC) Determination
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Appendix 4: North Airfield Limitations for Design Group V and VI

North Airfield
Existing Limitations
Existing and future aircraft
holding between runways
obstruct arrival runway

Airbus A380

Boeing 777-300

239 feet
197 feet
19

239 feet
243 feet
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Appendix 5: Jeppesen Airport Diagram Listing Restrictions
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Appendix 6: LAWA Historical Data of System Errors and Incidents (03-2005)
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Appendix 7: Jeppesen ILS Approach Charts Runway 24L and 24R

35

Appendix 8: LAX Class B Airspace
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Appendix 9: FAA Advisory Circular AC 150-5200-37 SMS for NAS Airports
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Executive Summary
This security evaluation arises from the LAX Specific Plan and the LAX Master Plan Stipulated Settlement,
which require LAWA to conduct a Specific Plan Amendment Study (SPAS). To fulfill this requirement,
LAWA is charged with identifying “LAX Specific Plan Amendments that plan for the modernization and
improvement of LAX in a manner that is designed for a practical capacity of 78.9 million annual
passengers while enhancing safety and security, minimizing environmental impacts on the surrounding
communities, and creating conditions that encourage airlines to go to other airports in the region,
particularly those owned and operated by LAWA”.
LAWA has developed nine SPAS Alternatives, each of which proposes a set of improvements, to be
studied through SPAS, and per the terms of the Stipulated Settlement Agreement, LAWA is to conduct
“the evaluation of security for the Alternative Projects in consultation with security experts.” The
Alternative Projects are designed at a programmatic level; therefore, the security evaluation will be
conducted at a programmatic level.
This security evaluation of the Alternative Projects for SPAS will not be another security study of LAX.
This work will not attempt to duplicate the detailed analysis of the recently released Mayor’s Blue
Ribbon Security Panel analysis or the previous RAND security studies. Nor will it report on progress
regarding implementation of the suggestions contained in those documents.
This assessment also fulfills the provisions of the LAX Specific Plan, specifically Section 7.G(2), which
requires LAWA to analyze the security benefits of the projects yet to be initiated in the LAX Master Plan.
It is important to note at the outset that this is a very high‐level programmatic assessment, a preliminary
review of potential facilities variations that are still quite far removed from the selection, detailed
planning, design and implementation stages. It is conceptual in nature, reaching out several years, and
is dependent upon a wide range of future operational, technological, regulatory, and political variables,
each of which could potentially cause changes in some or all of the other elements.
Individual elements of SPAS‐based improvements and modifications may not be implemented for
several years, during which time the relevant security and aviation technology is likely to have
significantly advanced, regulatory requirements continue to evolve, and any major aviation security‐
related event in the United States could cause TSA to impose additional requirements on the entire
industry.
Further, several of the proposed SPAS alternatives incorporate off‐airport, non‐aviation facilities outside
TSA jurisdiction (Automated People Mover [ATM], Consolidated Rent‐A‐Car facility [ConRAC], busway,
intermodal facilities, roadways, parking) which brings additional city, county and State requirements,
constraints and finance into the equation. Thus, the nature of this security assessment will of necessity
be equally programmatic in nature, changing dynamically depending on numerous possible
combinations and permutations of variables in threat mitigation, design, implementation, and
operational response, and cannot be used for specific qualitative or quantitative decision‐making. It will
focus primarily on the potential SPAS impacts on the proposed physical facilities, rather than on the
continuing dynamic conditions surrounding the facilities and their operations.
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The proposed improvements associated with the SPAS alternatives are grouped into three categories:
1) Airfield Improvements: Changes to the runways, taxiways, navigational aids, and service roads
associated with the North Airfield;
2) Terminal Improvements: Changes to concourses/gates at/near Terminals (T) 1‐3, Tom Bradley
International Terminal (TBIT), and the planned Midfield Satellite Concourse (MSC), as well as
construction of terminal and landside facilities;
3) Ground Access Improvements: Changes to airport and off‐airport roads, addition of specific
transportation facilities such as the ConRAC, and the Intermodal Transportation Facility (ITF),
development of dedicated access (i.e., busway or APM) into Central Terminal Area (CTA), and
changes in off‐site parking facilities.
In summary, elements of the various SPAS proposals, separately or in combination, would have the
following likely security impacts:
a. Airfield Improvements
Moving the runway closer to perimeters or public areas, absent any mitigating security measures,
increases the vulnerability of the airport in two ways:




First, the ability to conduct an off‐airport attack on an aircraft on the runway using high caliber
weapons, rocket propelled grenades (RPG), or light anti‐tank weapons would improve because
the firing range would be decreased, especially from public roadways to an aircraft holding for
takeoff.
Second, a vehicular or personnel breach of the fence would provide an attacker the opportunity
to reach its target in less time than the present fence line configuration.

Measures to decrease the vulnerabilities from movement closer to the fence line might include
increased patrols of the perimeter, analytical cameras and motion sensing mechanisms on the fence,
and additional crash‐rated fencing near the ends of the runways and other locations.
Attacks of this type have not been widely used against civil aviation targets and are considered a
minimal risk.
b. Terminal Improvements
1) Facilities
Changes to the terminal configurations will have limited security implications with the exception
of those related to passenger and vehicle access to the Central Terminal Area (CTA). Security
measures such as access control systems, employee I.D. requirements, and other current TSA
requirements in the Airport Security Program (ASP) will remain the same for movement
between public and protected areas for any new or remodeled facilities.
The proposed reduction of passenger and vehicle flow to the CTA (through the use of a
dedicated transitway from remote locations) will dramatically reduce traffic congestion at the
curb with a concurrent statistical decrease in the vulnerability to a Vehicle‐Borne Improvised
Explosive Device (VBIED). Those locations include the ConRAC, Ground Transportation Center,
Intermodal Transportation Center, Intermodal Transportation Facility, potential transfer stations
from the regional rail system, and remote parking areas. It is a statistical decrease only, absent
the screening or other controls of authorized and unauthorized vehicles into the CTA.
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2) Vehicle Inspection
Alternative 3 provides the opportunity to restrict the CTA to authorized vehicles. If vehicular
screening is conducted at a vehicle inspection center (VIC) for “authorized” and special purpose
vehicles having access to the CTA with implementation of this alternative, the vulnerability to a
VBIED attack is reduced to the extent of the quality and effectiveness of the screening process
and the isolation of passengers and baggage thereafter while still in public space.
The screening of vehicles authorized to access the CTA could take many forms. Physical security
measures may include 100% or random vehicle inspections, underside vehicle inspections using
mirrors or cameras embedded into the pavement, and technological devices to detect
explosives or chemical‐biological‐radiological (CBR) weapons.
Non‐physical measures applied to vehicles may include granting CTA access only to vehicles and
drivers that have undergone security checks mandated by the airport authority. For example, a
vehicle granted access to the CTA may only be authorized if the driver has undergone a
background check, and the vehicle has been inspected by its owner at predetermined intervals.
Access control devices such as stickers, placards, or an electronic transmitter similar to the “E‐
Pass” used on many toll roads could be issued to “authorized” vehicles and their drivers.
Administrative costs to manage such a background clearance system for a typically transient
population of drivers, and the technology and personnel to install, maintain, monitor and
enforce the system, can be significant.
In addition to any actual security benefits of vehicle screening, a significant deterrent effect
would be realized with any one or combination of the measures mentioned above.
c. Ground Access Facilities Improvements
1) Consolidated, Dedicated Transit Pathways
The use of dedicated transit links, such as Automated People Movers (APM) or segregated bus
corridors, creates new passenger congestion points outside of the terminal complex that
become increasingly attractive for an armed assault by automatic weapon, IED’s, etc., and could
change the general security posture of the airport. However, an attack of this kind might not
directly affect the long‐term airport operation, assuming that the passenger transit link could be
put back into service within a reasonable amount of time, or alternative means of transporting
passengers from the damaged passenger entry site to the CTA are available.
A similar attack scenario is possible on the rail or bus link while enroute to the CTA. Absent
passenger or baggage screening, the rail or bus pathways are highly vulnerable to a variety of
attacks, both along the dedicated pathway, and in the terminal complex once the passenger‐
borne threat arrives.
2) Security Measures at Remote Locations
There is no current operational description of potential screening processes or technology and
off‐airport facilities, both of which continue to evolve. Obviously, screening measures applied at
dedicated passenger transit entry points would decrease the vulnerability of transit cars and
terminal facilities corresponding to the degree of effectiveness of the screening procedure and
the isolation of the link’s pathways.
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The cost in terms of equipment and personnel to perform remote facility screening of all
passengers and their baggage to TSA standards would be significant. It is also likely that some
passengers and meeters‐and‐greeters would object to screening of this nature, since it will not
replace TSA screening at the terminal checkpoints.
There are other forms of passenger “screening” that could provide some response to personnel‐
borne attacks that do not necessarily require enormous investments in equipment and
personnel, although some can be financially costly. They include the presence of uniformed K‐9
teams, random passenger and baggage screening using traditional equipment and behavioral
pattern recognition by trained personnel, and video analytics.
Several security measures may be suitable for a dedicated passenger link to mitigate a hostile
event while enroute such as on‐board CCTV, a “cage” enclosure of the rail or bus pathway, and
sensor technology and surveillance to detect unauthorized access to the restricted pathway
area.
3) Other Ground Transportation Improvements:
Development of a GTC, ITC or ITF, and ConRAC will create new passenger congestion points that
could become an attractive target for an armed assault or introduction of an IED. However, as
in the case of the congestion envisioned at the APM entry sites, attacks on any of these facilities
would not damage critical airport infrastructure. Alternative means of distributing passengers in
the event of severe damage to any or all of these facilities should be considered, and implies a
sizable investment in stand‐by capability.
d. Conclusion
The future facility and transportation improvements described in the LAX SPAS Alternatives can
dramatically reduce passenger and vehicle congestion in the CTA. By itself, these improvements can
allow for increased surveillance and response capabilities by law enforcement officers (LEO) or
technological means at curbside and within the terminal area.
Vulnerability to the introduction of a personnel‐borne IED into the terminal or an armed assault could
decrease due to that increased observation and response capability. The introduction of any remote
security measure for passengers and baggage prior to CTA access would further mitigate those threats,
but only to the extent of the type and quality of the screening and the isolation of passengers and their
baggage thereafter while still in public space.
There is no debate whether or not civil aviation continues to be a favorite target of ideologists with the
capability and intent to cause major damage to the global or regional aviation system. Enormous efforts
by local, state, National, and International law enforcement and intelligence organizations are
attempting to prevent or mitigate that damage.
However, those efforts may drive potential attackers to so‐called “soft” targets that could certainly
include airport and off‐airport facilities. A leading source of public information on terrorist activity
summarized events in 2011 involving civil aviation as, “…we did not see plots directed at aircraft.
Instead, we saw aviation‐related plots often focused on soft targets outside airport security.”1 Looking
ahead to 2012 and beyond, they believe that the trend will continue, stating, “…soft targets ‐‐ public
gatherings and mass transportation hubs, for example ‐‐ will continue to be the most popular target
set.”2
1
2

