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SYSTEM SAFETY, SECURITY AND OPERATIONS COMMITTEE
SEPTEMBER 17, 2015

SUBJECT: FARE GATE PROJECT
ACTION: RECEIVE AND FILE

RECOMMENDATION

RECEIVE AND FILE report on feasibility study for the implementation of fare gates throughout
the Blue Line, Expo Line Phase 1, and Gold Line.

ISSUE

In response to the Motion by Directors Yaroslavsky, O’Connor, and Narajian to ltem 41, “Gate
Latching Feasibility Studies (Attachment A),” Metro staff is reporting back on the feasibility of
implementing fare gates at existing stations on the Blue Line, Expo Line Phase 1, and Gold Line.

DISCUSSION

Blue Line

Six (6) high volume stations underwent a preliminary and a detailed engineering analysis (Equipment
Quantities Analysis and Queuing Analysis):

Pico

Grand

Florence

103rd Street/Watts Towers
Willowbrook/Rosa Parks
Willow

2l

The analysis was conducted to determine the minimum quantity of fare gate equipment required to
satisfy Metro Rail Design Criteria (MRDC) including queuing standards. Based on the analysis, staff
recommends implementing fare gates at the Willowbrook/ Rosa Parks station. This station has
notable activity, ridership, TAPs, and TVM sales. The station’s layout and infrastructure suggests
there is space to accommodate the required amount of fare gate equipment.

Metro is advancing the Willowbrook/Rosa Parks Station Improvement Project. Project improvements
include but are not limited to platform extension, additional entrances, pedestrian crossing, and
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improvements to vertical circulation. Staff believes integrating fare gate requirements into the project
scope is the optimal approach for implementing fare gates at this station.

Currently, the Green Line entrance at the Willowbrook/Rosa Parks Station is gated, while the two
existing Blue Line entrances are not. The new entrances proposed by the Willowbrook/Rosa Parks
Station Improvement Project must be gated per the updated MRDC. As such, the two existing
ungated entrances should be gated in order to ensure that the gating at the station is effective.

To accomplish the integration of both projects, staff will ensure fare gates are included in preliminary
and final design. The ridership distribution assumption from the Willowbrook/Rosa Parks Station
Improvement Project will require a subsequent detailed engineering analysis, including an equipment
quantities analysis and queuing analysis. The detailed engineering analysis will be performed for the
final station layout and platform arrangements including additional entrances, modified quantity of
planned fare gates and revised passenger access. Fare gates will be implemented during the
execution phase of the project.

Conversely, the detailed engineering analysis revealed that five stations: Pico, Grand, Florence,
103rd Street/ Watts Towers, and Willow, would require more fare gate equipment than can be
spatially accommodated due to current station layouts and infrastructure limitations (Attachment B).
At these five stations there is insufficient platform width to install the required amount of fare gate
equipment. Metro would need to acquire property and extend platforms, which would increase costs
considerably. After careful consideration, staff does not recommend implementing fare gates at these
five stations, because of the infrastructure limitations.

Expo Line Phase 1

Six (6) high volume, at-grade stations along Expo Line Phase 1 underwent a preliminary engineering
analysis by Metro and the City of Los Angeles Bureau of Engineering (LABOE) staff:

Pico
Jefferson/USC
Expo Park/USC
Expo/Vermont
Expo/Western
Expo/Crenshaw

2R N

Based on current station layouts and infrastructure limitations, staff determined a number of station
entrances would need to be widened to accommodate a minimum fare gate array. By widening
station entrances, stations would encroach into traffic lanes or reduce vehicle staging areas at traffic
intersections.

Staff worked with LABOE to determine the feasibility of encroachment at these stations. LABOE
considered existing street design standards, including sidewalk width and obstructions. In reviewing
the concept designs for the stations, LABOE concluded that station designs did not comply with City
standards (Attachment C).
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In collaboration with LABOE, staff does not recommend implementing fare gates at Expo Line Phase
1 at-grade stations.

Gold Line

Six (6) high volume stations underwent a preliminary and a detailed engineering analysis (Equipment
Quantities Analysis and Queuing Analysis):

Del Mar
Highland Park
Chinatown
Indiana
Atlantic
Memorial Park

2R N

The analysis was conducted to determine the minimum quantity of fare gate equipment required and
to satisfy MRDC Section 6, including minimum queuing distance requirements in front of consoles.
Four of the stations: Del Mar, Chinatown, Indiana, and Atlantic, have an adequate amount of space to
accommodate the required amount of fare gate equipment (Attachment D). The Highland Park
station has insufficient platform width, and would not be feasible. The Memorial Park station also had
infrastructure limitations deeming it infeasible.

Metro has prepared a Rough Order of Magnitude (ROM) estimate of $9,321,000 to implement fare
gates at the four feasible stations, which includes construction cost and fare gate equipment and
installation. The ROM estimate for recurring maintenance is $158,000 annually (Attachment E). Staff
believes that the cost of implementation and maintenance will exceed the additional revenue
collected by gating the stations over the 15 year useful design life of the equipment. After careful
consideration, staff does not recommend implementing fare gates at any of the six stations at this
time because the options analyzed do not make the business case for implementation.

DETERMINATION OF SAFETY IMPACT

The primary safety consideration is whether sufficient exiting capacity is provided for passengers to
evacuate safely from the station in a timely manner during an emergency. This is a Fire Life Safety
matter and a pre-requisite for fare gate implementation. Established safety standards apply and
compliance with said standards must be demonstrated.

For the Willowbrook/Rosa Parks station, the results of the detailed engineering analysis will be
performed for the final station layout and platform arrangements to ensure compliance with safety
standards.

NEXT STEPS
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1. Integrate fare gate requirements into the Willowbrook/Rosa Parks Improvement Project.

2. Work with a vendor to perform a subsequent detailed engineering analysis for the
Willowbrook/Rosa Parks station.

3. Provide regular progress updates.

4. Staff will continue to assess opportunities to improve efficiencies and decrease revenue loss

on the Metro system.

ATTACHMENTS

Attachment A - Motion by Directors O’Connor, Yaroslavsky and Najarian to Item 41, “Gate Latching
Feasibility Studies”

Attachment B - Blue Line - Detailed Engineering Analysis

Attachment C - Expo Line - Metro LABOE Memorandum

Attachment D - Gold Line - Detailed Engineering Analysis

Attachment E - Gold Line - Rough Order of Magnitude

Prepared by: Mauro Arteaga, Director, TAP Technical Systems, (213) 922-2953
David Sutton, Executive Officer, TAP Technical Systems, (213) 922-5633

Tamar Fuhrer, Transportation Planning Manager IV, Rail Operations, (213) 922-6937
Patrick Preusser, Executive Officer, Rail Operations, (213) 922-7974

Questions:  Christopher Reyes, Transportation Planning Manger lll, Operations, (213) 922-4808

Reviewed by: James T. Gallagher, Chief Operations Officer, (213) 922-4424
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Phillip A. Washington \
Chief Executive Officer '
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ATTACHMENT A - MOTION BY DIRECTORS TO ITEM 41

41,1
Motion by Directors O’Connor, Yaroslavsky and Najarian

Amendment to Construction Committee ltem No. 41

Gate Latching Feasibility Studies

This past January, staff presented a Receive and File report at the Systems, Safety and
Operations Committee which addressed the criteria for designing at-grade stations with
gates, and the feasibility of implementing fare/security gate latching at all stations,
including at-grade stations.

In the report, staff broke down the costs associated with (a) detailed engineering
analysis for Expo Phase 1 and 2, Foothill Extension, Crenshaw/LLAX, Blue Line and
Gold Line to implement gating for at-grade stations and (b} cost of implementing
installation of fare gates at existing aerial stations.

In its conclusion, staff recommended that the Board of Directors initiate the detailed
engineering analysis through the Board Motion Process.

In light of the most recent information regarding the high rate of fare evasion and the
success of [atching those stations with gates, it is important that we pursue staff's
recommendation and prepare the necessary feasibility studies.

We, therefore Move that the Metro Board of Directors authorize the CEO to include in
the FY 14-15 Metro Budget the funding to perform the following staff recommendations
consistent within the NFPA Section 130 guidelines and requirements:

1. Expo Phase 1: perform detailed engineering analysis (Physical Layout,
Quantities Analysis, Queuing Analysis, and Exit calculations) for eight at-grade
stations.

2. Expo Phase 1: re-evaluate the proposed cost of implementing fare gates at three
aerial stations and look for ways to reduce those cost. Return to the board with a
revised budget.

3. Expo Phase 2: initiate detailed engineering analysis {Physical Layout, Quantities
Analysis, Queuing Analysis, and Exit Calculations) for three at-grade stations.

4. Foothill Extension: initiate detailed engineering analysis {Physical Layout,
Quantities Analysis, Queuing Analysis, and Exit Calculations) for eight at-grade
stations.

5. Crenshaw /LAX: Complete a detailed engineering analysis (Physical Layout,
Quantities Analysis, Queuing Analysis, and Exit Calculations) for four at-grade
stations.



8. Blue Line: initiate detailed engineering analysis (Physical Layout, Quantities
Analysis, Queuing Analysis, and Exit Calculations) for 17 stations. Update the
Board during the June 2014 Board meeting.

7. Gold Line: initiate detailed engineering analysis (Physical Layout, Quantities
Analysis, Queuing Analysis, and Exit Calculations) for 16 stations. Update the
Board during the June 2014 Board meeting.

WE FURTHER MOVE that staff conduct a fare evasion analysis similar to the one
recently completed along the Orange Line, which used TAP data and boarding data fo
determine the level of evasion, for the Blue, Gold, and Expo lines and return to this
committee in the May, 2014 Board cycle.



ATTACHMENT B - BLUE LINE - DETAILED ENGINEERING ANALYSIS

W CH2MHILL
LACMTA - Blue Line Queuing Analysis -

Introduction:

This report summarizes queuing analyses results for Metro Blue Line station entrances and also identify the number of fare gates
required at each station entrance specified below:

¢ Pico North Entrance

e Pico South Entrance

¢ Grand East Entrance

e Grand West Entrance

e Florence North Entrance

e 10314 Street/ Watts Towers West Entrance

e Rosa Parks Willowbrook/ Imperial North

e Rosa Parks Willowbrook/ Imperial Mezzanine
e Willow South Entrance

Key Source of Input Data and List of Assumptions:

1. Projected Ridership Growth: For Blue Line stations (Pico, Grand, Florence, 1034 street, Rosa Parks-Willowbrook, Willow),
ridership demand is modeled based on ridership projections provided by LACMTA (Blue Line - FY13 Station by hour
boardings alightings.xlsx and RailActivity_May2013_Apr2014.xlsx) via email dated 10/06/14.

Ridership data for year 2013 and year 2014 was provided. The worst case ridership between 2013 and 2014 was considered
for Queuing Analysis. Maximum passenger boarding and alighting for all stations is either between 4pm and 5pm or 5pm
and 6pm during 2013 or 2014 PM peak period. Total maximum boarding and alighting for each station is considered for
worst case scenario. Tables 1 and 2 show the worst case peak period ridership data for 2013 and 2014. Based on the worst
case peak hour ridership, all stations recorded the worst case ridership during 2013 except Pico. The worst case ridership
for Pico is between 5pm and 6pm for 2014. Table 3 includes the worst case ridership selected from year 2013 or year 2014
ridership data.

1 April 6, 2015



LACMTA - Blue Line Queuing Analysis

2013 - Peak Hour Ridership
. . . . . 2013
Station Name Duration [Boarding |Alighting Max Total
PICO 5pm to 6pm 380 339 719
GRAND 4pm to 5pm 465 359 824
GRAND 5pm to 6pm 419 382 802
FLORENCE 5pm to 6pm 363 601 964
103RD/ WATTS 4pm to 5pm 324 393 717
103RD/ WATTS 5pm to 6pm 290 379 669
ROSA PARK - WILLOWBOORK
IMPERIAL WILMINGTON 5pm to 6pm 1,041 1,151 2,192
WILLOW 5pm to 6pm 505 550 1,055
WILLOW 4pm to 5pm 654 453 1,107
Table 1: 2013 Peak Hour Ridership
2014 - Peak Hour Ridership
. . . s 2014
Station Name Duration [Boarding |Alightin
9 9 9 Max Total
PICO 5pm to 6pm 397 359 756
GRAND 5pm to 6pm 400 357 757
FLORENCE 5pm to 6pm 361 517 877
103RD/ WATTS 5pm to 6pm 307 400 707
ROSA PARK - WILLOWBOORK
966 1,025 1,991
IMPERIAL WILMINGTON 5pm to 6pm
WILLOW 5pm to 6pm 347 474 821
WILLOW 6pm to 7pm 371 600 972

Table 2: 2014 Peak Hour Ridership

W CH2MHILL
-
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W CH2MHILL
LACMTA - Blue Line Queuing Analysis -

Based on LACMTA'’s service planning department observations and input, ridership assumptions for Pico and Rosa parks
is as follows: The worst case peak hour ridership for Pico station is 756 passengers including boarding and alighting. 80%
of 756 peak hour passengers (605 passengers) are assumed to pass through the fare gates at each North and South entrance
of Pico station. The worst case peak hour ridership for Rosa Parks - Willowbrook station is 2192. 28% of 2192 passengers
(614 passengers) are assumed to utilize North Entrance fare gates. 72% of 2192 passengers (1578 passengers) are assumed
to utilize Mezzanine level fare gates.

Worst Case Peak Hour Ridership (Per Metro's 2013 or 2014 Ridership Data)
Max Total Per Metro Service Planning Input for two stations
Station Name Duration |Boarding |Alighting|(Boarding +| involving transfer between Green/Blue at Rosa Parks

Alighting) and Expo/Blue at Pico

PICO - 2014 5pm to 6pm 397 359 756 80%b of 756 = 605 passengers

GRAND - 2013 4pm to 5pm 465 359 824 -

FLORENCE - 2013 5pm to 6pm 363 601 964 -

103RD/ WATTS - 2013 4pm to 5pm 324 393 717 -

ROSA PARK - WILLOWBOORK 1041 1151 2192 North Entrance - 28%o of 2192 = 614 passengers

IMPERIAL WILMINGTON - 2013  |5pm to 6pm ’ ’ ’ Mezzanine Level - 72% of 2192 = 1578 passengers

WILLOW - 2013 4pm to 5pm 654 453 1,107 None

Table 3: The Worst Case Peak Hour Ridership

As directed by LACMTA’s email dated 10/06/14 (see appendix for reference), 78.46% ridership growth was applied to
calculate 2024 ridership projections. A demand model was created based on year 2024 ridership projections to estimate the
amount of passengers each station must service during a peak surge that lasts one or two minutes long. However as per
01/26/15 conference call discussion (see appendix for reference) with LACMTA Operations Planning and Service
Planning department, LACMTA's service planning had noted that 78.46% growth included Regional Connector ridership
with Blue and Gold Line ridership data. LACMTA service planning requested CH2MHILL team to assume ridership
growth at station level instead of line level as shown in Table 4. LACMTA service planning provided following growth
percentage for each station:
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W CH2MHILL
LACMTA - Blue Line Queuing Analysis -

Metro Service Planning Data based on Systems
Analysis
Growth Percentage -
Station Name for Projected 2024
Ridership

Pico 150%
Grand -35%
Florence 27%
103rd Street 25%
Rosa Parks/ Willow Brook 17%
Willow 15%

Table 4: Growth Percentage for Projected 2024 Ridership

Per 01/26/2015 conference call discussion with LACMTA Operations and Service Planning department, LACMTA
requested CH2MHILL to apply the worst case ridership growth of 27% to the worst case peak hour ridership (between year
2013 and year 2024) for Queuing Analysis of all stations except Pico. Initial Queuing Analysis for Pico station considered
78.46% growth percentage. However, as indicated in Table 4 including growth rate of Pico station is 150%. Initial Queuing
Analysis with 78.46% concluded that planned number of fare gates are not sufficient for Pico station. Therefore, LACMTA
requested CH2MHILL team that Queuing Analysis with 150% ridership growth at Pico is not required to be analyzed.

2. For preliminary analysis, ADA gates that only cater to elevator passenger flow will be considered negligible due to varying
elevator utilization factors, service times and capacities. The peak surge flow will still be applied to the remaining regular
turnstile gates to represent the worst-case situation. Where an ADA gate is planned to be installed amongst the regular
turnstiles in fare gate entrances, its throughput will be considered the same as a regular turnstile for this analysis. A
demand model has been created to estimate the amount of people each station must service during a peak surge that lasts
one or two minutes long

3. Peak hour ridership data was available for year 2013 and 2014. As shown in Tables 1 and 2, maximum boarding and
alighting have been considered for the analysis. For example, Pico’s worst case ridership was recorded in year 2014 and
worst case ridership for all the remaining stations was recorded during year 2014. Total of maximum boarding and
alighting could be for different peak hour duration. For example, as shown in Table 3, maximum boarding and alighting
for Pico, Florence and Rosa Parks is between 5pm to 6pm and maximum boarding and alighting for Grand, 1034 street and

Willow is between 4pm to 5pm.
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LACMTA - Blue Line Queuing Analysis

W CH2VIHILL
-

4. Gate Utilization: All station entrances of Pico, Grand, Florence, 1034 street, Rosa Parks-Willowbrook and Willow have

been analyzed to evaluate the gate capacity for each station entrance. Based on LACMTA’s input and a worst case scenario,
it is assumed that 100% of passengers during 1-2 minute surge will utilize each entrance/platform at Florence, 1034 street,
Rosa Parks- Willowbrook and Willow. It is assumed that 70% of passengers will utilize each station entrance at Pico and
Grand during 1-2 minute surge. Three scenarios have been considered to analyze queuing associated with each station

entrance.
Overall Distance Between Platform Drawine Referen
No Station Name/ Entrance Platform midpoint and planned Fare awing beterence Gate Utilization
Contract # CO630
Length (ft.) Gates (ft.)
1 Pico - North 264 132 A-1.1 70%
Pico - South 264 132 A-1.1 70%
5 Grand - LATTC - East 270 135 A-21 70%
Grand - LATTC - West 270 135 A-21 70%
3 Florence - North 270 270 A-6.1 100%
4 |103rd St/ Watts Towers - West 270 135 A-71 100%
Rosa Parks/ Willowbrook - 288 190 A-81 100%
5 North
Rosa Parks/ Wlllf)wbrook - 288 60 A81 100%
Mezzannine
6 Willow - South 270 135 A-13.1 100%
Table 5: Gate Utilization and Location of Planned Fare Gates
> Scenario 1: Planned Number of Fare Gates based on station layout and infrastructure limitations (Turnstiles and
ADA Fare Gates)
» Scenario 2: Maximum number of fare gates based on EQA (Equipment Quantity Analysis).
> Scenario 3: Minimum number of fare gates required to meet queuing design criteria (wait times less than 55 sec.).

