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CALTRAIN BUSINESS PLAN
SERVICE PLANNING MEMO

1. INTRODUCTION
1.1 PURPOSE

This memo describes the service planning methodology for Caltrain Business Plan including market context, goals,
technical analysis process, and outcomes. It describes an illustrative set of all-day service plans for the Baseline,
Moderate, and High Growth Scenarios. Each service plan includes hours of service, frequency, peak and off peak and
service types.

METHODOLOGY

The service planning process analyzes potential 2040 service patterns and related infrastructure needs for the Moderate
Growth Scenario and High Growth Scenario. Illustrative service plans presented in this memorandum are based on
realistic technical parameters related to train and systems performance; however, this planning-level analysis is
deterministic and does not consider operational perturbations. A rail simulation analysis will evaluate the reliability of
each service plan.

The service planning process involved an interagency stakeholder engagement process spanning operators, cities, and
community input. Service plans were developed by an interagency working group of Caltrain and high speed rail (HSR)
staff, with involvement by staff from the City/County of San Francisco, City of San Jose, Capitol Corridor, Altamont
Commuter Express (ACE) on terminal analyses. The goals, concepts, evaluation, and illustrative service plan were
presented at City Staff Coordination Group (CSCG) and Local Policy Maker Group (LPMG) meetings, along with the
Caltrain Board of Directors.

FINDINGS

Caltrain’s existing service structure is becoming increasingly mismatched with market demand. Caltrain operates a
complex schedule oriented towards peak commuter periods; riders typically plan their travel around a handful of trains,
and experience long and irregular wait times if they do not plan ahead. Existing ridership is highly concentrated at a few
stations with the highest service levels, fastest travel times, and convenient access to population and employment hubs.
There is considerable latent demand for more frequent service during peak and off-peak periods. Over the next two
decades, the Caltrain corridor is expected to see considerable growth, and major regional transit investments will open
new markets to Caltrain. On its current path, ridership demand is expected to exceed a comfortable level of crowding
during peak hours after the completion of the Downtown Extension (DTX) around 2029.

Two illustrative service plans were developed to demonstrate how Caltrain could meet the changing needs of the
corridor. The Moderate Growth service plan would operate eight trains per hour, per direction during peak periods split
between Local and Regional Express service. The High Growth service plan would operate 12 trains per hour, per
direction during peak periods, with four Local trains and eight Regional Express trains. In comparison to the Baseline
Growth service plan (six trains per hour, per direction), the Moderate and High Growth service plans provide faster travel
times and higher frequency service to more stations. All service plans assume four high speed rail (HSR) trains per hour,
per direction north of Diridon Station, and eight trains per hour, per direction south of Diridon Station.

Improvement plans underway at Caltrain’s terminals are able to accommodate service expansions with some
refinements. In the Baseline and Moderate Growth service plans, Salesforce Transit Center (STC) could serve all trains,
while in the High Growth service plan, four trains per hour, per direction would continue to use 4th & King Station. The
Moderate and High Growth service plans are compatible with the reconstruction of Diridon Station, but would require
additional turn tracks at Tamien and Blossom Hill stations in San Jose.

APPLICATIONS IN THE BUSINESS PLAN

lllustrative service plans function as a key input to the Integrated Business Model, including components such as
ridership forecasts, and capital and operating cost estimates. Service outcomes also inform the evaluation of
growth scenarios.

1 o
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DEFINITIONS & ABBREVIATIONS

This document refers to several service patterns in describing existing and potential future Caltrain service:

* Local service makes all stops in the territory in which it operates. A local train can operate for the entire length
of the service territory or within an “inner zone” — the closest group of stations nearest to the major terminal.

*  Regional Express service stops at select major stations only and generally operates across the full service
territory. Caltrain’s Baby Bullet service operates as a regional express between San Francisco and San Jose.

»  Skip-Stop service is a hybrid between local and express service which operates more than one pattern of
service at close headways. Skip stop trains alternate stops to increase the average speed of trains and reduce
the number of station stops. The pattern allows for faster trip times for local service versus all-stop trains and
ahility to deliver more total seats with constrained infrastructure.

*  Zone Express service stops at a group of stations in succession within a zone and then operates as a non-stop
express train the rest of the way to its major city destination. Zone express trains generally operate during
weekday peak periods inbound in the morning peak and outbound in the evening peak. The number of zones
offering zone-express service depends upon the length of the service territory and the volume of demand.

* Intercity Express service provides express service between major station hubs. HSR service would function as
an intercity express for trips between San Francisco, Millbrae, San Jose, and Gilroy.

Each of these service patterns presents advantages and disadvantages. Many European and Asian railroads operate a
combination of local and regional express services to serve long high-volume transit corridors while maintaining strong
local connectivity and legibility. However, scheduling of local and express becomes challenging on a two-track corridor
like Caltrain due to a differential in run times. Most American commuter railroads on the East Coast operate a Zone
Express service to enable express service to a single major central business district, matching available seats to market
demand. However, Zone Express lacks good internal connectivity and is less suited to polycentric and bidirectional
markets like the Caltrain corridor. Agencies rarely operate skip stop service at a large scale since many local station
pairs are not served with direct service and some station pairs are not served at all. A skip-stop based service plan may
be confusing for non-regular users of the system, especially in case of service

Table 1: Definitions & Abbreviations

ACE Altamont Corridor Express

All service and infrastructure improvements currently in planning or reasonably foreseeable based

Baseline Growth Scenario ) )
on current policy commitments

Blended Service Shared operations between Caltrain and HSR on a mostly two track corridor
Crowding-constrained The total forecasted ridership that may be comfortably served after considering seated and
ridership standing room on trains given train lengths and service levels.

DTX The Downtown Extension of Caltrain to the Salesforce Transit Center

EMU Electric Multiple Unit

2040 service expansions to 16 trains per hour, per direction, including 12 Caltrains and 4 high

High Growth Scenario :
speed trains

HSR High-Speed Rail

Moderate Growth Scenario 2040 service expansions to 12 trains per hour, per direction, including 8 Caltrains and 4 high speed trains

PCEP Peninsula Electrification Project (also known as Caltrain Electrification)

The total forecasted ridership in response to a train service plan given a set of land use and

Ridership demand .

transportation parameters
STC Salesforce Transit Center
VTA Valley Transportation Authority
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2. EXISTING SERVICE CONTEXT

This section reviews existing and future market demand along the Caltrain corridor and implications for the service
planning process. For more information on existing and future ridership patterns, see the Market Analysis and Ridership
Forecasts Memorandum.

2.1 EXISTING SERVICE PLANS

Caltrain’s existing passenger service is oriented towards peak commuter periods. Caltrain’s revenue operating hours are
from 4:30 AM (first outbound departure from San Jose) through 1:30 AM (last inbound arrival into San Francisco). Peak
service periods are approximately 6:30 AM - 9:30 AM in the morning and 4:30 PM - 7:30 PM in the evening. Caltrain
operates up to five trains per hour, per direction between San Jose and San Francisco (4th & King) during these peak
periods and hourly service in the off-peak periods. Figure 1 depicts the existing Caltrain timetable, while Figure 2
illustrates systemwide service levels by time of day.

As shown in Figure 1, Caltrain’s current schedule is rather complex. Service pattern types vary by time of day with a mix
of local, zone express, skip stop and regional express (Baby Bullets). Peak period travel times between 4th & King and
Diridon Stations vary from around 62 to 95 minutes. Riders typically plan their travel around a handful of trains, and
experience long and irregular wait times if they do not plan ahead. Service patterns also vary by peak direction
(northbound AM and southbound PM) versus reverse-peak direction (southbound AM and northbound PM). For example,
Sunnyvale receives four trains per hour in the peak direction and one train per hour in the reverse peak direction. As a
result, the system can be complicated to navigate for both seasoned and occasional riders, and service is infrequent at
most stations.

FIGURE 1: EXISTING AM PEAK DIRECTION TIMETABLE
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FIGURE 2: EXISTING SERVICE LEVELS BY TIME OF DAY
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SYSTEMWIDE RIDERSHIP TRENDS

In 2017, Caltrain served over 62,000 riders on weekdays and 13,000 riders on weekends, translating to approximately 19
million passengers per year.! On weekdays, about 80 percent of ridership occurs during peak commuting periods when
service levels are highest and regional traffic congestion is at its worst. The railroad has experienced substantial
ridership growth over the past two decades - nearly tripling its ridership since the mid-1990s and doubling since the
Great Recession in 2010. Caltrain's ridership growth is fueled by a combination of service improvements (e.g. the
introduction of Baby Bullets in 2004), access improvements (e.g. the BART to Millbrae connection in 2003), and regional
economic growth (especially employment growth in the technology sector and transit-oriented development near
to stations).

Caltrain’s existing ridership is highly concentrated at a few stations with the highest service levels, fastest travel times,
and convenient access to population and employment hubs. Consequently, one in four Caltrain riders do not use the
station closest to their origin or destination to access the train service. The busiest tier of eight stations accounts for
73 percent of Year 2017 daily boardings and 85 percent of ridership growth over the past 20 years. Travel between these
major origin-destination pairs constitutes a majority of ridership in the system. Two Caltrain stations serve greater than
5,000 boardings per day (4" & King and Palo Alto). The middle tier of eight stations accounts for about 19 percent of
daily boardings and the remaining 15 percent of historical growth. The bottom tier of eight stations accounts for about
seven percent of daily boardings and has lost about 1,000 boardings over the past 20 years. This group includes the
five stations south of Tamien that accounts for about one percent or daily boardings. Figure 3 illustrates the change in
Caltrain ridership over the past two decades.

"1n 2018, Caltrain changed its ridership data collection methodology to count mid-week ridership instead of average daily ridership.
Ridership increased from 64,000 mid-weekday boardings in 2017 to 65,000 mid-weekday boardings in 2018.
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FIGURE 3: CHANGE IN RIDERSHIP, 1998-2017
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] I
Top 8 Stations Middle 8 Stations Bottom 8 Stations Gilroy Service
4th & King, Millbrae, Hillsdale, 22nd Street, Burlingame, Bayshore, South San Francisco, Capitol, Blossom Hill,
Redwood City, Palo Alto, San Mateo, San Carlos, San Bruno, Hayward Park, Morgan Hill, San Martin,
Mountain View, Sunnyvale, Menlo Park, California Ave, Belmont, San Antonio, Gilroy
San Jose Diridon Santa Clara, Tamien Lawrence, College Park

2.2 ORIGIN-DESTINATION PATTERNS

Unlike traditional commuter railroads that primarily serve one peak direction, Caltrain serves a polycentric corridor with
strong travel markets in both directions. During the AM peak period, 64 percent of riders travel northbound to
employment hubs primarily in San Francisco, San Mateo, Redwood City, and Palo Alto. In the southbound direction, 36
percent of riders travel to employment hubs mostly in San Mateo, Redwood City, Palo Alto, Mountain View, and San Jose.
On a daily basis, 55 percent of trips have an origin or destination in San Francisco; of these, about two thirds of
passengers are traveling to or from Santa Clara County and one third traveling to or from San Mateo County. Figure 4
illustrates AM peak period boardings and alightings by station.

5 Cal
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FIGURE 4: AM PEAK PERIOD BOARDINGS AND ALIGHTINGS, 2017
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2.3 TRAIN CROWDING

Train crowding beyond seated capacity occurs in both directions. Ridership typically exceeds seated capacity on about
half of peak period trains. Baby Bullet trains usually operate beyond their seated capacity (up to 140 percent above
seated capacity) while Limited trains are typically near capacity (80 to 100 percent occupancy). Train crowding indicates
that there may be latent demand for increased Caltrain service on the corridor amongst people who would ride if a more
comfortable riding condition was achieved. Figure 5 depicts peak period, peak direction passenger loads as a measure
of train crowding.

FIGURE 5: PEAK PERIOD, PEAK DIRECTION PASSENGER LOADS, 2017
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2.4 EXISTING REGIONAL TRANSPORTATION CONTEXT

Caltrain serves as the primary north-south transit connection between San Francisco and San Jose. Transfers are
provided to a dozen operators, including Muni (San Francisco), BART (Millbrae), SamTrans (San Mateo County),
Commute.org (San Mateo County), VTA (Santa Clara County), Highway 17 Express (Santa Cruz), County Express (San
Benito County),

Caltrain carries a relatively small share of regional travel relative to US-101 and 1-280 - the two freeway corridors that
parallel the train line. During peak periods, Caltrain carries around 10 percent of all people traveling through the Mid-
Peninsula (including US-101 and I-280). During off-peak and weekend periods, this mode share is around one to two
percent. Whereas US-101 experiences high traffic volumes and varying levels of traffic congestion throughout the day,
Caltrain experiences two distinct peak periods in the morning and evening. Figure 14 and Figure 7 depict weekday and
weekend travel volumes along the Caltrain corridor crossing the San Francisco County line for Caltrain and US-101.2

FIGURE 6: WEEKDAY USAGE - US-101 VS. CALTRAIN
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2 Based on Caltrain ridership data and Caltrans PEMS traffic counts. I-280, BART, bus, and local street traffic are not shown.
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FIGURE 7: WEEKEND USAGE - US-101 VS. CALTRAIN
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2.5 FUTURE TRANSPORTATION CONTEXT

Major regional transit investments over the next two decades will open new markets to Caltrain, while some projects will
introduce new potentially competitive options to Caltrain riders. Key projects include, but are not limited to:

The Central Subway will reduce travel times between 4™ & King Station and Union Square/Chinatown.

The US-101 Managed Lanes Project and reintroduction of SamTrans Express Bus Service will expand travel
choices on the Peninsula.

High Speed Rail (HSR) provides a statewide intercity rail system sharing the Caltrain corridor.

The Downtown Extension (DTX) closes last mile gap between 4™ & King Station and Salesforce Transit Center
in downtown San Francisco while providing more direct regional connections to the East Bay and North Bay via
BART, buses, and ferries.

Dumbarton Rail links southern Alameda County and the Peninsula, facilitating transfers to Caltrain in
Redwood City.

Silicon Valley BART Extension enhances regional connectivity between the East Bay and San Jose and
improves access to Caltrain from eastern San Jose, while also providing another option to reach San Francisco.

Other regional rail investments in Capitol Corridor, ACE, and rail service to Salinas envisioned in the State Rail
Plan create a more extensive commuter and intercity rail system connecting to Caltrain.

By 2040, Caltrain will connect to a regional and statewide rail network that spans the East Bay, Central Valley, Central
Coast, and Southern California. Consequently, the market for Caltrain would expand from a Peninsula- and South Bay-
focus to include a more diverse array of origins and destinations.

cal@®



CALTRAIN BUSINESS PLAN
SERVICE PLANNING MEMO

2.6 LAND USE CONTEXT

The Caltrain corridor spans nearly 80 miles of urban, suburban, and rural environments. Today, Caltrain serves about
three million people and jobs within two miles of stations, about 20 percent or 600,000 of which are within one half mile
of stations. Land use densities around immediate % mile station areas are highest in San Francisco, but are also high in
major Peninsula downtowns such as San Mateo, Redwood City, and Palo Alto. Within two mile catchment areas, land
use densities are also fairly high around stations in Santa Clara County, whereas closely-spaced mid-Peninsula stations
have smaller catchment areas and consequently serve less people overall. Land use density does not necessarily
correlate with station ridership. Some stations like Hillsdale experience relatively high service levels and ridership with
relatively low densities, while other stations like Lawrence serve a dense catchment area, but experience relatively low
service and ridership levels.

Over the next two decades, the Caltrain corridor is expected to see considerable growth. Plan Bay Area forecasts and
approved developments by individual cities amount to 1.2 million additional people and jobs within two miles of the
corridor by 2040.3 Inmediately adjacent to stations (within % mile), population and employment would nearly double
from 600,000 to one million people and jobs. Growth is expected to be most heavily concentrated at the northern and
southern ends of the corridor, including San Francisco, northern San Mateo County, and northern/central Santa Clara
County, while less development is expected in the mid-Peninsula and southern Santa Clara County. Land use growth on
the Caltrain corridor is likely to drive additional demand for Caltrain service over time. Figure 8 and Figure 9 illustrate
existing and future population and employment within one half mile and two miles of Caltrain stations.*

3 Approved projects by individual cities amount to an extra 12,000 people and 115,000 jobs along the Caltrain corridor as described
in Table 12 on Appendix A.

4 Several development plans are underway on the Caltrain Corridor but were not approved prior to this analysis and therefore have
been omitted from land use forecasts. This list of pending projects includes large developments in South San Francisco (Genentech
Master Plan and other East of 101 and Lindenville developments), San Bruno (Bayhill Specific Plan), Menlo Park (Facebook Willow
Village project), Palo Alto (Stanford General Use Permit update), Mountain View (East Whistman Specific Plan), San Jose (Google
Diridon development and Downtown Plan), and Gilroy (Station Area Plan). Combined, these would result in an additional 12,000
people and 80,000 jobs along the study corridor beyond Plan Bay Area forecasts and approved land use growth. If these
developments are realized, they are likely to further increase demand on the Caltrain corridor and exacerbate capacity challenges.
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POPULATION AND EMPLOYMENT WITHIN "2 MILE OF STATIONS - EXISTING AND 2040
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POPULATION AND EMPLOYMENT WITHIN 2 MILES OF STATIONS - EXISTING AND 2040
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3. BASELINE GROWTH SERVICE PLAN

Caltrain has made several infrastructure and policy commitments to shape its service over the next two decades. These
commitments include electrifying Caltrain’s fleet and expanding to six trains per hour per direction during peak periods
(also known as the Peninsula Corridor Electrification Project, or PCEP), blended service operations with HSR on a mostly
two-track corridor (as described in the HSR Business Plan); and extending operations to the Salesforce Transit Center
via DTX.

For Caltrain’s Business Plan, this package of improvements is known as the 2040 Baseline Growth Scenario. Changes to
Caltrain service over time associated with the Baseline Growth Scenario are described below.

3.1 PRELIMINARY ELECTRIFICATION SERVICE PLAN (2022-2029)

The Preliminary Electrification Service Plan (Figure 10) provides several improvements over today’s service structure.
Electrification increases total peak period frequency from five trains per hour to six via seven-car electric multiple unit
(EMU) trains. For some stations, this equates to up to a 100 percent increase in service, from one or two trains per hour,
per direction to two or four trains per hour, per direction. Electrification also has the potential to help simplify Caltrain’s
operations: trains would depart San Francisco and San Jose at a clockface schedule, although stations in between would
still experience variable departure and wait times. Peak period travel times between 4™ & King and Diridon Stations
would range from 62 to 71 minutes with a mix of skip stop and regional express services. During off-peak periods,
Caltrain would operate two local trains per hour, per direction. This preliminary service plan will be further refined in a
future Business Plan task.