Jihadism in 2012: A Persistent, Low‐Level Threat, STRATFOR Global Intelligence, January 16, 2012. (Stratfor.com)
Ibid.
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Whatever alternatives are selected in the LAX improvement plan, vulnerabilities will continue to exist
curbside, inside the public terminal, and at passenger gathering points to the extent that efforts put into
place may not be fully effective. This condition is not confined to LAX; rather, it is the prevailing
circumstance at every commercial airport in the world.
In summary, the various SPAS alternatives, with no introduction of additional security measures, do not
themselves create greater or lesser vulnerabilities to hostile actions than do existing conditions.
Potential security measures to mitigate known or conceivable threats are discussed at length
throughout this report.
Potential countermeasures associated with each alternative, if applied, exhibit significant differences in
capital investment, personnel, and recurring costs. Additionally, the threats and vulnerabilities affecting
a secure environment for LAX are constantly evolving. Once an alternative plan is approved, it is
imperative that LAWA reexamine the current or anticipated threats, as well as the procedural or
technological countermeasures available at that time.
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1. Introduction
a. Overview
The types of improvements associated with the SPAS alternatives are grouped into three categories:
1) Airfield Improvements: Changes to the runways, taxiways, navigational aids, and service roads
associated with the North Airfield;
2) Terminal Improvements: Changes to concourses/gates at/near Terminals (T) 1‐3, Tom Bradley
International Terminal (TBIT), and the planned Midfield Satellite Concourse (MSC), as well as
construction of new terminals; and,
3) Ground Access Improvements: Changes to airport and off‐airport roads, addition of specific
transportation facilities such as the Consolidated Rental Car (ConRAC), the Intermodal Transportation
Facility (ITF), development of dedicated access (i.e., busway, Intermodal Transportation Center [ITC]
or Automated People Mover [APM]) into Central Terminal Area (CTA), and changes in off‐site parking
facilities.
Further, for purposes of this study of the security implications:




Alternatives 1 through 4 as a group are considered to be "fully‐integrated" alternatives that include
specific improvements in all of the three categories above;
Alternatives 5 through 7, as a group, focus only on proposed variations to the airfield and terminal
improvements, and
Alternatives 8 and 9 focus only on proposed improvements to the ground access facilities on the
public side.

This report will address the security‐related elements that are common within each of the three categories,
and some of the unique qualities and differences among each of the alternatives within a group that have
security implications.
Although the primary focus of each group is on specific categories of improvements, there is a certain
amount of compatibility or "interchangeability" among several SPAS alternatives. For example, the airfield
and terminal improvements in Alternatives 5 through 7 are compatible with the ground access improvements
in Alternatives 1, 2, 8, and 9, and the ground access improvements in Alternatives 8 and 9 are compatible
with the airfield and terminal improvements in Alternatives 1, 2, 5, 6, and 7. For purposes of this study, none
are deemed as “preferred” alternatives or components, although solely from a security perspective, some
may suggest themselves to be individually more (or less) desirable, and the presence or absence of changes
in each could potentially have both immediate and future security implications on other improvements. The
relative risk, estimated in some discussions as low, moderate, or high, has no quantitative boundaries and
thus may vary with changed conditions. This report does not make value judgments or specific
recommendations; it will lay out the general pros and cons of each alternative, as well as areas where an
alternative is neutral with respect to existing conditions (i.e., equivalent levels of security), which can then be
further modified by conditions that are current at some future time when design decisions are being made.
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b. Purpose and Scope of the Study3
LAWA is currently implementing the LAX Specific Plan Amendment Study (SPAS). Pursuant to the LAX Master
Plan Stipulated Settlement, SPAS is to include a security assessment of the alternatives.
The Scope of Work that defines this study states:
“Security Implications ‐ The focus of the evaluation will be on security, particularly as related to the
security implications introduced by the SPAS proposals identified as Alternatives 1 through 9. The
evaluation will focus on aspects generally within the jurisdiction of LAWA, although it may consider
requirements of other agencies having security‐ related responsibilities. An analysis of safety
considerations (i.e., runway incursions) associated with airport operations is not within the scope of
the security evaluation, given that such safety issues have been evaluated in other studies.”
However, having said that, it may be appropriate from time to time to note that a given alternative, although
it may independently have strong positive or negative elements, cannot always be considered solely in the
security context. It may have additional implications arising beyond its regulatory, operational, or SPAS
environments that could become equal or greater influences in the ultimate selection process.
There are important future considerations beyond the references to security threats and risk reduction;
these include initial and recurring costs (personnel, training and maintenance), infrastructure compatibility
and necessary upgrades, evolving technology, regulatory changes, or response and recovery requirements.
Among other considerations that may introduce significant modifiers to the security evaluations might be
that once implemented, a particular feature could become a single point of failure, or be limited to a single
type of evolving threat. It could potentially change passenger throughput time, influence related
infrastructure and changing technology, or have implications for back‐up alternatives (i.e., stand‐by buses
and trained/certified drivers when the APM goes down). There can be considerable commonality among the
future effects of several SPAS alternatives, but given their conceptual nature, we can state with confidence
that many, if not all of these scenarios, when they reach the planning and design stage, would require
significant attention to the future security and operational consequences, both mid‐ and long‐term, before
final decisions can be made.
c. Methodology
1) The report examines the SPAS alternatives in the context of TSA §1542 regulations, comparing what
is required against programmatic descriptions of Alternatives 1 through 9. Passenger and baggage
screening will be performed by TSA, no matter how the LAX SPAS alternatives evolve (at least, under
current regulations). TSA regulations allow for an airport to petition for private contractor screening,
currently done at 17 US airports of all sizes, and although there is pending Congressional legislation
to expand the program, the TSA has indicated a reluctance to approve additional contracts.
2) In addition to the SPAS alternatives, TranSecure reviewed the LAX Master Plan for background
information, but since the scope of this assessment is limited to the SPAS alternatives, we note that
for security purposes, Alternative D is essentially the same as SPAS Alternative 3.
Threat and technology information has been updated to the extent possible to make the
comparisons current. The core reference documents used are TSA’s “Recommended Security
Guidelines for Airport Planning, Design and Construction,” and “Commercial Airport Innovative
3

The relevant portion of the Scope of Work for this study is included as Appendix 1.
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Security Measures,” as well as ancillary guidance such as the Radio Technical Commission for
Aeronautics (RTCA) “Integrated Security System Standard for Airport Access Controls” and other
extensive background information cited in the bibliography to this report.
3) There are various Federal security guidance documents available from such agencies as the
Departments of Defense, Justice, and Federal Emergency Management Administration, that suggest
building setbacks of as little as 50 ft. to mitigate potential VBIED attacks, but this is highly impractical
in a fully open, accessible and high‐traffic public facility such as an airport. If applied to the
terminals at LAX, the 50 ft. setback would reduce access to authorized and screened vehicles within
the CTA complex as proposed in several alternatives and would impose similar setbacks or equivalent
protective barriers for the proposed APM, ITF/ITC, GTC, and ConRAC remote facilities.
4) The concept of “authorized” vehicles mentioned throughout these discussions begs the question of
how they are identified, selected, prioritized, managed and enforced; whether each driver must be
similarly “authorized” and/or matched with a specific vehicle, and what processes, personnel,
infrastructure and technology are necessary to deal with the approach of both authorized and
unauthorized vehicles as well as persons on foot. Answers to these questions are not SPAS related;
they are operational, and largely dependent upon which, and how, the various combinations of
alternatives and their security measures might be implemented and integrated with existing
infrastructure, and are thus left to a later planning and design deliberation.
5) Threat Vectors ‐ The report postulates various threat scenarios taken from open sources and what
actions resulted therefrom (as a precursor to what might happen if a Terminal or APM were to be
targeted). This does not limit our assessments at the programmatic level, and enables the report to
be made publicly available to selected interest groups. Note that these are not to be construed as
LAX‐specific threats; they are merely a selection of those among the most commonly considered in
threat and vulnerability analyses at most airports in the world. Each individual situation or
combination of threat vectors would require a focused analysis of all the elements, both pro and con,
before determining the most appropriate response.

Another important ongoing implication to be considered
when evaluating any such approach to determining
appropriate security alternatives is that of cost – not only
initial acquisition and installation, but costs for maintenance,
personnel requirements, training, administrative costs, and
adverse impact on operations.
As Figure 1.1 illustrates, it is axiomatic that 100% security is
not attainable; no matter what security measures are put in
place, there will always be some remaining residual risk.
The first dollar spent is probably very cost effective – a new
fence, a camera, locks on the doors, hiring more officers, etc.
However, as one seeks to advance from, say, 60% secure to
70% secure – assuming that can be defined (we suggest it
cannot) – the incremental cost for each added undefinable
‐ Conceptual
“unit of security” begins to rise dramatically, and is further compounded1.1by
future Relationship
effects. ofAs just one
Security Cost to Security Effectiveness
example, biometric access controls may enhance general security somewhat over brass keys at every door,
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but also introduces a significant but equally undefinable cost in acquisition and installation, continuing
physical and software maintenance, a possibly shorter life cycle, upgrades to the underlying IT infrastructure,
considerable administrative overhead in ID management, training and reporting requirements, additional
CCTV surveillance to monitor activity, and additional law enforcement capability for response. This must be
prioritized against other threats, other vulnerabilities, and other measures, through a risk assessment, and
with a view toward limited resources.
A 2005 TSA threat assessment at LAX focused primarily on MANPADs/RPGs. While it remains an issue of
some concern, it is generally accepted that this threat would likely come from outside an airport’s perimeter
boundaries. There may be a case for brief discussion of some off‐airport facilities such as the ConRAC or
public parking as a staging area, but given the multitude of better opportunities for attack with less
discoverability, they would be much less likely. More specifically, in the context of this report, such threats
would not be addressed by any of the SPAS alternatives, other than perhaps the much broader notion that if
a MANPAD attack were successful from any external or internal launch point, all the SPAS review alternatives
become irrelevant because the airport shuts down, and terminal evacuation via the transportation network
becomes the primary concern.
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2. The Regulatory Environment
Beyond the general need to protect persons and property from a wide range of potential threats, perhaps
the most obvious driver of that process is the series of Federal regulations that must be met by every
commercial airport in the United States. The most relevant of these is Transportation Security Regulation
(TSR) §1542, Airport Security, which is the primary regulation that affects the airport and this report. Other
guidance and regulations have additional security and safety related effects on airports, including separate
regulations for both domestic and foreign air carriers, freight forwarders and the passenger and baggage
screening regulations imposed by TSA. This report will touch on some choices as having future secondary
effects, but they are not sufficiently SPAS‐specific to include in detail in this discussion; many such guidance
resources are referenced in an appendix.4
It is important to note that TSR §1542 is intentionally non‐specific; it is structured as “performance
standards” which establish a security goal to be reached, and which each airport may meet very differently.
The regulations have been designed so that they are both reasonable and enforceable at airports of every
size and complexity. One example of this concept is that §1542 does not require a specific type or size of
security fence; it merely requires that the airport protect its perimeter against intrusion. A fence is typically
the most logical, common and cost effective way to do so, but there are, for example, airports with water
boundaries and small rural airports with other fence‐less natural barriers such as swamps and wetlands, that
are quite sufficient for that particular environment.
Further, TSA has retained the pre‐existing FAA categorization of airports for security purposes into five
groups: Category X, 1, 2, 3 and 4. LAX is one of 28 Category X airports in the United States considered to be
relatively high‐risk. This is not to suggest that some airports provide variable security; it simply allows them
the flexibility to reflect their local differences in their operational, structural and environmental
requirements. For purposes of this report, we remain focused on how the regulations apply to LAX only.
Within §1542.101 is a requirement that each airport have an Airport Security Program (ASP). These are
locally unique to each individual airport, and when approved by TSA, they spell out the specific manner in
which the airport will meet regulatory requirements. Typically, the ASP itself remains relatively stable in the
near‐to‐midterm, but there are three closely related “wild cards” in the process that can bring about change.
The first is the airport’s contingency plan, which as the name implies, lays out the airport’s security measures
in the event of a wide range of possible emergencies. The second is a TSA instrument called a “security
directive” (SD), which the agency can issue at any time to meet a specific immediate threat either nationally
or to a specific region or airport. SD requirements are typically procedural and usually short‐term; they are
not intended for making structural changes in security systems. The third issue is the continually on‐going
TSA process of security audits and inspections, which may discover perceived weaknesses or vulnerabilities,
and will be addressed as needed by the airport and TSA.