5. Headway and Trains Per Hour (TPH): As per data LACMTA provided in October 2014
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@ cHz2mHILL
LACMTA - Blue Line Queuing Analysis -

» AM and PM Peak period headway: 5 minute

» Peak period TPH: 12

6. Rosa Parks/ Willowbrook Station Improvement Project: Queuning Analysis for Rosa Parks/ Willowbrook was performed
based on station configuration provided under infrastructure drawing (A-8.1 C0630) by Metro. Current Queuing Analysis
includes two entrances for Rosa Parks, North Entrance (28% passengers utilize North Entrance) and Mezzanine entrance
(72% passengers utilize Mezzanine Entrance). It is noted that Rosa Parks/ Willowbrook Station Improvement project is
underway. Conceptual plans will be finalized. Project improvements include but not limited to platform extension,
pedestrian crossing, and improvements to vertical circulation. Ridership distribution assumption shall be revised for the
future Queuing Analysis. Based on final conceptual plans for Rosa Parks/ Willowbrook, Queuing Analysis shall be
performed for Rosa Parks/ Willowbrook station layout for the revised station platform arrangements including additional
entrances, modified quantity of planned fare gates and revised passenger access. Equipment Quantity Analysis shall be
revised per the revised Rosa Parks/ Willowbrook station layout.

7. Peak Hour Surge:

> The peak surge demand (the highest amount of arrivals at a fare gate within a one-to-two minute time period) is
dependent upon the number of trains that arrive at each station during a peak hour. Based on the July 2008 data
collection effort at LACMTA, it is assumed that a percentage of total hourly passengers will all arrive at once causing
a peak influx to the fare gates. In a peak hour where a total of 100 passengers pass through a set of fare gates, only
10 of the 100 passengers might arrive in the first surge, representing 10% of the hourly total; while 30 passengers
might arrive in the next surge, representing 30% of the hourly total. In order to plan for the peak influx during a
peak hour, the highest observed percentage that arrived in a surge is used in the demand model to capture the
worst-case scenario.

> The arrival surge is affected by the distance from the midpoint of the station platforms to the planned fare gate areas.
The longer the distance that passengers are required to walk to exit the station, the more spread out the arrival surge
becomes. The data presented in the report reflects a 1 to 2 minute arrival surge in cases when the distance from the
midpoint of the platform to the planned fare gate area is less than or about equal to 200 feet, but only the 2 minute
arrival surge when the distance is well over 200 feet.
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W CH2MHILL
LACMTA - Blue Line Queuing Analysis -

> To be consistent with all the prior queuing analysis for LACMTA, queuing analysis for Blue Line assumes the same
number of trains for side and center platform. Please note that in case of Blue Line stations with center platform
(Pico, Grand, Florence, 103rd street, Rosa Parks - Willowbrook, and Willow), queuing analysis assumes the worst
case ridership/passengers arriving during 1-minute surge using 12 TPH/ 15% instead of 24 TPH and 7.5%
factor. With this worst case approach, queuing analysis results could verify if the number of fare gates which could
be accommodated at Pico, Grand, Florence, 1034 street, Rosa Parks - Willowbrook, and Willow based on station
plans/architectural drawings are sufficient. Also to consider the same peak percentage factor (15% instead of 7.5%)
of hourly passengers for 1-minute surge for center and side platform is evaluating the worst case fare gate capacity
for the stations with center platform. For example, with 100 peak hour passengers, 1-minute arrival surge would be
15 passengers with 12 TPH (15% of hourly passenger) and 7.5 ~ 8 passengers with 24 TPH (7.5% of hourly
passenger). Based on headway/TPH, it is assumed that 15% of total peak hourly passengers arrive during a 1-
minute surge. Table below shows peak hour surge

Number of Headway Peak percentage of total
Line trains per (min.) hourly passengers that arrive
peak hour during a 1-minute surge
Regional Connector (LACMTA) 24 2.5 7.5%
Gold Line Foothill Extension (LACMTA) 12 5 15%
Exposition 1 Line/ Blue Line (LACMTA) 12 5 15%
Red + Purple lines (LACMTA) 12 5 15%
Gold Line (LACMTA) 8 7.5 23%
Green Line (LACMTA) 8 7.5 23%

Table 6: Peak Hour Surge

0 Based on a previous system wide queuing study for PATH NY & NJ and discussions with LACMTA, a maximum
queuing time of 55-seconds during surge has been considered as an acceptable service standard. A minimum number
of fare gates were suggested based on keeping the ‘maximum queuing time” below a 55 second service standard during
the worst case scenario to achieve acceptable service standard.

0 The level of service factor in the suggested ‘Distance Required Behind the Gates’ is provided based on the guideline by
John J. Fruin Ph. D in the text Pedestrian Planning and Design. A Level of Service ‘D’ represents a pedestrian area
occupancy of 3-7 square feet per person and an average inter-person spacing of 2-3 feet. Space is provided for standing
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W CH2MHILL
LACMTA - Blue Line Queuing Analysis -

without personal contact with others, but circulation through the queuing area is severely restricted and forward
movement is only possible as a group. This level of area occupancy is not recommended for long-term periods of
waiting, but may be acceptable in a metro station with a maximum 55 second wait.

0 Surge Scenarios: In order to capture variation in the service time of fare gates, the service time is assumed to have a chi-
squared distribution ranging from 2 to 10 seconds for the worst case scenario and 1.7 to 4 seconds for the CUBIC
estimated service scenario. The average service times used to predict the worst case scenario fluctuate around 3
seconds per person, while CUBIC estimates that the average service time is 2 seconds per person. Modeling with a
higher service time enables the representation of a worst-case scenario during peak times and can account for the
learning curve of riders using a new gating system.

Arrival Model Delay Model
Blue Line stations / Fare Gate Surge (sec.) S.ervice Time Worst Case Delay
Entrance Area (location) Surge Surge C1.1b1c Worﬁt Case CI'.JBIC Worst Case
. . Estimate Estimate Estimate .
Scenario 1 Scenario 2 Estimate (sec.)
(sec.) (sec.) (sec.)
Pico North 60 120 2 3 1.7to 4 2t0 10
Pico South 60 120 2 3 1.7to 4 2t0 10
Grand East 60 120 2 3 1.7to 4 2t010
Grand West 60 120 2 3 1.7to 4 2t010
Florence North 60 120 2 3 1.7to 4 2t010
103rd street/ Watts Towers West 60 120 2 3 1.7 to 4 2t010
Rosa Parks/ Willowbrook North 60 120 2 3 1.7to4 2t0 10
i 120 3 1.7to4

Rosa Pa%‘ks / Willowbrook 60 ) o 5010
Mezzanine

Willow South 60 120 2 3 1.7to 4 2t010

Table 7 - Surge Scenario Summary

The figures below represent the chi-squared distribution of the total amount of time it takes to get through a fare gate by the
percentage of people who were serviced within that time.
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LACMTA - Blue Line Queuing Analysis

Worst Case Scenario (3 second average service time)
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¥ CH2MIHILL
B

Cubic Estimate Scenario (2 second average service time)

Results:

Percent

60%

50% -
40% -
30% -
20% -
10% -

0%

Service Time Distribution per regular turnstile

0

05 1 15 2 25 3 35 4 45 5 55 6

Service Time (seconds)

The following table describes the results presented in the conclusions for each station.

Field

Description

No. of Fare Gates

Number of turnstile and ADA fare gates in an array.

Surge Time (seconds)

The length of time between the first and the last person arriving at the turnstiles during a surge.

Maximum Wait
(seconds)

The maximum time a person entering at the peak of the queue length would have to wait in the given

scenario.

Maximum Number of
Passengers in Queue

The expected maximum amount of people that will be delayed at the fare gates.

Maximum Queue
Length Per Gate (feet)

The suggested queue space that would be needed behind each turnstile to accommodate people
waiting in the queue, based on the maximum number of people in the queue.
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@ cHz2MmHILL
LACMTA - Blue Line Queuing Analysis -

Year 2024 Ridership Projection (after

. . Scenario 1 Scenario 2 Scenario 3
Worst Case Ridership (Year 2013 applying 27% ridership growth on all . . Estimated Distance i .
. X ) X Passengers per peak 1-2 minutes 1-minute R Planned Number of Fare Gates] Maximum number of | Minimum number of
X or Year 2014): Peak of the Peak stations except Pico. 78.46% ridership . between Station X X .
Station Name/ Entrance/ Year of i i surge: 15% of peak one hour | Gate Utilization [§07-{=N E=L¢| . based on Station Layout and fare gates required |fare gates required to
. R Platform Type One Hour Passengers ON/OFF |growth was applied for Pico ) - Peak of the R X Platform Midpoint o . X .
Worst Case Ridership Data i L passengers during 1-minute surge | Percentage (%) on gate Infrastructure Limitations based on Equipment | meet queuing design
(Boardings and Alightings) as per Peak One Hour Passengers ON/OFF - i Note 1 . and Planned Fare R R i R
. R L . 12 TPH/ 5-min headway utilization notea |(Turnstile and ADA Fare Gates)| Quantity Analysis (EQA) criteria
Data provided by LACMTA Boardings/Alightings as per Data provided Gates (ft.) Noted &6 Note 6 Note 5 &6

by Metro

Pico - North - Year 2014
(80% of 756) - Using 78.46% CENTER 605 1079 162 70% 113 132 2 6 4
Riderrship Growth

Pico - South - Year 2014

(80% of 756) - Using 78.46% CENTER 605 1079 162 70% 113 132 2 6 4
Riderrship Growth
Grand - LATTC - East - Year 2013 CENTER 824 1046 157 70% 110 135 2 5 3
Grand - LATTC - West - Year 2013 CENTER 824 1046 157 70% 110 135 2 5 3
Florence - North - Year 2013 CENTER 964 1225 184 100% 184 270 2 9 5
103rd St./ Watts Towers - West -

CENTER 717 911 137 100% 137 135 2 7 4
Year 2013
Rosa Parks/ Willowbrook - North -
Year 2013 CENTER 614 780 117 100% 117 190 3 6 4
(28% of 2192 = 614)
Rosa Parks/ Willowbrook - MEZZANINE
Mezzannine - Year 2013 LEVEL to 1578 2004 301 100% 301 60 5 14 8
(72% of 2192 = 1578) CENTER
Willow - South - Year 2013 CENTER 1107 1406 211 100% 211 135 3 10 6

Notes/ Assumptions:

Note 1: AM or PM Peak Period Headway: 5 min. headway/ 12 Trains Per Hour (TPH) as per LACMTA future operating plan.
Note 2: 78.46% of ridership growth is assumed for Pico (per LACMTA email 10/06/14). 27% ridership growth is assumed for all other stations to calculate 2024 ridership.

Note 3: Peak of the peak hour ridership is based on data provided for year 2013 and year 2014 by LACMTA (via email dated 10/06/14). Worst case peak hour ridership data (total of alightings and boardings) were used. For PICO, 2014 peak hour ridership data was used and for all other stations,
2013 ridership data was used.

Note 4: Station plan/ architectural drawings provided by LACMTA for Contract C0630.

(a) PICO Drawing No. A-1.1 (b) GRAND Drawing No. A-2.1 (c) Florence Drawing No. A-6.1

(d) 103rd St/ Watts Towers Drawing No. A-7.1 (e) Rosa Parks Willowbrook Drawing No. A-8.1 (f) Willow Drawing No. A-13.1

For Rosa Parks Mezzanine level, worst case distance between midpoint of station platform and southern part of existing fare gates (60 ft.) is considered.

Note 5: Queue Size Criteria: Bold red text indicates that station entrance has significant queues with passenger wait times greater than 55 seconds.
0 - No significant queues: wait times less than 5 sec. 1 - Slight queues: wait times between 5-30 sec.
2 - Noticeable queues: wait times between 30-55 sec. 3 - Significant queues: wait times greater than 55 sec.

Note 6: Scenario Description:

Scenario 1: Planned Number of Fare Gates based on Station Layout and Infrastructure Limitations (Turnstile and ADA Fare Gates)
Scenario 2: Max No. of fare gates required based on suggested Equipment Quantity Analysis (EQA)

Scenario 3: Min. No. of fare gates required to meet the queuing design criteria (wait times less than 55 sec.)

Note 7: Bold red text indicates that maximum queue length (linear ft.) is more than the Distance between Station Platform Midpoint and Planned Fare Gate. This condition may create overcrowding on the platform due to significant queues with long passenger wait times and significant queue
length behind the gates.

Table 8: Input Data
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LACMTA - Blue Line Queuing Analysis

¥ CH2MIHILL
-

Blue Line
Project stations /

1-minute

passenger surge

Planned No. of fare
gates station entrance

Max No. of
fare gates

Min. No. of fare
gates required to

Maximum queue length
- fare gates station

Maximum queue
length - fare gates

Maximum queue
length - minimum fare

Maximum Wait Times
(Second)/Queue Size Type

Gate entrance based on gate can accommodate required based | meet the queuing entrance can required based on | gates required to meet (see below the table)
area (location)/ | utilization/ based on station plan | on suggested | design criteria (wait | accommodate based on suggested EQA | queuing design criteria
The Worst Case | (Percentage and infrastructure EQA times less than 55 station plan and (In linear ft.) (In linear ft.) Scenario | Scenario | Scenario
Ridership Year | gate utilization limitations Scenario 2 sec.) infrastructure Scenario 2 Scenario 3 No.1 No. 2 No. 3

for each station Scenario 1 Scenario 3 limitations (In linear ft.) Note1&5 Note 3 Note 3 Note 3

entrance) Note 4 Note1 &5 Scenario 1

Note 4 & 6

Pico North - 70% 2 6 4 72 6 21 111/ 3 7/1 29/1
Year 2014
Pico South - 70% 2 6 4 72 6 21 111/ 3 7/1 29/1
Year 2014
Grand/ LATTC 70% 2 5 3 68 11 35 97/ 3 18/1 52/2
East - Year 2013
Grand/ LATTC 70% 2 5 3 68 11 35 97/3 18/1 52/2
West - Year 2013
Florence North - 100% 2 9 5 140 8 34 234/ 3 10/1 54/ 2
Year 2013
103rd St/ Watts 100% 2 7 4 97 6 31 157/ 3 9/1 50/ 2
Towers - West -
Year 2013
Rosa Parks / 100% 3 6 4 41 6 23 64/ 3 11/1 37/2
Willowbrook
North - Year
2013
Rosa Parks / 100% 5 14 8 80 8 37 123/3 14/1 54/2
Willowbrook
Mezzanine -
Year 2013
Willow South - 100% 3 10 6 98 10 33 161/3 12/1 52/2
Year 2013
Platform

Note 1: Minimum number of fare gates required to meet queuing design criteria (passenger wait times greater than 55 seconds).
Note 2: AM or PM Peak Period Headway (12 TPH/ 5 min.) as directed by LACMTA.
Note 3: Peak of the peak hour ridership is based on data provided by LACMTA (RailActivity_May2013_Apr2014.xls and FY13 Station by hour boardings alightings.xlsx)
Note 4: Station plan/ architectural drawings (C0-0630) provided by LACMTA.
Note 5: Queue Size Criteria: Bold red text indicates that station entrance has significant queues with passenger wait times greater than 55 seconds.

0 - No significant queues: wait times less than 5 sec.
2 - Noticeable queues: wait times between 30-55 sec.

1 - Slight queues: wait times between 5-30 sec.
3 - Significant queues: wait times greater than 55 sec.

Note 6: Bold red text indicates that maximum queue length (linear ft.) is more than the Distance between Station Platform Midpoint and Planned Fare Gate. This condition may create overcrowding on the platform due to significant queues with long
passenger wait times and significant queue length behind the gates

Table 9: Results Summary
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@ cHz2mHILL
LACMTA - Blue Line Queuing Analysis -

Metro Blue Line - Pico North/ South Station Entrance

Passengers per Peak Surge (1-2 minutes) 113 (70% of 162 passengers for 1-minute surge utilize Pico
North/ South station entrance fare gates)
Scenario 1 - Planned number of fare gates station entrance 2
can accommodate based on station plan and infrastructure
limitations
Scenario 2 - Maximum number of fare gates based on 6
suggested Equipment Quantity Analysis (EQA)
Scenario 3 - Minimum number of fare gates required to meet 4
queuing design criteria (wait times less than 55 sec.)

Station assumptions:

Ridership demand is modeled based on year 2024 peak hour ridership projections. A demand model has been created to estimate
the amount of passengers each station must service during a peak surge that lasts one or two minutes long. Peak of the peak hour
ridership for Pico includes maximum total of peak hour passenger boarding and alighting for year 2014.

Initial Queuing Analysis for Pico station considered 78.46% growth percentage. However, as indicated in Table 4 including
growth rate of Pico station is 150%. Initial Queuing Analysis with 78.46% concluded that planned number of fare gates are not
sufficient for Pico station. Therefore, LACMTA requested that Queuing Analysis with 150% ridership growth at Pico is not
required as 150% ridership growth is much worse than 78.46%, previously assumed.

For Pico North/ South, maximum total peak of the peak hour (5pm to 6pm) passenger boarding (397) and alighting (359) is 756
during year 2014. As per LACMTA service planning input on Pico, a station involving transfer between Expo and Blue line, 80%
of 756, 605 passengers will utilize Pico Blue Line fare gates during peak hour. 78.46% ridership growth has been applied to 605
passengers to calculate year 2024 ridership projections at Pico (1079 passengers). Based on 12 Trains per Hour (TPH)/ 5 minute
headway, it is assumed (as per Table 6) that 15% of peak one hour surge go through the fare gates during 1-minute surge. 70% of
gate utilization is assumed at each Pico North/ South entrances. Therefore, 70% of 1-minute passenger surge (15% of 1079
passengers = 162 passengers) utilize Pico North/ South station entrance fare gates. 70% of 1-minute surge (162 passengers), 113
passengers utilize Pico North/ South station entrance fare gates.
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LACMTA - Blue Line Queuing Analysis

Results:

Scenario 1 - Planned number of fare gates station entrance can accommodate based on station plan

drawings and infrastructure limitations / Number of Fare Gates: 2

No. of people per 10 seconds
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Pico North/ South Entrance - Scenario 1
Number of Fare Gates: 2
Demand and Capacity per 10 seconds
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LACMTA - Blue Line Queuing Analysis

Scenario 2 - Maximum Number of fare gates based on suggested Equipment Quantity Analysis
(EQA) with 1-2 minute arrival surge/ Number of Fare Gates: 6

No. of people per 10 seconds
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Pico North/ South Entrance — Scenario 2
Number of Fare Gates: 6
Demand and Capacity per 10 seconds
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C—32 Min Arrival Demand

=6 Gates: Worst Case

Capacity (3 sec svc time)
=06 Gates: CUBIC Capacity
(2 sec svc time)
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LACMTA - Blue Line Queuing Analysis

Scenario 3 - Minimum number of fare gates required to meet queuing design criteria (wait time less

than 55 seconds) with 1-2 minute arrival surge/ Number of Fare Gates: 4

No. of people per 10 seconds
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Pico North/ South Entrance - Scenario 3
Number of Fare Gates: 4
Demand and Capacity per 10 seconds
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Capacity (3 sec svc time)
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(2 sec svc time)
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LACMTA - Blue Line Queuing Analysis

Metro Blue Line Pico North/ South Station Entrance - Worst Case (3 second average service time)

-

CH2MHILL

No. of . Stf_rge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
2 Scenario 1 60 111 72 72
2 Scenario 1 120 64 39 39
6 Scenario 2 60 7 17 6
6 Scenario 2 120 0 0 0
4 Scenario 3 60 29 42 21
4 Scenario 3 120 4 4 2

Metro Blue Line Pico North/ South Station Entrance - CUBIC Estimate (2 second average service time)

No. of . Sl.1rge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
2 Scenario 1 60 68 60 60
2 Scenario 1 120 31 23 23
6 Scenario 2 60 1 2 1
6 Scenario 2 120 0 0 0
4 Scenario 3 60 12 26 13
4 Scenario 3 120 0 0 0
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W CH2MHILL
LACMTA - Blue Line Queuing Analysis -

Metro Blue Line - Pico North/ South Station Entrance Conclusions:

e Based on demand (2024 ridership projections and 1-2 minute surge) and station assumptions, summary of the model
results. See tables on page 16 for reference:

0 Scenario 1 shows significant queues (maximum passenger wait time greater than 55 seconds) for 3 second average
service time during 1-minute and 2-minute surge and shows significant queues for 2-second average service time during
1-minute surge.