FIGURE 10: PRELIMINARY ELECTRIFICATION SERVICE PLAN

NB AM/SB PM - SB AM/NB PM

Trains per Hour

4 & King
22nd 5t

Bayshore

South San Francisco
San Bruno

Millbrae
Broadway
Burlingame
San Mateo
Hayward Park
Hillsdale

Belmont
San Carlos

Redwood City
Atherton

Menlo Park
Palo Alto

California Ave
San Antonio
Mountain View

Sunnyvale

Lawrence

Santa Clara
College Park
San Jose Diridon

Note: At Tamien Station, a combination of diesel and electrified service would operate. South of Tamien Station, diesel
service would continue to operate.
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The initial electrification of the corridor will partially include an electrified fleet. Diesel operations would continue south
of Tamien with one train per hour in the peak direction during peak periods until Caltrain fully expands its EMU fleet and
HSR electrifies the corridor to Gilroy by 2029.

3.2 BLENDED SERVICE PLAN (2029-2040)

The Blended Service Plan (Figures 11-13) adds HSR service to the Caltrain Corridor per the service plans prepared for the
HSR Environmental Impact Report (EIR) and 2018 HSR Business Plan. Blended service assumptions are as follows:

*  From 2029 to 2033, HSR Valley to Valley service would operate two trains per hour, per direction all day between
STC, Diridon, and Gilroy stations, with service continuing to Bakersfield. While service could be provided to 4th
& King on an interim basis until the completion of DTX, no service would be provided Millbrae or the proposed
4th & Townsend station. Caltrain would continue operating six trains per hour, per direction, for a total of eight
trains per hour, per direction.

*  From 2033 to 2040, HSR Phase One service would operate four trains per hour, per direction during the peak
period between STC and Diridon stations, with two trains per hour, per direction stopping at 4th & Townsend
and Millbrae. During off-peak periods, HSR would operate three trains per hour, per direction. South of Diridon,
HSR would operate eight trains per hour, per direction during peak periods and four trains per hour, per direction
during off-peak periods. Trains would continue to Southern California. Caltrain would continue operating six
trains per hour, per direction, for a total of ten trains per hour, per direction between Diridon and STC.

The Blended Service Plan assumes several modifications to Caltrain’s service plans spanning 2029 to 2040. The plan is
characterized by three skip-stop patterns each operating at 30-minute headways. Most stations are served by one or two
of these patterns, receiving two or four trains per hour, with a few major stations served by all three. While all stations
receive semi-express service to major destination on the corridor, many origin-destination pairs require a transfer and
several origin-destination pairs are not served at all. Moreover, since no new passing tracks would be provided, Caltrain
and HSR would operate at irregular bunched headways, meaning that three Caltrain trains would depart over a span of
10 to 15 minutes, then two HSR trains would operate during the next 15 to 20 minutes. Caltrain would also need to
operate a similar service pattern during off-peak periods since local-stop operations would not be viable. All peak period
trains achieve travel times of about 62 to 65 minutes between 4" & King and Diridon Stations with a skip stop pattern.
South of Tamien, the Blended Service Plan includes one train per hour in the peak direction during peak periods. Figure
11 shows the weekday peak period service plan, while Figures 12 and 13 illustrate the weekday and weekend all-day
service plans.
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FIGURE 11: 2029-2040 BASELINE PEAK PERIOD SERVICE PLAN

Salesforce TC
4th & King/4th & Townsend
22nd St
Bayshore
South San Francisco
San Bruno
Millbrae
Broadway
Burlingame
San Mateo
Hayward Park
Hillsdale
Belmont

San Carlos
Redwood City
Atherton
Menlo Park
Palo Alto
California Ave
San Antonio
Mountain View
Sunnyvale
Lawrence
Santa Clara
College Park
San Jose Diridon
Tamien
Capitol
Blossom Hill
Morgan Hill
San Martin
Gibroy
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e Three half-hourly skip stop patterns each with similar

travel times

e Bunched service results in irregular Caltrain headways;
each pattern arrives over span of 10 minutes, then a 20
minute gap between trains

*  Some origin-destination pairs not served at all

e South of Tamien, peak-direction skip stop service with 10

round trips per day

Trains per Hour, per Direction
Stopping Pattern
Travel Time, STC-Diridon

New Passing Tracks

Service Type

L1
Skip Stop

|_Express |

Peak: 6 Caltrain + 4 HSR
Off-Peak: 3 Caltrain + 3 HSR
Skip Stop (8 Car Trains)

69-73 Min

Millbrae

Sarvice Level (Trains per Hour)

9 00O
« 1 2 3 4

Peak Direction
Trains/Hour

Conceptual 4 Track Segment or Station
to be refined through further analysis
and community engagement.
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FIGURE 12: 2029-2040 BASELINE WEEKDAY SERVICE LEVELS
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FIGURE 13: 2029-2040 BASELINE WEEKEND SERVICE LEVELS
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Significant capital investment and construction/reconstruction is assumed to be needed to support the 2040 Baseline
Service Plan, including but not limited to the following:

e Curve straightening and track upgrades to support up to 110 mph operation;

* New signaling system and positive train control upgrades to support 2 minute headways and
110 mph operation;

e Catenary pole placement adjustment to enable 110 mph operation;
e Some terminal and shared station modification;

e Platform lengthening and level boarding System;

e Full fleet electrification and expansion;

*  Storage and maintenance expansion / reconfiguration;

e Grade separations and grade-crossing improvements; and

*  General station, customer amenity and access facility improvements.

3.3 DOWNTOWN EXTENSION (APPROXIMATELY 2029)

In parallel to electrification and blended service operations with HSR, the City/County of San Francisco is leading the
Downtown Extension (DTX) project to extend Caltrain to the Salesforce Transit Center (STC). The project includes a 1.2
mile tunnel and a new underground station at 4" & Townsend. The City/County is also pursuing an extended tunnel under
Pennsylvania Avenue and a possible relocation of 22" Street Station, (analyzed in the Railyards and Benefits Study). For
the Business Plan, both DTX and the Pennsylvania Avenue Tunnel are assumed to be completed by 2029.

3.4 RIDERSHIP & CROWDING (2029-2040)

Although Caltrain would experience short-term crowding relief after electrification, the Business Plan ridership analysis
suggests that DTX will push Baseline demand above a comfortable crowding level during peak commute hours. While
six trains with eight car EMUs could comfortably carry about 6,500 passengers per hour, Caltrain could experience a
maximum peak direction demand of over 8,000 passengers during the peak hour, growing to over 9,000 passengers by
2040. Consequently, the Baseline Growth scenario would not fully serve peak hour demand - falling short by 30 to 50
percent which translates to about 6,000 to 10,000 daily unserved riders. From a rider’s perspective, trains would feel
crowded and finding a seat would be difficult. This need for expanded throughput capacity is a primary driver of the
Business Plan’s service planning process.
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4. SERVICE PLANNING FRAMEWORK
4.1 SERVICE PLANNING APPROACH

The Business Plan considers an expansion in service beyond the Baseline Growth Scenario for a 2040 horizon to meet
growing demand for Caltrain service. For planning purposes, illustrative service plans are considered which envision
Caltrain service in the year 2040. These scenarios — Moderate and High Growth - do not consider changes to service
prior to 2040.

Weekday peak period service plans dictate the infrastructure and fleet needs for each service plan. From a methodology
standpoint, the development of service plans focuses on the peak period, with off-peak and weekend pivoting from the
peak period structure. Service plans were developed for the mainline corridor between San Francisco and San Jose,
followed by a more detailed study of the implications for the north and south terminals.

4.2 SERVICE PLANNING GOALS

The Caltrain corridor serves a growing mix of local, regional, and statewide travel markets and trip purposes (Table 2).
In developing the Moderate and High Growth Scenarios, a range of potential options, tradeoffs, and solutions were
considered to accommodate the range of transportation needs within the infrastructure constraints and policy
commitments of the Caltrain corridor.

In coordination with project partners and corridor stakeholders, Caltrain identified goals and performance metrics to
guide the service planning process. These goals seek to optimize benefits to operations, ridership and infrastructure
while minimizing adverse effects to Caltrain, HSR, and the corridor's communities.

Table 2: Service Goals and Metrics

Goal Metric

Provide high frequency service Number of stations served every 10 minutes or better
1. Maximize Ridership

Improve travel times between major
markets

Average travel times plus wait times between Major Activity Centers

Achieve 15-minute frequencies at most
stations

Number of stations served by at least four trains per hour, per direction

2. Improve Connectivity
Maintain connectivity between stations

Percentage of stations directly connected by local train without a

transfer
Provide capacity responsive to 2040 Ridership demand is comfortably accommodated within seated and
) demand standing capacity
3. Enhance Convenience
Provide legible service structure Complexity of stopping pattern
4 Minimize New Minimize mainline track expansions Miles of new passing track

Infrastructure
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4.3 OPERATING PARAMETERS AND ASSUMPTIONS

Each 2040 service plan assumes:

e An electrified rail corridor from Gilroy to San Jose;
e Blended operations between Caltrain and High-Speed Rail along a mostly two-track corridor;
e All service operates with ten car EMUs (the Baseline Growth assumes eight-car EMUs); and

* Animproved signal system is in place capable of delivering trains at closer headways than the existing system.

Table 3 shows the set of operational parameters used to govern the movement of trains on the system within which the
service plans were developed.

Table 3: Operational Needs and Parameters

Operational Assumption Description
Parameter
. - . S Time separation between two consecutive trains
Headway 2-minute minimum corridor separation times . .
passing over the same section of track
Minimum HSR: 20 min Minimum time allowed for a train to turn at the
Turnaround Time  Caltrain: 20 minute terminals
- HSR: 2 minute - . . .

Mlnlmum Dwell Caltrain: 1 Minute at Major Stations; 0.7 minute at Minimum station stop time to board and alight
Time passengers

Minor Stations

HSR: Generic high-Speed Trainset
Rolling Stock Caltrain: Adapted to EMU RFP train performance and  Description of the equipment
8 to 10 car train length

Speed Limit 110 mph Allowable speed for all train service

Additional time added to the timetable above pure

. o Mo
Recovery Time 10% Distributed calculated run time to allow for a stable timetable.

The following elements were considered in developing service plans for the Moderate and High Growth Scenarios:

*  Potential 3- or 4-track overtakes to allow for additional service (either at stations or as “running” overtakes);
e Power supply and catenary system upgrades to support higher service levels;

e Terminal modifications or expansion to accommodate increased service levels;

e Additional platform lengthening to support longer train consists;

e Further fleet expansion to allow for increased service and longer trains;

e Revised depot and maintenance strategy to accommodate increased fleet size; and

e Additional grade separations and improvements to at-grade crossings.

Service concepts were developed to incorporate various levels of growth on the Caltrain corridor: an incremental
“Moderate Growth” expansion of service to 12 trains per hour, per direction (eight Caltrains plus four HSR trains), and a
more substantial “High Growth” expansion of service to 16 trains per hour, per direction (12 Caltrains plus four HSR
trains). This section describes the process for developing service concepts.
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4.4 2040 MARKET SEGMENTATION

Service concept development was informed by two findings around 2040 market segmentation. First, Caltrain ridership
will remain bidirectional and polycentric, with major population and employment hubs dispersed throughout the corridor
and at either terminal. This geographic distribution illustrates the need for a corridor-wide service structure that
maximizes connectivity between a range of markets. Second, demand would remain differentiated between stations,
reflecting the relative size of markets at individual stations and origin-destination pairs. A “one size fits all” approach
would not meet the travel needs for peak and off-peak periods.

An analysis of transportation and land use plans helped inform the changing nature of market potential between
stations.’ Stations were grouped into three typologies based on 2040 projections for population, employment, and transit
connectivity: major activity centers (11 stations), moderate activity centers (13 stations), and minor activity centers
(eight stations), shown in Table 4. Service concepts were developed using these typologies as a framework for assessing
service needs.

Table 4: Service Typologies

2040 Land Use Characteristics

Typology Description Transit Connectivity Population + Population +
Employment within %2 Employment within 2
Mile Miles

Minor Activity ~ Serves lower concentrations of
Center people and jobs

Bus and/or shuttle service <15,000 <75,000

4.5 SERVICE CONCEPT IDENTIFICATION

Moderate and High Growth service concepts with 12 and 16 trains per hour, per direction were developed and tested for
each of the three types of patterns (Zone Express, Local/Regional Express and Skip-Stop). The service patterns were
adapted to the Caltrain Corridor based on the relative intensity of demand illustrated in the station typologies. Seven
service concepts resulted from this process, as shown in Figure 14. Each service concept includes a unique set of
infrastructure requirements (generally lower for 12 train options compared to 16 train options) and exhibits strengths
and weaknesses relative to the service goals. The following provides a summary description of each of the concepts
developed in this stage:

Zone Express (A&B):
* Provides good coverage with all stations receiving at least four trains per hour, per direction;

*  Most major activity centers receive eight trains per hour, per direction, with the exception of 22nd Street,
Sunnyvale, and Lawrence;

* Transfers required to travel between moderate and minor activity centers in different zones, with a two minute
transfer at Redwood City;

SRidership forecasts were not an input to the service planning process due to the strong relationship between service
characteristics and ridership at a station and origin-destination level.
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* Al stations receive semi-express service to major activity centers, but the lack of dedicated express train
between major activity centers results in 70 minute travel time from 4th & King to Diridon - about 10 percent
slower than existing Baby Bullet service;

*  Some challenges with internal connectivity and legibility; and

*  Substantial passing tracks needed to achieve 16 trains per hour without substantial improvement in service
frequency.
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FIGURE 14: INITIAL SERVICE CONCEPTS
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Local/Regional Express (C, D, E, & F):

* Provides dedicated regional express train service connecting major activity centers, achieving best trip time
for the most passengers (60 minutes from 4" & King to Diridon);

e Mid-Peninsula hub at Redwood City allows for cross platform transfer between local and regional express,
providing seamless connectivity;

*  Mostlocal stations receive regular 15-minute local service; however, some local stations receive only 30-minute
service without significant passing track infrastructure; and

e Significant passing track infrastructure required for 16 trains per hour, per direction in order to maintain
connected local service.

Skip-Stop (G):
* Distributes relatively fast and frequent service across most stations;
* Relatively fewer miles of passing tracks needed to achieve 16 trains per hour;

»  Does not provide differentiated products - end to end travel times are approximately 70 minutes from 4" &
King to Diridon;

* Significant challenges for internal connectivity and legibility - service is difficult to understand, and many
station origin-destination pairs are not served; and

e Few comparable examples in operation.

4.6 SERVICE CONCEPT EVALUATION

Through an initial screening process, three service concepts were removed from consideration:
B - Zone Express 16 Trains
* Infrastructure needs are extensive and incompatible with other service options; and

* Increased train throughput does not result in additional service at most stations.

E - Local/Regional Express 12 Trains (More Passing Tracks)

e Requires significantly more infrastructure to achieve the same throughput as other
12-train concepts; and

* Infrastructure is compatible with and builds toward Local/Regional Express 16-train concept.
G - Skip Stop 16 Trains

e Similar to D - Local/Regional Express 16 Train pattern;
e Challenging internal connectivity and service legibility; and
* Increased train throughput does not result in additional service at most stations.

*  The four remaining service plans (A, C, D, and F) were evaluated against the service goals and performance
metrics. Table 5 presents the evaluation, with the existing service pattern shown for reference.
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Table 5: Evaluation Results
Expanded
Existing | Baseline Minimal Passing Tracks Passing
Track
Goal Metric
. A-12TPH C-12TPH D-16 TPH F-16 TPH
5TPH 6 T::)ﬁklp Zone Local/Expr Local/Expr Local/Expr
Express ess ess ess
Number of
Provide high stations
frequency served every 0 Stations |0 Stations®| 6 Stations 10 Stations 10 Stations 14 Stations
service 10 minutes
or better
1. Maximize Average
Ridership Improve travel tim_es
; plus wait
travel times times
between between 55 Minutes |39 Minutes| 37 Minutes 34 Minutes 33 Minutes 30 Minutes
major B
markets Ma_]qr
Activity
Centers
Number of
Achieve mainline
four trains stations
per hour at with less 21 Stations |14 Stations| 6 Stations 9 Stations 4 Stations 6 stations
most than four
stations trains per
hour
2. Improve
Connectivity Percentage
of stations
Maintain directly
connectivity connected 83% 84% 66% 96% 64% 99%
between by local
stations train
without a
transfer
2040
Provide demand
capacity served
responsive within No No No No Yes Yes
t0 2040 comfortable
3. Enhance demand crowding
Convenience condition
Provide Complexity
legible . High High Moderate Moderate High Low
; of stopping . . . . . .
service Complexity |Complexity] Complexity Complexity Complexity Complexity
pattern
structure
4. Minimize ’;AnI:iIr?rilrfs Miles of
New new passing = 1 4 5 5 20
Infrastructure tracl_( track
expansions

6 While the Baseline Service Plan provides six trains per hour, per direction at several stations, these trains are bunched at irreqular
headways due to the lack of passing tracks. Consequently, no stations receive service at regular ten minute intervals.
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The evaluation yielded the findings described below:

A - Zone Express 12 TPH - removed from consideration

* |Insufficient capacity to meet future demand;
e Longest average travel times; and
e Least stations with high-frequency service.
C - Local/Regional Express 12 TPH - carried forward as Moderate Growth service plan
* Insufficient capacity to meet future demand;
e Good connectivity, travel times, and frequency; and
e Legible service structure.
D - Local/Regional Express 16 TPH (Low Infrastructure) - removed from consideration
e High complexity and poor connectivity; and
e 15% of origin-destination pairs are not connected at all.
E - Local/Regional Express 16 TPH (High Infrastructure) - carried forward as High Growth service plan
*  Excellent connectivity travel times, and frequency;
*  Service levels sufficient to meet 2040 demand; and

e Significant level of infrastructure investment may affect feasibility.

Through this evaluation process, two variants of a Local/Regional Express concept were chosen to incorporate into the
2040 Moderate and High Growth service plans: a Moderate Growth concept with 12 trains per hour, per direction (four
HSR and eight Caltrain) and less intensive infrastructure investment, and a High Growth concept with 16 trains per hour,
per direction (four HSR and 12 Caltrain) and more intensive infrastructure investment.
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5. ILLUSTRATIVE SERVICE PLANS
5.1 MODERATE GROWTH SERVICE PLAN

The Moderate Growth service plan (Figures 13 through 15) is characterized by two Caltrain service patterns (Local and
Regional Express) along with HSR each operating at 15-minute headways (or four times per hour) during the peak period
(Figure 15). As in all 2040 service plan (Baseline, Moderate and High) four high-speed trains operate between San Jose
and San Francisco with two stopping at Millbrae and 4™ & Townsend and two operating non-stop to STC. Both the
Moderate and High Growth service plan operate on a 15 minute clockface schedule, accommodating regularly spaced
trains throughout the hour and avoiding the bunching needs of the Baseline Growth service plan.