a. Regulatory Analysis: TSR §1540‐1542 Relevance to SPAS Alternatives
Los Angeles World Airports (LAWA) is fully compliant with all required TSA rules and regulations, Security
Directives, amendments, and other State and local security guidance. It is with certainty that we state there
are no elements or combination of elements of any of the nine alternate proposals under consideration that
would create a situation that could not be made similarly fully compliant with the application of appropriate
situation‐specific physical, operational and financial resources.
4

These include such resources as FAA Advisory Circulars, ICAO Annex 17 and ICAO Document 8973, Presidential
Directives, DoD and FEMA guidance, RTCA and other industry standards, etc.

Los Angeles International Airport
Confidential Deliberative Material

2-1

TranSecure, Inc.

Specific Plan Amendment Study (SPAS)

July 27, 2012

Risk Based Security
TSA has recently begun to move toward a regime loosely described as “risk‐based” security at the
checkpoint, which is essentially an effort to determine by intelligence gathering which passengers may
require more or less close scrutiny, and to apply TSA’s limited screening resources accordingly. Screening is a
TSA function, entirely separate from and unaffected by any of the SPAS alternatives, but we introduce the
concept here primarily for the purpose of explaining why this TSA‐proposed program does not apply in the
context of this assessment.
There are myriad operational, intelligence gathering and managerial concerns that accompany TSA’s risk‐
based approach. However, for purposes of the subject SPAS review, they are for the TSA to resolve in the
CTA and other facilities where passengers are delivered for eventual screening which, in turn, continues to be
subject to new policies, procedures and regulations, and new and evolving technologies. For any of the SPAS
alternatives that suggest appropriate procedural security measures for the purpose of protecting the APM or
other remote facilities, those passengers arriving from remote facilities would still be subject to the higher
level of TSA screening at the checkpoint.
Certainly, there can be varying degrees of protection in the “risk‐based” security environment, which can be
illustrated by two pertinent maxims:
"He who seeks to protect everything, protects nothing"
Gen. Sun Tzu, “The Art of War” 600 B.C.
“If you protect your diamonds and your toothbrushes with equal vigor,
you will certainly lose more diamonds and save more toothbrushes”
McGeorge Bundy
Airports, like the cities they serve, operate with limited resources on budgets that typically vary from year to
year, and must plan both capital and operational expenditures several years into the future. However, in
airport security, even the short term future is much less predictable, being largely dependent on the actions
of others, including Congress, the regulatory agencies, and the whims of uncounted antagonists, terrorists
and other malefactors. The essence of risk‐based security is that one should apply resources appropriate to
the threat, with sufficient flexibility to accommodate changes as they arise.
Further, there are two distinctly separate, and very different, types of security at commercial airports. The
first and most visible is the screening of passengers and baggage performed by the Transportation Security
Administration – a government function aimed at keeping weapons, explosives, and other dangerous items
and substances from getting on passenger aircraft. Aside from a generally diligent observation of day‐to‐day
activity, the screening process is not an airport function, although law enforcement response to checkpoint
incidents is. While these might include activity in such areas as general aviation or cargo operations, they
have no relevance to the SPAS alternatives. The second type of security is the series of physical, procedural
and operational measures performed by the airport itself, and by its designated law enforcement support
agency, to protect the complete airport operational environment from intrusion, criminal activity and a
myriad of other damaging and disruptive threats that can and do arise daily.
This report is concerned almost exclusively with the second type, although changes in the former can directly
affect how some of the Alternatives under consideration might be implemented. For example, a VBIED
attack on any USA airport could lead TSA to ban curbside access by unscreened vehicles, or to mandate full
screening at remote access facilities, in which case any of the SPAS alternatives could be adapted accordingly.
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The regulatory environment for airport security remains relatively stable by virtue of the fact that the
regulations are purposefully written to be sufficiently flexible to meet most normal challenges at the local
level; there are also mechanisms to immediately accommodate unanticipated requirements as they arise. In
summary, the regulations and ancillary TSA processes are easily adaptable to virtually any risk‐based
circumstances that the various SPAS proposals might introduce, and those accommodations may fluctuate
with any given combination of design elements undertaken by LAWA.
Further, the great majority of the airport security regulatory requirements are operational in nature; that is,
they do not dictate design, only that the airport must protect whatever has been designed by the architect
and engineer. Thus, most of the regulations are entirely neutral to the various SPAS alternatives; the specific
differences in how security is accomplished from one alternative to the next, or one airport to the next, are
found in each airport‐specific Airport Security Program (ASP). Each is designed to meet that airport’s specific
operational environment, physical layout, IT system, personnel requirements, financial constraints, and
threat and vulnerability assessments.
While it is inappropriate to discuss the specifics of LAX’s (or any airport) ASP, this section of the report will
suggest in a general sense how some of the regulations might apply to some of the SPAS proposals’
elements. Again, none are SPAS‐specific because none are beyond the conceptual planning stages yet.
During the research and review process, the SPAS assessment report authors were provided access to the
June 2011 report of the Mayor’s Commission5. The authors reviewed the entire Mayor’s Commission report
regarding LAX‐specific security issues and concerns, and although the subjects ranged from truly security
related issues to administrative, training, operational and political concerns, we found none of them to be
relevant to the SPAS proposals except in a few very peripheral instances (e.g., concerns about resulting CTA
congestion). We are confident those concerns are addressed where relevant throughout this SPAS security
assessment.
The Mayor’s Panel also cited RAND Corporation reports which determined that “many of the major terrorist
scenarios at LAX involved attacks on the non‐secure public areas of the airport.” Regarding physical security
measures at LAX, the Panel noted that “TSA’s standards are the minimum requirements for all airports, and
they are not sufficient for an airport as large as LAX in the middle of a large urban area.” This does not mean
that LAX meets only the minimum requirements; but rather, that the TSA requirements are the minimum
threshold, above which LAX can and does considerably exceed.
From their statement, it is not clear that the Panel or the Commission ever read the ASP. TSA has no specific
technical standards for airports; the regulations are generic and non‐specific performance standards that
outline the responsibilities of an airport to implement an airport security program (ASP) appropriate to its
own physical and operational environment. They provide a performance goal that the airport may meet by
any means it deems appropriate. There is additional secondary TSA and industry guidance available that
helps the airport through the decision‐making and design process, but ultimately it is the airport‐written ASP
that drives all security‐related functions. There is no shortage of experience and best‐practices guidance
available inside LAWA and throughout the industry, but whatever avenues the airport chooses to travel in its
ASP must first be approved by TSA.
TSA’s minimum requirements are not related to the size of an airport, but to the extent and quality with
which they address any perceived threats and vulnerabilities, and are operationally implemented throughout
the airport’s facilities. There are often instances where less may be the better choice, particularly where
limited resources might then be deployed to areas of greater need. As outlined elsewhere in this report,
100% security at an airport cannot even be defined, much less attained.

5

Report of the Mayor's Blue Ribbon Panel on Airport Security, City of Los Angeles, by letter of June 20, 2011
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Further, for purposes of economic planning, there is a need for a continuing review of all priorities ‐ not just a
one‐time risk assessment of changing security and safety requirements, but all other operational,
maintenance and other airport funding needs as well. Funding is always limited, and often favors certain
non‐security applications. Indeed, advanced security planning should prepare for an airport shutdown from
a variety of incidents and single points of failure of smaller dimensions than a VBIED attack, whether
originating on or off the airport property. One example might be a cyber‐attack from external sources that
shuts down the airport IT system and/or power grid.
PART 1542—AIRPORT SECURITY ‐ The regulations are not considered Sensitive Security Information (SSI)
because they are generic and non‐specific; they outline the responsibilities of an airport to implement an
airport security program (ASP). They indicate the goals an airport must pursue in their security
implementation e.g., protect the perimeter. The individual ASP must then be specific about how those goals
are achieved at each individual location. The content of the ASP is considered SSI.
TSR §1542 Airport Security: no specific SPAS impact. Clearly, the selected brief explanations below are
general in nature; they are intended simply to illustrate that every SPAS alternative inside the airport
boundaries would be introduced into existing security related areas under existing security regulations and
processes, governed by the existing TSA‐approved ASP that is constantly monitored and tested by TSA. The
regulations would have little‐to‐no substantive impact on the proposed alternatives, nor would any of the
proposals cause meaningful changes in the LAX security policies and procedures, beyond some administrative
costs and personnel requirements, and relatively common on‐going adjustments to the ASP as any element
reaches the operational stages. With a security perspective seated at the planning and design table, it
becomes a relatively straightforward process to provide relevant security‐related input at the outset, rather
than expensive retrofits after the fact.
For SPAS projects outside the airport (dedicated transitway, parking, ITF, ConRAC, etc.), TSA has no
regulatory jurisdiction, although there are likely to be some technology and operational impacts. For
example, if video surveillance is to be included at the out‐lying facilities, it should be integrated with the
existing monitoring systems, law enforcement response may be required at various points along the route,
and the transition from APM or busway arrival at the CTA curbside begins to touch upon TSA areas of
concern.
TSA Regulations
The main parts of the TSA regulation are summarized as follow.6
Subpart A—General
§ 1542.3 Airport security coordinator.


Each airport must have a designated person(s) responsible for security oversight

§ 1542.5 Inspection Authority


TSA can inspect at any time

Subpart B—Airport Security Program ‐ outlines the manner in which the ASP will be structured, what
elements of security shall be addressed (the “how” is addressed within the ASP), and certain requirements
for security oversight regarding airline and commercial tenants of the airport.