0 Scenarios 1 shows noticeable queues for 2 second average service time during 2-minute surge.

0 Scenarios 2 and 3 do not show significant queues for 2 second and 3 second average service time. Scenarios 2 and 3 as
specified above, maximum passengers wait time is less than 55 seconds (a maximum queuing time of 55-seconds during
surge has been considered an acceptable service standard).

0 Per 2024 peak hour ridership projections, model iterations suggest that installing minimum four (4) fare gates could

have 29 seconds of maximum passenger wait time (less than 55 seconds of design criteria for significant queues) and
therefore four (4) fare gates could be sufficient for Pico North/ South station entrance.
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@ cHz2mHILL
LACMTA - Blue Line Queuing Analysis -

Metro Blue Line - Grand - LATTC East/ West Station Entrance

Passengers per Peak Surge (1-2 minutes) 110 (70% of 157 passengers for 1-minute surge utilize
Grand East/ West station entrance fare gates)
Scenario 1 - Planned number of fare gates station entrance 2
can accommodate based on station plan and infrastructure
limitations
Scenario 2 - Maximum number of fare gates based on 5
suggested Equipment Quantity Analysis (EQA)
Scenario 3 - Minimum number of fare gates required to meet 3
queuing design criteria (wait times less than 55 sec.)

Station assumptions:

Ridership demand is modeled based on year 2024 peak hour ridership projections. A demand model has been created to estimate
the amount of passengers each station must service during a peak surge that lasts one or two minutes long. Peak of the peak hour
ridership includes maximum total of peak hour passenger boarding and alighting from data provided for year 2013.

Initial Queuing Analysis for Grand East/ West station entrances considered 78.46% growth percentage. However, LACMTA
service planning noted that 78.46% ridership growth included Regional Connector ridership with Blue and Gold Line ridership
data. LACMTA service planning requested CH2MHILL team to assume ridership growth at station level instead of line level as
indicated in Table 4. Per 01/26/2015 conference call discussion with LACMTA Operations and service planning staff, LACMTA
requested CH2MHILL team to apply the worst case ridership growth of 27% to the worst case peak hour ridership (between year
2013 and year 2014) for all the stations except Pico.

For Grand East/ West, maximum total peak of the peak hour (4pm to 5pm) passenger boarding (465) and alighting (359) is 824
during year 2013. As per Metro service planning input on Grand station. 27% ridership growth has been applied to 824
passengers to calculate year 2024 ridership projections at Grand (1046 passengers). Based on 12 Trains per Hour (TPH)/ 5 minute
headway, it is assumed (as per Table 6) that 15% of peak one hour surge go through the fare gates during 1-minute surge. 70% of
gate utilization is assumed at each Grande East/ West station entrances. Therefore, 70% of 1-minute passenger surge (15% of 1046
passengers = 157 passengers) utilize Grand East/ West station entrance fare gates. 70% of 1-minute surge (157 passengers), 110
passengers utilize Grand East/ West station entrance fare gates.
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LACMTA - Blue Line Queuing Analysis

Results:

Scenario 1 - Planned number of fare gates station entrance can accommodate based on station plan

drawings and infrastructure limitations / Number of Fare Gates: 2

No. of people per 10 seconds

Grand East/ West Entrance - Scenario 1
Number of Fare Gates: 2

Demand and Capacity per 10 seconds
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LACMTA - Blue Line Queuing Analysis

Scenario 2 - Maximum Number of fare gates based on suggested Equipment Quantity Analysis
(EQA) with 1-2 minute arrival surge/ Number of Fare Gates: 5

No. of people per 10 seconds

Grand East/ West Entrance - Scenario 2
Number of Fare Gates: 5
Demand and Capacity per 10 seconds
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LACMTA - Blue Line Queuing Analysis

Scenario 3 - Minimum number of fare gates required to meet queuing design criteria (wait time less

than 55 seconds) with 1-2 minute arrival surge/ Number of Fare Gates: 3

No. of people per 10 seconds

35

Grand East/ West Entrance - Scenario 3
Number of Fare Gates: 3
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30

25

20

= 1 Min Arrival Demand

C—32 Min Arrival Demand

=3 Gates: Worst Case

Capacity (3 sec svc time)
=3 Gates: CUBIC Capacity
(2 sec svc time)

Seconds

[
0O 10 20 30 40 50 60 70 80 90 100 110 120

21

¥ CH2MHILL
-

April 6 2015



LACMTA - Blue Line Queuing Analysis

Metro Blue Line Grand East/ West Station Entrance - Worst Case (3 second average service time)

0 CH2MHILL
-

No. of . Stf_rge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
2 Scenario 1 60 97 68 68
2 Scenario 1 120 55 38 38
5 Scenario 2 60 18 27 11
5 Scenario 2 120 0 0 0
3 Scenario 3 60 52 53 35
3 Scenario 3 120 15 17 12

Metro Blue Line Grand East/ West Station Entrance - CUBIC Estimate (2 second average service time)

No. of . Sl.1rge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
2 Scenario 1 60 59 56 56
2 Scenario 1 120 19 17 17
5 Scenario 2 60 3 9 4
5 Scenario 2 120 0 0 0
3 Scenario 3 60 28 38 25
3 Scenario 3 120 2 4 3
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LACMTA - Blue Line Queuing Analysis

¥ CH2MIHILL
B

Metro Blue Line - Grand East/ West Station Entrance Conclusions:

Based on demand (2024 ridership projections and 1-2 minute surge) and station assumptions, summary of the model
results. See tables on page 22 for reference:

(0]

Scenario 1 shows significant queues (maximum passenger wait time greater than 55 seconds) for 3 second average
service time during 1-minute and shows significant queues for 2-second average service time during 1-minute surge.

Scenarios 1 shows noticeable queues for 3 second average service time during 2-minute surge.

Scenarios 1 shows slight queues for 2 second average service time during 2-minute surge.

Scenarios 2 and 3 do not show significant queues for 2 second and 3 second average service time. Scenarios 2 and 3 as
specified above, maximum passengers wait time is less than 55 seconds (a maximum queuing time of 55-seconds during
surge has been considered an acceptable service standard).

Per 2024 peak hour ridership projections, model iterations suggest that installing minimum three (3) fare gates could

have 52 seconds of maximum passenger wait time (less than 55 seconds of design criteria for significant queues) and
therefore three (3) fare gates could be sufficient for Grand East/ West station entrance
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@ cHz2mHILL
LACMTA - Blue Line Queuing Analysis -

Metro Blue Line - Florence North Station Entrance

Passengers per Peak Surge (1-2 minutes) 184 (100% of 184 passengers for 1-minute surge utilize
Florence North station entrance fare gates)
Scenario 1 - Planned number of fare gates station entrance 2
can accommodate based on station plan and infrastructure
limitations
Scenario 2 - Maximum number of fare gates based on 9
suggested Equipment Quantity Analysis (EQA)
Scenario 3 - Minimum number of fare gates required to meet 5
queuing design criteria (wait times less than 55 sec.)

Station assumptions:

Ridership demand is modeled based on year 2024 peak hour ridership projections. A demand model has been created to estimate
the amount of passengers each station must service during a peak surge that lasts one or two minutes long. Peak of the peak hour
ridership includes maximum total of peak hour passenger boarding and alighting from data provided for year 2013.

Initial Queuing Analysis for Florence North station entrances considered 78.46% growth percentage. However, LACMTA service
planning noted that 78.46% ridership growth included Regional Connector ridership with Blue and Gold Line ridership data.
LACMTA service planning requested CH2MHILL team to assume ridership growth at station level instead of line level as
indicated in Table 4. Per 01/26/2015 conference call discussion with LACMTA Operations and service planning staff, LACMTA
requested CH2MHILL team to apply the worst case ridership growth of 27% to the worst case peak hour ridership (between year
2013 and year 2014) for all the stations except Pico.

For Florence North, maximum total peak of the peak hour (5pm to 6pm) passenger boarding (363) and alighting (601) is 964
during year 2013. As per Metro service planning input on Florence station. 27% ridership growth has been applied to 964
passengers to calculate year 2024 ridership projections at Florence (1225 passengers). Based on 12 Trains per Hour (TPH)/ 5
minute headway;, it is assumed (as per Table 6) that 15% of peak one hour surge go through the fare gates during 1-minute surge.
100% of gate utilization is assumed at Florence North station entrance. Therefore, 100% of 1-minute passenger surge (15% of 1225
passengers = 184 passengers) utilize Florence North station entrance fare gates. 100% of 1-minute surge (184 passengers), 184
passengers utilize Florence North station entrance fare gates.
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LACMTA - Blue Line Queuing Analysis

Results:

Scenario 1 - Planned number of fare gates station entrance can accommodate based on station plan

drawings and infrastructure limitations / Number of Fare Gates: 2

No. of people per 10 seconds

Florence North Entrance - Scenario 1
Number of Fare Gates: 2
Demand and Capacity per 10 seconds
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LACMTA - Blue Line Queuing Analysis

Scenario 2 - Maximum Number of fare gates based on suggested Equipment Quantity Analysis
(EQA) with 1-2 minute arrival surge/ Number of Fare Gates: 9

No. of people per 10 seconds
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LACMTA - Blue Line Queuing Analysis

Scenario 3 - Minimum number of fare gates required to meet queuing design criteria (wait time less

than 55 seconds) with 1-2 minute arrival surge/ Number of Fare Gates: 5

No. of people per 10 seconds

60

Florence North Entrance — Scenario 3
Number of Fare Gates: 5
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LACMTA - Blue Line Queuing Analysis

Metro Blue Line Florence North Station Entrance - Worst Case (3 second average service time)

U CH2MHILL
-

No. of . St.1rge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
2 Scenario 1 60 234 140 140
2 Scenario 1 120 177 105 105
9 Scenario 2 60 10 37 8
9 Scenario 2 120 0 0 0
5 Scenario 3 60 54 85 34
5 Scenario 3 120 7 22 9

Metro Blue Line Florence North Station Entrance - CUBIC Estimate (2 second average service time)

No. of . Sl.1rge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
2 Scenario 1 60 126 130 130
2 Scenario 1 120 84 83 83
9 Scenario 2 60 2 6 1
9 Scenario 2 120 0 0 0
5 Scenario 3 60 25 67 27
5 Scenario 3 120 1 6 2
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W CH2MHILL
LACMTA - Blue Line Queuing Analysis -

Metro Blue Line - Florence North Station Entrance Conclusions:

e Based on demand (2024 ridership projections and 1-2 minute surge) and station assumptions, summary of the model
results. See tables on page 28 for reference:

0 Scenario 1 shows significant queues (maximum passenger wait time greater than 55 seconds) for 3 second and 2-second
average service time during 1-minute and 2-minute surge.

0 Scenarios 2 and 3 do not show significant queues for 2 second and 3 second average service time. Scenarios 2 and 3 as
specified above, maximum passengers wait time is less than 55 seconds (a maximum queuing time of 55-seconds during
surge has been considered an acceptable service standard).

0 Per 2024 peak hour ridership projections, model iterations suggest that installing minimum five (5) fare gates could

have 54 seconds of maximum passenger wait time (less than 55 seconds of design criteria for significant queues) and
therefore five (5) fare gates could be sufficient for Florence North station entrance.
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@ cHz2mHILL
LACMTA - Blue Line Queuing Analysis -

Metro Blue Line - 103rd Street/ Watts Towers West Station Entrance

Passengers per Peak Surge (1-2 minutes) 137 (100% of 137 passengers for 1-minute surge utilize
1034 Street station entrance fare gates)
Scenario 1 - Planned number of fare gates station entrance 2
can accommodate based on station plan and infrastructure
limitations
Scenario 2 - Maximum number of fare gates based on 7
suggested Equipment Quantity Analysis (EQA)
Scenario 3 - Minimum number of fare gates required to meet 4
queuing design criteria (wait times less than 55 sec.)

Station assumptions:

The demand model is driven by peak period ridership projection (year 2024) provided by LACMTA via email in October 2014.
Ridership demand is modeled based on year 2024 peak hour ridership projections. A demand model has been created to estimate
the amount of passengers each station must service during a peak surge that lasts one or two minutes long. Peak of the peak hour
ridership includes maximum total of peak hour passenger boarding and alighting from data provided for year 2013.

Initial Queuing Analysis for 10314 Street west station entrances considered 78.46% growth percentage. However, LACMTA
service planning noted that 78.46% ridership growth included Regional Connector ridership with Blue and Gold Line ridership
data. LACMTA service planning requested CH2MHILL team to assume ridership growth at station level instead of line level as
indicated in Table 4. Per 01/26/2015 conference call discussion with LACMTA Operations and service planning staff, LACMTA
requested CH2MHILL team to apply the worst case ridership growth of 27% to the worst case peak hour ridership (between year
2013 and year 2014) for all the stations except Pico.

For 1034 Street west, maximum total peak of the peak hour (4pm to 5pm) passenger boarding (324) and alighting (393) is 717
during year 2013. As per Metro service planning input on 1034 Street station. 27% ridership growth has been applied to 717
passengers to calculate year 2024 ridership projections at 103rd street (911 passengers). Based on 12 Trains per Hour (TPH)/ 5
minute headway, it is assumed (as per Table 6) that 15% of peak one hour surge go through the fare gates during 1-minute surge.
100% of gate utilization is assumed at 103rd Street west station entrance. Therefore, 100% of 1-minute passenger surge (15% of 911
passengers = 137 passengers) utilize 1034 Street west station entrance fare gates. 100% of 1-minute surge (137 passengers), 137
passengers utilize 103rd Street west station entrance fare gates.
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LACMTA - Blue Line Queuing Analysis

Results:

Scenario 1 - Planned number of fare gates station entrance can accommodate based on station plan

drawings and infrastructure limitations / Number of Fare Gates: 2

No. of people per 10 seconds

103d Street West Entrance — Scenario 1
Number of Fare Gates: 2
Demand and Capacity per 10 seconds
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LACMTA - Blue Line Queuing Analysis

Scenario 2 - Maximum Number of fare gates based on suggested Equipment Quantity Analysis
(EQA) with 1-2 minute arrival surge/ Number of Fare Gates: 7

No. of people per 10 seconds
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103rd Street West Entrance — Scenario 2
Number of Fare Gates: 7
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LACMTA - Blue Line Queuing Analysis

Scenario 3 - Minimum number of fare gates required to meet queuing design criteria (wait time less

than 55 seconds) with 1-2 minute arrival surge/ Number of Fare Gates: 4

No. of people per 10 seconds

103rd Street West Entrance — Scenario 3
Number of Fare Gates: 4
Demand and Capacity per 10 seconds

= 1 Min Arrival Demand

—32 Min Arrival Demand
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LACMTA - Blue Line Queuing Analysis

0 CH2MHILL
-

Metro Blue Line 103rd Street West Station Entrance - Worst Case (3 second average service time)

No. of . St}rge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
2 Scenario 1 60 157 97 97
2 Scenario 1 120 84 59 59
7 Scenario 2 60 9 20 6
7 Scenario 2 120 0 0 0
4 Scenario 3 60 50 63 31
4 Scenario 3 120 3 14 7

Metro Blue Line 10374 Street West Station Entrance - CUBIC Estimate (2 second average service time)

No. of . Sl-u'ge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
2 Scenario 1 60 79 85 85
2 Scenario 1 120 40 43 43
7 Scenario 2 60 0 4 1
7 Scenario 2 120 0 0 0
4 Scenario 3 60 24 43 22
4 Scenario 3 120 1 2 1
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W CH2MHILL
LACMTA - Blue Line Queuing Analysis -

Metro Blue Line - 103'? Street West Station Entrance Conclusions:

e Based on demand (2024 ridership projections and 1-2 minute surge) and station assumptions, summary of the model
results. See tables on page 34 for reference:

0 Scenario 1 shows significant queues (maximum passenger wait time greater than 55 seconds) for 3 second average
service time during 1-minute and 2-minute surge and shows significant queues for 2-second average service time during
1-minute surge.

0 Scenarios 1 shows noticeable queues for 2 second average service time during 2-minute surge.

0 Scenarios 2 and 3 do not show significant queues for 2 second and 3 second average service time. Scenarios 2 and 3 as
specified above, maximum passengers wait time is less than 55 seconds (a maximum queuing time of 55-seconds during
surge has been considered an acceptable service standard).

0 Per 2024 peak hour ridership projections, model iterations suggest that installing minimum four (4) fare gates could

have 50 seconds of maximum passenger wait time (less than 55 seconds of design criteria for significant queues) and
therefore four (4) fare gates could be sufficient for 1034 Street West station entrance.
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@ cHz2mHILL
LACMTA - Blue Line Queuing Analysis -

Metro Blue Line - Rosa Parks/ Willowbrook North Station Entrance

Passengers per Peak Surge (1-2 minutes) 117 (100% of 117 passengers for 1-minute surge utilize
Rosa Parks North station entrance fare gates)
Scenario 1 - Planned number of fare gates station entrance 3
can accommodate based on station plan and infrastructure
limitations
Scenario 2 - Maximum number of fare gates based on 6
suggested Equipment Quantity Analysis (EQA)
Scenario 3 - Minimum number of fare gates required to meet 4
queuing design criteria (wait times less than 55 sec.)

Station assumptions:

Ridership demand is modeled based on year 2024 peak hour ridership projections. A demand model has been created to estimate
the amount of passengers each station must service during a peak surge that lasts one or two minutes long. Peak of the peak hour
ridership includes maximum total of peak hour passenger boarding and alighting from data provided for year 2013.

Initial Queuing Analysis for Rosa Parks North station entrances considered 78.46% growth percentage. However, LACMTA
service planning noted that 78.46% ridership growth included Regional Connector ridership with Blue and Gold Line ridership
data. LACMTA service planning requested CH2MHILL team to assume ridership growth at station level instead of line level as
indicated in Table 4. Per 01/26/2015 conference call discussion with LACMTA Operations and service planning staff, LACMTA
requested CH2MHILL team to apply the worst case ridership growth of 27% to the worst case peak hour ridership (between year
2013 and year 2014) for all the stations except Pico.