A 10 car Regional Express train operates in between the high-speed slots with eight intermediate station stops between
San Francisco and San Jose with continuing service to Blossom Hill (four trains per hour, per direction) and tapered
service to Gilroy (two trains per hour, per direction). This service provides regular, frequent, limited-stop service between
San Jose, San Francisco and major intermediate markets such as Redwood City, Palo Alto, and Mountain View. Regional
Express trains would serve most of the current and future travel demand on the corridor, which tends to be intermediate-
to long-distances.

A six car Local train would complement the Regional Express serving most stops with 15 minute headways. However, to
operate within the limited passing track infrastructure in the Moderate Growth service plan, some skip stop elements
are necessary for the Local service. A local train can only stop twice between San Bruno and Hillsdale and between
Hillsdale and Redwood City. These constraints result in infrequent half hourly local service for Broadway, Burlingame,
San Mateo, Belmont and San Carlos. Additionally, Atherton, College Park, and San Martin would be served on an hourly
or exception basis due to lower demand.

A key feature in the Moderate and High Growth plans is a timed transfer between Local and Regional Express trains at
Redwood City. This transfer point enhances intra-corridor connectivity and provides an opportunity for crosshay
transfers to a planned Dumbarton Rail service. Cross platform transfers between the Local and Regional Express
services would occur for each train every fifteen minutes. For passengers riding a Local train from Menlo Park to San
Francisco or from San Bruno to San Jose, a cross-platform transfer to a Regional Express Train would save
approximately 10 minutes of travel time.

The Moderate Growth plan includes several locations in which faster trains overtake slower trains along the corridor. To
facilitate these overtakes, approximately three miles of new four track segments and stations are needed. These
infrastructure investments include a short four track main line section between Hayward Park and Hillsdale (inclusive of
stations), a four track station at Redwood City, and a four track station somewhere in northern Santa Clara county (Palo
Alto, California Avenue, San Antonio, or Mountain View). The Service plan as defined used California Avenue as a
overtake location, but some flexibility remains to shift this north or south without fundamentally changing the nature of
the plan. Tail tracks are also required just beyond the Blossom Hill station to facilitate turning two Regional Express
trains at this location, achieving 15 minute headways at both Blossom Hill and Capitol stations.

During the off-peak periods and weekends, Caltrain would operate six trains per hour, per direction - four Regional
Express trains and two Local trains. This approach maximizes all-day ridership demand between major markets, but
scales back service to secondary ridership markets. Although most stations would receive two to six trains per hour, per
direction, Mid-Peninsula stations served by skip stop Local service would receive hourly service. However, should a
stronger market for off-peak and weekend service materialize, Caltrain may increase Local service accordingly.”

7 While BART is able to maintain relatively frequent off-peak and weekend service by reducing train consist lengths, Caltrain's EMU
fleet is less flexible due to rolling stock and location of train storage facilities. Changes to consist length have not been assumed
in the service plans.
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Figure 15 shows the weekday peak period service plan, while Figures 16 and 17 illustrate the weekday and weekend all-
day service plans.

FIGURE 15: MODERATE GROWTH SERVICE PLAN

SERVICE PLAN DESCRIPTION
Salesforce TC * Local and Express trains each operating at 15 minute
4th & King/4th & Townsend frequencies with timed cross-platform transfer at
22nd St Redwood City
Bayshore e Skip stop pattern for some mid-Peninsula stations;
South San Francisco some origin-destination pairs not served at all
s'"_mm e Trains serve Capitol and Blossom Hill every 15 minutes
Millbrae and Morgan Hill and Gilroy every 30 minutes
Broadway
Burlingame Trains per Hour, per Direction Peak: 8 Caltrain + 4 HSR
San Mateo 0Off-Peak: 6 Caltrain + 3 HSR
Hayward Park Stopping Pattern Local (6 Cars)
Hillsdale Express (10 Cars)
Belmont Travel Time, STC-Diridon 67 Min (Express)
San Carlos q 88 Min (Local)
Redweod City ® New Passing Tracks Millbrae, Hayward Park-
Atherton - Hillsdale, Redwood City, Northel
Menlo Park - Santa Clara County, Blossom Hi
Palo Alto L] A Service Type Sarvice Level { Trains per Hour)
California Ave ] s m %0 ™ 0O
San Antonio [} te Skip Stop « 1 2 3 4
Mountain View ojx | Express | Peak DirectinnJ
Sunnyvale o il TP Trains/Hour
tation need
Lawrence il acrhern
Santa Clara é () g:':,f', :: o
< Conceptual 4 Track Segment or Station
College Park | _ .
o - to be refined through further analysis
San Jose Diridon [ and community engagement.
Tamien
Capitol
Blossom Hill
Morgan Hill
San Martin
Gilroy [
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FIGURE 16: MODERATE GROWTH WEEKDAY SERVICE LEVELS BY TIME OF DAY

12

10

Trains per Hour
()]

6 7 8 9

5 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Arrival at Terminal (in Military Time)

FIGURE 17: MODERATE GROWTH WEEKEND SERVICE LEVELS BY TIME OF DAY
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5.2 HIGH GROWTH SERVICE PLAN

The High Growth service plan (Figures 16 through 18) shares a similar service offering as the Moderate Growth service
plan, adding an extra four Regional Express trains per hour, per direction to the Moderate Growth service plan (Figure
18). The High-Speed Rail and Regional Express trains are the same in both plans. Service south of Tamien and during
off-peak periods and weekends would mirror the Moderate Growth service plan.

The High Growth service plan differs from the Moderate Growth service plan in two ways. First, by adding additional
passing track infrastructure, it offers a nearly complete Local stop service without the skip stop elements of the
Moderate Growth service plan. Second, the additional passing track infrastructure enables a second six car Regional
Express service providing additional service to secondary travel markets and additional seats to major markets.

The High Growth service plan needs approximately 15 miles of new four track segments spanning South San Francisco
to Millbrae, Hayward Park to Redwood City, and California Avenue to Mountain View (or elsewhere in northern Santa
Clara County between Palo Alto and Mountain View). In general, additional passing tracks enable additional service at
four track stations, and there is flexibility in service levels between stations. Nonetheless, the stopping pattern of the
second Regional Express service is somewhat constrained even with this infrastructure: trains cannot stop north of
Burlingame.

Figure 18 shows the weekday peak period service plan, while Figures 19 and 20 illustrate the weekday and weekend all-
day service plans.
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FIGURE 18: HIGH GROWTH SCENARIO

SERVICE PLAN DESCRIPTION

Salesforce TC * Local and Express A trains each operatingat15
4th & King/4th & Townsend minute frequepcies with timed cross-platform transfer
220d St at Redwood City
Bayshore e Express B trains operate every 15 minutes between
South San Francisco 4th & King and Tamien
o e  Local trains make nearly all stops
Millbrae
Broade e Trains serve Capitol and Blossom Hill every 15 minutes
ay . . .
and Morgan Hill and Gilroy every 30 minutes
Burlingame
San Mateo . R :
Trains per Hour, per Direction Peak: 12 Caltrain + 4 HSR
Hayward Park Off-Peak: 6 Caltrain + 3 HSR
Hillsdale
Stopping Pattern (Train Cars) Local (6 Cars)
Belmont Express A (10 Cars)
San Carlos Express B (6 Cars)
; Travel Time, STC-Diridon 67 Min (Express A)
Rt CRy 85 Min (Local)
Atherton
New Passing Tracks South San Francisco-Millbrae
P ,
Windo Pk & Hayward Park-Redwood City,
Palo Alto ® northern Santa Clara County,
California Ave ° Blossom Hill
$an Astonto ) Service Type Sarvice Level {Trains per Hour)
Mountain View ® m 9% ™ O
Sunnyvale ® Skip Stop <] ] 2 3 4
e o | Express | Peak Direction
Santa Clara § « Trains/Hour
College Park  |%
San Jose Diridon o
Tamien Conceptual 4 Track Segment or Station
to be refined through further analysis
Capitol and community engagement,
Blossom Hill
Morgan Hill
San Martin
Gilroy [
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FIGURE 19: HIGH GROWTH WEEKDAY SERVICE LEVELS BY TIME OF DAY
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FIGURE 20: HIGH GROWTH WEEKEND SERVICE LEVELS BY TIME OF DAY
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5.3 COMPARISON OF SERVICE OUTCOMES

Each service plan improves the frequency and regularity of trains between major stations relative to current service
levels, as shown in Table 6. Whereas existing wait times vary widely during peak periods and span up to nearly 50
minutes, the Baseline service plan would reduce this variance to no more than 20 minutes between trains. The regularity
of travel times would also improve in the Baseline to a level comparable with existing Baby Bullet trains. The Moderate
and High Growth service plans would improve travel times by up to 20 percent relative to the Baseline, while wait times
would be further reduced on a regular clockface schedule. The High Growth would provide the fastest overall travel times
plus wait times, though the Regional Express overlay service would provide a slightly longer travel time compared to the
primary Regional Express service.

Table 6: Travel Times between Major Stations

Existin Baseline Growth Moderate Growth High Growth
9 (Skip Stop) (Regional Express) (Regional Express)
Origin  Destination - - - -
Travel Time "?"“ Travel Time “.’a“ Travel Time "f““ Travel Time “.’a“
Time Time Time Time
4h & King  Palo Alto 38-42 7-47 38-41 3-18 34 15 34-39 4-11
4 & King Re%‘ﬁ;’(’d 36-58 5-49 32-36 3-18 29 15 29-31 69
4h & King  San Jose 62-74 5-45 62-65 3-18 56 15 55-63 7-8
San Jose  Palo Alto 23-28 7-47 23-24 3-18 21 15 20 4-11
San Jose Re%‘ﬁ;’(’d 29-36 5-49 28-32 3-18 26 15 25 6-9

All travel times and wait times expressed in minutes. Travel times assume the fastest times between stations and exclude Local
trains if a faster train is available. Wait times are presented as a range to illustrate the minimum and maximum peak period wait
times between 0D pairs.

Service levels at individual stations would increase substantially between the Baseline, Moderate, and High Growth
service plans relative to existing as shown in Table 6. Today, six Caltrain stations receive four or more trains per hour,
per direction, while the remainder are served infrequently - mostly with one to three trains per hour, per direction. Under
the Baseline Growth service plan, 13 stations receive greater than four trains per hour, per direction, while most other
stations receive at least two trains per hour, per direction. The Moderate and High Growth service plans increase the
number of stations receiving frequent service to 21 and 24 stations, respectively.
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Table 7: Peak Period Service Levels by Station

Frequency by Number of Stations

Service Trains per Hour,
Characteristics  per Direction Existing Baseline Growth Moderate Growth High Growth
<2 13 6 3 3
Infrequent Service 2 6 12 7 4
3 6 1 1
4 4 5 9 8
Frequent Service 5 2
6 8 1
8 11 6
High Frequency 10 ]
Service
12 9

Existing service levels are averaged for stations receiving directionally imbalanced service levels.

FIGURE 21: COMPARISON OF STATION SERVICE LEVELS
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5.4 FLEET NEEDS

Based on the peak period service plans and cycle times, fleet size estimates were developed for revenue service
(excluding spare train sets). As shown in Table 8, fleet needs are approximately in proportion to service levels, but vary
depending on the type of service provided: the Baseline Growth service plan needs 22 train sets; Moderate Growth needs
30 train sets; and High Growth needs 42 train sets. These calculations assume full eight car train sets for Baseline
Growth and a combination of six and ten car train sets for Moderate and High Growth. Variable consist lengths are not

assumed due to operational challenges.

32
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Table 8: Fleet Needs

Scenario Number of Trains
2040 Baseline Growth Service Plan 22
2040 Moderate Growth Service Plan 30
2040 High Growth Service Plan 42

5.5 GATE DOWN TIME

Gate down time (GDT) was estimated at 41 at-grade crossing along the Caltrain corridor based on the AM peak period
service plans for each growth scenario. GDT is defined as the total number of minutes that a gate is down at a crossing
during the peak hour. The GDT calculation includes the following inputs:

»  The average single-train GDT at each crossing during the AM peak period (derived from the 2011 train schedule
analyzed in the PCEP EIR);

e The number of trains per hour per direction (existing and future); and

e The number of minutes of train overlaps based on the train schedule (existing and future).

Based on the results of the analysis, as shown in Figure 23, GDTs will increase at most crossings when service increases
between Baseline and Moderate or High growth scenarios. Table 9 provides a high-level GDT summary for the corridor.

The timing of gate events, direction of the train, and the GDT per event effect the total downtime. As shown in the figure,
the magnitude of growth varies between crossings, because the increase in trains does not necessarily have a direct
and equal impact on GDT. For instance, even with an increase in trains, there may be a reduction in GDT at select
crossings due to a high number of overlapping trains.

It is important to note that the results shown are highly sensitive to two important assumptions: the single-train GDT and
the train schedule. The single-train GDT is based on Caltrain event recorder data collected in November 2011 for the
Caltrain Modernization Program. Any upgrades to the signaling system that have occurred since then or that are planned
in the future will impact the average GDT for a single-train at a crossing. Additionally, the schedule used for this analysis
is a prototypical schedule. Therefore, the results should not be used in absolute terms, but rather to understand the
relative changes between the growth scenarios.

Table 9: GDT Summary by Scenario (minutes)

Scenario Minimum Average Maximum
Existing 6 11 17
2040 Baseline Growth Service Plan 11 17 28
2040 Moderate Growth Service Plan 14 20 31
2040 High Growth Service Plan 18 25 39
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FIGURE 22: EXISTING GATE DOWN TIME
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FIGURE 23: 2040 GATE DOWN TIME
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6. TERMINAL PLANNING

Caltrain’s north and south terminals present unique opportunities and complexities with respect to service planning.
“Terminals” refer to the ends of most mainline rail service operations, including both operational needs (such as turn
tracks, train storage, and maintenance facilities) and infrastructure (such as tracks, interlockings, and station
platforms). This analysis defines the “North Terminal” in San Francisco as the area between Bayshore Station and STC
including current terminal facilities at 4th & King, and the “South Terminal” as roughly the area between Santa Clara and
Blossom Hill stations in Santa Clara County.

Not only do these areas in San Francisco and San Jose encompass Caltrain’s current operations and maintenance
facilities as well as high concentrations of ridership, they also present substantial opportunities for land use
development and intermodal transfer hubs. In San Francisco, major plans and projects include DTX, the Pennsylvania
Avenue Tunnel, the introduction of HSR service, and the redevelopment and relocation of the 4th & King railyard. In San
Jose, major plans and projects include the reconstruction of Diridon Station to accommodate the introduction of HSR
and BART service, relocation of Central Equipment and Maintenance Facility (CEMOF), and possible reconfigurations of
Tamien and Blossom Hill stations. Planning for significant changes to Diridon station inherently affects the other
operators including HSR, ACE, Amtrak, and freight. Both terminals present complex operational environments.

The service planning process included extensive coordination with partner agencies to align objectives and outcomes
around terminal planning processes. The outcomes of this process includes the following:

* |nitial Operating Plans: The development of initial, “planning level” operating plans to be used in the Business
Plan for the Baseline, Moderate Growth and High Growth service plans at both the North and South Terminals.
This work informs the systemwide service plans, ridership modeling, costing, business case evaluations and
simulations required to advance the Business Plan process.

e Simulation: A rail simulation validates the operational viability of initial operating plans by dynamically
simulating the Baseline, Moderate, and High Growth service plans. Simulation work is ongoing and may result
in suggested operating, service and infrastructure design changes necessary to achieve reliable operations.

6.1 NORTH TERMINAL ANALYSIS

Caltrain, HSR, City/County of San Francisco, and Transbay Joint Powers Authority (TJPA) staff developed an initial
framework of planning inputs for the North Terminal (Table 10). These inputs provided a basis for developing initial
operating plans consistent with systemwide service plans. All planning carried out on the North Terminal assumed a
base infrastructure configuration as defined in the TJPA - Preliminary Engineering Track Plans; Downtown Rail Extension,
October 25, 2018 (Figure 24).

Table 10: North Terminal Planning Parameters

Parameter / Input Description / Assumption

3 minute line headways, 2 minutes on approach to stations (3 minutes on

Minimum separation time - Caltrain approach to STC)

3 minute line headways, 2 minutes on approach to stations (3 minutes on

Minimum separation time - HSR approach to STC)

20 minutes (potential exploration of impacts of shorter turn time on equip &

Minimum turnaround time - Caltrain . .
platform requirements at terminals)

Minimum turnaround time - HSR 20 minutes
Minimum dwell times at 4th & Townsend - Caltrain 1 minute
Minimum dwell times at 4th & Townsend - HSR 2 minute

Minimum dwell times at 22nd Street- Caltrain 0.7 minutes

Cal
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Table 10: North Terminal Planning Parameters

Parameter / Input

Description / Assumption

Maximum Train Length - Caltrain

8 Cars - 10 Cars (853)

Maximum Train Length - HSR

205 Meters (656') (double train set 410 meters (1312

Event-based dwells at 4th & Townsend- Caltrain

Not analyzed in base scenario development

Event-based dwells at 22nd Street- Caltrain

Not analyzed in base scenario development

North Terminal Storage / LMF location - Caltrain

TBD

North Terminal Storage / LMF location - HSR

Brishane (Potential for some overnight storage at terminal)

Platform Sharing and Assignments

Platforms assigned by service type in development of base service plans.
Impacts of use platforms other than those assigned in perturbed conditions
to be analyzed in simulation phase.

Number and arrangement of
tracks and platforms

Six tracks, three island platforms (HSR southerly platform, Caltrain northerly
platform. Middle platform subject to analysis).

Platform lengths
STC Infrastructure

5X1,350% 1 X 1065' (to bumping post)

Platform heights

Platforms assigned by service type in development of base service plans. No
assumption on platforms heights at this stage.

Throat design / Interlockings

Per Engineering Track Plans. Changes subject to further input or analysis

Number and arrangement of
tracks and platforms

3-tracks/1-island and 1-side platform;

Platform lengths

800'/875'

Platform heights

Platforms assigned by service type in development of base service plans. No
assumption on platforms heights at this stage.

4th & King Infrastructure
(availability of tracks /

th
4t & Townsend platforms)

Infrastructure

Residual platform availability assumed to be preserved at 4th & King to
account for event, disruption, and/or regular revenue service. Number of
tracks and platforms TBD.