6

For the digital reader seeking full text of the TSA regulations, links to the full civil aviation security series can be found
on the TSA web site at http://www.tsa.gov/research/laws/regs/editorial_multi_image_with_table_0203.shtm
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§1542.103 Content of Airport Security Program


Lists 21 elements which must be addressed in the ASP

§ 1542.105 Approval and Amendments


Outlines the official process for changes in the ASP to occur

§ 1542.107 Changed conditions affecting security.


When an airport makes changes that affect security, the ASP must reflect those changes.

§ 1542.111 Exclusive Area Agreements


In some cases, an airline may accept certain security responsibilities within its own operational
areas

§ 1542.113 Airport tenant security programs.


Some non‐regulated tenants may also implement their own security systems or procedures

Subpart C—Operations ‐ provides guidance on what items must be spelled out in the ASP, such as the
boundaries of security‐related areas, the access control systems, identification media, law enforcement
support and training. Again, the regulations state what goals must be achieved; the individual airport ASP
spells out how that is accomplished locally. While none of these have direct SPAS relevance, most of the
various SPAS plans proposed for inside the airport perimeter are located in areas that are already a part of
the airport security program, and would not change substantively under any of the alternatives. Some of the
measures such as expansions of existing infrastructure beyond the perimeter such as the busway, APM, ITF,
parking, ConRAC, etc., may require additional cameras, access controls and other supporting IT systems, but
those elements located outside the airport perimeter generally fall outside TSA jurisdiction.
The three principal security‐related areas of any airport are:
§ 1542.201 Security of the secured area. Generally where the aircraft load and unload;
§ 1542.203 Security of the air operations area (AOA).‐ Runways, other areas away from the terminal;
§ 1542.205 Security of the security identification display area (SIDA). ‐ Areas of the airport where only
authorized persons are allowed, and security identification must be displayed at all times.
§ 1542.207 Access control systems. Requiring all security related doors to be locked;
§ 1542.209 Criminal history records checks (CHRC). Requiring background checks on all employees;
§ 1542.211 Identification systems. To be certain only authorized persons are in secured areas;
§ 1542.213 Training. So that all persons understand and exercise their security responsibilities;
§ 1542.215 Law enforcement support. To act as a deterrent and to provide adequate response to any
security or safety related event
Subpart D—Contingency Measures – These deal with the airport’s plans when irregular operational events
(IROPS) occur; these might be security related, weather driven, systems failures, accidents, etc. There is also
a universal process mandated by FAA that airports have a National Incident Management System (NIMS) plan
in place; the ASP security processes support the NIMS approach and the Airport Emergency Plan (AEP).
There are regulatory requirements similar to §1542 in place for domestic and foreign aircraft operators and
for freight forwarders; they are all coordinated with the airport security program. The security regulations
do not address the specifics of each airport’s ASP, how the airport carries out its operations, how to respond
to emergencies, etc.; that guidance is provided in other airport‐specific policy and procedures documents.
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We also note that such security‐related operational, procedural, and organizational issues are extensively
treated in the Mayor’s Blue Ribbon Panel Report; they are not an issue for the ASP, and are not SPAS related.
Where the SPAS alternatives may add or modify new or existing facilities, only descriptive changes to the ASP
are required, i.e., adding new buildings, new door controls, boundary descriptions, etc.
In summary, the TSA airport security regulatory requirements currently in place simply provide a common
structure in which every airport must address its own local operational and threat/risk environment in its
ASP. The oft‐quoted security industry maxim is “when you’ve seen one airport, you’ve seen (only) one
airport”, because each is different in its user requirements. There is nothing in the LAX physical and
operational environments or in the SPAS alternatives that cannot be fully accommodated under the current
security regulations, and for the most part, current ASP status. The ever‐present caveat is that some
approaches may be relatively simple, straight‐forward and cost‐effective, while others may potentially
involve extreme costs in labor, maintenance, training, infrastructure replacement or modifications,
operational disruption, public customer inconvenience and dissatisfaction, and pressures from external
stakeholders. Security may be “risk‐based” or “threat‐driven”, but the criteria for those conditions, and the
sources that drive them, can often change overnight.

b. The Airport Security Program (ASP)
As outlined above, the ASP is a TSA‐mandated document that captures the intent of the general regulations
in airport‐specific policies, procedures, systems and design. The ASP describes in considerable detail the
boundaries of each security‐related area, how the airport will protect the perimeter, implement access
controls, surveillance and ID media, maintain the security of various protected / restricted areas, and provide
law enforcement services and response, among other issues. LAX has a fully implemented, TSA‐approved
ASP addressing the airport‐specific security considerations in place throughout the LAX environment.
“Never tell people how to do things.
Tell them what to do and they will surprise you with their ingenuity."
Gen. George S. Patton
This maxim holds true at airports because it recognizes that local security personnel know their strengths,
weaknesses and general vulnerabilities and capabilities better than any Federal bureaucrat. Although
written by the airport, the ASP is still a regulatory document, approved by and enforceable by TSA. It
addresses each element of the regulatory requirements in a standardized format. It is important to note that
in general, most airports tend to keep the specifics of such self‐imposed requirements to a minimum in the
ASP. Those airports regularly provide additional, often broader security services and infrastructure,
sometimes unique to the local environment.
The point is that if certain activities remain outside the regulatory requirements that are spelled out in the
ASP, they remain a local option, not enforceable by TSA. An airport can always do more than the ASP
requires, but never less. This is an important consideration, and there can be significant consequences
where there are budgetary and personnel constraints, or where the threat environment exhibits significant
changes.
Regarding the SPAS Alternatives, there do not appear to be any security‐related elements that would require
anything more than relatively straight‐forward adjustments to the ASP; virtually all of the SPAS alternatives
have little or no impact on existing TSA requirements, with only a few marginal exceptions that are already
addressed in this report.
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3. Threats, Risk, and the Operational Environment
The report will postulate various generic threat scenarios found in non‐Sensitive Security Information (SSI)
open sources, what actions might prevent or mitigate loss from those threats (decrease vulnerabilities) , and
discuss the consequences of those theoretical vulnerabilities.
There are seven basic steps to a threat/risk assessment, and as suggested Figure 3.1 below, it is not a one‐
time event, but a continuing cyclical process designed to suggest an optimal outcome when numerous
interactive variables are in play. We are not performing all these steps in reviewing the SPAS alternatives, but
it is useful to understand the process. This report resides primarily in the 4th “impacts” box (for each of the
nine alternatives), with some limited analysis of boxes #5, #6, and #7. No matter how good one’s choice of
paths in terms of operational requirements, safety and security considerations, and regulatory compliance,
one must consider whether it is affordable, now and in the future, or in some cases, whether the choice at
hand may actually limit how future security requirements can evolve without extensive retrofit and cost
implications.









3.1 ‐ Conceptual Security Assessment Process

Scenario Analyses
Scenario analysis requires an interpretive methodology that encourages role‐playing by transportation
personnel, emergency responders, security specialists, and intelligence sources to brainstorm ways to attack
the system. By matching theoretical threats to critical assets, the process can identify the capabilities
required to meet specific types of attacks. This activity promotes awareness and highlights those activities
that can be performed to recognize, prevent, and mitigate the consequences of attacks. Figure 3.2 below list
examples of potential threats to airports.
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Ground
Access

o
o
o
o
o
o
o
o

Selected Examples of Threats
Explosives detonated in/near fuel facilities
General over/through the fence threats

VBIED threats

Hijack attempt by perimeter intrusion
High Yield vehicle bomb at terminal curbside
Low yield explosive device in terminals
Hijacking, hostage or barricade situation in/thru terminal
Chemical, biological or nuclear release in terminal
Secondary explosive directed at emergency responders
Armed assault at passenger congestion points
Sabotage at passenger bus or rail facilities or pathways
LVIED detonation in parking garages adjacent to CTA

Security
Operations
Centers

o
o
o
o

Physical or cyber‐attack on dispatch system
Armed assault, hostage or barricade situation
Explosive device in/near Operations Control Center
Sabotage of vehicle or maintenance facility

Airfield Assets

Terminals

o
o

Figure 3.2 ‐ Selected Examples of Potential Threats to Airports
There are varieties of possible external and internal threat scenarios that affect the security assessments,
drawn from various LAWA planning documents, and public sources. These include the previously noted
VBIED external attacks in the CTA complex as well as against remote facilities and related transportation
assets such as APMs and elevated roadways. MANPAD attacks against aircraft are also the subject of
periodic TSA reviews, as noted in the Mayor’s Commission Report; as are rocket‐propelled grenades (RPGs)
launched from outside the airport perimeter; active shooters; explosives in backpacks or other carry‐on
baggage; chemical and biological agents carried in baggage, or “dirty” radiological charges which could close
the airport and surrounding area for a considerable period of time.
Another threat category, also addressed by the Mayor’s Blue Ribbon Panel Report, is cyber security
terrorism, a variation of the insider threat and one for which the Report assigns primary responsibility to the
LAWA IT Management Group (ITMG). Cyber security is not part of our assessments, but it is clearly an issue
which any plan for improved airport security must address. For example, no matter which Alternative
elements are ultimately selected, a cyber‐shutdown, just like a well‐positioned VBIED or other explosive
device, could affect the entire airport power system, including access controls, surveillance capabilities,
screening checkpoints, APM service, terminal lighting, parking lot egress, runway lights, etc. However,
should any such major occurrence come to pass, the entire airport is likely to shut down for an undetermined
recovery period, no matter what alternative precautions have been designed into the system.
The FBI recommends that transportation systems focus on the top 10 percent of identified critical assets at a
minimum, although the identification and prioritization of those assets is in itself a highly complex local
governmental issue. That can be made significantly more complicated if the threat information and the
response directives are driven at the national level. Transportation security personnel should explore the
most likely threats, considering the range of attack objectives and methods that may be used (such as
disruption of traffic, destruction of bridge or roadway, airborne contamination, hazardous materials accident,
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and threat or attack with explosives intended to disrupt or destroy). For each scenario, airport planners
should attempt to identify the costs and impacts using a standard risk level matrix, which supports the
organization of consequences into categories of high, moderate, and low.
Consequences are assessed as much more than simply “damage/injury – yes/no”; they are assessed both in
terms of probability of loss and extent of numerous operational and economic significances for a given threat
scenario, as well as cost and time for operational recovery.
To what extent a threat might be realized is both a function of access to intelligence information and known
countermeasures to mitigate the threat. Quantitative measures of the success of countermeasures can be
obtained by test results, observations, and other means such as “Delphi” expert analyses. One example of
estimating the vulnerability of a critical asset is represented by the Relative Risk (RR) formula:
RR = TA * Mlo * SV




TA indicates the target’s relative attractiveness (importance & consequences)
Mlo includes response efforts and Likelihood of Occurrence (intelligence)
SV is Overall Scenario Vulnerability

Each threat scenario assessment of an asset must be analyzed against the elements of the formula resulting
in a ranked list of threats to be addressed in their order of highest probability and consequence of success,
and must recognize that each element of the formula is a highly subjective value.
THREAT SCENARIOS
For the purpose of this public report, a detailed list of high probability threats and significant vulnerabilities is
not provided. However, a compilation of threats and possible countermeasures is provided for each of the
improvement categories described above.7

a. Airfield Improvement Scenarios


Improvement: Runway relocations and extensions. Scenario: Target is aircraft on runway. Potential
attack methods are high caliber sniper, RPG, MANPADS, and fence or access post breach with
LVIED.

