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Inglewood Transit Connector
Operating System Conceptual Planning for EIR Project Definition

size of these elements. The location, layout, and size of the proposed stations, power distribution
system substations, and maintenance and storage facility as illustrated in the Conceptual Plans also
represent the likely maximum potential size of these facilities for the purpose of analyzing the potential
impacts of the Project. The description of the proposed changes to streets identified in the alignment
plans are also illustrative and identify the likely maximum potential extent of changes to existing streets
proposed as part of the Project. Engineering and design-level details of the Project will be refined as the
Project moves through the environmental review, approval, procurement, and design processes.

1.3 Basic Assumptions

Initial planning for the ITC project was conducted under the Envision Inglewood effort, which included
an alignment alternatives review, ridership development, operational analysis, and identification of the
preferred alignment.

For this project, assumptions and parameters established under the Envision Inglewood effort were
reviewed to determine their continued applicability for the ITC project. The following assumptions for
the operations of the ITC system were identified as being relevant and are continued to be used as basic
assumptions for the ITC Project.

e The ITC alignment would further refine Alignment A of Envision Inglewood: Market-Manchester
Alignment, which was selected as the preferred alignment for further study. This alignment is
also included in the City of Inglewood Notice of Preparation and Notice of Public Scoping
Meeting for an Environmental Impact Report, July 16, 2018.

e The five-station alignment developed for the Envision Inglewood project was further refined for
cost and operational efficiencies. The proposed dual lane system serves three (3) stations:

0 Market Street/Florence Avenue Station, located at the southeast corner of Market
Street and Florence Avenue on property that requires acquisition, provides connection
to the future Downtown Inglewood Metro Crenshaw/LAX Station;

O Prairie Avenue/Manchester Boulevard Station, located at Prairie Avenue and
Manchester Boulevard, which provides connection to The Forum; and

O Prairie Avenue/Hardy Street Station located at the northwest corner of Prairie Avenue
and Hardy Street on property that requires acquisition provides connections to LASED
and the IBEC Project.

o The ridership developed for the Envision Inglewood Appendix B: Ridership Memo was refined by
Raju Associates, Inc. based on new information as it became available throughout the project.
e Capacity per car is based on a passenger space allocation of 2.7 sq. ft per passenger identified in

Envision Inglewood, Section 4.5 Operations Analysis, which this evaluation confirms is consistent
with the Federal Transit Administration (FTA)-sponsored Transit Cooperative Research Program
(TCRP) Report 57’s definition of AW2 design load (seated plus 4 standing passengers per square
meter) and is appropriate for peak period demands on an urban transit system. Sensitivity
analyses performed also considered higher passenger densities, that have been considered in
some locations across the world for limited frequency, high-demand, special event scenarios, to
evaluate its impacts. These analyses considered criteria discussed in TCRP Report 165, Transit
Capacity and Quality of Service Manual, Third Edition (2013), which considers passenger
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Inglewood Transit Connector
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J. Fruin, Ph.D., 7 to 10 sq. ft per passenger provides for a level of service C for passenger
queuing.

e (Circulation lane: To provide free flow of passengers, three feet per circulation lane is assumed.
Due to the large number of passengers anticipated at Prairie Avenue/Hardy Street Station
where the peak demand will occur, three circulation lanes are assumed.

e Buffer: As passengers do not queue or walk directly against walls, an additional 12 in. of space
for each side of the platform is assumed.

e Queue depth in off-peak direction: The passenger flows for the ITC system are inherently single-
directional; for event service, passengers will be travelling toward the venue before an event
and away from the venue towards the Market Street Station after the event. However, as there
may be passengers traveling on the ITC system who are not attending events, a width of three
feet is allocated for queuing for those off-peak passengers.

e Train length: Four-car rubber-tire APM vehicle is used.

e Station width: A generic and common station platform width capable of supporting the
maximum demand anticipated will be used as the basis for the station designs for all stations in
the system for EIR purposes. The platform width is anticipated to be refined during a future
phase of the project.

e Station demand:

0 Peak Direction: As the demand for each station differs due to their specific purposes,
gueuing analysis was performed for the highest boarding demand anticipated to be
seen at any station.

0 Off-Peak Direction: The demand in the off-peak direction for event service is unknown.
Off-peak demand is applicable for only the Forum Station. As Market Street/Florence
Avenue and Prairie Avenue/Hardy Street Stations are end-of-line stations, there is no
queuing in the off-peak direction.

Based on the assumptions above and a review of the ridership demand per station for the Large Event
scenario the peak direction ridership demand value used for the queuing analysis is 11,450 passengers
in an hour seen at Prairie Avenue/Hardy Street Station one hour after the end of a large NFL event plus
414 normal weekday passengers.