For Rosa Parks, maximum total peak of the peak hour (5pm to 6pm) passenger boarding (1041) and alighting (1151) is 2192
during year 2013. As per Metro service planning input on Rosa Parks station, a station involving transfer between Green and
Blue line, 28% of 2192, 614 passengers will utilize Rosa Parks North and 72% of 2192, 1578 passengers will utilize Rosa Parks
Mezzanine fare gates during peak hour. 27% ridership growth has been applied to 614 to calculate year 2024 ridership projections
at Rosa Parks North (780 passengers). Based on 12 Trains per Hour (TPH)/ 5 minute headway, it is assumed (as per Table 6) that
15% of peak one hour surge go through the fare gates during 1-minute surge. 100% of gate utilization is assumed at Rosa Parks
North station entrance. Therefore, 100% of 1-minute passenger surge (15% of 780 passengers = 117 passengers) utilize Rosa Parks
North station entrance fare gates. 100% of 1-minute surge (117 passengers), 117 passengers utilize Rosa Parks North station
entrance fare gates.
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LACMTA - Blue Line Queuing Analysis

Results:

Scenario 1 - Planned number of fare gates station entrance can accommodate based on station plan

drawings and infrastructure limitations / Number of Fare Gates: 3

No. of people per 10 seconds

35

Rosa Parks North Entrance — Scenario 1
Number of Fare Gates: 3
Demand and Capacity per 10 seconds
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Seconds
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= 3 Gates: Worst Case

Capacity (3 sec svc time)

=3 Gates: CUBIC Capacity
(2 sec svc time)
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LACMTA - Blue Line Queuing Analysis

Scenario 2 - Maximum Number of fare gates based on suggested Equipment Quantity Analysis
(EQA) with 1-2 minute arrival surge/ Number of Fare Gates: 6

No. of people per 10 seconds

Rosa Parks North Entrance — Scenario 2
Number of Fare Gates: 6
Demand and Capacity per 10 seconds
35
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Capacity (3 sec svc time)
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(2 sec svc time)
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LACMTA - Blue Line Queuing Analysis

Scenario 3 - Minimum number of fare gates required to meet queuing design criteria (wait time less

than 55 seconds) with 1-2 minute arrival surge/ Number of Fare Gates: 4

No. of people per 10 seconds

35

Rosa Parks North Entrance — Scenario 3
Number of Fare Gates: 4
Demand and Capacity per 10 seconds

0O 10 20 30 40 50 60 70 80 90 100 110 120

Seconds

= 1 Min Arrival Demand

—32 Min Arrival Demand

e Gates: Worst Case
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LACMTA - Blue Line Queuing Analysis

Metro Blue Line Rosa Parks North Station Entrance - Worst Case (3 second average service time)

0 CH2MHILL
-

No. of . St}rge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
3 Scenario 1 60 64 62 41
3 Scenario 1 120 18 22 14
6 Scenario 2 60 11 19 6
6 Scenario 2 120 0 0 0
4 Scenario 3 60 37 45 23
4 Scenario 3 120 1 4 2

Metro Blue Line Rosa Parks North Station Entrance - CUBIC Estimate (2 second averag

e service time)

No. of . Sl-u'ge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
3 Scenario 1 60 31 42 28
3 Scenario 1 120 2 3 2
6 Scenario 2 60 1 4 1
6 Scenario 2 120 0 0 0
4 Scenario 3 60 14 25 13
4 Scenario 3 120 0 0 0
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LACMTA - Blue Line Queuing Analysis

¢ cHz2MHILL
-

Metro Blue Line - Rosa Parks North Station Entrance Conclusions:

e Based on demand (2024 ridership projections and 1-2 minute surge) and station assumptions, summary of the model
results. See tables on page 40 for reference:

(0]

Scenario 1 shows significant queues (maximum passenger wait time greater than 55 seconds) for 3 second average
service time during 1-minute.

Scenario 1 shows noticeable queues for 2 second average service time during 1-minute
Scenario 1 shows slight queues for 3-second average service time during 1-minute surge.
Scenarios 1 shows no significant queues for 2 second average service time during 2-minute surge.

Scenarios 2 and 3 do not show significant queues for 2 second and 3 second average service time. Scenarios 2 and 3 as
specified above, maximum passengers wait time is less than 55 seconds (a maximum queuing time of 55-seconds during
surge has been considered an acceptable service standard).

Per 2024 peak hour ridership projections, model iterations suggest that installing minimum four (4) fare gates could
have 37 seconds of maximum passenger wait time (less than 55 seconds of design criteria for significant queues) and
therefore four (4) fare gates could be sufficient for Rosa Parks North station entrance.

Queuing Analysis for Rosa Parks/ Willowbrook was performed based on station configuration provided under
infrastructure drawing (A-8.1 C0630) by Metro. Current Queuing Analysis includes two entrances for Rosa Parks,
North Entrance (28% passengers utilize North Entrance) and Mezzanine entrance (72% passengers utilize Mezzanine
Entrance). It is noted that Rosa Parks/ Willowbrook Station Improvement project is underway. Conceptual plans will
be finalized. Project improvements include but not limited to platform extension, pedestrian crossing, and
improvements to vertical circulation. Ridership distribution assumption shall be revised for the future Queuing
Analysis. Based on final conceptual plans for Rosa Parks/ Willowbrook, Queuing Analysis shall be performed for
Rosa Parks/ Willowbrook station layout for the revised station platform arrangements including additional entrances,
modified quantity of planned fare gates and revised passenger access. Equipment Quantity Analysis shall be revised per
the revised Rosa Parks/ Willowbrook station layout.
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@ cHz2MHILL
LACMTA - Blue Line Queuing Analysis -

Metro Blue Line - Rosa Parks/ Willowbrook Mezzanine Station Entrance

Passengers per Peak Surge (1-2 minutes) 301 (100% of 301 passengers for 1-minute surge utilize
Rosa Parks Mezzanine station entrance fare gates)
Scenario 1 - Planned number of fare gates station entrance 5
can accommodate based on station plan and infrastructure
limitations
Scenario 2 - Maximum number of fare gates based on 14
suggested Equipment Quantity Analysis (EQA)
Scenario 3 - Minimum number of fare gates required to meet 8
queuing design criteria (wait times less than 55 sec.)

Station assumptions:

Ridership demand is modeled based on year 2024 peak hour ridership projections. A demand model has been created to estimate
the amount of passengers each station must service during a peak surge that lasts one or two minutes long. Peak of the peak hour
ridership includes maximum total of peak hour passenger boarding and alighting from data provided for year 2013.

Initial Queuing Analysis for Rosa Parks Mezzanine station entrances considered 78.46% growth percentage. However, LACMTA
service planning noted that 78.46% ridership growth included Regional Connector ridership with Blue and Gold Line ridership
data. LACMTA service planning requested CH2MHILL team to assume ridership growth at station level instead of line level as
indicated in Table 4. Per 01/26/2015 conference call discussion with LACMTA Operations and service planning staff, LACMTA
requested CH2MHILL team to apply the worst case ridership growth of 27% to the worst case peak hour ridership (between year
2013 and year 2014) for all the stations except Pico.

For Rosa Parks Mezzanine, maximum total peak of the peak hour (5pm to 6pm) passenger boarding (1041) and alighting (1151) is
2192 during year 2013. As per Metro service planning input on Rosa Parks station, a station involving transfer between Green
and Blue line, 28% of 2192, 614 passengers will utilize Rosa Parks North and 72% of 2192, 1578 passengers will utilize Rosa Parks
Mezzanine fare gates during peak hour. 27% ridership growth has been applied to 1578 passengers to calculate year 2024
ridership projections at Rosa Parks Mezzanine (2004 passengers). Based on 12 Trains per Hour (TPH)/ 5 minute headway, it is
assumed (as per Table 6) that 15% of peak one hour surge go through the fare gates during 1-minute surge. 100% of gate
utilization is assumed at Rosa Parks Mezzanine station entrance. Therefore, 100% of 1-minute passenger surge (15% of 2004
passengers = 301 passengers) utilize Rosa Parks Mezzanine station entrance fare gates. 100% of 1-minute surge (301 passengers),
301 passengers utilize Rosa Parks Mezzanine station entrance fare gates.
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LACMTA - Blue Line Queuing Analysis

Results:

Scenario 1 - Planned number of fare gates station entrance can accommodate based on station plan

drawings and infrastructure limitations / Number of Fare Gates: 5

No. of people per 10 seconds

90
80
70
60

50 A

40

Rosa Parks Mezzanine Entrance — Scenario 1
Number of Fare Gates: 5
Demand and Capacity per 10 seconds
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LACMTA - Blue Line Queuing Analysis

Scenario 2 - Maximum Number of fare gates based on suggested Equipment Quantity Analysis
(EQA) with 1-2 minute arrival surge/ Number of Fare Gates: 14

No. of people per 10 seconds
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Rosa Parks Mezzanine Entrance — Scenario 2
Number of Fare Gates: 14
Demand and Capacity per 10 seconds
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LACMTA - Blue Line Queuing Analysis

Scenario 3 - Minimum number of fare gates required to meet queuing design criteria (wait time less

than 55 seconds) with 1-2 minute arrival surge/ Number of Fare Gates: 8

No. of people per 10 seconds
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Rosa Parks Mezzanine Entrance — Scenario 3
Number of Fare Gates: 8
Demand and Capacity per 10 seconds
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LACMTA - Blue Line Queuing Analysis

Metro Blue Line Rosa Parks Mezzanine Station Entrance - Worst Case (3 second average service time)

-

CH2MHILL

No. of . St.1rge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
5 Scenario 1 60 123 201 80
5 Scenario 1 120 64 121 48
14 Scenario 2 60 14 59 8
14 Scenario 2 120 0 0 0
8 Scenario 3 60 54 148 37
8 Scenario 3 120 14 37 9

Metro Blue Line Rosa Parks Mezzanine Station Entrance - CUBIC Estimate (2 second average service time)

No. of . Sl.1rge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
5 Scenario 1 60 69 161 64
5 Scenario 1 120 31 64 26
14 Scenario 2 60 2 13 2
14 Scenario 2 120 0 0 0
8 Scenario 3 60 27 105 26
8 Scenario 3 120 1 3 1
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LACMTA - Blue Line Queuing Analysis

¢ cHz2MHILL
-

Metro Blue Line - Rosa Parks Mezzanine Station Entrance Conclusions:

Based on demand (2024 ridership projections and 1-2 minute surge) and station assumptions, summary of the model
results. See tables on page 46 for reference:

(0]

Scenario 1 shows significant queues (maximum passenger wait time greater than 55 seconds) for 3 second average
service time during 1-minute and 2-minute surge and shows significant queues for 2-second average service time during
1-minute surge.

Scenarios 1 shows noticeable queues for 2 second average service time during 2-minute surge.

Scenarios 2 and 3 do not show significant queues for 2 second and 3 second average service time. Scenarios 2 and 3 as
specified above, maximum passengers wait time is less than 55 seconds (a maximum queuing time of 55-seconds during
surge has been considered an acceptable service standard).

Per 2024 peak hour ridership projections, model iterations suggest that installing minimum eight (8) fare gates could
have 54 seconds of maximum passenger wait time (less than 55 seconds of design criteria for significant queues) and
therefore eight (8) fare gates could be sufficient for Rosa Parks Mezzanine station entrance

Queuing Analysis for Rosa Parks/ Willowbrook was performed based on station configuration provided under
infrastructure drawing (A-8.1 C0630) by Metro. Current Queuing Analysis includes two entrances for Rosa Parks,
North Entrance (28% passengers utilize North Entrance) and Mezzanine entrance (72% passengers utilize Mezzanine
Entrance). It is noted that Rosa Parks/ Willowbrook Station Improvement project is underway. Conceptual plans will
be finalized. Project improvements include but not limited to platform extension, pedestrian crossing, and
improvements to vertical circulation. Ridership distribution assumption shall be revised for the future Queuing
Analysis. Based on final conceptual plans for Rosa Parks/ Willowbrook, Queuing Analysis shall be performed for
Rosa Parks/ Willowbrook station layout for the revised station platform arrangements including additional entrances,
modified quantity of planned fare gates and revised passenger access. Equipment Quantity Analysis shall be revised per
the revised Rosa Parks/ Willowbrook station layout.
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@ cHz2mHILL
LACMTA - Blue Line Queuing Analysis -

Metro Blue Line - Willow South Station Entrance

Passengers per Peak Surge (1-2 minutes) 211 (100% of 211 passengers for 1-minute surge utilize
Willow South station entrance fare gates)
Scenario 1 - Planned number of fare gates station entrance 3
can accommodate based on station plan and infrastructure
limitations
Scenario 2 - Maximum number of fare gates based on 10
suggested Equipment Quantity Analysis (EQA)
Scenario 3 - Minimum number of fare gates required to meet 6
queuing design criteria (wait times less than 55 sec.)

Station assumptions:

Ridership demand is modeled based on year 2024 peak hour ridership projections. A demand model has been created to estimate
the amount of passengers each station must service during a peak surge that lasts one or two minutes long. Peak of the peak hour
ridership includes maximum total of peak hour passenger boarding and alighting from data provided for year 2013.

Initial Queuing Analysis for Willow South station entrances considered 78.46% growth percentage. However, LACMTA service
planning noted that 78.46% ridership growth included Regional Connector ridership with Blue and Gold Line ridership data.
LACMTA service planning requested CH2MHILL team to assume ridership growth at station level instead of line level as
indicated in Table 4. Per 01/26/2015 conference call discussion with LACMTA Operations and service planning staff, LACMTA
requested CH2MHILL team to apply the worst case ridership growth of 27% to the worst case peak hour ridership (between year
2013 and year 2014) for all the stations except Pico.

For Willow South, maximum total peak of the peak hour (4pm to 5pm) passenger boarding (654) and alighting (453) is 1107
during year 2013. 27% ridership growth has been applied to 1107 passengers to calculate year 2024 ridership projections at
Willow South (1406 passengers). Based on 12 Trains per Hour (TPH)/ 5 minute headway, it is assumed (as per Table 6) that 15%
of peak one hour surge go through the fare gates during 1-minute surge. 100% of gate utilization is assumed at Willow South
station entrance. Therefore, 100% of 1-minute passenger surge (15% of 1406 passengers = 211 passengers) utilize Willow South
station entrance fare gates. 100% of 1-minute surge (211 passengers), 211 passengers utilize Willow South station entrance fare
gates.
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LACMTA - Blue Line Queuing Analysis

Results:

Scenario 1 - Planned number of fare gates station entrance can accommodate based on station plan

drawings and infrastructure limitations / Number of Fare Gates: 3

No. of people per 10 seconds
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Willow South Entrance — Scenario 1
Number of Fare Gates: 3
Demand and Capacity per 10 seconds
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LACMTA - Blue Line Queuing Analysis

Scenario 2 - Maximum Number of fare gates based on suggested Equipment Quantity Analysis
(EQA) with 1-2 minute arrival surge/ Number of Fare Gates: 10

No. of people per 10 seconds

Willow South Entrance — Scenario 2
Number of Fare Gates: 10
Demand and Capacity per 10 seconds
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LACMTA - Blue Line Queuing Analysis

Scenario 3 - Minimum number of fare gates required to meet queuing design criteria (wait time less

than 55 seconds) with 1-2 minute arrival surge/ Number of Fare Gates: 6

No. of people per 10 seconds

Willow South Entrance — Scenario 3
Number of Fare Gates: 6
Demand and Capacity per 10 seconds
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LACMTA - Blue Line Queuing Analysis

Metro Blue Line Willow South Station Entrance - Worst Case (3 second average service time)

U CH2MHILL
-

No. of . St.1rge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
3 Scenario 1 60 161 147 98
3 Scenario 1 120 109 102 68
10 Scenario 2 60 12 50 10
10 Scenario 2 120 0 0 0
6 Scenario 3 60 52 98 33
6 Scenario 3 120 13 21 7

Metro Blue Line Willow South Station Entrance - CUBIC Estimate (2 second average service time)

No. of . Sl.1rge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
3 Scenario 1 60 93 125 83
3 Scenario 1 120 47 70 47
10 Scenario 2 60 3 9 2
10 Scenario 2 120 0 0 0
6 Scenario 3 60 22 60 20
6 Scenario 3 120 1 3 1
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W CH2MHILL
LACMTA - Blue Line Queuing Analysis -

Metro Blue Line - Willow South Station Entrance Conclusions:

e Based on demand (2024 ridership projections and 1-2 minute surge) and station assumptions, summary of the model
results. See tables on page 52 for reference:

0 Scenario 1 shows significant queues (maximum passenger wait time greater than 55 seconds) for 3 second average
service time during 1-minute and 2-minute surge and shows significant queues for 2-second average service time during
1-minute surge.

0 Scenarios 1 shows noticeable queues for 2 second average service time during 2-minute surge.

0 Scenarios 2 and 3 do not show significant queues for 2 second and 3 second average service time. Scenarios 2 and 3 as
specified above, maximum passengers wait time is less than 55 seconds (a maximum queuing time of 55-seconds during
surge has been considered an acceptable service standard).

0 Per 2024 peak hour ridership projections, model iterations suggest that installing minimum six (6) fare gates could have

52 seconds of maximum passenger wait time (less than 55 seconds of design criteria for significant queues) and
therefore six (6) fare gates could be sufficient for Willow South station entrance
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@ cHzmHILL
LACMTA - Blue Line Queuing Analysis -

Appendix
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@ cH2MHILL
LACMTA - Blue Line Queuing Analysis -

e 10/06/2014 email from Metro confirming projected ridership growth

100614 LACMTA
Email Ridership Gro'

e 01/26/15 email from Metro confirming revised projected ridership growth

012615 LACMTA
Email with Revise Ri
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Parikh, Anip/NJO

From: Preusser, Patrick <PreusserP@metro.net>

Sent: Monday, October 06, 2014 1:35 PM

To: Simon, John/LAC; Parikh, Anip/NJO

Cc: Li, Janice/NYC; Newton, Rick/STL

Subject: RE: Orange Line Assumptions - Follow-up BL 10/06/2014

Attachments: Boardings Projection 2014 V3 Rail - Metro Forecast 04_23 2014.xls; FY13 Station by hour boardings alightings.xlsx;

RailActivity May2013_Apr2014.xIs

**Third e-mail**

Information from the first two files were used to derive platform occupancy loads for the preliminary gating analysis of MBL stations, using the 2013 boardings
and alightings in second attachment together with a 2013-2023 (10-year out) increase of 78.46% reflected in the first attachment. We have included a third
attachment with more recent boardings and alighting data provided by Service Planning (June 2014) for all rail lines covering the period of May 2013 through
April 2014.

Patrick Preusser

Deputy Executive Officer, Rail Operations

Los Angeles County Metropolitan Transportation Authority

B 213.922.7974 | B 213.842.5936 (mobile) | I preusserp@metro.net | Y7 http://www.metro.net/

Vision: Safe, clean, reliable, on-time, courteous service dedicated to providing Los Angeles County with a world class transportation system.