Security Assessment
Compared to Existing Facilities
Target closer to public roads
and highways
Reduced distance to target

Potential Countermeasures
Rapid LEO response to suspect
vehicles, “smart” video on
fence line, sally port at gates
nearest highway, Intrusion
alarms on fence line

Change to
Relative Risk
Due to the infrequency of such
attacks, counter‐measures would
only slightly lessen the risk.
MANPAD attack deterrence is a
separate vulnerability analysis
performed by appropriate agencies.

Summary of Changes in Relative Risk by proposed Airfield Improvements



Relocating runways and taxiways closer to public areas provides shooter with easier target
acquisition.
Time‐To‐Target through fence or gate breach is reduced.

7

Elements of the LAX TSA‐approved Airport Security Plan, such as employee background checks, access controls, and
LEO response capabilities will not be discussed. Only those proposed changes described in the SPAS Alternatives are
reviewed.
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Terminal Improvement Scenarios
Improvement: Construction of new terminals, with or without vehicle access in CTA.
Scenario: Assumes no passenger and baggage security measures applied prior to CTA arrival
Potential attack methods are:
 Non suicide IED in CTA
 Suicide IED in CTA
 Non suicide CBR device in CTA8
 Suicide CBR device in CTA
 Terminal Assault9
Security Assessment
Compared to Existing Facilities
Removal of parking garages
near the CTA will decrease
possibility of LVIED affecting it.
Curtail vehicle access to CTA
will decrease possibility of
LVIED affecting it.
IED or CBR device carried into
CTA remains the same

Potential Countermeasures
Establish remote parking facilities

Change to
Relative Risk
Decrease the vulnerability

Remote parking with bus or APM
access to CTA

Decrease vulnerability of
curbside LVIED

None if no passenger screening or
other security measures occur at
remote passenger access points

No change

Summary of Changes in Relative Risk by proposed Redevelopment of Central Terminal (no upstream
passenger and baggage screening)
 Remote processing of passengers and vehicles; will only reduce CTA congestion curbside, but will
not provide additional security.
 Establishment of the Ground Transportation Center (GTC), Intermodal Transportation
Facility/Center (ITF/ITC), and Consolidated Rent‐A‐Car facility (ConRAC) will provide increased
target attractiveness to additional passenger congestion points.

c. Ground Access Improvement Scenarios
 Development of GTC, ITC, ITF, ConRAC, parking, dedicated transit system with vehicle inspection.
Potential attack methods are:
 Non‐suicide LVIED curbside
 Suicide LVIED curbside
Security Assessment
Compared to Existing Facilities
Limiting vehicular access to CTA
will reduce vulnerability to
LVIED curbside.
8
9

Potential Countermeasures
Screening (physical or driver/vehicle
screening, either random or 100%)

Change to
Relative Risk
Significant decrease

CBR Device – Chemical, Biological, Radiological dispersal mechanism
Similar to Rome and Vienna Airport attacks on December 27, 1985, using automatic weapons and grenades.
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Summary of Changes in Relative Risk by proposed Ground Access Improvements with vehicular inspection
prior to entering CTA


Performance of any appropriate security measures and procedures would reduce the relative risk of
the above scenarios to a degree commensurate to the effectiveness of their performance.

d. Operational Environment
Airport Security Practices


A recent TSA study by the Homeland Security Institute contains a wide range of best practices
resulting from a nationwide survey of airports – on the order of 700 various best practices reported
by over 100 airports. While the great majority would have little direct relevance to the SPAS
alternatives under review, it is nonetheless a valuable resource for airports to discover how other
airports have addressed a broad array of security concerns.10



The table below, showing potential airport security measures, is derived from that HSI report, lists a
number of possible threat reduction measures for various types of security concerns. It is by no
means intended to be comprehensive; it simply provides a very basic and generic menu of measures
that are common throughout the airport industry, some of which are mentioned elsewhere in this
assessment, and many of which are already in place at LAX.
PERIMETER PROTECTION
Fence height (up to 10 feet)
Razor wire tops
Crash‐rated fencing
Cable safety system
Bollards
K‐12 rated barriers
Increased patrols
INTRUSION DETECTION
CCTV
Motion, vibration, thermal sensors
Intelligent video
Buried cable sensors
Microwave fence sensor
Fiber optic cable
Airport Surface Detection Equipment (ASDE)
Thermal imaging camera
ACCESS CONTROL
Card readers
Electronic locks (fixed and mobile)
Automatic suspension of in active card
Biometrics (fingerprint, hand geometry, Iris)
Sally ports (vehicle and personnel)

TERMINAL FRONT AND PUBLIC AREA
Bollards (including benches, rails, planters)
Jersey barriers
Road design
Vehicle inspection plaza
Blast setback
Blast barriers or landscape berms
Increased LEO patrols
Pax/baggage screening pre‐terminal entry
Curbside restrictions
Random vehicle inspection
SUSPICIOUS ACTIVITY DETECTION
Monitoring, suspicious object detection
Video analytics
VEHICLE INTRUSION
Permit‐only vehicle at curbside
Vehicle inspection plaza
Under vehicle video
Anti‐piggybacking alarm (personnel and vehicle)
GPS tracking of vehicles on AOA
Suspicious activity training/reporting
Behavioral pattern recognition

10

The report is available on the TSA secure web site: “Commercial Airport Innovative Security Measures,”
[SSI] ‐TSA, March 2011, by the Homeland Security Institute, HSI Publication No. RP09‐11‐05
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Note that the selection of any combination of these procedures and/or technologies as a proposed solution
to a given threat is, at this juncture, generic and conceptual at best; they are merely a menu of ideas from
which to proceed with the risk reduction planning process.


e.

Airport guidance for security practices should include a thorough consideration of TSA’s
“Recommended Security Guidelines for Airport Planning, Design and Construction,” ICAO Annex 17
and Document 8973, “Security Manual for Safeguarding Civil Aviation,” and others. While not
SPAS‐related, they represent the cumulative experience of government and industry over several
decades, and provide concepts for long range planning in the LAX international aviation
environment.

Intermodality
The various SPAS alternatives also have a series of intermodal implications, beginning at the facilities
that connect to regional rail, local buses and airport transportation lines, as well as surface
transportation to the CTA and parking facilities, a public roadway tunnel that passes beneath active
taxiways, and trucking and other cargo acceptance facilities which, though not SPAS‐specific, can
nonetheless affect the positioning, design, and access to other facilities.
Further, intermodality in many cases may include such things as remote check‐in transfers from
hotels or cruise ships. While this also falls outside the SPAS parameters, it is worth mentioning in the
context of how remote screening might apply in the future at LAX for the dedicated transit system,
ConRAC, off‐site parking, GTC, the ITC or ITF.

f.

Other Facilities
1) Ground Transportation Staging Area (GTSA)
GTSAs may present some unique security and safety concerns, and should be addressed in the
planning and design phases. The U.S. Department of Transportation has developed security design
guidelines for rail, bus, and other types of ground transportation systems that parallel the contents
of the TSA Design Guidelines document. Various DOT transportation design documents are also
available11 with much useful information for airport planners and designers.
2) Intermodal Transportation Area
As cities and airports expand, mass transit systems are increasingly being integrated into the airport
access scheme. The dedicated transit system will act as a circulator to and from the ConRAC, ITF/ITC,
the regional rail station, CTA, and possible other locations, using elevated infrastructure with
intermittent airside sight lines. Alternative modes for moving people in and out still must be
retained, since even under the best of circumstances there will still be maintenance downtime,
power anomalies, and general operational and/or security events that will interrupt service often for
significant periods, often during peak hour rushes. Even with appropriate screening or other
appropriate measures in place, there remains a need to provide adequate standoff distance between
the transit station and the airport airside to mitigate against use of the transit vehicle as a delivery
device for explosives or other weapons.

11

“Transit Security Design Considerations” published by the Volpe National Transportation Systems Center, U.S. DOT,
November 2004
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3) Rental Car and Vehicle Storage Areas
Rental car storage areas are normally landside. Under some of the SPAS Alternatives, a ConRAC is
proposed to be well removed from the CTA complex. However, as these areas still require standard
security features such as fences and gates, access control and CCTV systems, the design
considerations for equipment, infrastructure and/or alarm response comparable with those of the
airport should be made. Where these areas are located adjacent to security areas or fencing, then
bollards, curbing or other structures should be planned to prevent vehicles from being parked in
locations that would violate security clear zones. The requirement to maintain this security
perimeter may also need to be incorporated into the respective tenants’ lease agreements.

Los Angeles International Airport
Confidential Deliberative Material

3-7

TranSecure, Inc.

Specific Plan Amendment Study (SPAS)

July 27, 2012

Los Angeles World Airports
Specific Plan Amendment Study (SPAS):
A Security Assessment

SECTION 4

Los Angeles International Airport
Confidential Deliberative Material

SECTION 4

TranSecure, Inc.

Specific Plan Amendment Study (SPAS)

July 27, 2012

4. Security Assessments
Analysis of SPAS Alternatives
For the purpose of this analysis, the proposed facility security changes to LAX are grouped into three major
categories:
 Airfield Improvements
 Terminal Improvements, and
 Ground Access Improvements
A synopsis of changes for each category, compared to existing LAX facilities, is summarized below. Additional
details and graphic exhibits of each Alternative are contained in Appendix 4.
a. Airfield Improvements, in various configurations depending on the Alternatives:
Changes to the runways, taxiways, navigational aids, and service roads associated with the North Airfield.


Center taxiways between both the North and South pairs of runways provide additional
protection against runway incursions and improves operational effectiveness.



New airfield facilities designed to better meet FAA's airfield design standards and safety area
requirements.



Group 5 + 6 (new large aircraft) are accommodated on the North runways and on taxiways
leading to Group 5 + 6 designed gates.



North and South airfield usage is better balanced by lengthening the North departure runway.



Full‐length parallel taxiways provided for improved aircraft maneuvering and reduced taxi times.

None of these SPAS‐related airfield changes have significant security implications beyond perhaps changing
proximity to public roads and airport perimeters. They are nonetheless listed here to note their safety and
operational characteristics, and to better identify the key elements of the various alternatives, one‐by‐one,
to be certain each is considered on its own security merits. As detailed elsewhere in this report, most
airport‐related threats and vulnerabilities are typically focused in/near the terminals and other “people‐
processing” facilities, where we shall maintain a primary focus.
b. Terminal Improvements, in various configurations depending on the Alternative:
Changes are proposed to concourses/gates at/near Terminals (T) 1‐3, with potential extensions at
the Tom Bradley International Terminal (TBIT), and the planned Midfield Satellite Concourse (MSC).
This is also known as the Redeveloped Central Terminal Area (CTA).