6.3.2.2 Platform Queuing Analysis

A vehicle boarding queue model was used to determine the queue depth associated with each side of
the APM station platform. The maximum demand scenario of two trains, travelling in opposite
directions, stopping at the same station and simultaneously boarding on opposite sides of the platform
was modelled for this analysis. If the station platforms are too narrow and do not have sufficient
circulation space, passenger freedom of movement will be compromised, passengers will not be able to
disperse evenly among all the train doors, and a poor level of service and reduced capacity will result.

The vehicle boarding queues represent the number of passengers consolidated at each vehicle door. The
vehicle queue model assumes that the passengers form a wedge-shaped queue in front of each vehicle
door. The sum of the two opposite boarding queue depths and a circulation space in between comprise
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the minimum platform width requirement without accounting for columns and other obstructions that
might be located on the platform.

It is important to note that the resulting minimum platform width requirement corresponds to a generic
rubber-tire APM technology. Different technologies may produce different boarding queues depths due
to variation in maximum speeds, headways, vehicle capacities, and door configurations. The final design
of the stations should consider the potential for greater minimum platform width requirements
depending on the selected automated technology.

The following table summarizes the queuing analysis results, as well as the minimum width required.
Due to the large number of passengers, an additional circulation lane is assumed.

PEAK QUEUE DEPTH (FT) CIRCULATION TOTAL
DEMAND PEAK OFF-PEAK LANES (3 FT/ BUFFER (FT) | MINIMUM
(pphpd) DIRECTION | DIRECTION LANE) WIDTH (FT)
11,450 Event 22.4 0 3 2 33.8

Table 6-1: Queuing Analysis Results Summary

Based on these queuing results, a generic 40 ft width was assumed for all stations. At this conceptual
stage of the project, all stations are sized at the maximum platform requirement. This conservative
approach a) allows for further tailoring of the station widths during future design efforts by reducing the
widths to better meet the station-specific needs; and b) allows for the largest possible physical envelope
for the project to be cleared as part of the EIR process.

As discussed in Section 1.3, Basic Assumptions, sensitivity analyses were performed to evaluate impacts
of assuming higher passenger densities on trains during the Large Events that occur during a limited
number of days each year. It was determined that the 40 ft platform width based on Table 6-1 results
can accommodate the queuing for the reduced 3-car train operations for 1.8 sq. ft per standing
passenger (6 passengers per sg. meter).

6.4 Vertical Circulation

Vertical circulation requirements are based primarily on the time required to clear station platforms of
passengers that are deboarding trains. Deboarding passengers arrive in relatively large numbers over a
relatively short time period and vertical circulation elements must clear this load from the platform
before the next train arrives for passenger safety reasons. Level of service considerations, specifically
the time required for deboarding passengers to access escalators and elevators, usually dictate that the
platform be cleared well before the next train arrives at the station platform.

Where vertical circulation elements provide emergency egress from station platforms, escalators and
stairs must satisfy code-prescribed emergency egress requirements. Among other requirements, codes
will require adequate vertical circulation for passengers to clear the platform and reach a point of safety
within specified time periods, and may require a secondary means of egress remote from the major
egress route.

Lea+Elliott, Inc.; August 2021 Page 35

ATTORNEY-CLIENT PRIVILEGE; FOR REVIEW AND DISCUSSION PURPOSES ONLY



Inglewood Transit Connector
Operating System Conceptual Planning for EIR Project Definition

Lea+Elliott analyzed the vertical circulation requirements from an operational requirement perspective
and established the minimum required vertical circulation to meet the normal boarding and deboarding
needs for each station.

6.4.1 Operational Requirements Analysis
The purpose of the Operational Requirements analysis is to ensure that during normal operations, the
station has the ability to:

e Bring the anticipated number of passengers onto the platform that are anticipated to be coming
into the station based on post-event projected demand, and

e C(Clear the platform within one headway based on the projected event demand estimates, i.e.,
the number of passengers that will be on the trains.

To assess the vertical circulation, the maximum anticipated number of people to be at a station for
boarding and deboarding was determined. The maximum boarding demand reflect the maximum
number of passengers anticipated to be at a station, while the maximum deboarding demand is
reflected as a full, four-car train deboarding at a station.

PEAK-DIRECTION DEMAND (pphpd)

BOARDING DEBOARDING NOTES
11,450 Event* 11,640** *Boarding: Maximum station peak boarding
demand seen at Prairie Avenue/Hardy Street

Station

**Deboarding: Full 4-car train deboarding at
Market Street/Florence Avenue or Prairie
Avenue/Hardy Street Stations assuming 2.7
sf/pax

Table 6-2: Summary of Station Demand for Operational Requirements Analysis

Assumptions for the analyses were taken from industry-accepted planning resources and compared
against the LA Metro Rail Design Criteria to determine the best fit for this unique special event-based
system. Documents referenced for the station analysis are:

e Pedestrian Planning and Design, John J. Fruin, Ph.D
e TCRP Transit Capacity Quality of Service Manual

e LA Metro Rail Design Criteria, Section 6 Architectural
e Other APM application benchmarks

These reference documents resulted in the following key assumptions:

e Escalator nominal width: 48 in.