From: Preusser, Patrick

Sent: Monday, October 06, 2014 10:32 AM

To: "John.Simon@ch2m.com’; 'Anip.Parikh@ch2m.com’

Cc: 'Janice.Li@ch2m.com'; 'Rick.Newton@ch2m.com’

Subject: RE: Orange Line Assumptions - Follow-up BL 10/06/2014

**Second e-mail**

Patrick Preusser

Deputy Executive Officer, Rail Operations

Los Angeles County Metropolitan Transportation Authority

T 213.922.7974 | B 213.842.5936 (mobile) | I preusserp@metro.net | Y7 http://www.metro.net/

Vision: Sdfe, clean, reliable, on-time, courteous service dedicated to providing Los Angeles County with a world class transportation system.

From: Preusser, Patrick
Sent: Monday, October 06, 2014 10:32 AM



Parikh, Anip/NJO

From: Preusser, Patrick <PreusserP@metro.net>

Sent: Monday, January 26, 2015 5:14 PM

To: Parikh, Anip/NJO; Simon, John/LAC; Wasz, Gregory; Arteaga, Mauro; Chu, Chaushie; Burke, Paul
Cc: Li, Janice/NYC

Subject: RE: Fare Gate Project: Blue Line Ridership Growth Assumption

Hi Anip,

We have reviewed the assumptions and confirm with the following exception:

No need to reanalyze Pico station at a 27% growth factor. Systems Analysis provided a growth rate of 150% for this station. We already know this station has
problems at a 78.46% growth rate; therefore, no need to model this station at a 27% growth rate.

Thanks.

Patrick Preusser

Deputy Executive Officer, Rail Operations

Los Angeles County Metropolitan Transportation Authority

B 213.922.7974 | B 213.842.5936 (mobile) | 14 preusserp@metro.net | Y% http://www.metro.net/

Vision: Sdfe, clean, reliable, on-time, courteous service dedicated to providing Los Angeles County with a world class transportation system.

From: Anip.Parikh@ch2m.com [mailto:Anip.Parikh@ch2m.com]

Sent: Monday, January 26, 2015 12:51 PM

To: Preusser, Patrick; John.Simon@ch2m.com; Wasz, Gregory; Arteaga, Mauro; Chu, Chaushie; Burke, Paul
Cc: Janice.Li@ch2m.com

Subject: RE: Fare Gate Project: Blue Line Ridership Growth Assumption

Good Afternoon Patrick,

Please confirm the assumptions and input data provided in the email below. To make sure all are on the same page, please note that
we will proceed with the Blue Line Queuing Analysis after receiving confirmation email.

| have copied Janice Li so she could update the Equipment Quantity Analysis (EQA) based on the revised ridership growth
assumptions.

Following summarizes today’s conference call discussion:



1. 78.46% ridership growth was applied in preliminary queuing analysis based on Metro’s October 2014 data . However, Metro’s review of
the Preliminary Queuing Analysis report, Metro service planning had concern that 78.46% growth included Regional Connector
ridership with Blue and Gold Line ridership data. Metro service planning requested to consider ridership growth at station level instead

of line level.

2. Metro provided revised Station Growth.xlsx spreadsheet that includes Boarding ridership data for year 2014 and includes growth
percentage for each station.

3. As specified in “Station Growth.xIsx” growth percentages for each station is as follows:

For 2024 Ridership
Station Growth
Percentage
Willow 158
Willowbrook 17%
Florence 27%
103rd 25%
Grand -35%
Pico 150%

However, based on today’s conference call discussion, Metro requested to utilize 27% growth percentage for all stations as a worst
case scenario instead of considering separate ridership growth percentage for each station. (Few examples, 150% of growth shall not
be considered for Pico considering the results from Preliminary Queuing Analysis with 78.46% projected growth. 35% of negative
growth shall not be considered for Grand). Please see revised assumptions per Metro’s request.

Note that Ridership baseline data (2013 or 2014 peak of the peak hour total of boarding and alighting data) as shown in the table below
and gate utilization percentage for each station entrance assumptions remained the same. Ridership growth assumptions was revised

to 27% for all stations instead of 78.46%.



Worst Case Peak Hour Ridership (Per Metro's 2013 or 2014 Ridership Data)

Max Total Per Metro Service Planning Input for two stations
Station Name Duration |Boarding |Alighting | (Boarding +| involving transfer between Green/Blue at Rosa Parks
Alighting) and Expo/Blue at Pico
PICO - 2014 apm to 6pm 396 339 756 80% of 756 = 605 passengers
GRAND - 2013 4pm to Spm 465 359 824 =
FLOREMNCE - 2013 Spm to 6pm 363 601 064 =
103RD/ WATTS - 2013 4pm to Spm 324 393 717 =
ROSA PARK - WILLOWEBOORK North Entrance - 28% of 2192 = 614 passengers
IMPERIAL WILMINGTON - 2013 apm o 6pm 1,041 1,151 2,192 Mezzanine Level - 72% of 2192 = 1578 passengers
WILLOW - 2013 4pm to Spm 654 453 1,107 MNone




Revised Input Assumptions: LAl

2024 (after applying 27% a
Worst Case (2013 or 2014) ( PR Ying Passengers per peak 1-2 minute
growth) - Peak of the
k Peak of the Peak One Hour surge: 15% of peak one hour
Station Name/ Entrance - Worst Case Peak of the Peak One Hour : J
; 3 Passengers ON/OFF - passengers during 1-minute
Peak Hour Ridership Data : e Passengers ON/OFF -
Boardings and Alightings per B e AR TR surge
Data provided by Metro & : g gsp 12 TPH/ 5-min headway
Data provided by Metro
Pico - North - Year 2014{B0% of 756) 605 115
Pico - South - Year 2014(80% of 756) 605 115
Grand - LATTC - East - Year 2013 824 157
Grand - LATTC - West - Year 2013 824 157
Florence - North - Year 2013 964 184
103rd St./ Watts Towers - West - Year 2013 717 137
Rosa Parks/ Willowbrook - North - Year 2013
614 117
(28% of 2192 = 614)
Rosa Parks/ Willowbrook - Mezzannine - Year 2013
/ 1578 301
(72% of 2192 = 1578)
Willow - South - Year 2013 1107 211

Please let me know if any questions.

Regards,
Anip

From: Parikh, Anip/NJO
Sent: Monday, January 26, 2015 1:56 PM
To: 'Preusser, Patrick'; Simon, John/LAC; Wasz, Gregory; Arteaga, Mauro; Chu, Chaushie; Burke, Paul



ATTACHMENT C - EXPO LINE - METRO LABOE MEMORANDUM

@ Metro Interoffice Memo

Date April 21, 2015

To Robert Holland,
Interim Chief Operations Officer

From Than Win, Senior Engineer,
Project Engineering Facilities

Curtis Tran, Civil Engineer,
Bureau of Engineering, City of Los Angeles

Patrick Preusser, Deputy Executive Officer,
Rail Operations

Subject Fare Gate Project: City of Los Angeles
Review of At-Grade Rail Stations

Summary: This memorandum summarizes the feasibility review for fare gates at At-Grade
Platforms along Expo Phase 1, as reviewed by City of Los Angeles Bureau of Engineering (LABOE)
staff. The report concludes that Fare Gates are not feasible, as they conflict with existing design
standards and policies adopted by LABOE.

Existing Conditions: Metro is currently undergoing feasibility studies of fare gates at LRT stations,
in an effort to reduce fare evasion. There are already fare gates at Heavy Rail (Red and Purple
Line) stations. As part of this effort, and LABOE has reviewed the feasibility of the fare gates and
associated platform extensions along Expo Phase 1 at-grade stations, as they relate to the City’s
adopted design standards.

LABOE'’s Standard Street Dimensions (LABOE Standard Street Dimensions, Standard Plan S-470-
0, May 1999) provide requirements for each roadway based on their designated classifications.
Roadways along the Expo Phase 1 corridor are generally classified as Secondary Highways. The
design standard for a Secondary Highway includes, at a minimum, the following roadway widths:

o 90’ right-of-way
e 70’ curb-to-curb
e 10 sidewalks

At the Pico Station, Flower Street is designated as a Downtown Street, which is designed as a
modified one-way Secondary Highway. The design standard for Flower Street is a 105’ right-of-way,
including 70’ curb-to-curb, and 15-20’ sidewalks.

LABOE's Street Design Manual (Part E, September 1970, pp E 222.1) provides additional guidance
for roadway design, stating that “on all other roads, including frontage roads, the clearances to the
face of bridge piers, abutments, retaining walls, and other obstructions should be as follows... 2.
One Way traffic: 4 ¥ feet on the left and 6 feet on the right in the direction of traffic.” To comply with



this portion of the Street Design Manual, there must be a 4 % foot gap between the outer edge of
the platform and the curb face.

Furthermore, for ADA compliance, a 5 foot clearance from obstructions for pedestrian travel is now
required.

Assessment: LABOE reviewed the proposed Metro concept drawings for the following at-grade
stations along the Expo Phase 1 Light Rail corridor: Pico, Jefferson/USC, Expo Park/USC,
Expo/Vermont, Expo/Western, and Expo/Crenshaw. Exhibit A provides concept designs and other
documents presented by LABOE.

At the Pico station, the obstruction for the proposed Ticket Vending Machine (TVM) at the eastern
platform would reduce the sidewalk below the minimum allowable width. The TVM would also
present an obstruction, and would not be compliant with ADA requirements. Lastly, it is unclear
whether the five (5) foot clearance would be met for ADA.

At the Jefferson/USC station, the addition of the platform extension would not allow for the required
4.5 foot clearance.

At the Expo Park/USC station, the platform extension would encroach into the travel lane.
Furthermore, the required 4.5 foot clearance would not be met.

At the Expo/Vermont station, the clearance is already at the 4.5 foot minimum allowed. With the
proposed platform extension, the clearance would not be compliant with the Street Design Manual

(pp E 222.1).

At the Expo/Western station, the platform extension would allow for 4.5 foot clearances. LABOE,
however, noted that it would be necessary for the extension to meet the visibility triangle. This is a

feasible location.

At the Expo/Crenshaw station, the platform extension would not allow for the required 4.5 foot
clearances.

Conclusion: Metro prepared conceptual drawings to implement the minimum amount of fare gates
that would be needed at Expo 1 at-grade stations. Due to spatial constraints, the station platforms
and/or entrances required widening. LABOE reviewed Metro’s conceptual drawings and determined
that the concepts have a negative impact on safety and conflict with adopted design standards:

e Due to the constraint of a 4.5 foot obstruction clearance, only the Western Station East and
West platform extensions may be feasible. The Jefferson/USC, Expo Park/USC,
Expo/Vermont, and Expo/Crenshaw stations would not meet the City’s obstruction clearance.

e Due to the site constraint and existing sidewalk width, the proposed TVMs and map cases on
the sidewalk at the Pico station would not comply with the City of Los Angeles Downtown
Street Standards (Flower Street — Modified 1-Way Secondary, 11" Street to 10 Freeway)
requirement to provide for a 15’ sidewalk width.

Recommendation: Metro recommends not implementing fare gates at the Expo Phase 1 at-grade
stations.



Attachments:

City of Los Angeles Street Design Manual, page E-222

City of Los Angeles Roadway Standard Plan S-470-0

City of Los Angeles Comments on Metro Concept Plan

Downtown Street Standards, Flower Street — Modified 1-Way Secondary, 11" Street to I-10
Freeway

’A’\Qy . /2] J2015

oOom>

Than Win P.E.
Senior Engineer, Project Engineering Facilities

%A—— ‘j//zl/’f"’

Curtis Tran, P.E.
Civil Engineer, Bureau of Engineering, City of Los
Angeles

%"' Yot/ 201

Patrick Preusser
Deputy Executive Officer, Rail Operations




ATTACHMENT D - GOLD LINE - DETAILED ENGINEERING ANALYSIS

W CH2MHILL
LACMTA - Gold Line Queuing Analysis -

Introduction:

This report summarizes queuing analyses results for Metro Gold Line station entrances and also identify the number of fare gates
required at each station entrance specified below:

e Atlantic East

e Atlantic West

e Chinatown North (elevator-only entrance)
e Chinatown Mezzanine East Side
e Chinatown Mezzanine West Side
e Chinatown South

e Highland Park East

e Highland Park West

¢ Indiana North

¢ Indiana South

e Del Mar East

e Del Mar West

Key Source of Input Data and List of Assumptions:

1. Projected Ridership Growth: For Gold Line stations (Atlantic, Chinatown, Highland Park, Indiana and Del Mar), ridership
demand is modeled based on ridership projections provided by Metro (Gold Line Stations - Peak by Hour.xIsx) via email
dated 01/12/15. As directed by Metro’s email dated 03/25/15, see Table 1 and 2 for ridership projections to calculate year
2024 ridership. A demand model has been created based on year 2024 ridership projections to estimate the amount of
passengers each station must service during a peak surge that lasts one or two minutes long.

Table 1 shows ridership growth for all the stations as per data provided by Metro (Future Gold Line and Blue Line Station
Growth Ridership Projection.xlsx). However, as directed by Metro (email dated 03/25/15), to calculate 2024 ridership,
worst case ridership growth projection of 34% has been assumed for all the inline stations (i.e. Highland Park, Indiana and
Del Mar). 58% of ridership growth projection has been assumed to calculate year 2024 ridership at Chinatown anticipating
special events. 43% of ridership growth projection has been assumed to calculate year 2024 ridership at Atlantic station
considering it is a terminal station.
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W CH2MHILL
LACMTA - Gold Line Queuing Analysis -

. 2024 Ridership
Station Growth
Atlantic 43%
Indiana 34%

Chinatown 58%
Highland Park 28%
Del Mar 26%

Table 1: Ridership Projections for each station

2024 Ridership Growth
Station Name Rate Per Metero email
03/25/15

Atlantic (Terminal Station) 43%
Chinatown (Special Event) 58%
Highland Park (Inline Station) 4%
Indiana (Inline Station) 34%
Del Mar {Inline Station) 34%

Table 2: Ridership Projections for each station

Ridership data for year 2014 was provided. Maximum passenger boarding and alighting for Atlantic, Chinatown and
Highland Park is between 5pm and 6pm, for Indiana between 3pm and 4pm and for Del Mar between 6pm and 7pm. Total
maximum boarding and alighting for each station is considered for worst case scenario. Table 3 shows ridership data for

AM and PM peak period for year 2014. Table 4 shows worst case/ maximum total boarding and alighting during peak of
the peak hour.
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W CH2MHILL
LACMTA - Gold Line Queuing Analysis -

AM and PM Peak Period HIGHLAND
Boarding + Alighting ATLANTIC |CHINATOWN PARK INDIANA DEL MAR
06 189 88 203 111 75
07 315 189 377 207 196
08 241 163 345 152 220
15 384 294 422 274 192
16 372 309 456 269 232
17 397 353 518 258 281
18 313 254 415 229 289
Maximum Total Boarding +
Alighting

Table 3: Maximum Total Boarding and Alighting by AM and PM Peak period

Worst Case Peak Hour Ridership (Per Metro's 2014 Ridership Data)
2024 Ridership
Max Total
Station Name Duration Boarding Alighting | (Boarding Growth Rate 2024.Feak I_-Inur
+ Alighting) FF.-.r Metro Ridership

email 03/25/15
Atlantic (Terminal Station) 5pm to Bpm 154 243 397 43% 568
Chinatown (Special Event)  |5pm to 6pm 200 153 303 58% 558
Highland Park {Inline Station) |5pm to Gpm 207 311 518 34% 694
Indiana (Inline Station) Jpm to 4pm 115 159 274 34% 367
Del Mar (Inline Station Bpm to 7pm 108 181 289 34% 387

Table 4: Worst Case Peak Hour Ridership

2. For preliminary analysis, ADA gates that only cater to elevator passenger flow will be considered negligible due to varying
elevator utilization factors, service times and capacities. The peak surge flow will still be applied to the remaining regular
turnstile gates to represent the worst-case situation. Where an ADA gate is planned to be installed amongst the regular
turnstiles in fare gate entrances, its throughput will be considered the same as a regular turnstile for this analysis. A
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W CH2MHILL
LACMTA - Gold Line Queuing Analysis -

demand model has been created to estimate the amount of people each station must service during a peak surge that lasts
one or two minutes long

3. Gate Utilization: All station entrances of Atlantic, Chinatown, Highland Park, Indiana and Del Mar have been analyzed to
evaluate the fare gate capacity for each station entrance. Gate utilization table below shows that specific percentage of
passengers will utilize each gate. For example, if a station has two gates, technically 50% of peak of the peak hour
passengers utilize each gate. However, as per Metro's direction to consider the worst case scenario, model assumes 70%
passengers utilizes each gate as worst case scenario to check the fare gate capacity at each entrance for all stations except
Chinatown North (Elevator-Only entrance) and Chinatown Mezzanine East entrance.

Overall Distance Between Platform D ine Ref
No. Station Name/ Entrance Platform midpoint and planned Fare Cont tr:‘;glg '? en;r;c;h ‘4 Gate Utilization
Length (ft.) Gates (ft.) ontrac rawimg ee
1 Atlantic - East 270 135 C0801/ A-101 /8031 70%
Atlantic - West 270 135 C0801/ A-101 /8031 70%
Chinatown - North (elevator-only) 318 70 2000-02 / A-B110 through A-B1114 30%
2 Chinatown - Mezzanine East 318 105 2000-02 / A-B110 through A-B1114 30%
Chinatown - Mezzanine West 318 105 2000-02 / A-B110 through A-B1114 70%
Chinatown - South 318 150 2000-02 / A-B110 through A-B1114 70%
3 Highland Park - East 319 225 2000-02 / A-F610 70%
Highland Park - West 319 160 2000-02 / A-F610 70%
4 Indiana - North 270 135 C0801/ A-101 /5035 70%
Indiana - South 270 135 C0801/ A-101 /5035 70%
5 Del Mar - East 279 135 2000-02/ A-1711 70%
Del Mar - West 279 140 2000-02/ A-1711 70%

Table 5: Gate Utilization and Location of Planned Fare Gates

> Scenario 1: Planned Number of Fare Gates based on station layout and infrastructure limitations (Turnstiles and
ADA Fare Gates)

> Scenario 2: Maximum number of fare gates based on EQA (Equipment Quantity Analysis).

» Scenario 3: Minimum number of fare gates required to meet queuing design criteria (wait times less than 55 sec.).
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LACMTA - Gold Line Queuing Analysis -

4. Headway and Trains Per Hour (TPH): As per data Metro’s future operating plan
» AM and PM Peak period headway: 5 minute
> Peak period TPH: 12

5. Peak Hour Surge:

» The peak surge demand (the highest amount of arrivals at a fare gate within a one-to-two minute time period) is
dependent upon the number of trains that arrive at each station during a peak hour. Based on the July 2008 data
collection effort at Metro, it is assumed that a percentage of total hourly passengers will all arrive at once causing a
peak influx to the fare gates. In a peak hour where a total of 100 passengers pass through a set of fare gates, only 10
of the 100 passengers might arrive in the first surge, representing 10% of the hourly total; while 30 passengers might
arrive in the next surge, representing 30% of the hourly total. In order to plan for the peak influx during a peak
hour, the highest observed percentage that arrived in a surge is used in the demand model to capture the worst-case
scenario.