Provides security at the processing areas, the FAA air traffic control tower, aircraft parking, the
Central Utility Plant and some isolation throughout the core of the airport from the effects of an
explosive‐laden vehicle.



Off‐airport facilities encourage use of transit alternatives and reduce the number of private
vehicles traveling to the airport or in the CTA.

c. Ground Access Improvements, in various configurations depending on the Alternative:
The following discusses changes to airport and off‐airport roads, addition of specific transportation
facilities, development of dedicated access (i.e., busway or Automated People Mover [APM]) into
Central Terminal Area (CTA), and changes in parking.
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Ground Transportation Centers
o

(GTC) Primary access center for most private and commercial vehicles, with provisions for
passenger drop‐off and pickup and private vehicle parking, may access an Automated People
Mover (APM) service to the CTA and may provide for screening passengers and baggage.

o

Intermodal Transportation Facility/Center (ITF/ITC) , connecting points between the airport
and remote facilities which may include the Green Line, regional bus service, provisions for
public parking and curbside for charter, regional, and other buses, etc.

o

Consolidated Rental Car Facility (ConRAC) to consolidate all on‐airport rental car functions in
one area and provide dedicated conveyance to the Central Terminal Area.

Airport Roadways
o

Access to airport passenger and parking facilities from multiple locations including access to
I‐105 and I‐405 freeways.

o

Airport roadways are grade separated to allow free flow to curb frontages and parking
structures

Automated People Mover (APM)/Consolidated Bus System
o

Provides dedicated access to the CTA, trains and buses to accommodate rolling luggage and
baggage carts and travel on elevated structures.
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5. SPAS Alternatives
The key security features of the SPAS Alternatives are:




Dispersing vehicles and people to remote sites,
Reducing vehicle traffic entering the CTA,
Enhanced security measures applied to air travelers and their baggage at remote ground
transportation sites.

Screening travelers by various appropriate measures at remote ground transportation sites can also further
improve security. The extent to which it is needed depends on the perceived threats that exist from day to
day, and new or expanded threats that might exist through 2025.
Passenger screening or other appropriate measures at remote sites is intended to decrease the vulnerability
of the proposed remote facilities and the people who use them, as well as the means of transporting them to
the terminal, such as an APM. It will not replace TSA screening of passengers and their baggage at CTA
terminals. TSA screening includes Explosives Detection Systems (EDS) and whole‐body imaging, Explosives
Trace Detection and other types of advanced technology‐based inspections necessary to assess any
anomalies. It is costly, labor intensive, requires staff to operate and maintain the screening facilities, and
introduces a large component of legal liability.
The extent of screening for explosives and weapons to be employed in any of the SPAS alternatives depends
on the status of the technology at that time, the practicality of the technology and especially its passenger
throughput statistics, security equipment, infrastructure, cost and maintenance, as well as passenger
acceptance.
For purposes of assessing the implications of SPAS alternatives, remote screening is an operational function,
not dependent on design of the facility, and as used herein is equivalent to using the term “appropriate
screening or other security measures”. These can encompass a variety of procedural measures that can
change from day to day according to the perceived threat and operational conditions. The security
technology to be employed at remote facilities under the SPAS Alternatives is generally anticipated to be less
intrusive and detailed than the screening of departing passengers and baggage performed by the TSA.
From this programmatic description, it may be that in today’s environment, advanced technology x‐ray
inspection and walk‐thru magnetometers will suffice for measures appropriate to remote facilities, along
with behavioral observation, closed‐circuit television (CCTV) and security patrols. However, any new remote
facilities should anticipate accommodating higher levels of security measures in future years to meet new
and/or expanded threats, and the possibility of using contractors that meet TSA standards for checkpoint
screening, as is now performed at 17 U.S. airports.
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a. Alternative 1 – Move Runway 6L‐24R 260 feet North, Add Terminal Zero, Elevated Busway Serving an
ITF and Parking
This alternative relocates Runway 6L/24R 260 feet north, adds a centerfield taxiway, extends Runway 6R‐
24L, improves Taxilane D and Taxiway E, and relocates the service road. Terminal improvements include
addition of new Terminal 0, loss or modifications to concourse areas and/or gates at T1, T2, and T3, and
the modification and northern extension of concourse area and gates at TBIT and the future Midfield
Satellite Concourse. Ground access improvements include modification of SkyWay (the primary access
road connecting the CTA to southbound Sepulveda and the 96th Street bridge); an ITF at 98th Street and
Aviation Boulevard; a dedicated transitway, in the form of an elevated busway along 98th Street with a
bridge over Sepulveda Boulevard and stops at Manchester Square (future surface parking); a future
Metro LAX/Crenshaw Light Rail Transit Station at/near Century and Aviation Boulevards, the ITF, the CTA,
and the relocation of Lincoln Boulevard, a portion of which would be below grade. 12
Security Assessment
Compared to Existing Facilities
Airfield Improvements
 Increases airport security.

 Decreases airport security.

 Neutral compared to existing
facilities.
Terminal Improvements
 Increases airport security.

 Decreases airport security.

 Neutral compared to existing
facilities.

SPAS Alternative 1

Potential Security Measures

 Northern perimeter
road grading and
below‐grade road
sections.
 Relocates Runway 6L‐
24R and taxiways
extensions closer to
perimeter fences and
to adjoining public
roads, decreasing
setback distances.
 Taxiways, service
roads and navigational
aids.

 Potential for reducing fields of fire depending
on construction details.

 Additional video surveillance with video
analytics and object tracking.
 Intrusion detection measures including ground
surveillance radar and fence sensors (fiber
optic, buried magnetic cable, microwave
beams).
 Increased perimeter patrols.
 Additional video surveillance with video
analytics and object tracking.

 None

 For new Terminal Zero, security bollards and
increased separation of terminal from
roadway.
 A new terminal facility  Curbside inspection of passengers and
is closer to an entry
baggage arriving on shuttles and buses from
roadway.
remote sites that do not have screening
capabilities.
 Additional video surveillance with video
analytics and object tracking.
 Re‐configured
 Additional video surveillance with analytics
concourses.
and object tracking.

12

The existence of the new Metro station at Century/Aviation is part of L.A. Metro’s “Crenshaw/LAX Corridor” light rail
project and is not a feature of SPAS.
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Alternative 1 – Move Runway 6L‐24R 260 feet North, Add Terminal Zero, Elevated Busway Serving an
ITF and Parking [CONTINUED]
Ground Access Improvements
 Increases airport security.

 Decreases airport security.
 Neutral compared to existing
facilities.

Los Angeles International Airport
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 New ITF and remote
 Appropriate screening measures for
parking with dedicated
passengers and their baggage.
transitway reduce
 Vehicle inspection measures at the ITF
vehicle traffic into the
including under vehicle inspection.
CTA.
 Physical protection of the ITF including vehicle
barriers and bollards, and blast suppression
films on exposed glass surfaces.
 Additional video surveillance with video
analytics and object tracking.
 Increased patrolling of the CTA and the new
facilities.
 None
 None
 Re‐designed entry
 In‐road traffic calming measures to control
roadways.
traffic entering the CTA.
 Parking facilities.
 Additional video surveillance with video
analytics and object tracking.
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b. Alternative 2 – No Increase in Runway Separation, Add Terminal Zero, and Elevated Busway Serving an
ITF and Parking
This Alternative involves no lateral movement of existing runways and no addition of a centerfield
taxiway, but adds/modifies high‐speed exits from Runway 6L/24R. All other aspects of this alternative
would be essentially the same as those of Alternative 1, described above, with the exception of Lincoln
Boulevard, which would not be relocated.
Security Assessment
SPAS Alternative 2
Compared to Existing Facilities
Airfield Improvements
 Increases airport security.
 Decreases airport security.

 Neutral compared to existing
facilities.
Terminal Improvements
 Increases airport security.
 Decreases airport security.

 Neutral compared to existing
facilities.
Ground Access Improvements
 Increases airport security.

 Decreases airport security.
 Neutral compared to existing
facilities.
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Potential Security Measures

 None
 Runway extensions
decrease setback
distance from the
perimeter roads.

 None
 Additional video surveillance with video
analytics and object tracking.
 Intrusion detection measures including ground
surveillance radar and fence sensors (fiber
optic, buried magnetic cable, microwave
beams).
 Increased perimeter patrols.
 Taxiways, service roads,  Additional video surveillance with video
nav‐aids.
analytics and object tracking.

 None

 For new Terminal Zero, security bollards and
increased terminal /roadway separation

 A new terminal facility is  Curbside inspection of passengers and baggage
closer to an entry
arriving on remote shuttle buses
roadway.
 Additional video surveillance with video
analytics and object tracking.
 Re‐configured
 Additional video surveillance with video
concourses.
analytics and object tracking.
 New ITF and remote
parking with dedicated
transitway reduce
vehicle traffic into the
CTA.

 None
 Re‐designed entry
roadways.
 Parking facilities.

 Appropriate screening measures for passengers
and their baggage.
 Vehicle inspection measures at the ITF
including under vehicle inspection.
 Physical protection of ITF: vehicle barriers,
bollards, blast suppression films on glass.
 Additional video surveillance with video
analytics and object tracking.
 Increased patrolling of the CTA and the new
facilities.
 None
 In‐road traffic calming measures to control
traffic into the CTA.
 Additional video surveillance with video
analytics and object tracking.
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c. Alternative 3 – Existing Master Plan, including Moving Runway 6R‐24L 340 feet South
This alternative is the CEQA "No Project" Alternative, and contains all components of the Master Plan,
including the "Yellow Light Projects" and associated improvements. Airfield improvements include
extending Runway 6L‐24R, relocating Runway 6R‐24L 340 feet south, and other runway and taxiway
changes. Terminal improvements include demolition of the concourses/gates at T1, T2, and T3 and
replacement with a new linear concourse, elimination of the northernmost gates at TBIT, and
replacement of the existing CTA parking structures with new passenger processing terminals. Ground
access improvements include closure of the CTA to private vehicles; development of a Ground
Transportation Center (GTC) at Manchester Square, an Intermodal Transportation Center (ITC) at
Continental City with a pedestrian bridge to the existing Metro Green Line Station, a Consolidated Rent‐
A‐Car (ConRAC) facility at Lot C; Automated People Mover (APM) systems to link the ITC, ConRAC, and
CTA and link the GTC and CTA; construction of new on‐airport roads east of and parallel to Aviation Blvd;
and construction of a West Employee Parking facility. There would be no modifications to Lincoln
Boulevard under this alternative.
Security Assessment
SPAS Alternative 3
Compared to Existing Facilities
Airfield Improvements
 Increases airport security.
 Decreases airport security.

 Neutral compared to existing
facilities.
Terminal Improvements
 Increases airport security.

 Decreases airport security.
 Neutral compared to facilities.

Los Angeles International Airport
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 None
 Runway extensions
decrease setback
distance from the
perimeter roads.