Number length and height of
available platforms

TBD

DTX infrastructure (tunnel
including speeds, vent zones
etc)

Per Engineering Track Plans

Pennsylvania Avenue
Alignment Infrastructure

TBD

Sources: HSR, Caltrain, TJPA - Preliminary Engineering Track Plans; Downtown Rail Extension, October 25, 2018, SF Planning Dept
Railyard Alternatives & 1-280 Boulevard (RAB) Feasibility Study
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FIGURE 24: TRACK SCHEMATIC NORTH TERMINAL
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Key findings from the North Terminal analysis include the following:

* Inthe Baseline and Moderate Growth service plans, STC could serve all trains, while in the High Growth service
plan, STC would serve 12 of the 16 trains. Accommodating all 16 trains at STC is not possible as it results in
turn times unacceptably short and operationally unrealistic for all operators. The four additional trains per hour
would be routed to the existing platforms at 4th & King.

e There are some potentially tight meets in all three service plans at the at-grade interlocking that sorts trains
into and out of STC. All arrivals and departures in the service plan work within the planning parameters and run
times on all trains between 4th & Townsend and STC include some schedule margin to account for small
variations in arrival and departures in terminal area. These plans will be subject to more detailed analysis and
confirmation of operational feasibility with dynamic simulation in the next step of the planning process.

e Turn times at STC above the minimum requirements of 20 minutes are achievable with HSR on two assigned
platform faces and Caltrain on four platform faces. It is too early to make a statement at this time on the ability
to share platforms among different service types or use platforms. In the Baseline, three platforms assigned
to each operator (Caltrain and HSR) is also achievable with tighter turns for Caltrain. In the Moderate and High
Growth scenarios, two to four additional trains operate into STC compared to the Baseline and turns at the
station are tighter for both HSR and Caltrain, but generally work within minimum parameters with two platform
faces assigned to HSR and four to Caltrain. Three and three in normal operation would result in unacceptably
short turns for Caltrain.

e Operations through 4th & Townsend and STC work similarly in the Moderate Growth and High Growth service
plans, however, there are as of yet unresolved conflicts in this plan at the at-grade junction (CP Common) that
connects the lead tracks from 4th & King and lead tracks to STC into to a common two-track main line to the
south. Additional service planning work is needed for the High Growth Scenario to develop options for how
these conflicts could be resolved. Conflicts could be resolved through adjustment to service patterns and/or
construction of additional infrastructure including sending all Local trains to 4th & King and all Express trains
to STC, construction of significant, vertically separated junction at or around CP Common, or other adjustments
to service plans. In general, viable options exist that will allow for 16 trains per hour service to San Francisco.

* Inall scenarios, some residual platform availability is needed at 4th & King to account for special event, service
disruption, and/or regular revenue service.

6.2 SOUTH TERMINAL ANALYSIS

Caltrain, HSR, and City of San Jose staff developed an initial framework of planning inputs for the South Terminal (Table
11). As with the North Terminal, these inputs provided a basis for developing initial operating plans consistent with
systemwide service plans. A key distinction for the South Terminal is the need to terminate several non-Caltrain
operations (HSR, Capitol Corridor, and ACE) in addition to through-running operations for Caltrain, HSR, and Amtrak.
While the service planning process has thoroughly examined the track and platform needs and approach track
configuration for electrified trains in the South Terminal, analysis of diesel operations and maintenance and storage
considerations are still ongoing.
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Table 11: South Terminal Planning Parameters
General Inputs & Assumptions
Description / Assumption

Parameter / Input

3 minute line headways, 2 minutes on approach to stations
3 minute line headways, 2 minutes on approach to stations

20 minutes (potential exploration of impacts of shorter turn time on equip &
platform requirements at terminals)

Minimum separation time - Caltrain

Minimum separation time - HSR

Minimum turnaround time - Caltrain
20 minutes

Minimum turnaround time - HSR

Minimum dwell times at Diridon - Caltrain, 2 minute
HSR CCJPA, ACE Amtrak

Minimum Caltrain dwell times- Tamien,
Capitol, Blossom Hill

1 minute

8 Cars - 10 Cars (853)
205 meters (656') (double train set 410 meters (1312'))

Turn facility availability, location and design-  Ability to turn Caltrain trains at or close to Tamien. Current HSR design includes
Tamien and points south two turn track immediately south of Tamien Station

Turn facility a.vallablllty Ioca.u.on and design- Ability to turn HSR trains at Diridon on middle platforms with 20 minute dwell.
points north of Diridon

Maximum Train Length - Caltrain
Maximum Train Length - HSR

Midday storage needs for diesel operators  ACE at relocated Michael Yard. (HSR design moves Michael Yard from west side
of the alignment to the east side.)

(CCJPA, ACE)
South Terminal Storage / MF location -
X TBD
Caltrain
South Terminal Storage / MF location - HSR TBD
Platform Sharina and Assignments Dedicated HSR middle of stations, dedicated electrified Caltrain on either side of
g g HSR platforms. Segregated Electric and diesel platforms
HSR runtime requirements Commercially viable times San Francisco to San Jose, 40-50 mins
Number and 8 tracks / 4 Island platforms for electric system. Legacy system 2 - 3 tracks 1-2
arrangement of latf
” ~ latforms platforms
Diridon Station P
Infrastructure Platform heights High level for HSR trains
Segregated NB and SB flows through station area. Ability to turn HSR at Diridon

Approach design /
off the main tracks with no crossing conflicts

Interlockings
Two track electrified corridor for HSR and through Caltrain service. One diesel
track for legacy system.

General design and
alignment of tracks

Availability and
Ability to turn Caltrain trains at or close to Tamien. Current HSR design includes

arrangement of turn
tracks at Tamien two turn track immediately south of Tamien Station

and/or points south
Infrastructure South chess t.o any Design TBD. Functionality to allow access to from maintenance facility grade
- : potential maintenance :
of Diridon Station facility (Caltrain) separated from main tracks
Two track electrified corridor for HSR and through Caltrain service. One diesel

General design and
alignment of tracks

Midday storage
access for diesel
operators (CCJPA, TEBD
ACE)

track for legacy system.
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Table 11: South Terminal Planning Parameters

General Inputs & Assumptions

Parameter / Input Description / Assumption
Presence of CEMOF
Infrastructure North of and/or availability of TBD

Diridon Station turn tracks

Figure 25 shows a schematic of the assumed future baseline infrastructure for the south terminal area and the San Jose
to Gilroy Corridor. These baseline assumptions for the approach north of the station and the corridor south of the station
are consistent with the High-Speed Rail Preliminary Engineering for Project Definition (PEPD) draft drawings as of
December 2018. As defined in these drawings, the future infrastructure includes a four-track approach from the north
between CP Coast and the station and three tracks between San Jose and Gilroy with two electrified for HSR and through
Caltrain service, and one non-electrified for freight and legacy service. The baseline infrastructure also includes two turn
tracks south of Tamien and a reconfigured Michael Yard on the east side of the right of way.

Additional improvements beyond the PEPD are assumed for the track and platform configuration at Diridon station,
consistent with the needs identified in the preliminary terminal service planning as well as on-going design work being
carried out in the Diridon Integrated Station Concept. The terminal analysis identified the need for eight platform faces
to support the electrified service in all future 2040 service plans. Two platforms faces are assumed for diesel operations
(ACE, Capitol Corridor, Amtrak, and UP), however, more detailed assessment of operator needs is ongoing.

FIGURE 25: SAN JOSE TERMINAL AREA SCHEMATIC
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Key findings from the South Terminal analysis include the following:

* The Baseline Growth service plan generally works within the baseline infrastructure currently contemplated for
the South Terminal Area with some level of operational risk which will be tested with the Business Plan’s
ongoing rail simulation. Operational challenges result from turning six Caltrain and three HSR trains in the San
Jose Area (Diridon/Tamien). The two turn tracks south of Tamien are insufficient to turn all six Caltrain trains
in the peak hour forcing some turns to remain at Diridon Station. These turns could potentially cause crossing
conflicts in the interlocking north of the station.

* The Moderate Growth service plan operates all eight Caltrain trains through Diridon Station in the peak hour,
with four operating south of Tamien to Blossom Hill and Gilroy. The turn tracks south of Tamien are sufficient
to handle the four trains per hour in the peak assumed to turn at Tamien. The operation of bi-directional service
to Blossom Hill and Gilroy in the Moderate Growth service plan allow for turning fewer trains at San
Jose/Tamien compared to the Baseline (four trains vs six) which allows for a smother operation through the
terminal area. Moreover, enhanced service to Capitol and Blossom Hill presents an opportunity to increase
ridership. The Moderate Growth service plan would require an additional infrastructure investment in turn tracks
south of Blossom Hill (single turn track south of station).
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The High Growth service plan generally works within the baseline infrastructure assumed for Diridon Station,
however, it would require a significant additional investment to turn trains south of Diridon, either at Tamien
station or facility south of Tamien. The High Growth service plan operates all 12 trains through Diridon in the
peak hour, with four operating south of Tamien to Blossom Hill and Gilroy. This leaves a balance of eight trains
that need to turn at Tamien. This total exceeds the capacity of the two turn tracks at Tamien assumed in the
baseline - triggering the need for additional investment in this area. This investments could be in additional
station platform tracks, additional tail tracks, or relocation of maintenance facility south of Tamien with ability
to turn trains. The High Growth service plan would require the same infrastructure investment at Blossom Hill
- a single turn track south of station - as the Moderate Growth service plan.



CALTRAIN BUSINESS PLAN
SERVICE PLANNING MEMO

7. EXPLORATIONS

This section explores potential uncertainties and variations in the service plans related to Caltrain-specific and external
variables. It qualitatively covers a range of topics related to potential service and infrastructure outcomes.

7.1 SERVICE PLAN FLEXIBILITY

The service plans outline a vision for Caltrain operations based on an operational and infrastructure framework. While
these service plans were developed based on the most current forecasts available, changes are expected over the next
two decades that may alter service needs. Each service plan includes some flexibility to accommodate changes
over time.

There is some flexibility in each scenario to reallocate service levels between stations depending on changes in demand,
but the allocation of stops is a zero-sum game. In the Baseline Growth service plan, stops may be reallocated between
stations so long as they provide similar overall travel times. Since the Baseline Growth service plan reflects previous
analyses over the past decade, there may be some opportunities to further optimize the service pattern. The Moderate
Growth service plan also has some flexibility to shift service levels between stops; however, a local stop pattern is not
viable due to limited overtake locations.

The High Growth service plan has the most flexibility to reallocate Regional Express stops between stations for the
overlay Regional Express service between 4th & King/Townsend and Tamien. Stops may be reallocated in a variety of
ways to achieve six or more trains per hour, per direction at more stations, but are somewhat limited by the locations of
overtakes relative to the locations of passing tracks:

*  Service north of Burlingame cannot be changed due to the need to overtake the Local train;

*  Service to Burlingame may be increased by shifting service from Hayward Park, so that Burlingame receives
four or six trains per hour, per direction;

e Service to Belmont may be increased by shifting service from Hayward Park or San Carlos, so that Belmont
receives six trains per hour, per direction; and

*  Service to California Avenue and San Antonio may be increased by shifting service from Mountain View without
affecting any infrastructure or overtakes.

7.2 ACE & CAPITOL CORRIDOR INTERFACE

Both ACE and Capitol Corridor plan to double service levels over the next two decades. While there are limited transfers
between these services and Caltrain, their operations overlap between Santa Clara Station and Tamien Station. The
following service changes are currently planned:

*  Capitol Corridor’s Vision Plan Implementation Strategy calls for increasing service levels between Oakland and
San Jose from seven daily round trips to 11 daily round trips by the late 2020s and 15 daily round trips by 2040.
Service would shift to the Coast Subdivision in the East Bay, serving a new Fremont/Newark station near the
Dumbarton Bridge.

e The ACE Forward Plan calls for increasing service levels from four daily round trips to six daily round trips by
the mid-2020s and 10 daily round trips by the late 2020s. Service would also be extended to Modesto
and Merced.

Both services would remain separate services using dedicated tracks under all Business Plan scenarios. However, each
agency is now contemplating a broader electrification effort to achieve four trains per hour, per direction.

= cal@®



CALTRAIN BUSINESS PLAN
SERVICE PLANNING MEMO

FIGURE 26: CAPITOL CORRIDOR VISION PLAN IMPLEMENTATION STRATEGY
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FIGURE 27: ACE FORWARD EXPANSION PLANS
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If ACE and Capitol Corridor are able to achieve comparable fleet performance and reliability to Caltrain, it may introduce
interlining possibilities along the Caltrain corridor across the Dumbarton Bridge in the High Growth service plan. In order
to accommodate this level of service, trains would need to run through Diridon Station to a new storage and turn facility
south of the station. This facility could be shared with a future Caltrain facility.

7.3 CENTRAL COAST RAIL INTERFACE

The State Rail Plan calls for expanded intercity rail service to the Central Coast region. Service would be provided
between Los Angeles and Gilroy via stations such as Santa Barbara, San Luis Obispo, and Salinas. This service would
connect to Caltrain at Gilroy Station. The Transportation Agency for Monterey County has proposed expanding
passenger rail service from San Jose to Salinas with stations in Pajaro, Castroville, and Salinas in the near term.

In order to interline or extend passenger rail service south of Gilroy, the Monterey/Central Coast corridor would need to
be electrified. For all scenarios, there are no additional peak-period slots available between San Jose and Gilroy to
interline non-Caltrain, non-HSR services without adding passing tracks north of Blossom Hill station.

FIGURE 28: STATE RAIL PLAN - CENTRAL COAST SERVICES
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7.4 DUMBARTON RAIL INTERFACE

Ongoing studies of the Dumbarton Rail corridor are considering a range of service options spanning the Caltrain Corridor
and East Bay. To date, most analysis for service from the East Bay via Dumbarton has focused on a rail shuttle service
between the East Bay and Redwood City with a timed connection to Caltrain in the Moderate and High Growth service
plans (the connection would not be timed in the Baseline). This hub arrangement for timed connections between
Regional Express and Local trains at Redwood City would maximize connectivity for passengers connecting to Caltrain
from Dumbarton rail service. Dumbarton trains could arrive at the station just before this Caltrain service “pulse” and
depart just after, providing multiple simultaneous connections for Dumbarton passengers. This shuttle service would
require dedicated tracks and a platform for Dumbarton service separate and adjacent to the tracks and platforms for
Peninsula service. Dumbarton service operating on separate parallel tracks into a dedicated platform on the east side
of Redwood City would not provide cross platform transfers for Dumbarton passengers. Additional investments to bring
Dumbarton service into the center of the station with a grade separation (either fly over or duck under) could provide
cross platform transfers to northbound and southbound Regional Express service.
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FIGURE 29: DUMBARTON “RAIL SHUTTLE" CONCEPT
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Alternatively, a new station south of Redwood City could facilitate transfers to Local service near North Fair Oaks. Rather
than Dumbarton service operating into an expanded Redwood City station, the service could operate into a new, purpose-
built station approximately midway between the existing Redwood City and Atherton Station. If the four-track section
identified in the Moderate and High Growth service plans for Redwood City is extended down through the new station at
North Fair Oaks, this station could be added to the local trains without any additional implications in terms of service or
infrastructure changes north or south of this territory. This option may be easier from a constructability standpoint than
building adjacent to the existing Redwood City station, however, the Dumbarton trains would only get access to the local
service as the Regional Express trains would operate non-stop through this station. The alternative - shifting Regional
Express service from Redwood City to North Fair Oaks - would significantly inconvenience a large ridership market at
Redwood City.

Another option may be to interline Dumbarton and Caltrain service along the Caltrain Corridor, particularly if a broader
investment in the East Bay and Central Valley occurs beyond what was under consideration in previous Dumbarton Rail
studies and the State Rail Plan. There are no available train slots to interline trains from Dumbarton to operate through
service onto the Peninsula in the Baseline or Moderate service plan. However, in the High Growth Service plan, there may
be an opportunity to redirect the “Express B” slots over the Dumbarton Bridge provided that significant megaregional
investments are made to allow for grade separated moves to and from the Caltrain mainline and the electrification of
the East Bay corridor with comparable rolling stock. In this service plan, trains would operate from the same tracks and
platforms at Redwood City and elsewhere on the Peninsula. Trains could be interlined from the Central Valley traveling
to San Francisco or San Jose, or from Sacramento traveling to San Jose. However, absent such a megaregional
investment, interlining service between Union City and San Francisco or San Jose could result in lower overall ridership
compared to the High Growth Scenario.
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FIGURE 30: DUMBARTON RAIL INTERLINED SERVICE CONCEPT
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7.5 SECOND TRANSBAY TUBE

A Second Transbay Rail Tube presents an opportunity to serve travel demand between the Caltrain Corridor, the East
Bay, Sacramento, and the Central Valley via conventional rail service. Preliminary discussions have centered around
linking the Caltrain corridor and Capitol Corridor services as an intercity rail line (as outlined in the State Rail Plan).
BART's Metro Vision Plan also considered a regional rail service along the I-80 corridor in the East Bay. BART will
commence a comprehensive study of potential Transhay options later this year.

FIGURE 31: SECOND TRANSBAY TUBE CONCEPTS - SPUR CONCEPT (LEFT) AND STATE RAIL PLAN (RIGHT)
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Several options are under consideration for linking Caltrain passengers to the East Bay. One option would transform STC
from a stub terminal to a through station with the tunnel extending from the station, with all trains stopping at STC before
continuing to the East Bay. STC's six platform tracks could handle all trains operating to San Francisco, even in High
Growth service plan if all trains run through, assuming dwell time values are similar to the dwell time values at San Jose
Diridon (trains could not turn around at STC). The High Growth service plan may also potentially accommodate an
interlined, electrified Capitol Corridor service to Sacramento; however, the Baseline and Moderate Growth service plans
do not have available slots to accommodate interlined service.

Another option would extend the tunnel from around 4th & Townsend/4th & King station (either at the station or farther
south). For this concept, not all Caltrain service would stop at STC. In order to fully serve demand to both STC and the
East Bay, a significant investment to increase the throughput of the corridor to the south beyond what is envisioned in
the High Growth service plan to achieve a mostly four-track corridor to San Jose. Otherwise, both investments would be
substantially constrained and underutilized. Furthermore, the junction between the tunnel and DTX would need to be
fully grade separated; otherwise capacity would be even more limited.

A second Transbay Tube would exacerbate crowding challenges in the Baseline and Moderate Growth service plans. In
contrast, the High Growth service plan could accommodate increased demand and new services. As envisioned in the
State Rail Plan, new regional trains may be interlined connecting Sacramento, San Francisco, and San Jose using the
Express B slots. If rail service is interlined along the Dumbarton corridor as well, regional trains could serve a “C" shaped
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route via the Second Transbay Tube, San Francisco, and the Dumbarton Bridge. Further analysis of regional and
megaregional travel patterns is necessary to determine optimal routing and interlining options.