» The arrival surge is affected by the distance from the midpoint of the station platforms to the planned fare gate areas.
The longer the distance that passengers are required to walk to exit the station, the more spread out the arrival surge
becomes. The data presented in the report reflects a 1 to 2 minute arrival surge in cases when the distance from the
midpoint of the platform to the planned fare gate area is less than or about equal to 200 feet, but only the 2 minute
arrival surge when the distance is well over 200 feet.

> To be consistent with all the prior queuing analysis and as directed by Metro, queuing analysis for Gold Line
assumes the same number of trains for side and center platform as a worst case scenario. In case of Gold Line
stations with center platform (Atlantic, Chinatown, Highland Park, and Indiana), queuing analysis assumes the
worst case ridership/passengers arriving during 1-minute surge using 12 TPH/ 15% instead of 24 TPH and 7.5%
factor. With this worst case approach, queuing analysis results could verify if the number of fare gates which could
be accommodated at Atlantic, Chinatown, Highland Park, and Indiana based on station plans/architectural
drawings are sufficient. For example, at any center platform station, with 100 peak hour passengers, 1-minute
arrival surge would be 15 passengers with 12 TPH (15% of hourly passenger) and 7.5 ~ 8 passengers with 24 TPH
(7.5% of hourly passenger). To consider the same peak percentage factor (15% instead of 7.5%) of hourly passengers
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LACMTA - Gold Line Queuing Analysis

¥ CH2MIHILL
B

for 1-minute surge for center and side platform is evaluating the worst case fare gate capacity for the stations with

center platform.

> Based on headway/TPH, it is assumed that 15% of total peak hourly passengers arrive during a 1-minute surge.

Table 6 below shows peak hour surge.

Line Number of Headway Peak percentage of total hourly
trains per peak (min.) passengers that arrive during a 1-
hour minute surge
Regional Connector (LACMTA) 24 2.5 7.5%
Exposition 1 Line/ Blue Line (LACMTA) 12 5 15%
Red + Purple lines (LACMTA) 12 5 15%
Gold Line (LACMTA) — Atlantic/ Chinatown/ 12 5 15%
Highland Park/ Indiana/ Del Mar
Green Line (LACMTA) 8 7.5 23%
Red Line (to North Hollywood) (LACMTA) 6 10 30%

Table 6: Peak Hour Surge

0 Based on a previous system wide queuing study for PATH NY & NJ and discussions with LACMTA, a maximum
queuing time of 55-seconds during surge has been considered as an acceptable service standard. A minimum number
of fare gates were suggested based on keeping the ‘'maximum queuing time” below a 55 second service standard during
the worst case scenario to achieve acceptable service standard. Metro has included 55 second as service standard in

their design criteria.

0 The level of service factor in the suggested ‘Distance Required Behind the Gates’ is provided based on the guideline by
John J. Fruin Ph. D in the text Pedestrian Planning and Design. A Level of Service ‘D’ represents a pedestrian area
occupancy of 3-7 square feet per person and an average inter-person spacing of 2-3 feet. Space is provided for standing
without personal contact with others, but circulation through the queuing area is severely restricted and forward
movement is only possible as a group. This level of area occupancy is not recommended for long-term periods of
waiting, but may be acceptable in a metro station with a maximum 55 second wait.
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LACMTA - Gold Line Queuing Analysis -

0 Surge Scenarios: In order to capture variation in the service time of fare gates, the service time is assumed to have a chi-
squared distribution ranging from 2 to 10 seconds for the worst case scenario and 1.7 to 4 seconds for the CUBIC
estimated service scenario. The average service times used to predict the worst case scenario fluctuate around 3
seconds per person, while CUBIC estimates that the average service time is 2 seconds per person. Modeling with a
higher service time enables the representation of a worst-case scenario during peak times and can account for the
learning curve of riders using a new gating system.

Arrival Model Delay Model
Gold Line stations / Fare Gate Surge (sec.) Service Time Worst Case Delay
Entrance Area (location) Surge Surge ECl.lbiC Wor§t Case CI.JBIC Worst Case
Scenario 1 Scenario 2 stimate Estimate Estimate Estimate (sec.)
(sec.) (sec.) (sec.)

Atlantic East 60 120 2 3 1.7to4 2t0 10
Atlantic West 60 120 2 3 1.7to4 2t0 10
Chinatown North (elevator-only 60 120 ) 3 17 to 4 9010
entrance)

Chinatown Mezzanine East Side 60 120 2 3 1.7to4 2to 10
Chinatown Mezzanine West Side 60 120 2 3 1.7to 4 2to 10
Chinatown South 60 120 2 3 1.7to4 2 to 10
Highland Park East 60 120 2 3 1.7to 4 2to 10
Highland Park West 60 120 2 3 1.7to 4 2 to 10
Indiana North 60 120 2 3 1.7to 4 2to 10
Indiana South 60 120 2 3 1.7to4 2t0 10
Del Mar East 60 120 2 3 1.7to4 2t0 10
Del Mar West 60 120 2 3 1.7to 4 2to 10

Table 7 - Surge Scenario Summary

The figures below represent the chi-squared distribution of the total amount of time it takes to get through a fare gate by the
percentage of people who were serviced within that time.
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LACMTA - Gold Line Queuing Analysis

Worst Case Scenario (3 second average service time)

60%

Service Time Distribution per regular turnstile

50% -
40% +
30% -
20%

Percent

10% -

0%

0 1 2 3

4 5 6 7

Service Time (seconds)
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B

Cubic Estimate Scenario (2 second average service time)

Results:

Percent

60%

50% -
40% -
30% -
20% -
10% -

0%

Service Time Distribution per regular turnstile

0

05 1 15 2 25 3 35 4 4.5 5 55 6

Service Time (seconds)

The following table describes the results presented in the conclusions for each station.

Field

Description

No. of Fare Gates

Number of turnstile and ADA fare gates in an array.

Surge Time (seconds)

The length of time between the first and the last person arriving at the turnstiles during a surge.

Maximum Wait
(seconds)

The maximum time a person entering at the peak of the queue length would have to wait in the given

scenario.

Maximum Number of
Passengers in Queue

The expected maximum amount of people that will be delayed at the fare gates.

Maximum Queue
Length Per Gate (feet)

The suggested queue space that would be needed behind each turnstile to accommodate people
waiting in the queue, based on the maximum number of people in the queue.
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. . Year 2024 Ridership Projection (after i . Scenario 1 Scenario 2 Scenario 3
Worst Case Ridership (Year 2014): T . X . Estimated Distance — - -

peak of the Peak One Hour applying ridership growth at all stations | Passengers per peak 1-2 minutes 1-minute between Station Planned Number of Fare Gates| Maximum number of | Minimum number of

Station Name/ Entrance Platform Type | Passengers ON/OFF (Boardings per Service Planning) - Peak of the Peak surge: 15% of peak one hour Gate Utilization [E=CREEEL Platform Midpoint based on Station Layout and fare gates required  [fare gates required to

yp and Alightings) as per Data One Hour Passengers ON/OFF - passengers during 1-minute surge | Percentage (%) on gate and Planned‘I’:are Infrastructure Limitations based on Equipment | meet queuing design

. Note 2 Boardings/Alightings as per Data 12 TPH/ 5-min headway "°** utilization wotes |(Turnstile and ADA Fare Gates)| Quantity Analysis (EQA) criteria
provided by LACMTA provided by Metro Note 2 Gates (ft.) Note d &6 Note 6 Note 586
Atlantic - East CENTER 397 568 85 70% 135 2 3 2
Atlantic - West CENTER 397 568 85 70% 135 2 3 2
Chinatown - North (elevator-only) 353 558 34 30% 70 1 2 1
Chinatown - Mezzanine East Side MEZZANINE 353 558 84 30% 105 2 2 1
LEVEL to
Chinatown - Mezzanine West Side CENTER 353 558 84 70% 105 2 3 2
Chinatown - South 353 558 84 70% 150 2 3 2
Highland Park - East CENTER 518 694 104 70% 225 1 4 2
Highland Park - West CENTER 518 694 104 70% 160 2 4 2
Indiana - North CENTER 274 367 55 70% 135 2 2 2
Indiana - South CENTER 274 367 55 70% 135 2 2 2
Del Mar - East SIDE 289 387 58 70% 135 2 2 2
Del Mar - West SIDE 289 387 58 70% 140 2 2 2
Notes/ Assumptions:

Note 1: AM or PM Peak Period Headway: 5 min. headway/ 12 Trains Per Hour (TPH) as per LACMTA future operating plan.
Note 2: Year 2024 projected ridership growth for all the stations is based on Metro's email dated 3/25/15. Atlantic - 43%, Chinatown - 58%, Highland Park - 34%, Indiana - 34%, Del Mar - 34%
Note 3: Peak of the peak hour ridership is based on data provided for year 2014 by LACMTA (via email dated 01/12/15). Worst case peak hour ridership data (total of alightings and boardings) were used.

Note 4:
Station plan/ architectural drawings provided by LACMTA for Contracts 2000-02 and C0801.

Note 5: Queue Size Criteria: Bold red text indicates that station entrance has significant queues with passenger wait times greater than 55 seconds.
0 - No significant queues: wait times less than 5sec. 1 - Slight queues: wait times between 5-30 sec.
2 - Noticeable queues: wait times between 30-55 sec. 3 - Significant queues: wait times greater than 55 sec.

Note 6: Scenario Description:

Scenario 1: Planned Number of Fare Gates based on Station Layout and Infrastructure Limitations (Turnstile and ADA Fare Gates)
Scenario 2: Max No. of fare gates required based on suggested Equipment Quantity Analysis (EQA)

Scenario 3: Min. No. of fare gates required to meet the queuing design criteria (wait times less than 55 sec.)

Table 8: Input Data
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¥ CH2MIHILL
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Gold Line 1-minute Planned No. of fare Max No. of Min. No. of fare Maximum queue length | Maximum queue Maximum queue Maximum Wait Times
Project stations / | passenger surge | gates station entrance fare gates gates required to - fare gates station length - fare gates | length - minimum fare | (Second)/Queue Size Type
Gate entrance based on gate can accommodate required based | meet the queuing entrance can required based on | gates required to meet (see below the table)
area utilization / based on station plan | on suggested | design criteria (wait | accommodate based on suggested EQA | queuing design criteria
(Percentage and infrastructure EQA times less than 55 station plan and (In linear ft.) (In linear ft.) Scenario | Scenario | Scenario
gate utilization limitations Scenario 2 sec.) infrastructure Scenario 2 Scenario 3 No.1 No. 2 No. 3
for each station Scenario 1 Scenario 3 limitations (In linear ft.) Note1&5 Note 3 Note 3 Note 3
entrance) Note 4 Note1 &5 Scenario 1
Note 4 & 6
Atlantic East 70% 2 3 2 24 8 24 32/2 17/1 32/2
Atlantic West 70% 2 3 2 24 8 24 32/2 17/1 32/2
Chinatown 30% 1 2 1 15 0 15 20/1 0/ 0 20/1
North (elevator-
only)
Chinatown 30% 2 2 1 0 0 15 0/0 0/0 20/1
Mezzanine East
Side
Chinatown 70% 2 3 2 21 7 21 37/2 9/1 37/2
Mezzanine West
Side
Chinatown 70% 2 3 2 21 7 21 37/2 9/1 37/2
South
Highland Park 70% 1 ! 2 106 2 34 160/ 3 8/1 53/2
East
Highland Park 70% 2 4 2 34 4 34 53/2 8/1 53/2
West
Indiana North 70% 2 2 2 6 6 6 9/1 9/1 9/1
Indiana South 70% 2 2 2 6 6 6 9/1 9/1 9/1
Del Mar East 70% 2 2 2 7 7 7 10/1 10/1 10/1
Del Mar West 70% 2 2 2 7 7 7 10/1 10/1 10/1

Note 1: Minimum number of fare gates required to meet queuing design criteria (passenger wait times greater than 55 seconds).
Note 2: AM or PM Peak Period Headway: 5 min. headway/ 12 Trains per Hour (TPH) as per LACMTA future operating plan.

Note 3: Peak of the peak hour ridership is based on data provided for year 2014 by LACMTA (via email dated 01/12/15). Worst case peak hour ridership data (total of alighting and boarding) were used.
Note 4: Station plan/ architectural drawings provided by LACMTA for Contracts 2000-02 and C0801.
Note 5: Queue Size Criteria: Bold red text indicates that station entrance has significant queues with passenger wait times greater than 55 seconds.

0 - No significant queues: wait times less than 5 sec.
2 - Noticeable queues: wait times between 30-55 sec.

1 - Slight queues: wait times between 5-30 sec.
3 - Significant queues: wait times greater than 55 sec.

Note 6: Bold red text indicates that maximum queue length (linear ft.) is more than the Distance between Station Platform Midpoint and Planned Fare Gate. This condition may create overcrowding on the platform due to significant queues with long
passenger wait times and significant queue length behind the gates

Table 9: Results Summary
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Metro Gold Line - Atlantic East/ West Entrance

Passengers per Peak Surge (1-2 minutes) 60 (70% of 85 passengers for 1-minute surge utilize
Atlantic East/ West station entrance fare gates)
Scenario 1 - Planned number of fare gates station entrance 2
can accommodate based on station plan and infrastructure
limitations
Scenario 2 - Maximum number of fare gates based on 3
suggested Equipment Quantity Analysis (EQA)
Scenario 3 - Minimum number of fare gates required to meet 2
queuing design criteria (wait times less than 55 sec.)

Station assumptions:

Ridership demand is modeled based on year 2024 peak hour ridership projections. A demand model has been created to estimate
the amount of passengers each station must service during a peak surge that lasts one or two minutes long. Peak of the peak hour
ridership for Atlantic station includes maximum total of peak hour passenger boarding and alighting for year 2014. As indicated
in Table 2, for Atlantic station 43% of ridership growth is considered to calculate 2024 projected ridership.

For Atlantic East/ West, maximum total peak of the peak hour (5pm to 6pm) passenger boarding (154) and alighting (243) is 397
during year 2014. 43% ridership growth has been applied to 397 passengers to calculate year 2024 ridership projections at Atlantic
(568 passengers). Based on 12 Trains per Hour (TPH)/ 5 minute headway, it is assumed (as per Table 6) that 15% of peak one
hour surge go through the fare gates during 1-minute surge. 70% of gate utilization is assumed at each Atlantic East/ West
entrances. Therefore, 70% of 1-minute passenger surge (15% of 568 passengers = 85 passengers) utilize Atlantic East/ West station
entrance fare gates. 70% of 1-minute surge (85 passengers), 60 passengers utilize Atlantic East/ West station entrance fare gates.
Refer to Table 8 for details.
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Results:

Scenario 1 - Planned number of fare gates station entrance can accommodate based on station plan

drawings and infrastructure limitations / Number of Fare Gates: 2

No. of people per 10 seconds

18
16
14
12

10 A

Atlantic East/ West Entrance — Scenario 1
Number of Fare Gates: 2
Demand and Capacity per 10 seconds

o N b O ©
L

1 Min Arrival Demand
—2 Min Arrival Demand
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LACMTA - Gold Line Queuing Analysis

Scenario 2 - Maximum Number of fare gates based on suggested Equipment Quantity Analysis
(EQA) with 1-2 minute arrival surge/ Number of Fare Gates: 3

No. of people per 10 seconds
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LACMTA - Gold Line Queuing Analysis

Scenario 3 - Minimum number of fare gates required to meet queuing design criteria (wait time less

than 55 seconds) with 1-2 minute arrival surge/ Number of Fare Gates: 2

No. of people per 10 seconds
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Atlantic East/ West Entrance — Scenario 3
Number of Fare Gates: 2
Demand and Capacity per 10 seconds
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LACMTA - Gold Line Queuing Analysis

Metro Gold Line Atlantic East/ West Station Entrance - Worst Case (3 second average service time)

0 CH2MHILL
-

No. of . Stf_rge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
2 Scenario 1 and 3 60 32 24 24
2 Scenario 1 and 3 120 1 2 2
3 Scenario 2 60 17 12 8
3 Scenario 2 120 0 0 0

No. of

Surge

. . Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
2 Scenario 1 and 3 60 16 12 12
2 Scenario 1 and 3 120 0 0 0
3 Scenario 2 60 2 2 2
3 Scenario 2 120 0 0 0
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W CH2MHILL
LACMTA - Gold Line Queuing Analysis -

Metro Gold Line - Atlantic East/ West Station Entrance Conclusions:

e Based on demand (2024 ridership projections and 1-2 minute surge) and station assumptions, summary of the model
results. See tables on page 15 for reference:

0 Scenarios 1, 2 and 3 do not show significant queues for 2 second and 3 second average service time. Scenarios1, 2 and
3 as specified above, maximum passengers wait time is less than 55 seconds (a maximum queuing time of 55-seconds
during surge has been considered an acceptable service standard).

0 Per 2024 peak hour ridership projections, model iterations suggest that installing minimum two (2) fare gates could

have 32 seconds of maximum passenger wait time (less than 55 seconds of design criteria for significant queues) and
therefore two (2) fare gates could be sufficient for Atlantic East/West station entrance.
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@ cHz2mHILL
LACMTA - Gold Line Queuing Analysis -

Metro Gold Line - Chinatown North (elevator-only) Entrance

Passengers per Peak Surge (1-2 minutes) 25 (30% of 84 passengers for 1-minute surge utilize
Chinatown North (elevator-only) station entrance fare
gates)
Scenario 1 - Planned number of fare gates station entrance 1
can accommodate based on station plan and infrastructure
limitations
Scenario 2 - Maximum number of fare gates based on 2
suggested Equipment Quantity Analysis (EQA)
Scenario 3 - Minimum number of fare gates required to meet 1
queuing design criteria (wait times less than 55 sec.)

Station assumptions:

Ridership demand is modeled based on year 2024 peak hour ridership projections. A demand model has been created to estimate
the amount of passengers each station must service during a peak surge that lasts one or two minutes long. Peak of the peak hour
ridership for Chinatown North (elevator-only) entrance includes maximum total of peak hour passenger boarding and alighting
for year 2014. As indicated in Table 2, for Chinatown North (elevator-only) entrance 58 % of ridership growth is considered to
calculate 2024 projected ridership.