e Escalator tread width: 40 in.

e  Escalator capacity: 70 people per minute (ppm) per 40 in. tread

e  Stair capacity: 10 pedestrians per minute per foot of width (ppmpf)

e  Minimum Stair Width: 5 ft — 6 in. to be consistent with the Metro Rail Design Criteria
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In addition, the quantities of each type of vertical circulation must accommodate the number of people
who likely want to or need to use each type of vertical circulation. Escalators are more popular than
stairs. Due to a low number of passengers who may ride elevators, elevator use was not included in this
analysis. For this project, the goal for the distribution of passengers on vertical circulation is as follows:

e Escalators: 80%
e Stairs: 20%

e Elevators: Not included for calculations; however, a minimum of two are assumed.

The vertical circulation analysis also assumed that due to the event-based nature of the project, the
demand would be single-direction. The boarding maximum occurs pre-event, while the deboarding
occurs post-event. Therefore, the direction of the escalators would change to reflect the demand.

Based on the above assumptions, the vertical circulation required to meet the operational requirements
and projected demand are summarized for each station in the following tables.

VERTICAL CIRCULATION ELEMENT BOARDING DEBOARDING
Escalator Quantity: Peak Direction 3 3
Escalator Quantity: Redundant 1 1
Stairs (total width, ft) 5ft—6in. 5ft—6in.
Elevator 2 2

Table 6-3: Vertical Circulation Per Operational Requirements Analysis

The assumed 40 ft platform width identified in Section 6.3.2.2 is sufficient to accommodate all the vertical
circulation elements.

As discussed in Section 1.3, Basic Assumptions, sensitivity analyses were performed to evaluate impacts
of assuming higher passenger densities on trains during the Large Events that occur during a limited
number of days each year. It was determined that the vertical circulation quantities identified in Table 6-3
can accommodate operations of 6 x 4-car trains at a passenger density of 2.15 sqg. ft per standing
passenger (5 standing passengers per sq. meter) and 6 x 3-car trains at a passenger density of 1.8 sq. ft
per standing passenger (6 standing passengers per sq. meter).
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7 Guideway

The term guideway structure refers to the structure providing support for running and guidance surfaces
and other System equipment between and through passenger stations.

Guideway structures should be designed to provide a generally rectangular clearance envelope that
accommodates:

e (Clearance envelope for the vehicles, including additional width at curves for vehicle nosing and
chording effects

e A continuous walkway along the entire guideway length to provide emergency egress for
evacuating passengers and safe access to guideways and wayside equipment by operations and
maintenance personnel

e Guidance and/or power equipment

e Cable trays, conduits, and/or wireways for power and communications needs

Guideway structure types and design requirements differ for each type of technology and between the
various suppliers of each technology type. Therefore, for this project and for the EIR, the guideway
structure requirements are based on a combination of requirements for the technologies identified as
viable for the project in Section 3.

7.1 Guideways and Guideway Equipment

7.1.1 Clearances

Guideway structures should be designed to provide the necessary clearances to accommodate vehicles,
power and guideway equipment, and emergency walkways. The clearance requirements vary as a
function of alignment geometry to account for nosing and chording effects through horizontal curves.
Required clearances, taking into account nosing and chording effects, are included in the figures below.
As all technologies considered for the project have different vehicle designs, and therefore different
dynamic envelope requirements, the dimensional data used for this project are based on worst-case
dynamic parameters of the representative technologies.

Horizontal and vertical clearances between APM guideways and other existing and proposed
infrastructure should be in accordance with the local, State, or Federal requirements specified by the
governing authorities. For the EIR Project Definition, clearances between guideway structures and
adjacent infrastructure were informed by code analysis, LA Metro guidelines, and best practices.

Clearance requirements for dual track and at stations are provided for APM and monorail technology in
Figure 7-1 to Figure 7-10.

Other station-guideway interface requirements are discussed in the Stations Section 6.1.

Lea+Elliott, Inc.; August 2021 Page 38

ATTORNEY-CLIENT PRIVILEGE; FOR REVIEW AND DISCUSSION PURPOSES ONLY






Inglewood Transit Connector
Operating System Conceptual Planning for EIR Project Definition

l--— 16" —-vl

mergency Walkway

[imn e
e UiMLm )
! | Va;es ']

—=— Varies =

\

Figure 7-3: Monorail Guideway Clearances — Dual Track

rStation Canopy Design
/ To Be Determined By
/ Architect

e

mayu ap=

= B |f=— {

’—'—‘ j \""'*Refuge Area ( g %

Varies J * Varies

l

Varies —-—

Y

Figure 7-4: Monorail Guideway Clearances - At Stations

7.1.2 Maintenance/Emergency Walkway

A continuous walkway is required along the entire guideway length to provide emergency egress for
evacuating passengers and safe access to guideways and wayside equipment by operations and
maintenance personnel. For the ITC project, the walkway is assumed to be between the tracks,

providing access into the center platform stations.
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