FIGURE 32: SECOND TRANSBAY TUBE CONCEPTS WITH DUMBARTON RAIL
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8. NEXT STEPS

e Board Uses of this Information

e Future Work
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Appendix A

INTERNAL WORKING DRAFT

Table A-1: Southbound Customer Timetable for Baseline Growth

REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG
IC (C- (C- (C- IC IC (C- (C- (C- IC (C- (C- (C- IC IC (C- (C- (C- (C- (C- (C- (C- (C- (C-

Train type HSR (HSR) EXP) HSR EXP) EXP) HSR (HSR) (HSR) EXP) HSR EXP) EXP) HSR (HSR) EXP) HSR EXP) EXP) HSR (HSR) (HSR) EXP) HSR EXP) EXP) HSR EXP) HSR EXP) EXP) HSR EXP) HSR EXP) EXP)
Train number 805 755 407 905 507 301 807 705 757 409 907 509 303 809 759 411 909 511 305 811 707 761 413 911 Eil3 307 813 415 913 GEils) 309 815 417 915 517 311
SALESFORCE TRANSIT CENTER (STC) 6:10 6:13 6:16 6121 626 640 6:43 6146 651 656 7:10 713 716 721 7:26 740 743 746 751 756 810 813 816 821 826 840 843 846 851 856
TOWNSEND / 4TH AND KING | 6:18 6:21 6:26  6:31 | 6:48 651 656 7:01 | 718 721 726 7:31 | 748 751  7:56  8:.01 | 8:18 821 8:26 831 | 848 851 856  9:.01
22nd STREET | | | 6:31 6:36 | | | 7.01  7:.06 | | | 731 7:36 | | | 8:.01 8:06 | | | 8:31 8:36 | | | 9:.01  9:06
BAYSHORE | 6:29 | | | | 6:59 | | | | 7:29 | | | | 7:59 | | | | 8:29 | | | | 8:59 | | |
SOUTH SAN FRANCISCO | | | | 6:43 | | | | 7:13 | | | | 7:43 | | | | 8:13 | | | | 8:43 | | | | 9:13
SAN BRUNO | | | 6:39 | | | | 7:09 | | | | 7:39 | | | | 8:09 | | | | 8:39 | | | | 9:09 |
MILLBRAE 6:30 6:38 | 6:43 6:48 7:00 7:08 | 7:13 7:18 7:30 7:38 | 7:43 7:48 8:00 8:08 | 8:13 8:18 8:30 8:38 | 8:43 8:48 9:00 9:08 | 9:13 9:18
BROADWAY | 6:41 | | | | 7:11 | | | | 7:41 | | | | 8:11 | | | | 8:41 | | | | 9:11 | | |
BURLINGAME | | | | 6:52 | | | | 7:22 | | | | 7:52 | | | | 8:22 | | | | 8:52 | | | | 9:22
SAN MATEO | | | 6:47 655 | | | 717 725 | | | 747 755 | | | 8:17 825 | | | 8:47 855 | | | 917  9:25
HAYWARD PARK | 6:45 | | | | 7:15 | | | | 7:45 | | | | 8:15 | | | | 8:45 | | | | 9:15 | | |
HILLSDALE | 6:48 | 6:52  6:58 | 7:18 | 722 7:28 | 7:48 | 752 7:58 | 8:18 | 822 828 | 8:48 | 852 858 | 9:18 | 922  9:28
BELMONT | | | 6:55 | | | | 7:25 | | | | 7:55 | | | | 8:25 | | | | 8:55 | | | | 9:25 |
SAN CARLOS | 6:52 | | | | 7:22 | | | | 7:52 | | | | 8:22 | | | | 8:52 | | | | 9:22 | | |
REDWOOD CITY | 6:56 | | 7:04 | 7:26 | | 7:34 | 7:56 | | 8:04 | 8:26 | | 8:34 | 8:56 | | 9:04 | 9:26 | | 9:34
ATHERTON | | | | 7:08 | | | | 7:38 | | | | 8:08 | | | | 8:38 | | | | 9:08 | | | | 9:38
MENLO PARK | | | 7:02 | | | | 7:32 | | | | 8:02 | | | | 8:32 | | | | 9:02 | | | | 9:32 |
PALO ALTO | 7:01 | 7:05 7:11 | 7:31 | 7:35 741 | 8:01 | 8:05 8:11 | 8:31 | 8:35 8:41 | 9:01 | 9:05 9:11 | 9:31 | 9:35 9:41
STANDFORD STADIUM | | I I I I | I I I I | | I I I | | I I I I | | | | I I I I
CALIFORNIA AVENUE | | | 7:08 | | | | 7:38 | | | | 8:08 | | | | 8:38 | | | | 9:08 | | | | 9:38 |
SAN ANTONIO | 7:05 | | | | 7:35 | | | | 8:05 | | | | 8:35 | | | | 9:05 | | | | 9:35 | | |
MOUNTAIN VIEW | 7:09 | 7:13 7.8 | 7:39 | 7:43 748 | 8:09 | 8:13 8:18 | 8:39 | 843  8:48 | 9:09 | 913  9:18 | 9:39 | 9:43  9:48
SUNNYVALE | 7:13 | 7:17 | | 7:43 | 7:47 | | 8:13 | 8:17 | | 8:43 | 8:47 | | 9:13 | 9:17 | | 9:43 | 9:47 |
LAWRENCE | 7:16 | | 7:27 | 7:46 | | 7:57 | 8:16 | | 8:27 | 8:46 | | 8:57 | 9:16 | | 9:27 | 9:46 | | 9:57
SANTA CLARA | | | 7:23 | | | | 7:53 | | | | 8:23 | | | | 8:53 | | | | 9:23 | | | | 9:53 |
COLLEGE PARK | | I I I I | I I I I l | I I I l | I I I I l | | I I I I I
SAN JOSE 7:05 7:24 7:26 7:12 7:30 7:38 7:35 7:48 7:54 7:56 7:42 8:00 8:08 8:05 8:24 8:26 8:12 8:30 8:38 8:35 8:48 8:54 8:56 8:42 9:00 9:08 9:05 9:26 9:12 9:30 9:38 9:35 9:56 9:42 10:00 10:08
TAMIEN | | 07:29 | 07:33 0741 | | | 07:59 | 0803 08:11 | | 08:29 | 08:33 0841 | | | 0 8:59 | 09:03 09:11 | 09:29 | 09:33 0941 | 09:59 | »10:03 »10:11
CAPITOL | | I I | | I I [ | I I [ | I | I I
BLOSSOMHILL [ | I I | | I I | | I I | | I | I I
MORGAN HILL | | I I | | I I | | I I | | I | I I
SAN MARTIIN I | I I I | I I I | I I I | I I I I
GILROY 7:31 749 7:37 801 813 819 8:07 831 8:49 8:37 9:01 9113  9:19 9:07 9:31 9:37 10:01 10:07
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INTERNAL WORKING DRAFT

Table A-2: Northbound Customer Timetable for Baseline Growth

REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG
(C- (C- (C- (C- (C- IC IC (C- (C- (C- IC (C- (C- (C- IC IC (C- (C- (C- IC (C- (C- IC IC
Train type EXP) EXP) HSR EXP) HSR EXP) EXP) (HSR) (HSR) HSR EXP) HSR EXP) EXP) (HSR) HSR EXP) HSR EXP) EXP) (HSR) (HSR) HSR EXP) HSR EXP) EXP) (HSR) HSR EXP) HSR EXP) (HSR) (HSR) HSR HSR
Train number 512 910 316 810 514 756 704 912 318 812 516 758 914 320 814 518 422 760 706 916 322 816 520 424 762 918 324 818 522 764 708 920 820
GILROY 6:03 6:25 6:31 6:33 6143 649 655 7:01 7:03 T7:13 7:25 7:31 7:43 749 755 8:01 8:13 825 8:31 843 849 855 9:.01
SAN MARTIN | | | | | | | | | | | | | | | | | | | | | | |
MORGAN HILL 613 | | 643 | | | | 713 | | | | | | | | | | | | | |
BLOSSOMHILL 6:22 | | 6:52 | | | | 7:22 | | | | | | | | | | | | | |
CAPITOL 6:27 | | 6:57 | | | | 721 | | | | | | | | [ | | | | |
TAMIEN 6:27  6:31 | 6:49 | 6:57  7:.01 | | | 7:19 | 727 7:31 | | 7:49 | 7:57 801 | | | 8:19 | 8:27 831 | | 8:49 | 8:57 | | | |
SAN JOSE 6:30 6:34 648 652 655 7:00 7:.04 706 712 7:18 722 725 730 734 736 7:48 752 755 800 804 806 812 818 822 825 830 834 836 848 852 855 9:00 9:06 912 918 9:25
SAN JOSE 6:32  6:36_ 650 654 657 7:02  7:06 720 724 727 732 7:36 750 754 757 8:02 806 820 824 827 832 836 850 854 857 9:02 9:20  9:27
COLLEGE PARK | | | | | | | | | | | | | | | | | | | | | | [ [ | | | |
SANTA CLARA 6:39 | | | | 7:09 | | | | 7:39 | | | | 8:09 | | | | 8:39 | | | | 9:09 | |
LAWRENCE | 6:45 | 7:08 | | 7:15 | 7:38 | | 7:45 | 8:08 | | 8:15 | 8:38 | | 8:45 | 9:08 | | | |
SUNNYVALE 6:45 6:48 | | | 715 7:18 | | | 7:45  7:48 | | | 8:15 819 | | | 8:45 849 | | | 9:15 | |
MOUNTAIN VIEW 6:48  6:52 | 7:13 | 718 7:22 | 7:43 | 7:48  7:52 | 8:13 | 8:18 822 | 8:43 | 8:48 852 | 9:13 | 9:18 | |
SAN ANTONIO | 6:56 | | | | 7:26 | | | | 7:56 | | | | 8:26 | | | | 8:56 | | | | | |
CALIFORNIA AVENUE 6:53 | | | | 7:23 | | | | 7:53 | | | | 8:23 | | | | 8:53 | | | | 9:23 | |
PALO ALTO 6:57  7:00 | 7:20 | 727 7:30 | 7:50 | 7:57 800 | 8:20 | 8:27 830 | 8:50 | 8:57  9:00 | 9:20 | 9:27 | |
MENLO PARK 6:59 | | | | 7:29 | | | | 7:59 | | | | 8:29 | | | | 8:59 | | | | 9:29 | |
ATHERTON | | | 7:23 | | | | 7:53 | | | | 8:23 | | | | 8:53 | | | | 9:23 | | | |
REDWOOD CITY | 7:05 | 7:27 | | 7:35 | 7:57 | | 8:05 | 8:27 | | 8:36 | 8:57 | | 9:06 | 9:27 | | | |
SAN CARLOS | 7:08 | | | | 7:38 | | | | 8:08 | | | | 8:39 | | | | 9:09 | | | | | |
BELMONT 7:06 | | | | 7:36 | | | | 8:06 | | | | 8:36 | | | | 9:06 | | | | 9:36 | |
HILLSDALE 7:09  7:12 | 7:33 | 739 742 | 8:03 | 8:09 812 | 8:33 | 8:39 843 | 9:03 | 9:09 9:13 | 9:33 | 9:39 | |
HAYWARD PARK | 7:15 | | | | 7:45 | | | | 8:15 | | | | 8:46 | | | | 9:16 | | | | | |
SAN MATEO 7:14 | | 7:36 | 7:44 | | 8:06 | 8:14 | | 8:36 | 8:44 | | 9:06 | 9:14 | | 9:36 | 9:44 | |
BURLINGAME | | | 7:39 | | | | 8:09 | | | | 8:39 | | | | 9:09 | | | | 9:39 | | | |
BROADWAY | 7:19 | | | | 7:49 | | | | 8:19 | | | | 8:50 | | | | 9:20 | | | | | |
MILLBRAE 718 T7:22 | 743 7:32 748 752 | 8:13 802 818 822 | 843 832 848 853 | 9:13 9:02 918 9:23 | 9:43 9:32 9148 | 10:02
SAN BRUNO 7:22 | | | | 7:52 | | | | 8:22 | | | | 8:52 | | | | 9:22 | | | | 9:52 | |
SOUTH SAN FRANCISCO | | | 7:48 | | | | 8:18 | | | | 8:48 | | | | 9:18 | | | | 9:48 | | | |
BAYSHORE | 7:35 | | | | 8:05 | | | | 8:35 | | | | 9:05 | | | | 9:35 | | | | | |
22nd STREET 7:31 | | 7:55 | 8:01 | | 8:25 | 8:31 | | 8:55 | 9:01 | | 9:25 | 9:31 | | 9:55 | 10:01 | |
TOWNSEND / 4TH AND KING 735 742 740 800 | 805 812 8:10 8:30 | 8:35 842 8:40  9:00 | 9:05 9:13 9:10  9:30 | 9:35 9143 9:40 10:00 | 10:05 10:10 |
SALESFORCE TRANSIT CENTER (STC) 739 746 744 804 750 809 816 814 834 820 839 846 844 9:04 850 9:09 9:17 9:14 934 920 9:39 947 9:44 10:04 9:50 10:09 10:14 10:20
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CALTRAIN BUSINESS PLAN

SERVICE PLANNING REPORT - INTERNAL WORKING DRAFT

Table A-3: Southbound Customer Timetable for Moderate Growth

REG

REG

REG

REG

REG

REG

REG

REG

REG

REG

REG REG REG REG REG REG REG REG REG REG REG REG REG REG
(C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C-

Train type LCL) HSR EXP) HSR LCL) HSR EXP) LCL) HSR EXP) HSR LCL) HSR EXP) HSR LCL) HSR EXP) HSR LCL) HSR EXP) LCL) HSR EXP) LCL) HSR EXP) LCL) HSR EXP) LCL) HSR EXP) LCL) HSR EXP) LCL) HSR EXP)
Train number 103 811 305 715 ) 813 405 203 815 307 719 7 817 407 721 105 819 309 723 9 821 409 205 823 311 11 825 411 107 827 313 13 829 413 207 831 315 15 833 415
SALESFORCE TRANSIT CENTER (STC) 6:02 6:10 613 6:17 6225 6:28 632 640 6:43 6:47 655  6:58 7.02 710 713 717 725 728 7:32 740 7:43  7:47 755 T7:58 8:02 810 813 817 825 828 832 840 843 847 855 858
TOWNSEND / 4TH AND KING 6:07 | 6:18 6:21 631 6:33  6:37 | 6:48 6:51  7:01  7:03 7:.07 | 7:18 721 731  7:33 737 | 748 751  8:01 8:03 8:07 | 8:18 821 831 833 837 | 848 851 9:01 9:03
22nd STREET 6:11 | 6:23 6:26 | 6:38  6:41 | 6:53 6:56 | 7:08 7:11 | 7:23 7:26 | 7:38 741 | 753  7:56 | 8:08 8:11 | 823 8126 | 838 841 | 853 8156 | 9:08
BAYSHORE 6:15 | | 6:30 | | 6:45 | | 7:00 | | 7:15 | | 7:30 | | 7:45 | | 8:00 | | 8:15 | | 8:30 | | 8:45 | | 9:00 | |
SOUTH SAN FRANCISCO 6:20 | 6:31 6:35 | 6:46  6:49 | 7:01 7:05 | 7:16 7:20 | 7:31 7:35 | 7:46 749 | 801 8:05 | 8:16 8:20 | 831 835 | 8:46  8:49 | 9:01  9:05 | 9:16
SAN BRUNO 6:23 | | 6:38 | | 6:53 | | 7:08 | | 7:23 | | 7:38 | | 7:53 | | 8:08 | | 8:23 | | 8:38 | | 8:53 | | 9:08 | |
MILLBRAE 6:27 6:31 6:36 | 6:46 651 656 7:.01 7:06 | 716 7:21 727 T7:31 7:36 | 746 751 756 801 8:06 | 8:16 8:21 827 831 836 | 846 851 856 9:01 9:06 | 916  9:21
BROADWAY | | | 6:43 | | | | | 7:13 | | | | | 7:43 | | | | | 8:13 | | | | | 8:43 | | | | | 9:13 | |
BURLINGAME 6:30 | | | | | 7:00 | | | | | 7:30 | | | | | 8:00 | | | | | 8:30 | | | | | 9:00 | | | | |
SAN MATEO | | | 646 | | | | | 716 | | | | | 746 | | \ | | 816 | | \ | | 846 | | | [ | 916 | |
HAYWARD PARK 6:34 | | 6:49 | | 7:04 | | 7:19 | | 7:34 | | 7:49 | | 8:04 | | 8:19 | | 8:34 | | 8:49 | | 9:04 | | 9:19 | |
HILLSDALE 6:38 | 6:43 6:53 | 6:58  7:.08 | 7:13 7:23 | 7:28 7:38 | 7:43 7:53 | 7:58  8:08 | 8:13 823 | 8:28 8:38 | 8:43 853 | 8:58  9:08 | 9:13 9:23 | 9:28
BELMONT 6:41 | | | | | 7:11 | | | | | 7:41 | | | | | 8:11 | | | | | 8:41 | | | | | 9:11 | | | | |
SAN CARLOS | | | 6:57 | | | | | 7:27 | | | | | 7:57 | | | | | 8:27 | | | | | 8:57 | | | | | 9:27 | |
REDWOOD CITY 6:50 | 6:48 7:05 | 7:03  7:20 | 7:18 7:35 | 7:33 7:50 | 7:48 8:05 | 8:03  8:20 | 818 835 | 8:33 8:50 | 8:48  9:.05 | 9:03  9:20 | 9:18 9:35 | 9:33
ATHERTON 6:53 | | | | | | | | I | | 753 | | | | | \ | | \ [ 853 | | | | | | | | | | |
MENLO PARK | | | 7:09 | | 7:24 | | 7:39 | | | | | 8:09 | | 8:24 | | 8:39 | | | | | 9:09 | | 9:24 | | 9:39 | |
PALO ALTO 6:57 | 6:53 7:12 | 7.08 727 | 7:23 7:42 | 7:38 7:57 | 7:53 8:12 | 8:08  8:27 | 823 842 | 8:38 8:57 | 853 9112 | 9:08  9:27 | 9:23 942 | 9:38
STANDFORD STADIUM | | [ | | | | | | | | | | | | | | | \ | | \ [ \ | | | | | I | | I | |
CALIFORNIA AVENUE 7:03 | | 7:18 | | 7:33 | | 7:48 | | 8:03 | | 8:18 | | 8:33 | | 8:48 | | 9:03 | | 9:18 | | 9:33 | | 9:48 | |
SAN ANTONIO 7:.07 | | 7:22 | | 7:37 | | 7:52 | | 8:07 | | 8:22 | | 8:37 | | 8:52 | | 9:07 | | 9:22 | | 9:37 | | 9:52 | |
MOUNTAIN VIEW 7:11 | 6:59 7:26 | 7:14 740 | 7:29 7:56 | 7:44 8:11 | 7:59 8:26 | 8:14  8:40 | 829 856 | 8:44 9:11 | 859  9:26 | 914 940 | 9:29 956 | 9:44
'SUNNYVALE 7:14 | 7:04 7:29 | 719 744 | 7:34 7:59 | 7:49 8:14 | 8:04 8:29 | 819 844 | 834 859 | 8:49 9:14 | 9:04 929 | 919 944 | 9:34 959 | 9:49
LAWRENCE 7:17 | | 7:32 | | 7:47 | | 8:02 | | 8:17 | | 8:32 | | 8:47 | | 9:02 | | 9:17 | | 9:32 | | 9:47 | | 10:02 | |
SANTA CLARA 7:22 | | 7:37 | | 7:51 | | 8:07 | | 8:22 | | 8:37 | | 8:51 | | 9:07 | | 9:22 | | 9:37 | | 9:51 | | 10:07 | |
COLLEGE PARK | | | | | | | | | | | | l | | | | | \ | | \ | | \ | | l | | l | | l | |
SAN JOSE 7:30 703 7:20 7:43 7:45 7:18 7:35 8:00 7:33 750 813  8:15 748 805 828 830 803 820 843 845 818 8:35 9:00 833 850 9115 848 9:.05 9:30 9:03  9:20  9:45 9:18  9:35 10:00 9:33  9:50 10:15 9:48 10:05
TAMIEN 07:33 | 7:24 | 07:48 | 7:39 08:03 | 7:54 | 08:18 | 8:09 | 08:33 | 8:24 | 08:48 | 8:39 09:03 | 854 09:18 | 9:09 09:33 | 9:24 09:48 | 9:39 ) 10:03 | 9:54 »10:18 | 10:09
CAPITOL | 7:28 | | 7:43 | 7:58 | | 8:13 | | 8:28 | | 8:43 | 8:58 | 9:13 | 9:28 | 9:43 | 9:58 | 10:13
BLOSSOMHILL | 7:32 | | 0 7:46 | 8:02 | | 08:16 | | 8:32 | | 0 8:46 | 9:02 | 09:16 | 9:32 | 09:46 | 10:02 | »10:16
MORGAN HILL | 7:41 | | | 8:11 | | | | 8:41 | | | 9:11 | | 9:41 | | 10:11 |
SAN MARTIN | | | I | | | | | | | | | | | | | | I | |
GILROY 7:28 07:50  8:09 7:43 758 08:20 8:39 8:13 8:54 8:28 0850  9:09 8:43 8:58 09:20 9:13 9:28 09:50 9:43 9:58 »10:20 10:13
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CALTRAIN BUSINESS PLAN