For Chinatown North (elevator-only) entrance, maximum total peak of the peak hour (5pm to 6pm) passenger boarding (200) and
alighting (153) is 353 during year 2014. 58% ridership growth has been applied to 353 passengers to calculate year 2024 ridership
projections at Chinatown North (558 passengers). Based on 12 Trains per Hour (TPH)/ 5 minute headway, it is assumed (as per
Table 6) that 15% of peak one hour surge go through the fare gates during 1-minute surge. 30% of gate utilization is assumed at
Chinatown North (elevator-only) entrance. Therefore, 30% of 1-minute passenger surge (15% of 558 passengers = 84 passengers)
utilize Chinatown North (elevator-only) station entrance fare gates. 30% of 1-minute surge (84 passengers), 25 passengers utilize
Chinatown North (elevator-only) station entrance fare gates. Refer to Table 8 for details.
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LACMTA - Gold Line Queuing Analysis

Results:

Scenario 1 - Planned number of fare gates station entrance can accommodate based on station plan

drawings and infrastructure limitations / Number of Fare Gates: 1

No. of people per 10 seconds
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Chinatown North (elevator-only) Entrance — Scenario 1

Number of Fare Gates: 1
Demand and Capacity per 10 seconds
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LACMTA - Gold Line Queuing Analysis

Scenario 2 - Maximum Number of fare gates based on suggested Equipment Quantity Analysis
(EQA) with 1-2 minute arrival surge/ Number of Fare Gates: 2

No. of people per 10 seconds
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Chinatown North (elevator-only) Entrance — Scenario 2
Number of Fare Gates: 2
Demand and Capacity per 10 seconds
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LACMTA - Gold Line Queuing Analysis

Scenario 3 - Minimum number of fare gates required to meet queuing design criteria (wait time less

than 55 seconds) with 1-2 minute arrival surge/ Number of Fare Gates: 1

No. of people per 10 seconds

Chinatown North (elevator-only) Entrance — Scenario 3
Number of Fare Gates: 1
Demand and Capacity per 10 seconds
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LACMTA - Gold Line Queuing Analysis

Metro Gold Line Chinatown North (elevator-only) Station Entrance - Worst Case (3 second average service time)

0 CH2MHILL
-

No. of . Stf_rge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
1 Scenario 1 and 3 60 20 8 15
1 Scenario 1 and 3 120 0 0 0
2 Scenario 2 60 0 0 0
2 Scenario 2 120 0 0 0

Metro Gold Line Chinatown North (elevator-only) Station Entrance - CUBIC Estimate (2 second average service time)

No. of . Sl.lrge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
1 Scenario 1 and 3 60 8 3 6
1 Scenario 1 and 3 120 0 0 0
2 Scenario 2 60 0 0 0
2 Scenario 2 120 0 0 0
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W CH2MHILL
LACMTA - Gold Line Queuing Analysis -

Metro Gold Line - Chinatown North (elevator-only) Station Entrance Conclusions:

e Based on demand (2024 ridership projections and 1-2 minute surge) and station assumptions, summary of the model
results. See tables on page 21 for reference:

0 Scenarios 1, 2 and 3 do not show significant queues for 2 second and 3 second average service time. Scenarios1, 2 and
3 as specified above, maximum passengers wait time is less than 55 seconds (a maximum queuing time of 55-seconds
during surge has been considered an acceptable service standard).

0 Per 2024 peak hour ridership projections, model iterations suggest that installing minimum one (1) fare gate could have

20 seconds of maximum passenger wait time (less than 55 seconds of design criteria for significant queues) and
therefore one (1) fare gate could be sufficient for Chinatown North (elevator-only) station entrance.

22 June 26, 2015



@ cHz2mHILL
LACMTA - Gold Line Queuing Analysis -

Metro Gold Line - Chinatown Mezzanine East Entrance

Passengers per Peak Surge (1-2 minutes) 25 (30% of 84 passengers for 1-minute surge utilize
Chinatown Mezzanine East station entrance fare gates)
Scenario 1 - Planned number of fare gates station entrance 2
can accommodate based on station plan and infrastructure
limitations
Scenario 2 - Maximum number of fare gates based on 2
suggested Equipment Quantity Analysis (EQA)
Scenario 3 - Minimum number of fare gates required to meet 1
queuing design criteria (wait times less than 55 sec.)

Station assumptions:

Ridership demand is modeled based on year 2024 peak hour ridership projections. A demand model has been created to estimate
the amount of passengers each station must service during a peak surge that lasts one or two minutes long. Peak of the peak hour
ridership for Chinatown Mezzanine East entrance includes maximum total of peak hour passenger boarding and alighting for
year 2014. As indicated in Table 2, for Chinatown Mezzanine East entrance 58% of ridership growth is considered to calculate
2024 projected ridership.

For Chinatown Mezzanine East, maximum total peak of the peak hour (5pm to 6pm) passenger boarding (200) and alighting (153)
is 353 during year 2014. 58% ridership growth has been applied to 353 passengers to calculate year 2024 ridership projections at
Chinatown Mezzanine East (558 passengers). Based on 12 Trains per Hour (TPH)/ 5 minute headway, it is assumed (as per Table
6) that 15% of peak one hour surge go through the fare gates during 1-minute surge. 30% of gate utilization is assumed at
Chinatown Mezzanine East entrance. Therefore, 30% of 1-minute passenger surge (15% of 558 passengers = 84 passengers) utilize
Chinatown Mezzanine East station entrance fare gates. 30% of 1-minute surge (84 passengers), 25 passengers utilize Chinatown
Mezzanine East station entrance fare gates. Refer to Table 8 for details.
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LACMTA - Gold Line Queuing Analysis

Results:

Scenario 1 - Planned number of fare gates station entrance can accommodate based on station plan

drawings and infrastructure limitations / Number of Fare Gates: 2

No. of people per 10 seconds
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Chinatown Mezzanine East Entrance — Scenario 1
Number of Fare Gates: 2
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LACMTA - Gold Line Queuing Analysis

Scenario 2 - Maximum Number of fare gates based on suggested Equipment Quantity Analysis
(EQA) with 1-2 minute arrival surge/ Number of Fare Gates: 2

No. of people per 10 seconds

[any
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Chinatown Mezzanine East Entrance — Scenario 2

Number of Fare Gates: 2

Demand and Capacity per 10 seconds
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LACMTA - Gold Line Queuing Analysis

Scenario 3 - Minimum number of fare gates required to meet queuing design criteria (wait time less

than 55 seconds) with 1-2 minute arrival surge/ Number of Fare Gates: 1

No. of people per 10 seconds

O B N W A~ O O N

Chinatown Mezzanine East Entrance — Scenario 3

Number of Fare Gates: 1

Demand and Capacity per 10 seconds
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LACMTA - Gold Line Queuing Analysis

0 CH2MHILL
-

Metro Gold Line Chinatown Mezzanine East Station Entrance - Worst Case (3 second average service time)

No. of . Stf_rge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
2 Scenario 1 and 2 60 0 0 0
2 Scenario 1 and 2 120 0 0 0
1 Scenario 3 60 20 8 15
1 Scenario 3 120 0 0 0

Metro Gold Line Chinatown Mezzanine East Station Entrance - CUBIC Estimate (2 second average service time)

No. of

Surge

. . Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
2 Scenario 1 and 2 60 0 0 0
2 Scenario 1 and 2 120 0 0 0
1 Scenario 3 60 8 3 6
1 Scenario 3 120 0 0 0
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W CH2MHILL
LACMTA - Gold Line Queuing Analysis -

Metro Gold Line - Chinatown Mezzanine East Station Entrance Conclusions:

e Based on demand (2024 ridership projections and 1-2 minute surge) and station assumptions, summary of the model
results. See tables on page 27 for reference:

0 Scenarios 1, 2 and 3 do not show significant queues for 2 second and 3 second average service time. Scenarios1, 2 and
3 as specified above, maximum passengers wait time is less than 55 seconds (a maximum queuing time of 55-seconds
during surge has been considered an acceptable service standard).

0 Per 2024 peak hour ridership projections, model iterations suggest that installing minimum one (1) fare gate could have

20 seconds of maximum passenger wait time (less than 55 seconds of design criteria for significant queues) and
therefore one (1) fare gate could be sufficient for Chinatown Mezzanine East station entrance.
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@ cHz2mHILL
LACMTA - Gold Line Queuing Analysis -

Metro Gold Line - Chinatown Mezzanine West/ South Entrance

Passengers per Peak Surge (1-2 minutes) 59 (70% of 84 passengers for 1-minute surge utilize
Chinatown Mezzanine West/ South station entrance fare
gates)
Scenario 1 - Planned number of fare gates station entrance 2
can accommodate based on station plan and infrastructure
limitations
Scenario 2 - Maximum number of fare gates based on 3
suggested Equipment Quantity Analysis (EQA)
Scenario 3 - Minimum number of fare gates required to meet 2
queuing design criteria (wait times less than 55 sec.)

Station assumptions:

Ridership demand is modeled based on year 2024 peak hour ridership projections. A demand model has been created to estimate
the amount of passengers each station must service during a peak surge that lasts one or two minutes long. Peak of the peak hour
ridership for Chinatown Mezzanine West/ South entrance includes maximum total of peak hour passenger boarding and
alighting for year 2014. As indicated in Table 2, for Chinatown Mezzanine West/ South entrance 58% of ridership growth is
considered to calculate 2024 projected ridership.

For Chinatown Mezzanine West/ South, maximum total peak of the peak hour (5pm to 6pm) passenger boarding (200) and
alighting (153) is 353 during year 2014. 58% ridership growth has been applied to 353 passengers to calculate year 2024 ridership
projections at Chinatown Mezzanine West/ South (558 passengers). Based on 12 Trains per Hour (TPH)/ 5 minute headway, it is
assumed (as per Table 6) that 15% of peak one hour surge go through the fare gates during 1-minute surge. 70% of gate utilization
is assumed at Chinatown Mezzanine West/ South entrance. Therefore, 70% of 1-minute passenger surge (15% of 558 passengers
= 84 passengers) utilize Chinatown Mezzanine West/ South station entrance fare gates. 70% of 1-minute surge (84 passengers), 59
passengers utilize Chinatown Mezzanine West/ South station entrance fare gates. Refer to Table 8 for details.
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LACMTA - Gold Line Queuing Analysis

Results:

Scenario 1 - Planned number of fare gates station entrance can accommodate based on station plan

drawings and infrastructure limitations / Number of Fare Gates: 2

No. of people per 10 seconds
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Chinatown Mezzanine West/ South Entrance — Scenario 1

Number of Fare Gates: 2
Demand and Capacity per 10 seconds
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LACMTA - Gold Line Queuing Analysis

Scenario 2 - Maximum Number of fare gates based on suggested Equipment Quantity Analysis
(EQA) with 1-2 minute arrival surge/ Number of Fare Gates: 3

No. of people per 10 seconds

18

Chinatown Mezzanine West/ South Entrance — Scenario 2

Number of Fare Gates: 3
Demand and Capacity per 10 seconds
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LACMTA - Gold Line Queuing Analysis

Scenario 3 - Minimum number of fare gates required to meet queuing design criteria (wait time less

than 55 seconds) with 1-2 minute arrival surge/ Number of Fare Gates: 2

No. of people per 10 seconds

18

Chinatown Mezzanine West/ South Entrance — Scenario 3

Number of Fare Gates: 2

Demand and Capacity per 10 seconds
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LACMTA - Gold Line Queuing Analysis

0 CH2MHILL

-

Metro Gold Line Chinatown Mezzanine West/ South Station Entrance - Worst Case (3 second average service time)

No. of . St.lrge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
2 Scenario 1 and 3 60 37 21 21
2 Scenario 1 and 3 120 4 2 2
3 Scenario 2 60 9 10 7
3 Scenario 2 120 0 0 0

Metro Gold Line Chinatown Mezzanine West/ South Station Entrance - CUBIC Estimate (2 second average service

time)
No. of . Sl.1rge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time (seconds) People in Queue Length Per Gate (feet)

Gates (seconds) p 8

2 Scenario 1 and 3 60 11 13 13

2 Scenario 1 and 3 120 0 0 0

3 Scenario 2 60 1 1 0

3 Scenario 2 120 0 0 0
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W CH2MHILL
LACMTA - Gold Line Queuing Analysis -

Metro Gold Line - Chinatown Mezzanine West/ South Station Entrance Conclusions:

e Based on demand (2024 ridership projections and 1-2 minute surge) and station assumptions, summary of the model
results. See tables on page 33 for reference:

0 Scenarios 1, 2 and 3 do not show significant queues for 2 second and 3 second average service time. Scenarios1, 2 and
3 as specified above, maximum passengers wait time is less than 55 seconds (a maximum queuing time of 55-seconds
during surge has been considered an acceptable service standard).

0 Per 2024 peak hour ridership projections, model iterations suggest that installing minimum two (2) fare gates could

have 37 seconds of maximum passenger wait time (less than 55 seconds of design criteria for significant queues) and
therefore two (2) fare gates could be sufficient for Chinatown Mezzanine West/ South station entrance
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@ cHz2mHILL
LACMTA - Gold Line Queuing Analysis -

Metro Gold Line - Highland Park East Entrance

Passengers per Peak Surge (1-2 minutes) 73 (70% of 104 passengers for 1-minute surge utilize
Highland Park East station entrance fare gates)
Scenario 1 - Planned number of fare gates station entrance 1
can accommodate based on station plan and infrastructure
limitations
Scenario 2 - Maximum number of fare gates based on 4
suggested Equipment Quantity Analysis (EQA)
Scenario 3 - Minimum number of fare gates required to meet 2
queuing design criteria (wait times less than 55 sec.)

Station assumptions:

Ridership demand is modeled based on year 2024 peak hour ridership projections. A demand model has been created to estimate
the amount of passengers each station must service during a peak surge that lasts one or two minutes long. Peak of the peak hour
ridership for Highland Park East includes maximum total of peak hour passenger boarding and alighting for year 2014. As
indicated in Table 2, for Highland Park East entrance 34% of ridership growth is considered to calculate 2024 projected ridership.

For Highland Park East, maximum total peak of the peak hour (5pm to 6pm) passenger boarding (207) and alighting (311) is 518
during year 2014. 34% ridership growth has been applied to 518 passengers to calculate year 2024 ridership projections at
Highland Park East (694 passengers). Based on 12 Trains per Hour (TPH)/ 5 minute headway, it is assumed (as per Table 6) that
15% of peak one hour surge go through the fare gates during 1-minute surge. 70% of gate utilization is assumed at Highland Park
East entrance. Therefore, 70% of 1-minute passenger surge (15% of 694 passengers = 104 passengers) utilize Highland Park East
station entrance fare gates. 70% of 1-minute surge (104 passengers), 73 passengers utilize Highland Park East station entrance fare
gates. Refer to Table 8 for details.
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LACMTA - Gold Line Queuing Analysis

Results:

Scenario 1 - Planned number of fare gates station entrance can accommodate based on station plan

drawings and infrastructure limitations / Number of Fare Gates: 1

No. of people per 10 seconds

Highland Park East Entrance — Scenario 1
Number of Fare Gates: 1
Demand and Capacity per 10 seconds
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LACMTA - Gold Line Queuing Analysis

Scenario 2 - Maximum Number of fare gates based on suggested Equipment Quantity Analysis
(EQA) with 1-2 minute arrival surge/ Number of Fare Gates: 4

No. of people per 10 seconds

Highland Park East Entrance — Scenario 2
Number of Fare Gates: 4
Demand and Capacity per 10 seconds
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LACMTA - Gold Line Queuing Analysis

Scenario 3 - Minimum number of fare gates required to meet queuing design criteria (wait time less

than 55 seconds) with 1-2 minute arrival surge/ Number of Fare Gates: 2

No. of people per 10 seconds

25

2

1

Highland Park East Entrance — Scenario 3

Number of Fare Gates: 2
Demand and Capacity per 10 seconds
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LACMTA - Gold Line Queuing Analysis

Metro Gold Line Highland Park East Station Entrance - Worst Case (3 second average service time)

U CH2MHILL
-

No. of . St.1rge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
1 Scenario 1 60 160 53 106
1 Scenario 1 120 97 37 73
4 Scenario 2 60 8 8 4
4 Scenario 2 120 0 0 0
2 Scenario 3 60 53 34 34
2 Scenario 3 120 13 8 8

Metro Gold Line Highland Park East Station Entrance - CUBIC Estimate (2 second average service time)

No. of . Sl.1rge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
1 Scenario 1 60 97 45 90
1 Scenario 1 120 55 25 51
4 Scenario 2 60 1 2 1
4 Scenario 2 120 0 0 0
2 Scenario 3 60 29 23 23
2 Scenario 3 120 2 1 1
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W CH2MHILL
LACMTA - Gold Line Queuing Analysis -

Metro Gold Line - Highland Park East Station Entrance Conclusions:

e Based on demand (2024 ridership projections and 1-2 minute surge) and station assumptions, summary of the model
results. See tables on page 39 for reference:

0 Scenario 1 shows significant queues (maximum passenger wait time greater than 55 seconds) for 3 second and 2
seconds average service time during 1-minute and 2-minute surge.

0 Scenarios 2 and 3 do not show significant queues for 2 second and 3 second average service time. Scenarios 2 and 3 as
specified above, maximum passengers wait time is less than 55 seconds (a maximum queuing time of 55-seconds during
surge has been considered an acceptable service standard).

0 Per 2024 peak hour ridership projections, model iterations suggest that installing minimum two (2) fare gates could

have 53 seconds of maximum passenger wait time (less than 55 seconds of design criteria for significant queues) and
therefore two (2) fare gates could be sufficient for Highland Park East station entrance.
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@ cHz2mHILL
LACMTA - Gold Line Queuing Analysis -

Metro Gold Line - Highland Park West Entrance

Passengers per Peak Surge (1-2 minutes) 73 (70% of 104 passengers for 1-minute surge utilize
Highland Park West station entrance fare gates)
Scenario 1 - Planned number of fare gates station entrance 2
can accommodate based on station plan and infrastructure
limitations
Scenario 2 - Maximum number of fare gates based on 4
suggested Equipment Quantity Analysis (EQA)
Scenario 3 - Minimum number of fare gates required to meet 2
queuing design criteria (wait times less than 55 sec.)

Station assumptions:
Ridership demand is modeled based on year 2024 peak hour ridership projections. A demand model has been created to estimate

the amount of passengers each station must service during a peak surge that lasts one or two minutes long. Peak of the peak hour
ridership for Highland Park West includes maximum total of peak hour passenger boarding and alighting for year 2014. As
indicated in Table 2, for Highland Park West entrance 34% of ridership growth is considered to calculate 2024 projected ridership.