 Taxiway service roads
and navigational aids.

Potential Security Measures
 None
 Additional video surveillance with video
analytics and object tracking.
 Intrusion detection measures including ground
surveillance radar and fence sensors (fiber
optic, buried magnetic cable, microwave
beams).
 Increased perimeter patrols.
 Additional video surveillance with video
analytics and object tracking.

 New terminals.
 New passenger
processing facilities in
the CTA.

 Curbside inspection of passengers and baggage
arriving on shuttles and buses from remote
sites without screening capabilities.
 Passenger and baggage screening facilities in
the new terminals.
 Multi‐lane Vehicle Inspection Center (VIC) to
screen all incoming vehicles.
 Radiation and chem‐bio detection capabilities
at the VIC.
 At a site remote from the CTA and the Security
Identification Display Area (SIDA), a Remote
Delivery System for inspecting vendor
deliveries.
 Additional video surveillance with video
analytics and object tracking.
 None
 None
 FlyAway curbside access  Curbside inspection of passengers and baggage
for passengers and their
arriving on shuttles and buses from remote
baggage.
sites without screening capabilities.
 Additional video surveillance with video
analytics and object tracking.
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Alternative 3 – Existing Master Plan, including Moving Runway 6R‐24L 340 feet South [CONTINUED]
Ground Access Improvements
 Increases airport security.

 Decreases airport security.
 Neutral compared to facilities.

Los Angeles International Airport
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 Remote GTC, ITC, and
ConRAC with APM
dedicated transitway
access reduce vehicle
traffic into the CTA.

 None
 New parking facilities.

 Passenger and baggage screening facilities in
the new GTC and ConRAC.
 Vehicle inspection measures at the GTC, ITC
and ConRAC including under vehicle inspection.
 Physical protection of the GTC, ITC and ConRAC
including vehicle barriers and bollards, and
blast suppression films on exposed glass
surfaces.
 Additional video surveillance with video
analytics and object tracking.
 Increased patrolling of the CTA and the new
facilities.
 None
 Additional video surveillance with video
analytics and object tracking.
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d. Alternative 4 – Extend 6R‐24L Plus Add ConRAC and Parking
Under this Alternative, none of the Yellow Light Projects or alternatives would be constructed. Only
ongoing or reasonably foreseeable non‐Yellow Light Projects would be developed, such as an extension
to Runway 6R‐24L east. In addition, a ConRAC at Lot C would be constructed and a new parking structure
would be developed at the Continental City site.

Security Assessment
SPAS Alternative 4
Compared to Existing Facilities
Airfield Improvements
 Increases airport security.
 Decreases airport security.

 Neutral compared to existing
facilities.
Terminal Improvements
 Increases airport security.
 Decreases airport security.
 Neutral compared to existing
facilities.
Ground Access Improvements
 Increases airport security.

 Decreases airport security.
 Neutral compared to facilities.

Los Angeles International Airport
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 None
 Runway extension
decreases setback from
perimeter roads.

Potential Security Measures

 None

 None
 Additional video analytics, object tracking.
 Intrusion detection measures including ground
surveillance radar, fence sensors (fiber optic,
buried cable, microwave).
 Increased perimeter patrols.
 None

 None
 None
 None

 None
 None
 None

 ConRAC reduces vehicle  Appropriate screening measures for passengers
traffic into the CTA.
and their baggage.
 Vehicle inspection measures at the ConRAC
including under vehicle inspection.
 Physical protection of the ConRAC including
vehicle barriers and bollards, and blast
suppression films on exposed glass surfaces.
 Additional video analytics, object tracking.
 None
 None
 Remote parking facility  Additional video surveillance with video
reduces vehicles into
analytics and object tracking.
CTA.
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e. Alternative 5 ‐ Move Runway 6L‐24R 350 feet North and Add Terminal Zero
This alternative relocates Runway 6L‐24R 350 feet north, extends Runway 6R‐24L east, provides for other
runway and taxiway changes, and provides for concourse modifications. Under this alternative, a greater
portion of Lincoln Boulevard would be below grade than under Alternative 1.
Security Assessment
Compared to Existing Facilities
Airfield Improvements
 Increases airport security.
 Decreases airport security.

 Neutral compared to facilities.
Terminal Improvements
 Increases airport security.

 Decreases airport security.

 Neutral compared to facilities.
Ground Access Improvements

Los Angeles International Airport
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SPAS Alternative 5

Potential Security Measures

 Northern perimeter road  Potential for reducing fields of fire depending
grading and below‐grade
on construction details.
road sections.
 Relocated northern
 Additional video surveillance with video
runway and extended
analytics and object tracking.
southern runway
 Intrusion detection measures including ground
decrease setback
surveillance radar and fence sensors (fiber
distance to roads.
optic, buried magnetic cable, microwave
beams).
 Increased perimeter patrolling.
 Taxiway, service roads
 Additional video surveillance with video
and navigational aids.
analytics and object tracking.
 None

 For new Terminal Zero, security bollards and
increased separation of the terminal from the
roadway.
 A new terminal facility is  Curbside inspection of passengers and baggage
closer to an entry
arriving on shuttles and buses from remote
roadway.
sites without screening capabilities.
 Additional video surveillance with analytics
and object tracking.
 Re‐configured
 Additional video surveillance with video
concourses.
analytics and object tracking.
Does not apply to this alternative.
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Alternative 6 – Move Runway 6L‐24R 100 feet North and Add Terminal Zero
This alternative relocates Runway 6L‐24R 100 feet north, extends Runway 6R‐24L east, extends taxiways
D and E west, and adds a centerfield taxiway. Terminal improvements include a new Terminal Zero and
concourse modifications. This alternative is essentially the same as Alternative 1, with a lesser portion of
Lincoln Boulevard requiring tunneling.
Security Assessment
SPAS Alternative 6
Compared to Existing Facilities
Airfield Improvements
 Increases airport security.

 Decreases airport security.

 Neutral compared to facilities.

Terminal Improvements
 Increases airport security.
 Decreases airport security.

 Neutral re existing facilities.

Los Angeles International Airport
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Potential Security Measures

 Northern perimeter
 Potential for reducing fields of fire depending
road grading and below‐
on construction details.
grade road sections.

 Relocated northern
runway and runway and
taxiway extensions
decrease setback
distances from the
perimeter road and
from adjoining public
roads.
 Taxiway, service road
and navigational aids.

 Additional video surveillance with video
analytics and object tracking.
 Intrusion detection measures including ground
surveillance radar and fence sensors (fiber
optic, buried magnetic cable, microwave
beams).
 Increased perimeter patrolling.
 Additional video surveillance with video
analytics and object tracking.

 None

 For new Terminal Zero, security bollards and
increased separation of the terminal from the
roadway.
 A new terminal facility is  Curbside inspection of passengers and baggage
closer to an entry
arriving on shuttles and buses from remote
roadway.
sites without screening capabilities.
 Additional video surveillance with analytics
and object tracking.
 Re‐configured
 Additional video surveillance with video
concourses
analytics and object tracking.
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g. Alternative 7 – Move Runway 6R‐24L 100 feet South and Add Terminal Zero
This alternative relocates Runway 6R‐24L 100 feet south and extends it east, extends taxiways D and E
west, builds a new centerfield taxiway, and provides for other changes. Terminal improvements include a
new Terminal Zero and concourse reconfigurations. There would be no modifications to Lincoln
Boulevard under this alternative.
Security Assessment
SPAS Alternative 7
Compared to Existing Facilities
Airfield Improvements
 Increases airport security.

Potential Security Measures

 None

 None

 Decreases airport security.

 Extending Runway 6R‐
24L east and D and E
taxiways moves them
closer to perimeter and
adjoining public roads

 Additional video surveillance with video
analytics and object tracking.
 Intrusion detection measures including ground
surveillance radar and fence sensors (fiber
optic, buried magnetic cable, microwave
beams).
 Increased perimeter patrols.

 Neutral compared to facilities.

 Taxiway, service road,
and navigational aids

 Additional video surveillance with video
analytics and object tracking.

Terminal Improvements
 Increases airport security.

 Decreases airport security.

 Neutral compared to facilities.
Ground Access Improvements

Los Angeles International Airport
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 None

 For new Terminal Zero, security bollards and
increased separation of the terminal from the
roadway.
 A new terminal facility is  Curbside inspection of unscreened passengers
closer to an entry
and baggage arriving on shuttles and buses
roadway.
from remote sites
 Additional video surveillance with analytics
and object tracking.
 Re‐configured
 Additional video surveillance with video
concourses.
analytics and object tracking.
Does not apply to this alternative.
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h. Alternative 8 – Add ConRAC, ITF, and Parking
This alternative is limited to ground access improvements. It includes a remote ConRAC, an Intermodal
Transportation Facility (ITF), and new remote parking areas. A dedicated transitway, in the form of a
busway, connects the ConRAC and ITF to the CTA. Provision is included for a future remote Metro light
rail station.
Security Assessment
SPAS Alternative 8
Compared to Existing Facilities
Airfield Improvements
Terminal Improvements
Ground Access Improvements
 Increases airport security.

 Decreases airport security.
 Neutral compared to facilities.

Los Angeles International Airport
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Potential Security Measures

Does not apply to this alternative.
Does not apply to this alternative.
 New ITF and ConRAC,
with a dedicated
transitway reduces
vehicle traffic into the
CTA.

 None
 Re‐configured entry
roadways.

 Appropriate screening measures for passengers
and baggage at ITF and ConRAC.
 Vehicle inspection measures at the ITF and
ConRAC including under vehicle inspection.
 Physical protection of the ITF and ConRAC
including vehicle barriers and bollards, and
blast suppresion films on exposed glass
surfaces.
 Additional video surveillance with video
analytics and object tracking.
 Increased patrolling of the CTA and the new
facilities.
 None
 In‐road traffic calming measures to control
traffic into the CTA.
 Additional video surveillance with video
analytics and object tracking.
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Alternative 9 – Add APM System Serving an ITF and ConRAC, Parking, and CTA
This alternative is limited to ground access improvements. It includes a remote ConRAC, an Intermodal
Transportation Facility (ITF), and new remote parking areas. A dedicated transitway, in the form of an
Automated People Mover System (APM), connects the ConRAC and ITF to the CTA. Provision is included
for a future remote Metro light rail station.
Security Assessment
SPAS Alternative 9
Compared to Existing Facilities
Airfield Improvements
Terminal Improvements
Ground Access Improvements
 Increases airport security.

 Decreases airport security.
 Neutral compared to facilities.