SERVICE PLANNING REPORT - INTERNAL WORKING DRAFT

Table A-4: Northbound Customer Timetable for Moderate Growth

REG

REG

REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG

(C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C- (C-
Train type EXP) HSR LCL) EXP) HSR LCL) EXP) HSR LCL) HSR EXP) HSR LCL) HSR EXP) HSR LCL) EXP) HSR LCL) HSR EXP) HSR LCL) HSR EXP) HSR LCL) HSR EXP) HSR LCL) EXP) HSR LCL) HSR EXP) HSR LCL) HSR EXP) HSR HSR
Train number 404 806 102 304 808 8 406 810 206 702 306 812 10 704 408 814 104 308 816 12 708 410 818 208 710 310 820 14 712 412 822 106 312 824 16 716 414 826 210 718 314 828 720
GILROY 6:03 6:10 6:18 6:33 6:38 6140 6:48 6:53 7:03 7:10  7:18 7:23 7:33 7:38 740 748 7:53 8:03 8:10 818 8:23 8:33 8:38 840 848 853
SAN MARTIIN | | | | | | | | | | | | | | | | | | | | | | | | | |
MORGAN HILL | 6:20 | | | 6:50 | | | 7:20 | | | | 7:50 | | | 8:20 | | | | 8:50 | |
BLOSSOMHILL 6:14 | 6:29 | 6:44 | | 6:59 | | 7:14 | 7:29 | | 7:44 | | 7:59 | | 8:14 | 8:29 | | 8:44 | | 8:59 | |
CAPITOL 6:18 | 6:33 | 6:48 | | 7:03 | | 7:18 | 7:33 | | 7:48 | | 8:03 | | 8:18 | 8:33 | | 8:48 | | 9:03 | |
TAMIEN 6:22 | 6:27  6:37 | 6:42 652 | 6:57 | 7:07 | 7:12 | 7:22 | 727  7:37 | 7:42 | 7:52 | 7:57 | 8:07 | 8:12 | 8:22 | 827 837 | 8:42 | 852 | 8:57 | 9:07 | |
SAN JOSE 6:25 6:27 6:30 6:40 6:42 6:45 6:55 6:57 7:00 7:02 7:10 7:12 7:15 717 7:25 727 7:30 7:40 742 7:45 747 7:55 757 8:00 8:02 8:10 8:12 8:15 8:17 8:25 8:27 8:30 8:40 8:42 8:45 8:47 8155 8:57 9:00 9:02 9:10 9:12 9:17
SAN JOSE 6:31 6:29 6:33 6:46 6:44 6:48 7:01 6:59 7:03 7:16 7:14 7:18 7:31 7:29 7:33 7:46 7:44 7:48 8:01 7:59 8:03 8:16 8:14 8:18 8:31 8:29 8:33 8:46 8:44 8:48 9:01 8:59 9:03 9:16 9:14
COLLEGE PARK | | | | | | | | I | | | | | | | | | | | | | | | | | | | | | | | I | |
SANTA CLARA | | 6:39 | | 6:54 | | 7:09 | | 7:24 | | 7:39 | | 7:54 | | 8:09 | | 8:24 | | 8:39 | | 8:54 | | 9:09 | |
LAWRENCE | | 6:44 | | 6:59 | | 7:14 | | 7:29 | | 7:44 | | 7:59 | | 8:14 | | 8:29 | | 8:44 | | 8:59 | | 9:14 | |
SUNNYVALE 6:42 | 6:47  6:57 | 7:02 712 | 7:17 7:27 | 7:32 7:42 | 747 757 | 8:02 8:12 | 8:17 8:27 | 8:32 8:42 | 8:47 857 | 9:02 9:12 | 9:17 9:27 |
MOUNTAIN VIEW 6:47 | 6:50  7:02 | 7:06 717 | 7:20 7:32 | 7:36 7:47 | 7:50 802 | 8:06 8:17 | 8:20 8:32 | 8:36 8:47 | 8:50  9:02 | 9:06 9:17 | 9:20 9:32 |
SAN ANTONIO | | 6:54 | | 7:09 | | 7:24 | | 7:39 | | 7:54 | | 8:09 | | 8:24 | | 8:39 | | 8:54 | | 9:09 | | 9:24 | |
CALIFORNIA AVENUE | | 7:01 | | 7:16 | | 7:31 | | 7:46 | | 8:01 | | 8:16 | | 8:31 | | 8:46 | | 9:01 | | 9:16 | | 9:31 | |
PALO ALTO 6:53 | 7:04  7:08 | 7:19  7:23 | 7:34 7:38 | 7:49 7:53 | 804  8:08 | 8:19 8:23 | 8:34 8:38 | 8:49 8:53 | 9:04 9:08 | 9:19 9:23 | 9:34 9:38 |
MENLO PARK | | | | | 7:22 | | 7:37 | | 7:52 | | | | | 8:22 | | 8:37 | | 8:52 | | | | | 9:22 | | 9:37 | |
ATHERTON | | 7:07 | | | | | | | | | | | 8:07 | | l | | | | | | | | 9:07 | | | | | l | |
REDWOOD CITY 6:58 | 7:15 7:13 | 7:30 7:28 | 7:45 7:43 | 8:00 7:58 | 8:15 8:13 | 8:30 8:28 | 8:45 8:43 | 9:00 8:58 | 9:15 9:13 | 9:30 9:28 | 9:45 9:43 |
SAN CARLOS | | | | | 7:34 | | I | | 8.04 | | | | | 8:34 | | | | | 9:04 | | | | | 9:34 | | | | |
BELMONT | | 7:20 | | | | | 7:50 | | | | | 8:20 | | | | | 8:50 | | | | | 9:20 | | | | | 9:50 | |
HILLSDALE 7:04 | 723 719 | 738 T7:34 | 7:53 7:49 | 8:08 8:04 | 8:23 819 | 8:38 8:34 | 8:53 8:49 | 9:08 9:04 | 9:23  9:19 | 9:38 9:34 | 9:53 9:49 |
HAYWARD PARK | | 7:27 | | 7:41 | | 7:57 | | 8:11 | | 8:27 | | 8:41 | | 8:57 | | 9:11 | | 9:27 | | 9:41 | | 9:57 | |
SAN MATEO | | \ | | 744 | | | | | 8:14 | | | | | 8:44 | | | | | 9:14 | | \ | | 9:44 | | \ | |
BURLINGAME | | 7:31 | | | | | 8:01 | | | | | 8:31 | | | | | 9:01 | | | | | 9:31 | | | | | 10:01 | |
BROADWAY | | \ | | 747 | | I | I 817 I | | | I 8:47 I | | | | 9:17 | | \ | I 9:47 | | \ | I
MILLBRAE 7:10 7:01 7:34 7:25 7:16 | 7:40 7:31 8:04 7:55 7:46 | 8:10 8:01 8:34 8:25 8:16 | 8:40 8:31 9:04 8:55 8:46 | 9:10 9:01 9:34 9:25 9:16 | 9:40 9:31 10:04 9:55 9:46
SAN BRUNO | | 7:38 | | 7:52 | | 8:08 | | 8:22 | | 8:38 | | 8:52 | | 9:08 | | 9:22 | | 9:38 | | 9:52 | | 10:08 | |
SOUTH SAN FRANCISCO 7:15 | 741 7:30 | 755  7:45 | 8:11 8:00 | 8:25 8:15 | 841 830 | 8:55 8:45 | 9:11 9:00 | 9:25 9:15 | 941 9:30 | 9:55 9:45 | 10:11 10:00 |
BAYSHORE | | 7:45 | | 8:00 | | 8:15 | | 8:30 | | 8:45 | | 9:00 | | 9:15 | | 9:30 | | 9:45 | | 10:00 | | 10:15 | |
22nd STREET 7:23 | 7:50  7:38 | 8:04  7:53 | 8:20 8:08 | 8:34 8:23 | 8:50  8:38 | 9:04 8:53 | 9:20 9:08 | 9:34 9:23 | 9:50  9:38 | 10:04 9:53 | 10:20 10:08 |
TOWNSEND / 4TH AND KING 728 7116 7:54 743 | 8:09 7:58 7:46 824 8:13 | 8:39 8:28 816 854 843 | 9:09 8:58 846  9:24 9:13 | 9:39 9:28 9116 954 9143 | 10:09 9:58 9:46 10:24 10:13 |
SALESFORCE TRANSIT CENTER (STC) 732 720 758 747 735 813 802 7:50 8:28 8:17 805 843 832 820 858 847 835 9:13 9:02 850 9:28 9:17  9:05 943 9:32 9120 958 9147 9:35 10:13 10:02 9:50 10:28 10:17 10:05
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CALTRAIN BUSINESS PLAN
SERVICE PLANNING REPORT - INTERNAL WORKING DRAFT

Table A-5: Southbound Customer Timetable for High Growth

REG

REG

REG

REG

REG

REG

REG

REG

REG

REG

REG

REG

REG

REG

REG

REG

REG

REG

REG

REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG
(- (CT- (C- (c- CT- (C- (c- CT- (C- (c- CT-  (C- (c- (CT- (C- (c- CT-  (C- (c- CT- (C- (c- (C- (c- (CT- (C- (c- (CT- (C- (c- (CT- (C- (c- (CT- (C-
Train type LCL) HSR LCL) EXP) HSR LCL) HSR LCL) EXP) HSR LCL) HSR LCL) EXP) HSR LCL) HSR LCL) EXP) HSR LCL) HSR LCL) EXP) HSR LCL) HSR LCL) EXP) HSR LCL) HSR LCL) EXP) LCL) HSR REG(C EXP) LCL) HSR LCL) EXP) LCL) HSR LCL) EXP) LCL) HSR LCL) EXP) LCL) HSR LCL) EXP)
Train number 103 909 503 301 713 3 811 505 403 715 203 911 507 303 717 5 813 509 405 719 105 913 511 305 721 7 815 513 407 723 205 915 515 307 8 817 517 409 107 917 519 309 11 819 521 411 207 919 523 311 13 821 525 413
SALESFORCE TRANSIT CENTER (STC) 6:01  6:10 6:13 6:16  6:25 6:28 6:31  6:40 6:43 6:46  6:55 6:58 7:01  7:10 7:13 7:16  7:25 7:28 731 7:40 7:43 746  T:55 758 801 810 8:13 816 825 8:28 831 840 8:43 846 855 8:58
TOWNSEND / 4TH AND KING 6:06 | 6:18 6:21  6:31 6:33 6:36 | 6:48 6:51  7:.01 7.03 7:06 | 7:18 721 7:31 7:33 7:36 | 748 751 801 8.03  8:06 | 818 821 831 833  8:36 | 848 851 9:.01 9.03
22nd STREET 6:10 | 6:14  6:22 6:25 | 6:29  6:37 6:40 | 6:44  6:52 6:55 | 6:59  7:07 7:10 | 714 722 7:25 | 729 737 7:40 | 744 752 755 | 7:59 8:07 810 | 814 822 825 | 829 837 840 | 844 852 855 | 859  9:.07
BAYSHORE 6:14 | | | 6:29 | | | 6:44 | | | 6:59 | | | 7:14 | | | 729 | | | 7:44 | | | 7:59 | | | 8:14 | | | 8:29 | | | 8:44 | | | 8:59 | | |
SOUTH SAN FRANCISCO 6:19 | | 6:30 6:34 | | 6:45 6:49 | | 7:00 7:04 | | 7:15 719 | | 7:30 734 | | 7:45 749 | | 800 804 | | 815 819 | | 830 834 | | 845 849 | | 900 904 | | 9:15
SAN BRUNO 622 | | | 6:37 | | | 652 | | | 707 | | | 722 | | | 737 | | | 752 | | | 807 | | | 822 | | | 837 | | | 852 | | | 907 | | |
MILLBRAE 6:26 6:31 | 6:35 6:41 6:47 | 6:50 6:56 7.01 | 7:05 711 717 | 7:20 7:26 7:31 | 7:35 741 747 | 7:50 7:56 8:01 | 8.05 811 8:17 | 820 8:26 8:31 | 8:35 8:41 8:47 | 8:50 8:56 9:01 | 9:05 9:11 9:17 | 9:20
BROADWAY | | | | 6:44 | | | | | | | 7:14 | | | | | | | 7:44 | | | | | | | 814 [ | | | | | 8:44 | | | | | | | 9:14 | | |
BURLINGAME 630 | I | I \ | \ 700 | I | | \ | \ 730 | I | \ I | \ 800 | I | \ I | 830 | I | [ | I | 900 | I | [ | I |
SAN MATEO 633 | 628 | 648 | 643 | 703 | 658 | 718 | 713 | 733 | 728 | 748 | 743 | 803 | 758 | 818 | 813 | 833 | 828 | 848 | 843 | 9:03 | 858 | 918 | 913 |
HAYWARD PARK 6:36 | 631 | 651 | 646 | 706 | 700 | 721 | 716 | 736 | 731 | 751 | 746 | 806 | 801 | 821 | 816 | 836 | 831 | 851 | 846 | 206 | 901 | 921 | 916 |
HILLSDALE 639 | 634 642 654 | 6:49 657 709 | 704 712 724 | 719 727 739 | 734 742 754 | 749 757 809 | 804 812 824 | 819 827 839 | 834 842 854 | 849 857 909 | 904 912 924 | 919 927
BELMONT 642 | | | 657 | | | 712 | | | 727 | | | 742 | | | 757 | | | 812 | | | 827 | | | 842 | | | 857 | | | 912 | | | 927 | | |
SAN CARLOS 6:45 | 6:37 | 7:00 | 6:52 | 7:15 | 7:.07 | 7:30 | 7:22 | 7:45 | 7:37 | 8:00 | 7:52 | 8:15 | 8:07 | 8:30 | 822 | 8:45 | 8:37 | 9:00 | 8:52 | 9:15 | 9:07 | 9:30 | 9:22 |
REDWOOD CITY 6:50 | 6:43  6:48 7:.05 | 6:58  7.03 7:20 | 713 718 7:35 | 7:28  7:33 7:50 | 743 748 8.05 | 7:58  8:.03 8:20 | 813 818 835 | 8:28 8:33 850 | 843 848 905 | 858 9:.03 920 | 913 9118 935 | 9:28  9:33
ATHERTON [ | [ I I [ I [ 724 | [ I I [ I [ [ [ I I \ I | [ 824 | I | [ o I [ | I I [ | I I 924 | I I [ | I I
MENLO PARK 6:55 | | | 7:10 | | | | | | | 7:40 | | | 7:55 | | | 8:10 | | | | | | | 8:40 [ | 8:55 | | | 9:10 | | | | | | | 9:40 | | |
PALO ALTO 6:58 | 6:48 6:53 712 | 7.03 7.08 727 | 7:18 7:23 7:42 | 733 738 7:58 | 7:48 7:53 8:12 | 8.03 8:.08 8:27 | 8:18 8:23 8:42 | 8:33 8:38 858 | 8:48 8:53 9:12 | 9:03 9:08 9:27 | 9:18 9:23 9:42 | 9:33 9:38
STANDFORD STADIUM [ | I | | \ | \ [ | I | I \ | [ [ | I | \ I | [ [ | I | [ . | [ | I | [ | I | [ | I | [ | I |
CALIFORNIA AVENUE 700 | | | 715 | | | 730 | | | 745 | | | 800 | | | 815 | | | 830 | | | 845 | | | 900 | | | 915 | | | 930 | | | 945 | | |
SAN ANTONIO 704 | | | 719 | | | 734 | | | 749 | | | 804 | | | 819 | | | 834 | | | 849 | | | 904 | | | 919 | | | 934 | | | 949 | | |
MOUNTAIN VIEW 7.07 | 6:55  6:59 7:22 | 710 714 7:37 | 725 7:29 7:52 | 740 744 8:.07 | 7855  7:59 8:22 | 810 814 8:37 | 825 829 852 | 8:40 8:44  9.07 | 855 859 922 | 910 914 937 | 925 929 952 | 9:40 944
' SUNNYVALE 711 659  7:03 7:26 | 7:14 718 741 | 729 7:33 7:56 | 7:44 748 811 | 759 803 8:26 | 814 818 841 | 829 833 856 | 844 848 911 | 859 903 926 | 914 918 941 | 929 933 956 | 9:44 948
LAWRENCE 714 | 703 | 729 | 718 | 744 | 733 | 759 | 748 | 814 | 803 | 829 | 818 | 844 | 833 | 859 | 848 | 914 | 903 | 929 | 918 | 944 | 933 | 959 | 948 |
SANTA CLARA 719 | | | 7:34 | | | 749 | | | 8:04 | | | 819 | | | 834 | | | 849 | | | 204 | | | 919 | | | 934 | | | 949 | | | 1004 | | |
COLLEGE PARK | | | | | | | | | | | | | | | | | | | | | | | | | | | | | || | | | | | | | | | | | | | | | | |
SAN JOSE 7:26 7:02 7:15 7:19 7:28 7:41 717 7:30  7:34 7:43 7:56 7:32 7:45 7:49 7:58 8:11 747 8:00  8:04 8:13 8:26 8:02 8:15 8:19 8:28 8:41 8:17 8:30 834 843 856 8:32 8:45 8:49 9:11 8:47 _9:00 9:04 9:26 9:02 9:15 9:19 9:41 9:17 9:30 9:34 9:56 9:32 9:45 949 10:11 9:47 _10:00 10:04
TAMEN 07:29 | 07:18 7:23 | 07:44 | 07:33 7:38 | 07:59 | 0748 7:53 | 0814 | 0803 808 | 08:29 | 0818 8:23 | 0844 | 0833 838 | 08:59 | 0848 853 0914 | 09:03 908 0929 | 09:18 9:23 0944 | 09:33  9:38 0959 | 09:48  9:53 »10:14 | »10:03 10:08
CAPITOL | 7:27 | | 741 | | 7:57 | | 811 | | 8:27 | | 841 | | | 9:11 | 9:27 | 9:41 | 9:57 | 10:11
BLOSSOMHILL | 7:31 | | 07:45 | | 8:01 | | 08:15 | | 8:31 | | 08:45 | | 9:01 | 09:15 | 9:31 | 09:45 | 10:01 | »10:15
MORGAN HILL | 740 | | | | 810 | | | | 840 | | | | 9:10 | | 9:40 | | 10:10 |
SAN MARTIN | | [ [ | | | [ [ | | I I I | | | | | | | | | |
GILROY 7.27 0749 753 7:42 8:08 7.57 0819 823 8:12 8:38 8:27 0849 853 8:42 9.08 857 09:19 9:12 9:27 09:49 9:42 9.57 »10:19 10:12
Cal
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Table A-6: Northbound Customer Timetable for High Growth

REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG REG
= (& €cT- (- (c- CcT- (- (c- (CT- c-  (c (CT- (C (S (CT- c (- (CT- € (© (CT- c-  (c (CT- © (@& (CT- = @ (CT- © (© (CT- (c-

Train type LCL) EXP) HSR LCL) LCL) EXP) HSR LCL) LCL) EXP) HSR LCL) HSR LCL) EXP) HSR LCL) HSR LCL) EXP) HSR LCL) HSR LCL) EXP) HSR LCL) HSR LCL) EXP) HSR LCL) HSR LCL) EXP) HSR LCL) HSR LCL) EXP) HSR LCL) HSR LCL) EXP) HSR LCL) HSR LCL) EXP) HSR LCL) HSR EXP) HSR HSR
Train number 4 404 806 504 104 306 906 506 6 406 808 508 702 204 308 908 510 704 8 408 810 512 706 106 310 910 514 708 10 410 812 516 710 206 312 912 518 712 12 412 814 520 714 108 314 914 522 716 14 414 816 524 718 316 916 720
GILROY 6:05 6:11  6:20 6:35 6:39 641  6:50 6:54 7:.05 7:09 711 720 7:24 7:35 7:39 741 750 7:54 8:05 8:09 8:11 820 8:24 8:35 839 841 850 854
SAN MARTIIN | | | | | | | | | | | | | | | | | | | | | | | | | | | |
MORGAN HILL | 6:21 | | | 6:51 | | | | 7:21 | | | | 7:51 | | | | 8:21 | | | | 851 | |
BLOSSOMHILL 6:14 | 630 | 644 | | 7:00 | | 7:14 | | 730 | | | | 8:00 | | 8:14 | | 830 | | 844 | | 9:00 | |
CAPITOL 619 | 634 | 649 | | 704 | | 719 | | 734 | | | | 804 | | 819 | | 834 | | 849 | | 904 | |
TAMEN 616 6:23 | 6:27 631 638 | 642 646 653 | 657 | 7:08 | 7:12 | 7:16 _ 7:23 | 7:27 | 7:31  7:38 | 742 | 7:46 | 757 | 801 808 | 812 | 816 823 | 8:27 | 831 838 | 842 | 846 853 | 857 | 9:08 | |
SAN JOSE 6:19 626 628 630 634 641 643 645 649 656 658 7.00 7:.02 711 718 715 717 719 7260 728 7:30  7:32  7:34 T4l 7143 T45 747 749 7558 800 802 804 811 813 815 817 819 826 828 830 832 834 841 843 847 849 856 858 900 902 911 913 917
SAN JOSE 621 6:32 6:30 6:34 636 647 645 649 651 7:.02 7:00 7:04 717 715 719 721 732 730 7:34 736 747 745 749 7:51 - 8:00 804 8:06 817 815 819 821 832 830 834 836 847 845 849 851 9:02  9:00 9:04 9:17  9:15
COLLEGE PARK | | | | | | | | | | | | | | | | | | | | | | | | | | | | | [ | | | | | | | | | | | | | |
SANTA CLARA 627 | | | 642 | | | 657 | | | | | | 727 | | | 742 | | | 757 | | | 812 | | 827 | | | 842 | | | 857 | | | | |
LAWRENCE 6:32 | | 6:43 647 | | 658  7:02 | | 7:13 | | 7:28 7:32 | | 7:43 7:47 | | 7:58 8:02 | | 8:13 8:17 | | 828 8:32 | | 8:43 8:47 | | 858 9:02 | | 9:13 | |
SUNNYVALE 635 643 | 647 650 658 | 702 705 713 | 717 728 | 7:32 735 743 | 7:47 750 758 | 8:02 805 813 | 8:17 820 828 | 832 835 843 | 8:47 850 858 | 9:02 905 913 | 9:17 928 |
MOUNTAIN VIEW 6:39  6:47 | 6:51 654 7:02 | 7.06 709 717 | 7:21 7:32 | 7:36 7:39 747 | 7:51 754 8:02 | 8:06 809 817 | 8:21 824 832 | 8:36 8:39 847 | 8:51 854  9:02 | 9:06 9:09 917 | 9:21 9:32 |
SAN ANTONIO 6:42 | | | 6:57 | | | 7:12 | | | | | | 7:42 | | | 7:57 | | | 8:12 | | | 8:27 | | 8:42 | | | 8:57 | | | 9:12 | | | | |
CALIFORNIA AVENUE 6:46 | | | 7:01 | | | 7:16 | | | | | | 7:46 | | | 8:01 | | | 8:16 | | | 8:31 | [ 8:46 | | | 9:01 | | | 9:16 | | | | |
PALO ALTO 6:49  6:53 | 6:58  7:04  7.08 | 713 719 723 | 7:28 7:38 | 7:43 749  7:53 | 7:58 8:04  8:08 | 8:13 819 823 | 8:28 8:34 838 | 8:43 8:49 853 | 8:58 9:04  9:08 | 9:13 919  9:23 | 9:28 9:38 |
MENLO PARK 652 | | | 707 | | | 722 | | | | | | | 752 | | | 807 | | | 822 | | | | | | 852 | | | 907 | | | 922 | | | | |
ATHERTON | | | | | | | | | | | | 738 | | | | | | | | | | | | | | | 838 | I 1 | | | | | | | | | | | | | |
REDWOOD CITY 6:58  6:58 | 7:05 713 743 | 7:20 728 7:28 | 7:35 743 743 | 7:50 758  7:58 | 8:05 813 813 | 8:20 828  8:28 | 8:35 843 843 | 8:50 858 858 | 9:05 913 913 | 9:20 9:28  9:28 | 9:35 9:43 |
SAN CARLOS 702 | | 700 717 | | 724 732 | | 7:39 747 | | 754 802 | | 8:09 817 | | 8:24 832 | | 8:39 847 | | 854 902 | | 9:09 917 | | 9:24 932 | | 9:39 ] |
BELMONT 7:04 | | | 7:19 | | | 734 | | | 7:49 | | | 8:04 | | | 8:19 | | | 834 | | | 8:49 | | 9:04 | | | 9:19 | | | 934 | | | | |
HILLSDALE 7:08  7:.04 | 713 723 719 | 7:28 738 7:34 | 7:43 753 7.49 | 7:58 8:08  8:.04 | 8:13 823 819 | 8:28 838 834 | 8:43 853 849 | 8:58 9:08  9:04 | 9:13 923 919 | 9:28 9:38  9:34 | 9:43 9:49 |
HAYWARD PARK 711 | | 715 726 | | 730 741 | | 7:45 756 | | 8:00 811 | | 8:15 826 | | 8:30 841 | | 8:45 856 | | 900 911 | | 9:15 926 | | 9:30 941 | | 9:45 | |
SAN MATEO 713 | | 718 728 | | 733 743 | | 7:48 758 | | 8:03 813 | | 8:18 828 | | 8:33 843 | | 8:48 858 | | 903 913 | | 9:18 928 | | 9:33 943 | | 9:48 | |
BURLINGAME | | | | 731 | | | | | | | 801 | | | | | | | &3l | | | | | | | 901 | [ | | | | 931 | | | | | | | | |
BROADWAY 77| I I [ I I | Tar | | I [ \ \ | 817 | I I | I I I 847 | | | \ \ Lo 917 | I I [ I | | 947 | | | \ \
MILLBRAE 7:20 711 7:00 | 735 726  T7:15 | 750 741 730 | 8:05 756 745 | 820 811 800 | 8:35 826 815 | 850 841 830 | 9:05 856 845 | 9:20 911 9:00 | 9:35  9:26 915 | 950 941  9:330 | 9:56  9:45
SAN BRUNO 723 | | | 739 | | | 753 | | | 809 | | | 823 | | | 839 | | | 853 | | | 209 | | 923 | | | 939 | | | 953 | | | | |
SOUTH SAN FRANCISCO 727 7:16 | | 7:42  7:31 | | 757 746 | | 812 801 | | 827 816 | | 842 831 | | 857 846 | | 912 901 (. 927 916 | | 9:42 931 | | 957 946 | | 10:01 |
BAYSHORE 7:31 | | | 7:47 | | | 8:01 | | | 8:17 | | | 8:31 | | | 8:47 | | | 9:01 | | | 9:17 | (. 9:31 | | | 9:47 | | | 10:01 | | | | |
22nd STREET 7:36 7:23 | 732 751 7:39 | 747 8106 753 | 8:02 821  8:09 | 8:17 8:36  8:23 | 8:32 851  8:39 | 8:47 9:06  8:53 | 9:02 9:21  9:09 | 9:17 9:36 9:23 | 9:32 951 9:39 | 9:47 10:06  9:53 | 10:02 10:09 |
TOWNSEND / 4TH AND KING 740 728 7:16 755  T:43 | 810 7:58 746 825 813 | 8:40 828 816 855  8:43 | 910 858 846 9:25 913 | 9:40 928 9:16 955  9:43 | 10:10 958 946 10:13 |
SALESFORCE TRANSIT CENTER (STC) 744 732 720 759 T47 735 814 802 7:50 829 817 805 844 832 820 859 847 835 914 9:02 850 929 917 9:.05 944 932 920 959 947 935 10:14 10:02  9:50 10:17 10:05
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Figure A-7: Baseline Growth Stringline Graphic

CALTRAIN BUSINESS PLAN

A7



CALTRAIN BUSINESS PLAN

SERVICE PLANNING REPORT - INTERNAL WORKING DRAFT

Figure A-8: Moderate Growth Stringline Graphic
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Figure A-9: High Growth Stringline Graphic
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CALTRAIN BUSINESS PLAN
MARKET ANALYSIS AND RIDERSHIP FORECASTS MEMO

1. MARKET ANALYSIS AND RIDERSHIP
FORECASTS

This memo describes the ridership forecasting process for the Caltrain Business Plan (Business Plan). It covers existing
ridership patterns and future context that informs ridership forecasts for each Growth Scenario. It also details the
methodology and underlying assumptions used to update the Caltrain Ridership Model for use in the Business Plan.
Outcomes include ridership forecasts by scenario and time period at system, station, and origin-destination levels to
inform the Caltrain Integrated Business Model and other technical analyses such as the capital costing and economic
analysis tasks. This document also discusses assumptions and uncertainties that may affect ridership outcomes.

1.1 INTRODUCTION
PURPOSE

The market analysis and ridership forecasts provide a measure of the changing nature of Caltrain’s demand over the
next two decades and beyond. Ridership forecasts were developed to quantify the mobility effects of Business Plan
growth scenarios, provide an input to the Caltrain Integrated Business Model, capital costing and economic analyses,
and inform a comparison of growth scenarios.

METHODOLOGY

The travel market analysis draws upon a review of existing Caltrain data as well as Plan Bay Area 2040 forecasts and
recently approved plans by cities and agencies. This type of analysis identifies land use, transportation, and
socioeconomic conditions conducive to Caltrain ridership. It considers current and future markets such as commuters
traveling from San Francisco to the Peninsula and Silicon Valley, origin-destination patterns, population and employment
density and other factors informing market demand.

The Caltrain Ridership Model considers changes to regional transportation and land use context as well as changes
associated with Caltrain service patterns over time. Using the C/CAG-VTA Regional Travel Demand Model as a base, it
employs a statistical analysis of Caltrain-specific ridership factors such as socioeconomic characteristics, service
differentiation between stations, and station area land use and access. The approach also considers changes in travel
patterns with the introduction of California High Speed Rail (HSR) and constrains ridership forecasts for a comfortable
crowding condition appropriate for business planning.

FINDINGS

Caltrain has experienced substantial ridership growth over the past two decades, serving over 60,000 daily riders at this
time. Unlike traditional commuter railroads, Caltrain serves a polycentric corridor with strong travel markets in both
directions. Caltrain’s existing ridership is highly concentrated at a few stations with the highest service levels, fastest
travel times, and convenient access to population and employment hubs.

Over the next two decades, the Caltrain corridor is expected to see considerable growth. Moreover, major regional transit
investments will open new markets to Caltrain. On its current path, Caltrain will serve over 150,000 daily riders by 2040.
While electrification will expand Caltrain’s passenger capacity, the opening of DTX around 2029 could push Caltrain
demand above a comfortable level of crowding on trains during peak commute hours.

The Moderate and High Growth Scenarios (defined below) would increase Caltrain 2040 ridership to approximately
180,000 and 210,000 daily riders, respectively. Despite increasing peak period service levels, Caltrain would still
experience uncomfortable crowding conditions on express trains under the Moderate Growth Scenario. The High Growth
Scenario would comfortably serve 2040 demand within its seated capacity. Potential future changes to Caltrain’s fare
structure and uncertainties around the second Transbay tube, Dumbarton Rail, intra-San Francisco travel demand, and
off peak and weekend demand may affect ridership over time.

1 o



CALTRAIN BUSINESS PLAN
MARKET ANALYSIS AND RIDERSHIP FORECASTS MEMO

APPLICATIONS IN THE BUSINESS PLAN

The market analysis informed the service planning process, including the optimization of service patterns based on
relative demand between stations. The ridership forecasts serve as an input into the Caltrain Integrated Business Model,
economic benefit analysis, rail simulation, capital cost estimates, and evaluation of growth scenarios.

Table 1: Definitions & Abbreviations

ACE Altamont Corridor Express

All service and infrastructure improvements currently in planning or reasonably foreseeable
Baseline Growth Scenario based on current policy commitments. Includes 6 Caltrains and 4 high speed trains per hour,
per direction, by 2033.

Blended Service Shared operations between Caltrain and HSR on a mostly two track corridor

The total forecasted ridership that may be comfortably served after considering seated and

Crowding-constrained ridership . o : )
standing room on trains given train lengths and service levels.

DTX The Downtown Extension of Caltrain to the Salesforce Transit Center
EMU Electric Multiple Unit
High Growth Scenario 2040 service expansions to 16 trains per hour, per direction, including 12 Caltrains and 4 high

speed trains
HSR High-Speed Rail

2040 service expansions to 12 trains per hour, per direction, including 8 Caltrains and 4 high

Moderate Growth Scenario .
speed trains

PCEP Peninsula Corridor Electrification Project (also known as Caltrain Electrification)
Ridership demand Lgi;ggiigage;gztrzizggrr:hip in response to a train service plan given a set of land use and
STC Salesforce Transit Center
VMT Vehicle Miles Traveled
VTA Valley Transportation Authority

1.2 EXISTING RIDERSHIP PATTERNS
SYSTEMWIDE RIDERSHIP TRENDS

In 2017, Caltrain served over 62,000 riders on weekdays and 13,000 riders on weekends, translating to approximately 19
million passengers per year.! On weekdays, about 80 percent of ridership occurs during peak commuting periods when
service levels are highest and regional traffic congestion is at its worst. The railroad has experienced substantial
ridership growth over the past two decades - nearly tripling its ridership since the mid-1990s and doubling since the
Great Recession in 2010. Caltrain’s ridership growth is fueled by a combination of service improvements (e.g. the
introduction of Baby Bullets in 2004), access improvements (e.g. the BART to Millbrae connection in 2003), and regional
economic growth (especially employment growth in the technology sector and transit-oriented development near
to stations).

Caltrain's existing ridership is highly concentrated at a few stations with the highest service levels, fastest travel times,
and convenient access to population and employment hubs. Consequently, one in four Caltrain riders do not use the
station closest to their origin or destination to access the train service. The busiest tier of eight stations accounts for
73 percent of Year 2017 daily boardings and 85 percent of ridership growth over the past 20 years. Travel between these
major origin-destination pairs constitutes a majority of ridership in the system. Two Caltrain stations serve greater than

"1n 2018, Caltrain changed its ridership data collection methodology to count mid-week ridership instead of average daily ridership.
Ridership increased from 64,000 mid-weekday boardings in 2017 to 65,000 mid-weekday boardings in 2018.
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5,000 boardings per day (4" & King and Palo Alto). The middle tier of eight stations accounts for about 19 percent of
daily boardings and the remaining 15 percent of historical growth. The bottom tier of eight stations accounts for about
seven percent of daily boardings and has lost about 1,000 boardings over the past 20 years. This group includes the
five stations south of Tamien that accounts for about one percent or daily boardings. Figure 1 illustrates the change in
Caltrain ridership over the past two decades.