For Highland Park West, maximum total peak of the peak hour (5pm to 6pm) passenger boarding (207) and alighting (311) is 518
during year 2014. 34% ridership growth has been applied to 518 passengers to calculate year 2024 ridership projections at
Highland Park West (694 passengers). Based on 12 Trains per Hour (TPH)/ 5 minute headway, it is assumed (as per Table 6) that
15% of peak one hour surge go through the fare gates during 1-minute surge. 70% of gate utilization is assumed at Highland Park
West entrance. Therefore, 70% of 1-minute passenger surge (15% of 694 passengers = 104 passengers) utilize Highland Park West
station entrance fare gates. 70% of 1-minute surge (104 passengers), 73 passengers utilize Highland Park West station entrance
fare gates. Refer to Table 8 for details.
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LACMTA - Gold Line Queuing Analysis

Results:
Scenario 1 - Planned number of fare gates station entrance can accommodate based on station plan

drawings and infrastructure limitations / Number of Fare Gates: 2

No. of people per 10 seconds

25

Highland Park West Entrance — Scenario 1
Number of Fare Gates: 2
Demand and Capacity per 10 seconds

L P

= 1 Min Arrival Demand
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sz ) Gates: Worst Case

Capacity (3 sec svc time)

(2 sec svc time)
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LACMTA - Gold Line Queuing Analysis

Scenario 2 - Maximum Number of fare gates based on suggested Equipment Quantity Analysis
(EQA) with 1-2 minute arrival surge/ Number of Fare Gates: 4

No. of people per 10 seconds

Highland Park West Entrance — Scenario 2
Number of Fare Gates: 4
Demand and Capacity per 10 seconds

25

20

15

10 A

A

1 Min Arrival Demand
C—32 Min Arrival Demand

=4 Gates: Worst Case

Capacity (3 sec svc time)
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(2 sec svc time)
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LACMTA - Gold Line Queuing Analysis

Scenario 3 - Minimum number of fare gates required to meet queuing design criteria (wait time less

than 55 seconds) with 1-2 minute arrival surge/ Number of Fare Gates: 2

No. of people per 10 seconds

25

2

1

Highland Park West Entrance — Scenario 3
Number of Fare Gates: 2
Demand and Capacity per 10 seconds

0

5

= 1 Min Arrival Demand

C—32 Min Arrival Demand

=2 Gates: Worst Case

Capacity (3 sec svc time)
=2 Gates: CUBIC Capacity
(2 sec svc time)
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LACMTA - Gold Line Queuing Analysis

Metro Gold Line Highland Park West Station Entrance - Worst Case (3 second average service time)

0 CH2MHILL
-

No. of . Stf_rge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
2 Scenario 1 and 3 60 53 34 34
2 Scenario 1 and 3 120 13 8 8
4 Scenario 2 60 8 8 4
4 Scenario 2 120 0 0 0

Metro Gold Line Highland Park West Station Entrance - CUBIC Estimate (2 second average service time)

No. of

Surge

. . Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
2 Scenario 1 and 3 60 29 23 23
2 Scenario 1 and 3 120 2 1 1
4 Scenario 2 60 1 2 1
4 Scenario 2 120 0 0 0
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W CH2MHILL
LACMTA - Gold Line Queuing Analysis -

Metro Gold Line - Highland Park West Station Entrance Conclusions:

e Based on demand (2024 ridership projections and 1-2 minute surge) and station assumptions, summary of the model
results. See tables on page 45 for reference:

0 Scenarios 1, 2 and 3 do not show significant queues for 2 second and 3 second average service time. Scenarios1, 2 and
3 as specified above, maximum passengers wait time is less than 55 seconds (a maximum queuing time of 55-seconds
during surge has been considered an acceptable service standard).

0 Per 2024 peak hour ridership projections, model iterations suggest that installing minimum two (2) fare gates could

have 53 seconds of maximum passenger wait time (less than 55 seconds of design criteria for significant queues) and
therefore two (2) fare gates could be sufficient for Highland Park West station entrance.
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@ cHz2mHILL
LACMTA - Gold Line Queuing Analysis -

Metro Gold Line - Indiana North/ South Entrance

Passengers per Peak Surge (1-2 minutes) 39 (70% of 55 passengers for 1-minute surge utilize
Indiana North/ South station entrance fare gates)
Scenario 1 - Planned number of fare gates station entrance 2
can accommodate based on station plan and infrastructure
limitations
Scenario 2 - Maximum number of fare gates based on 2
suggested Equipment Quantity Analysis (EQA)
Scenario 3 - Minimum number of fare gates required to meet 2
queuing design criteria (wait times less than 55 sec.)

Station assumptions:

Ridership demand is modeled based on year 2024 peak hour ridership projections. A demand model has been created to estimate
the amount of passengers each station must service during a peak surge that lasts one or two minutes long. Peak of the peak hour
ridership for Indiana North/ South includes maximum total of peak hour passenger boarding and alighting for year 2014. As
indicated in Table 2, for Indiana North/ South entrance 34% of ridership growth is considered to calculate 2024 projected
ridership.

For Indiana North/ South, maximum total peak of the peak hour (3pm to 4pm) passenger boarding (115) and alighting (159) is 274
during year 2014. 34% ridership growth has been applied to 274 passengers to calculate year 2024 ridership projections at Indiana
North/ South (367 passengers). Based on 12 Trains per Hour (TPH)/ 5 minute headway, it is assumed (as per Table 6) that 15% of
peak one hour surge go through the fare gates during 1-minute surge. 70% of gate utilization is assumed at Indiana North/ South
entrance. Therefore, 70% of 1-minute passenger surge (15% of 367 passengers = 55 passengers) utilize Indiana North/ South
station entrance fare gates. 70% of 1-minute surge (55 passengers), 39 passengers utilize Indiana North/ South station entrance
fare gates. Refer to Table 8 for details.
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LACMTA - Gold Line Queuing Analysis

Results:

Scenario 1 - Planned number of fare gates station entrance can accommodate based on station plan

drawings and infrastructure limitations / Number of Fare Gates: 2

No. of people per 10 seconds

Indiana North/ South Entrance — Scenario 1
Number of Fare Gates: 2
Demand and Capacity per 10 seconds

12

10

= 1 Min Arrival Demand

—2 Min Arrival Demand

sz ) Gates: Worst Case

Capacity (3 sec svc time)

(2 sec svc time)
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LACMTA - Gold Line Queuing Analysis

Scenario 2 - Maximum Number of fare gates based on suggested Equipment Quantity Analysis
(EQA) with 1-2 minute arrival surge/ Number of Fare Gates: 2

No. of people per 10 seconds

Indiana North/ South Entrance — Scenario 2
Number of Fare Gates: 2
Demand and Capacity per 10 seconds

12

10

1 Min Arrival Demand

C—32 Min Arrival Demand

=2 Gates: Worst Case

Capacity (3 sec svc time)
=02 Gates: CUBIC Capacity
(2 sec svc time)

U,
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LACMTA - Gold Line Queuing Analysis

Scenario 3 - Minimum number of fare gates required to meet queuing design criteria (wait time less

than 55 seconds) with 1-2 minute arrival surge/ Number of Fare Gates: 2

No. of people per 10 seconds

Indiana North/ South Entrance — Scenario 3
Number of Fare Gates: 2
Demand and Capacity per 10 seconds

12

= 1 Min Arrival Demand

C—32 Min Arrival Demand

e 2 Gates: Worst Case

Capacity (3 sec svc time)
=2 Gates: CUBIC Capacity
(2 sec svc time)

0
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LACMTA - Gold Line Queuing Analysis

Metro Gold Line Indiana North/ South Station Entrance - Worst Case (3 second average service time)

U CH2MHILL
=

No. of . Sl'u'ge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
2 Scenario 1, 2 and 3 60 9 6 6
2 Scenario 1, 2 and 3 120 2 0 0

Metro Gold Line Indiana North/ South Station Entrance - CUBIC Estimate (2 second average service time)

No. of . Sl'u'ge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
2 Scenario 1, 2 and 3 60 2 2 2
2 Scenario 1, 2 and 3 120 0 0 0

Metro Gold Line - Indiana North/ South Station Entrance Conclusions:

e Based on demand (2024 ridership projections and 1-2 minute surge) and station assumptions, summary of the model
results. See tables above for reference:

0 Scenarios 1, 2 and 3 do not show significant queues for 2 second and 3 second average service time. Scenarios 1, 2 and
3 as specified above, maximum passengers wait time is less than 55 seconds (a maximum queuing time of 55-seconds
during surge has been considered an acceptable service standard).

0 Per 2024 peak hour ridership projections, model iterations suggest that installing minimum two (2) fare gates could

have 9 seconds of maximum passenger wait time (less than 55 seconds of design criteria for significant queues) and
therefore two (2) fare gates could be sufficient for Indiana North/ South station entrance.

51 June 26, 2015



@ cHz2mHILL
LACMTA - Gold Line Queuing Analysis -

Metro Gold Line - Del Mar East/ West Entrance

Passengers per Peak Surge (1-2 minutes) 41 (70% of 58 passengers for 1-minute surge utilize Del
Mar East/ West station entrance fare gates)
Scenario 1 - Planned number of fare gates station entrance 2
can accommodate based on station plan and infrastructure
limitations
Scenario 2 - Maximum number of fare gates based on 2
suggested Equipment Quantity Analysis (EQA)
Scenario 3 - Minimum number of fare gates required to meet 2
queuing design criteria (wait times less than 55 sec.)

Station assumptions:

Ridership demand is modeled based on year 2024 peak hour ridership projections. A demand model has been created to estimate
the amount of passengers each station must service during a peak surge that lasts one or two minutes long. Peak of the peak hour
ridership for Del Mar East/ West includes maximum total of peak hour passenger boarding and alighting for year 2014. As
indicated in Table 2, for Del Mar East/ West entrance 34% of ridership growth is considered to calculate 2024 projected ridership.

For Del Mar East/ West, maximum total peak of the peak hour (6pm to 7pm) passenger boarding (108) and alighting (181) is 289
during year 2014. 34% ridership growth has been applied to 289 passengers to calculate year 2024 ridership projections at Del Mar
East/ West (387 passengers). Based on 12 Trains per Hour (TPH)/ 5 minute headway, it is assumed (as per Table 6) that 15% of
peak one hour surge go through the fare gates during 1-minute surge. 70% of gate utilization is assumed at Del Mar East/ West
entrance. Therefore, 70% of 1-minute passenger surge (15% of 387 passengers = 58 passengers) utilize Del Mar East/ West station
entrance fare gates. 70% of 1-minute surge (58 passengers), 41 passengers utilize Del Mar East/ West station entrance fare gates.
Refer to Table 8 for details.
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LACMTA - Gold Line Queuing Analysis

Results:

Scenario 1 - Planned number of fare gates station entrance can accommodate based on station plan

drawings and infrastructure limitations / Number of Fare Gates: 2

No. of people per 10 seconds

Del Mar East/ West Entrance — Scenario 1
Number of Fare Gates: 2

Demand and Capacity per 10 seconds
12

10

= 1 Min Arrival Demand

—2 Min Arrival Demand

sz ) Gates: Worst Case

Capacity (3 sec svc time)

(2 sec svc time)
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LACMTA - Gold Line Queuing Analysis

Scenario 2 - Maximum Number of fare gates based on suggested Equipment Quantity Analysis
(EQA) with 1-2 minute arrival surge/ Number of Fare Gates: 2

No. of people per 10 seconds

Del Mar East/ West Entrance — Scenario 2
Number of Fare Gates: 2
Demand and Capacity per 10 seconds

12

10

1 Min Arrival Demand

C—32 Min Arrival Demand

=2 Gates: Worst Case

Capacity (3 sec svc time)
=02 Gates: CUBIC Capacity
(2 sec svc time)
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LACMTA - Gold Line Queuing Analysis

Scenario 3 - Minimum number of fare gates required to meet queuing design criteria (wait time less

than 55 seconds) with 1-2 minute arrival surge/ Number of Fare Gates: 2

No. of people per 10 seconds

12

Del Mar East/ West Entrance — Scenario 3
Number of Fare Gates: 2
Demand and Capacity per 10 seconds

10

= 1 Min Arrival Demand

C—32 Min Arrival Demand

=2 Gates: Worst Case

Capacity (3 sec svc time)
=2 Gates: CUBIC Capacity
(2 sec svc time)
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LACMTA - Gold Line Queuing Analysis

Metro Gold Line Del Mar East/ West Station Entrance - Worst Case (3 second average service time)

U CH2MHILL
=

No. of . Sl'u'ge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
2 Scenario 1, 2 and 3 60 10 7 7
2 Scenario 1, 2 and 3 120 0 0 0

Metro Gold Line Del Mar East/ West Station Entrance - CUBIC Estimate (2 second average service time)

No. of . Sl'u'ge Maximum Wait Maximum Number of Maximum Queue
Fare Scenarios Time .
Gates (seconds) (seconds) People in Queue Length Per Gate (feet)
2 Scenario 1, 2 and 3 60 2 1 1
2 Scenario 1, 2 and 3 120 0 0 0

Metro Gold Line - Del Mar East/ West Station Entrance Conclusions:

e Based on demand (2024 ridership projections and 1-2 minute surge) and station assumptions, summary of the model
results. See tables above for reference:

o

Scenarios 1, 2 and 3 do not show significant queues for 2 second and 3 second average service time. Scenarios 1, 2 and
3 as specified above, maximum passengers wait time is less than 55 seconds (a maximum queuing time of 55-seconds
during surge has been considered an acceptable service standard).

Per 2024 peak hour ridership projections, model iterations suggest that installing minimum two (2) fare gates could

have 10 seconds of maximum passenger wait time (less than 55 seconds of design criteria for significant queues) and
therefore two (2) fare gates could be sufficient for Del Mar East/ West station entrance.

56 June 26, 2015



@ cHzmHILL
LACMTA - Gold Line Queuing Analysis -

Appendix

57 June 26, 2015



W CH2MHILL
LACMTA - Gold Line Queuing Analysis -

e 04/01/15 email from Metro with input on Station layout and platform length and distance between midpoint of platform
and planned fare gate locations

o

Station Layout and
distances assumptic

e 04/07/2015 email from Metro confirming assumptions and Input including projected ridership growth for 2024 ridership

LACMTA
Assumptions Riders
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Parikh, Anip/NJO

From:

Sent:

To:

Cc:

Subject:
Attachments:

Anip,

Wasz, Gregory <WaszG@metro.net>

Wednesday, April 01, 2015 7:49 PM

Parikh, Anip/NJO; Preusser, Patrick

Simon, John/LAC; Comps, Pete/CHC; Arteaga, Mauro; Chu, Chaushie

RE: LACMTA - Gold Line Queuing Analysis Assumptions/Input Review

MGL Fare Gates TVM's & Map Cases_Highland Park_West & East_100914.pdf; Gold-ChinatownDwgExtr.pdf

As follow-up to our meeting discussion today:

In regard to Highland station, attached is the mark-up drawing for proposed gated entrance at the East end of the station, which includes a single ADA fare gate
aisle. As noted during the meeting, please disregard the arrangement shown on the West end of the station which an earlier revision

In regard to Chinatown station, attached is scan of a few dimensioned Architectural drawings of the platform, mezzanine, and street levels to give you an idea of
the distances involved from the mid-point of the platform to locations of each of the fare gate arrays that are reflected in the separate mark-ups for this
station. As discussed, the horizontal distances from midpoint of platform are approx. 70 ft to the location of the proposed elevator fare barrier on the North
Plaza; approx. 105 ft to the either of the two proposed are barriers on the mezzanine level; and approx. 150 feet to the proposed fare barrier at South end of
platform over the South Plaza.

In regard to Highland Park the distances from midpoint of platform to the proposed location of the East Entrance Fare barrier is approx. 225 ft

In regard to Del Mar, the distance from midpoint of the East (EB) Platform is approx. 135 ft to the proposed fare barrier location; and from midpoint of the West
(WB) Platform is approx. 140 ft, to the proposed fare barrier location

Hope that this helps clarify,

Thanks,



Parikh, Anip/NJO

From: Preusser, Patrick <PreusserP@metro.net>

Sent: Tuesday, April 07, 2015 6:14 PM

To: Parikh, Anip/NJO; Wasz, Gregory

Cc: Simon, John/LAC; Arteaga, Mauro; Chu, Chaushie; Li, Janice/NYC
Subject: RE: LACMTA - Gold Line Queuing Analysis Assumptions/Input Review
Hi Anip,

| apologize for the delay. Please use the following gate utilization assumptions at Chinatown:

1. South end of Platform — 70%

2. West side Mezzanine - 70%

3. East side Mezzanine - 30%

4, North Plaza (Elevator-Only) — 30%
Thanks,

Patrick Preusser

Deputy Executive Officer, Rail Operations

Los Angeles County Metropolitan Transportation Authority

T 213.922.7974 | B 213.842.5936 (mobile) | 14 preusserp@metro.net | Y7 http://www.metro.net/

Vision: Safe, clean, reliable, on-time, courteous service dedicated to providing Los Angeles County with a world class transportation system.

From: Anip.Parikh@ch2m.com [mailto:Anip.Parikh@ch2m.com]

Sent: Monday, April 06, 2015 7:03 AM

To: Wasz, Gregory; Preusser, Patrick

Cc: John.Simon@ch2m.com; Arteaga, Mauro; Chu, Chaushie; Janice.Li@ch2m.com
Subject: RE: LACMTA - Gold Line Queuing Analysis Assumptions/Input Review
Importance: High

Greg and Patrick,

Please see below revised assumptions/ input table for Gold Line Queuing Analysis. Table has been revised per our discussion last
Wednesday and it is consistent with Greg’s email below:

Text marked in red for Chinatown in the table below is yet to be confirmed by Metro. As discussed, Metro will discuss internally and
provide the percentage passenger distribution at Chinatown. For example, at Rosa Parks (Blue Line), Metro Operations and Service

1



ATTACHMENT E - GOLD LINE - ROUGH ORDER OF MAGNITUDE

Summary of ROM Estimate Costs -
Conversion of 4 Gold Line Stations from SAVs to Fare Gates

SUMMARY OF TAP AND CONSTRUCTION ROM ESTIMATES AND COMBINED TOTALS BY STATION - 4 Stations Only

Conversion Cost - One Time

A B C

ESGs and

Installation,

FG/TVM/SAV Civil and Electrical

Installation, Civil and ROM (with Combined TAP and

Removal, and Combined B Combined B and C |Electrical ROM [Contingencies/Oth [Construction ROM
Station Infrastructure WorRelocation Faregate Consoleland C: with A: (base) er Costs) Estimates
Atlantic $ 42,946.19 | $ 449,934.46 | $ 211,362.12 | $ 661,296.57 | $ 704,242.76 | $ 671,543.00 | $ 980,704.73 | $ 1,684,947.49
Indiana $ 42,946.19 | $ 447,582.39 | $ 211,362.12 | $ 658,944.50 | $ 701,890.69 | $ 805,123.00 | $ 1,175,781.65 | $ 1,877,672.34
Chinatown $ 270,869.66 | $ 674,871.05 | $ 340,626.96 | $ 1,015,498.01 | $ 1,286,367.67 | $1,274,518.00 | $ 1,861,274.46 | $ 3,147,642.13
Del Mar $ 66,451.42 | $ 432,661.45 | $ 211,362.12 | $ 644,023.57 | $ 710,474.99 | $1,301,024.00 | $ 1,899,983.16 | $ 2,610,458.15
Totals: $ 42321346 [$ 2,005,049.35 | $ 974,713.31 | $ 2,979,762.65 | $  3,402,976.11 | $4,052,208.00 | $ 5,917,744.00 | $ 9,320,720.11

Recurring Maintenance - Support Services (Per Year)

Removed SAVs

Station Fare Gates Added TVMs (Credit)
Atlantic $ 29,697.84 - $ 24,971.52
Indiana $ 29,697.84 | $ - $ 18,728.64
Chinatown $ 54,446.04 | $ 14,356.80 | $ 21,850.08
Del Mar $ 29,697.84 | $ - $ 12,485.76
Totals: $ 143,539.56 | $ 14,356.80 | $ 78,036.00
Summary

Recurring

Maintenance - Per

Conversion Cost - |Year (FareGates

Station One Time and TVMSs)
4 Stations $ 9,320,720.11 | $ 157,896.36

5/18/15 Draft