Los Angeles International Airport
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Potential Security Measures

Does not apply to this Alternative.
Does not apply to this Alternative.
 Remote ITF and ConRAC,  Appropriate screening measures for passengers
with a dedicated transit‐
and their baggage at the ITF and ConRAC.
way reduces vehicle
 Vehicle inspection measures at the ITF and
traffic into the CTA
ConRAC including under vehicle inspection.
roadway.
 Physical protection of the ITF and ConRAC
including vehicle barriers and bollards, and
blast suppression films on exposed glass
surfaces.
 Additional video surveillance with video
analytics and object tracking.
 Increased patrolling of the CTA and the new
facilities.
 None
 None
 Re‐configured entry
 In‐road traffic calming measures to control
roadways.
traffic into the CTA.
 Additional video surveillance with video
analytics and object tracking.
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6. Future Security Implications
“We always overestimate the change that will occur in the next two years

and underestimate the change that will occur in the next 10."
Bill Gates
As the co‐authors of the original post‐9/11 regulatory language during our tenure at TSA, it is our
opinion that none of the SPAS alternatives will significantly affect, or be affected by, the current
regulations. Because security compliance by any SPAS alternative is virtually assured by judicious
design features and modifications, "security" should not be the sole criterion for selecting among the
SPAS alternatives; indeed, reasonable facility security for all the Alternatives can be accommodated.
Although we cannot address potential future regulatory changes, particularly those initiated by future
security related events at this or other U.S. airports, or at international airports with last points of
departure to LAX, we are confident that any of the SPAS alternatives that are ultimately undertaken can
be made fully compliant with TSA regulations. This will require careful attention to the performance
requirements, developing design details from these requirements, and validating the results by
operational testing. As to the ASP, it should be possible to achieve TSA compliance by straightforward
and relatively minor adjustments, but this, too, can be assessed only when the specific design and
operational requirements are developed.
In some instances, there may be considerable future consequences in terms of new and/or expanded
requirements for additional physical and IT infrastructure, new and/or expanded technology and its
integration into legacy systems, maintenance, personnel, training, and periodic modifications of
operational, regulatory and administrative requirements driven by the constantly evolving threat
environment, all of which can inflict significant operational and cost elements into the decision making
process.
We again emphasize that selection among the SPAS alternatives at this programmatic stage does not
invoke security concerns that would substantively alter or affect SPAS selection or implementation.
Indeed, the opposite is the case: this document puts forth the pros and cons of each alternative from a
security perspective, but only after the SPAS selections are made can the elements of security be
thoroughly evaluated in their operational context. These will typically require only modest adjustments
to the ASP, which, in turn, is only an operational guidepost of what should be done, and is highly
dependent on appropriate personnel, training, motivation, effective implementation of technology and
enforcement of operational and regulatory requirements.

Improved Technology
One of the more significant trends in physical access control systems is the increased use of a biometric
means of identifying persons. The biometric may be a fingerprint, iris scan, facial recognition, hand
geometry, or some other bio‐identifier, but the objectives are the same in all cases: to positively
identify a credential holder and to eliminate impersonators and fraudulent use of access credentials.
TSA has been considering the use of biometrics for access control for several years, and could
conceivably impose biometric requirements in the future to address increased threat levels. However, as
recently as February of 2012, TSA has stated at industry conferences that there are no such
requirements under consideration at this time, in part because there are no universally accepted
standards. Such standards are currently under development by the RTCA Committee 224 in a document
titled “Integrated Security System Standard for Airport Access Control”. Like the TSA regulations, these
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are performance standards, not technical specifications, and are being developed specifically for
voluntary airport applications.
On its own, LAWA has already begun the conversion to HID readers to upgrade its access control
systems to incorporate biometrics, in a contract awarded to UNISYS Corporation. In November 2011,
LAWA announced that beginning in 2012 the existing magnetic stripe card reader system at its airports,
including LAX, would be replaced by one that is enabled to use iris scanners or other biometric
identification technology. Mr. Dominic Nessi, the deputy executive director and CIO of LAWA, is
reported to have stated: "We are … putting the wiring in place so we can add biometric readers,
irrespective of the technology. By December of next year, we'll either reaffirm our decision to utilize iris
scan technology or we'll review other technologies that may have entered the market by that time."
While biometric credentialing represents a significant overall improvement in physical access control for
the LAWA airport, regardless of the specific technology selected, it has virtually no relevance to the SPAS
alternatives. For portals where access controls are considered an appropriate threat mitigation, any
improvement in security will be commensurate with that of every other area of the airport receiving a
similar upgrade. They will depend as much on the manner of operational implementation as on the
technology itself, as well as any related transitional training and employee/tenant levels of acceptance.
Each candidate technology has both positive and negative elements; some may be more appropriate
than others to a particular operational environment, and there may be some conditions where an
alternate biometric would be implemented.
A strong Concept of Operations will help to make those decisions, and should precede any system
design. Where the performance of candidate techniques and equipment is uncertain, as with still
maturing technologies such as video analytics (i.e., false alarm rates) and license plate recognition (i.e.,
in congested areas and at night in the presence of intense illumination), the equipment should be tested
under real operational conditions and with operational stakeholder inputs to assess the extent to which
the stated user requirements are likely to be met. Any other form of testing will not reduce operational
performance uncertainties. Making selections from manufacturer datasheets is not even a partial
solution.
Numerous examples can be cited where “enhanced” motion sensors are installed on fences, gates and
doors, but they experience so many wind, weather, and/or animal‐induced false alarms that they are
eventually either ignored or turned off. Some waterside airports consistently experience early morning
fog that can obliterate certain perimeter sightlines. In the case of the proposed LAWA dedicated transit
access, elevated roadways along public streets may present different security challenges along each city
block. Those public streets are currently not within LAWA jurisdiction.
As we continue to stress throughout this report, the implementation of any given new or upgraded
technology does not offer an automatic answer about providing “enhanced security” for LAWA facilities
or for development of any of the SPAS alternatives. There is a wide range of other influences affecting
performance, each of which has its own internal scale of variables.
For example, for any airport project, including any combination of SPAS alternatives, the “enhanced
security” delta between existing cameras and more cameras, no matter how many or where they are
situated, is a matter of degree of effectiveness, efficiency, design and operational implementation. Five
hundred (500) unwatched, poorly oriented, or improperly lensed cameras are useless (especially
without proper night lighting); an inappropriately programmed video management system can jam up
the entire airport IT network and adversely affect all other security and administrative functions.
Similarly, an upgrade from analog to digital CCTV will serve up the same pictures, just faster, not
necessarily “better” (although color may provide added decision‐making data); a mis‐coded video
analytics algorithm gives continual false alarms requiring added LEO manpower to resolve; poor

Los Angeles International Airport
Confidential Deliberative Material

6-2

TranSecure, Inc.

Specific Plan Amendment Study (SPAS) Project

July 27, 2012

biometrics capture (an administrative function) gives numerous false rejects (an operational
impediment) and false accepts (a security vulnerability).
These are all planning and design issues, well beyond the scope of this programmatic assessment. One
can hope for a perfect world of properly designed and functioning systems run by fully trained and
motivated operators in an error free environment, but even then, any evaluation of “enhanced security”
for any given scenario is not quantifiable, as all the elements of an integrated system are inter‐
dependent to varying degrees – the full or partial inefficiency or failure of any one element, be it
technology or personnel, can significantly affect the operational security effectiveness of the others.
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APPENDIX 1 – Scope of Work
Proposed SPAS Security Evaluation Scope
05 January 2012
Contracted by CDM Smith Inc. under LAX Specific Plan Amendment Study (DA‐4253)
Part 10‐1.01 – ES Security, Task Order 1
Scope of Analysis
TranSecure will complete a security evaluation for the LAX Specific Plan Amendment Study (SPAS) to respond
to the following:
• Security Implications ‐ The focus of the evaluation will be on security, particularly as related to the
security implications introduced by the SPAS Alternatives. The evaluation will focus on aspects generally
within the jurisdiction of LAWA, although it may consider requirements of other agencies having security‐
related responsibilities. An analysis of safety considerations (i.e., runway incursions) associated with airport
operations is not within the scope of the security evaluation, given that such safety issues have been
evaluated in other studies.
• The Security Evaluation for SPAS will be at the Programmatic Level ‐ The SPAS Team will provide general
project descriptions for each element to be studied, but specific facility details affecting security
considerations are not available at this conceptual level of planning. Depending on the results of the
evaluation, TranSecure may provide programmatic‐level recommendations to consider in the future more
detailed design of the project.
• Differences in Future Alternatives ‐ The evaluation will consider key differences in proposed airport
facilities, infrastructure, and operational profiles (i.e., private vehicle access to the CTA, transit access into
the CTA via dedicated bus or APM, etc.) of the SPAS Alternatives when fully implemented by the 2025
planning horizon for SPAS.
• Transparency and Confidentiality ‐ A summary of the evaluation will be included in the SPAS Report, and
the full evaluation will be provided as an appendix to the SPAS Report, if/as appropriate. In conjunction with
LAWA’s review of all work products, any content considered by LAWA to be Security Sensitive Information
(SSI) will be redacted and/or submitted in a separate confidential report to LAWA management.
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Appendix 2 - Abbreviations and Acronyms
AOA

Airport Operations Area

ITMG

IT Management Group

APM

Automated People Mover System

LAAPD

Los Angeles Airport Police Department

ASP

Airport Security Program

LASD

Los Angeles County Sheriff’s Department

CBR

Chemical, Biological, Radiological

LAWA

Los Angeles World Airports

CCTV

Closed Circuit Television

LAX

Los Angeles International Airport

CDM

CDM Smith Inc .

LEO

Law Enforcement Officer

ConRAC

Consolidated Rental Car Facility

MANPADS

Man‐Portable Air Defense System

CRS

Concentric Rings of Security

MAP

Million Annual Passengers

CTA

Central Terminal Area

MSC

Midfield Satellite Concourse

DFW

Dallas Fort Worth Airport

MTA

Metropolitan Transit Authority (Los
Angeles)

DHS

Department of Homeland Security

NA/NP

No Action/No Project Alternative

DoD

Department of Defense

PDAR

Protecting, detecting, assessing, and
responding

DoJ

Department of Justice (U.S.)

RDF

Remote Delivery Facility

FAA

Federal Aviation Administration

RF

Radio Frequency

FBI

Federal Bureau of Investigation

RPG

Rocket‐Propelled Grenade

GAO

General Accounting Office

SIDA

Security Identification Display Area

GTC

Ground Transportation Center

TBIT

Tom Bradley International Terminal

IED

Improvised Explosive Device

TSA

Transportation Security Administration

IID

Improvised Incendiary Device

VBIED

Vehicle‐Borne Improvised Explosive
Device, aka a car bomb

ITC

Intermodal Transportation Center

VIC

Vehicle Inspection Center

ITF

Intermodal Transportation Facility
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Appendix 4 – Diagrams of Alternatives 1 through 9

Diagrams of each of the nine Alternatives under consideration are found in the
LAX Specific Plan Amendment Study Draft EIR as follows:
Alternative 1

.......... Figure 2‐1

Alternative 2

.......... Figure 2‐2

Alternative 3

.......... Figure 2‐3

Alternative 4

.......... Figure 2‐4

Alternative 5

.......... Figure 2‐5

Alternative 6

.......... Figure 2‐6

Alternative 7

.......... Figure 2‐7

Alternative 8

.......... Figure 2‐8

Alternative 9

.......... Figure 2‐9
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