FIGURE 1: CHANGE IN RIDERSHIP, 1998-2017

Change in Ridership (Thousands)
1998 - 2017
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Top 8 Stations Middle 8 Stations Bottom 8 Stations Gilroy Service
4th & King, Millbrae, Hillsdale, 22nd Street, Burlingame, Bayshore, South San Francisco, Capitol, Blossom Hill,
Redwood City, Palo Alto, San Mateo, San Carlos, San Bruno, Hayward Park, Morgan Hill, San Martin,
Mountain View, Sunnyvale, Menlo Park, California Ave, Belmont, San Antonio, Gilroy
San Jose Diridon Santa Clara, Tamien Lawrence, College Park

ORIGIN-DESTINATION PATTERNS

Unlike traditional commuter railroads that primarily serve one peak direction, Caltrain serves a polycentric corridor with
strong travel markets in both directions. During the AM peak period, 64 percent of riders travel northbound to
employment hubs primarily in San Francisco, San Mateo, Redwood City, and Palo Alto. In the southbound direction, 36
percent of riders travel to employment hubs mostly in San Mateo, Redwood City, Palo Alto, Mountain View, and San Jose.
On a daily basis, 55 percent of trips have an origin or destination in San Francisco; of these, about two thirds of
passengers are traveling to or from Santa Clara County and one third traveling to or from San Mateo County.
Figure 2 illustrates AM peak period boardings and alightings by station.
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FIGURE 2: AM PEAK PERIOD BOARDINGS AND ALIGHTINGS, 2017
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ENVIRONMENTAL BENEFITS

Caltrain provides substantial environmental benefits today. Caltrain reduces vehicle miles traveled (VMT) by
approximately 400 million miles per year?. This translates to a reduction of approximately 160,000 metric tons of CO;
per year. Caltrain’s benefits extend to the physical environment as well - during peak hours, Caltrain accounts for about
two and a half lanes of freeway traffic in the peak direction.

TRAIN CROWDING

Train crowding beyond seated capacity occurs in both directions. Ridership typically exceeds seated capacity on about
half of peak period trains. Baby Bullet trains usually operate beyond their seated capacity (up to 140 percent above
seated capacity) while Limited trains are typically near capacity (80 to 100 percent occupancy). Train crowding indicates
that there may be latent demand for increased Caltrain service on the corridor amongst people who would ride if a more
comfortable riding condition was achieved. Figure 3 depicts peak period, peak direction passenger loads as a measure
of train crowding.

2 Based on Caltrain trip lengths from the C/CAG-VTA Model and assuming that all passengers would otherwise drive alone
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FIGURE 3: PEAK PERIOD, PEAK DIRECTION PASSENGER LOADS, 2017
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RIDER DEMOGRAPHICS

Caltrain riders are more likely to be white and earn higher incomes than residents of the Caltrain corridor (defined as
living within two miles of a station). Over 60 percent of Caltrain riders earn an annual household income greater than
$100,000, compared with 46 percent of residents on the Caltrain corridor. Caltrain serves fewer low-income households
and people of color than SamTrans, VTA, Muni, or BART. Fares and travel patterns play a key role in shaping rider
demographics - Caltrain mostly serves a commuter market with fares that are around 50 percent to 450 percent more
expensive than comparable bus fares. Figure 4 summarizes socioeconomic characteristics of Caltrain riders.

FIGURE 4: EXISTING CALTRAIN RIDER SOCIOECONOMICS
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MODE OF ACCESS/EGRESS

Caltrain riders travel to and from stations by a variety of means. A plurality of trips occur via walking (34 percent), while
park-and-ride (21 percent), transit and shuttles (18 percent), bicycling (15 percent), and pickup/drop off (12 percent)
account for the remainder of access/egress trips. Unlike many commuter railroads, park-and-ride trips represent a
relatively small fraction of trips at most stations with the exception of those south of Diridon. Caltrain’s high rate of
bicycle access/egress is also unique, especially at stations like 4™ & King, Palo Alto, Mountain View, Diridon, and Menlo
Park. Access facilities for all modes are often oversubscribed, particularly at high ridership stations where vehicle and
bicycle parking, passenger loading areas, and bus/shuttle bays are in high demand. Figure 5 illustrates existing mode
of access.

FIGURE 5: MODE OF ACCESS/EGRESS, 2016
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1.3 TRANSPORTATION & LAND USE CONTEXT
EXISTING REGIONAL TRANSPORTATION CONTEXT

Caltrain serves as the primary north-south transit connection between San Francisco and San Jose. Transfers are
provided to a dozen operators, including Muni (San Francisco), BART (Millbrae), SamTrans (San Mateo County),
Commute.org (San Mateo County), VTA (Santa Clara County), Highway 17 Express (Santa Cruz), County Express (San
Benito County),

Caltrain carries a relatively small share of regional travel relative to US-101 and I-280 - the two freeway corridors that
parallel the train line. During peak periods, Caltrain carries around 10 percent of all people traveling through the Mid-
Peninsula (including US-101 and I-280). During off-peak and weekend periods, this mode share is around one to two
percent. Whereas US-101 experiences high traffic volumes and varying levels of traffic congestion throughout the day,
Caltrain experiences two distinct peak periods in the morning and evening. Figure 6 and Figure 7 depict weekday and
weekend travel volumes along the Caltrain corridor crossing the San Francisco County line for Caltrain and US-101.3

3 Based on Caltrain ridership data and Caltrans PEMS traffic counts. |-280, BART, bus, and local street traffic are not shown,
because these facilities are less directly comparable in proximity and travel markets served.
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FIGURE 6: WEEKDAY USAGE - US-101 VS. CALTRAIN
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FIGURE 7: WEEKEND USAGE - US-101 VS. CALTRAIN
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FUTURE TRANSPORTATION CONTEXT

Major regional transit investments over the next two decades will open new markets to Caltrain, while some projects will
introduce new potentially competitive options to Caltrain riders. Key projects include, but are not limited to:
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*  The Central Subway will reduce travel times between 4™ & King Station and Union Square/Chinatown.

* The US-101 Managed Lanes Project and reintroduction of SamTrans Express Bus Service will expand travel
choices on the Peninsula.

*  High Speed Rail (HSR) provides a statewide intercity rail system sharing the Caltrain corridor.

*  The Downtown Extension (DTX) closes last mile gap between 4" & King Station and Salesforce Transit Center
in downtown San Francisco while providing more direct regional connections to the East Bay and North Bay via
BART, buses, and ferries.

e Dumbarton Rail links southern Alameda County and the Peninsula, facilitating transfers to Caltrain in
Redwood City.

e Silicon Valley BART Extension enhances regional connectivity between the East Bay and San Jose and
improves access to Caltrain from eastern San Jose, while also providing another option to reach San Francisco.

e Other regional rail investments in Capitol Corridor, ACE, and rail service to Salinas envisioned in the State Rail
Plan create a more extensive commuter and intercity rail system connecting to Caltrain.

By 2040, Caltrain will connect to a regional and statewide rail network that spans the East Bay, Central Valley, Central
Coast, and Southern California. Consequently, the market for Caltrain would expand from a Peninsula- and South Bay-
focus to include a more diverse array of origins and destinations.

LAND USE CONTEXT

The Caltrain corridor spans nearly 80 miles of urban, suburban, and rural environments. Today, Caltrain serves about
three million people and jobs within two miles of stations, about 20 percent or 600,000 of which are within one half mile
of stations. Land use densities around immediate % mile station areas are highest in San Francisco but are also high in
major Peninsula downtowns such as San Mateo, Redwood City, and Palo Alto. Within two-mile catchment areas, land
use densities are also fairly high around stations in Santa Clara County, whereas closely-spaced mid-Peninsula stations
have smaller catchment areas and consequently serve less people overall. Land use density does not necessarily
correlate with station ridership. Some stations like Hillsdale experience relatively high service levels and ridership with
relatively low densities, while other stations like Lawrence serve a dense catchment area, but experience relatively low
service and ridership levels.

Over the next two decades, the Caltrain corridor is expected to see considerable growth. Plan Bay Area forecasts and
approved developments by individual cities amount to 1.2 million additional people and jobs within two miles of the
corridor by 2040.* Immediately adjacent to stations (within % mile), population and employment would nearly double
from 600,000 to one million people and jobs. Growth is expected to be most heavily concentrated at the northern and
southern ends of the corridor, including San Francisco, northern San Mateo County, and northern/central Santa Clara
County, while less development is expected in the mid-Peninsula and southern Santa Clara County. Land use growth on
the Caltrain corridor is likely to drive additional demand for Caltrain service over time. Figure 8 and Figure 9 illustrate
existing and future population and employment within one half mile and two miles of Caltrain stations.®

4 Approved projects by individual cities amount to an extra 12,000 people and 115,000 jobs along the Caltrain corridor as described
in Table A-2 on Appendix A.

5 Several development plans are underway on the Caltrain Corridor but were not approved prior to this analysis and therefore have
been omitted from land use forecasts. This list of pending projects includes large developments in South San Francisco (Genentech
Master Plan and other East of 101 and Lindenville developments), San Bruno (Bayhill Specific Plan), Menlo Park (Facebook Willow
Village project), Palo Alto (Stanford General Use Permit update), Mountain View (East Whisman Specific Plan), San Jose (Google
Diridon development and Downtown Plan), and Gilroy (Station Area Plan). Combined, these would result in an additional 12,000
people and 80,000 jobs along the study corridor beyond Plan Bay Area forecasts and approved land use growth. If these
developments are realized, they are likely to further increase demand on the Caltrain corridor and exacerbate capacity challenges.
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POPULATION AND EMPLOYMENT WITHIN *2 MILE OF STATIONS - EXISTING AND 2040

FIGURE 8
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POPULATION AND EMPLOYMENT WITHIN 2 MILES OF STATIONS - EXISTING AND 2040
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1.4 BASELINE GROWTH RIDERSHIP FORECASTS
SYSTEMWIDE CHANGE IN RIDERSHIP OVER TIME

Over the next 20 years, the completion of two key investments will shape how people use Caltrain: the introduction of
electrified service in 2022, and the extension to Salesforce Transit Center in 2029. These projects, coupled with
underlying ridership growth fueled by land use development, will propel Caltrain from a commuter rail service serving
around 62,000 riders per day to a regional rail service serving 150,000 riders per day. This section summarizes how
Caltrain's ridership is expected to change over time given planned and programmed activities through the Year 2040.
These activities combined with project population and employment growth comprise the Baseline Growth Scenario.

Electrification (2022)

Electrification will unlock considerable latent demand in the Caltrain system related to today’s comparatively low service
levels and crowded train conditions. Electrification results in two significant changes in service: first, it increases
frequency and reduces crowding for trips between major origin-destination pairs like San Francisco to Palo Alto; second,
it substantially increases service levels at non-Baby Bullet stations, increasing many stations from one to two trains per
hour or two to four trains per hour. As a result, all stations would experience relatively fast skip stop service. Outside of
peak periods, Caltrain would operate two local trains per hour, per direction. Combined, these effects are expected to
result in a 20 percent increase in Caltrain ridership — from about 70,000 riders pre-electrification to 85,000 daily riders
post-electrification in 2022.

DTX (2029)

DTX will reshape Caltrain’s interface with San Francisco and the region’s transit network. By enabling a more seamless
connection with downtown San Francisco and more efficient transfer opportunities to the East Bay and North Bay, DTX
will further improve Caltrain’s competitiveness in its core markets while opening new markets and transfer opportunities.
Consequently, ridership is expected to increase by 25 percent after completion of DTX.

High Speed Rail (2029)

HSR affects Caltrain ridership in several ways, but the net effect is marginal relative to other changes. First, Caltrain
trips to and from stations with HSR service would increase as a mode of access for statewide HSR trips. Second, Caltrain
trips between HSR stations would decrease since HSR would provide a more time-competitive option for some travelers.
Third, the blended service plan between HSR and Caltrain results in some changes to Caltrain’s service pattern at the
station-level and origin-destination level, which increases or decreases ridership at individual stations and markets.
Overall, these factors generally balance out and result in a ridership increase of less than one percent upon complete
implementation of Phase 1 service between San Francisco to Los Angeles in 2033, and about two percent by 2040.

Other Transportation and Land Use Changes

Several regional factors will influence Caltrain’s ridership. In the early 2020s, the Central Subway will increase Caltrain's
accessibility in San Francisco and help deliver more riders to 4™ & King Station in tandem with electrification. In the late
2020s, Dumbarton Rail and BART to San Jose will further enhance regional connectivity and present new transfer
opportunities to the East Bay, contributing about 1,000-2,000 daily riders each.

However, some regional improvements also provide new options that may compete with Caltrain in certain travel
markets. The US-101 Managed Lanes project and the reintroduction of lower cost express bus service by SamTrans are
likely to shift some of Caltrain’s ridership potential to driving, carpooling, and bus ridership. BART to San Jose will also
provide a more affordable one-seat ride to San Francisco for people in eastern Santa Clara County to reach San
Francisco. Nonetheless, the aggregate effect of these changes and background population and employment growth will
contribute to sustained gains in Caltrain ridership throughout the 2020s and 2030s.
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BASELINE GROWTH SCENARIO - 2040 RIDERSHIP DEMAND AND PASSENGER LOADS

Caltrain would experience demand for approximately 161,000 weekday riders and 43,000 weekend riders in the 2040
Baseline Growth Scenario. Ridership demand would continue to be highly concentrated around key markets and
distributed bi-directionally. The busiest stations would be Salesforce Transit Center, 4™ & King, Palo Alto, Mountain View,
and San Jose, resulting in a northbound/southbound split of 57/43 percent during the AM peak period. Approximately
61 percent of trips would have and origin or destination in San Francisco, a slight increase over existing
ridership patterns.

Most stations would see ridership demand of about double or triple existing levels. In particular, Bayshore, Lawrence,
South San Francisco, and Hayward Park would see substantial gains over existing levels associated with station area
land use growth and improved service. In total, eleven stations would serve greater than 5,000 riders per day.

Passenger demand loads would be up to 200 percent of seated capacity during peak hours in the peak direction and up
to 120 percent in the reverse peak direction. Loads would generally be comparable between trains since all would provide
similar travel times to major markets due to the skip stop service pattern. The exception is the first train arriving after
the 15- to 20-minute service gap that is required to blend fleeted HSR and Caltrain patterns on limited infrastructure.
This train would experience higher loads given the long wait time during which passengers would continue to arrive at
the station.

BASELINE GROWTH SCENARIO - CROWDING-CONSTRAINED FORECASTS

For the purposes of business planning such as financial forecasts and cost benefit calculations, ridership demand is
constrained by the available capacity provided by the service plan. For the Baseline Growth Scenario, there is a
significant difference between raw 2040 ridership demand and reasonable peak hour train capacity as discussed in this
section.

Although Caltrain would experience near-term crowding relief after electrification in 2022, the opening of DTX in 2029
will push Caltrain demand above a comfortable crowding level during peak commute hours. Caltrain’s 8-car EMUs would
carry about 800 seated passengers assuming a load of 135 percent of seated capacity - a comfortable condition. This
equates to a one-way passenger throughput of around 6,500 passengers per hour. After completion of DTX, Caltrain
would experience a maximum peak direction demand of over 8,000 passengers during the peak hour, growing to over
9,000 passengers by 2040. Consequently, the Baseline Growth scenario would not fully serve 30 to 50 percent of peak
hour demand, translating to about 6,000 to 10,000 unserved riders daily. From a rider's perspective, trains would feel
crowded during peak hours and finding a seat would be difficult. The Baseline Growth Scenario would serve
approximately 43 million passengers per year in 2040.

Figure 10 and Table 2 display the change in Baseline Growth ridership over time.
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FIGURE 10: CHANGE IN WEEKDAY RIDERSHIP, BASELINE GROWTH SCENARIO
(CROWDING-CONSTRAINED)
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Table 2: Change in Ridership Over Time
Weekday .
Model Year Service Plan Ridership Weekqay chdeg. Weekend Ridership
Constrained Ridership
Demand
2017 5 TPH (Existing) 62,100 62,100 13,400
2022 5 TPH (Existing) 69,700 69,700 15,000
6 TPH (Electrification) 85,000 85,000 25,700
6 TPH (Electrification) 103,100 103,100 27,800
2029 6 TPH (Electrification + DTX) 130,600 124,900 34,900
6 TPH (Baseline + DTX + 2 HSR) 132,900 128,900 33,700
2033 6 TPH (Baseline + DTX + 2 HSR) 141,700 135,700 36,400
6 TPH (Baseline + DTX + 4 HSR) 143,800 137,600 37,500
2040 6 TPH (Baseline + DTX + 4 HSR) 161,200 151,700 43,300
ENVIRONMENTAL BENEFITS

To evaluate environmental benefits of increased ridership and electrification, the California Air Resources Board (CARB)
Transit and Intercity Rail Capital program (TIRCP) Calculator Tool was used. This methodology estimates both the
greenhouse gas (GHG) and non-GHG emission reductions for transit projects. There are four possible Quantified
Components, or project types; these are New/Expanded Service, System and Efficiency Improvements, Cleaner
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Vehicles/Technology/Fuels, and Fuel Reductions. Each Quantified Component requires project-specific inputs that are
used in calculating the difference in emissions from a baseline year®.

This analysis used the New/Expanded Service and Cleaner Vehicles/Technology/Fuels components. The New/Expanded
Service component calculates emission reductions due to increased ridership, based on the difference in emissions
between displaced automobiles and new service vehicles. The Cleaner Vehicles/Technology/Fuels component
calculates the emission reductions due to electrification, based on the difference in emissions between the displaced
service fleet (diesel) and new service fleet (electric). The CARB methodology assumes GHG emissions from electricity
based on current in-state and imported electricity emissions. This analysis assumed this default mix prior to 2040, but
pivots to a 100% renewable mix after 2040. This assumption is consistent with other regional transit systems’
commitments. BART has committed to 100% carbon-free electricity by 2035 and 100% renewable energy by 20457, while
the California High-Speed Rail Authority has committed to net-zero GHG emissions in construction and 100% renewable
energy in operations®,

This analysis considered five different time periods: 2022-2029, 2029-2040, 2040-2070 (Baseline), 2040-2070
(Moderate), and 2040-2070 (High). As the fleet will remain diesel prior to 2022, no emissions reductions were calculated
for 2018-2022. The reductions for each Growth Scenario are presented as the cumulative reduction savings between
2022 and 2070. For 2022-2029 and 2029-2040, there will be both expanded ridership and electrification, so both the
New/Expanded Service and Cleaner Vehicles/Technology/Fuels components were considered. Between 2040 and 2070,
the Baseline, Moderate, and High Growth Scenario fleets are fully electric, so just the New/Expanded Service component
was considered.

After 2040, there is an increase in ridership but no increase in the vehicle fleet in the Baseline Growth Scenario. The
majority of GHG emissions reductions are achieved between 2022 and 2040, with a reduction of over 700,000 Metric
Tons of Carbon Dioxide Equivalent (MTCO2e) due to ridership expansion and electrification. In the Baseline Growth
Scenario, ridership is then expected to increase by 3,484,000 rides over the thirty-year period between 2040 and 2070.
The 2022-2070 cumulative benefit provides 1,108,045 MTCO2e in GHG emission reductions, as well as the non-GHG
emissions reductions outlined in Table 3. It was assumed that 17% of riders will be transit-dependent (default from
CARB model) and that the length of the average trip will be 20.1 miles from 2022-2029 and 19.3 miles from 2029-2070,
based on the outputs from the Caltrain ridership model discussed elsewhere in this document.

Table 3: GHG and non-GHG Emissions Reductions, Baseline Growth Scenario

GHG Emission ROG Emissions NOx Emissions PM2.5 Emissions  Diesel PM Emissions
Time Period Reductions Reductions (lbs) Reductions (Ibs) Reductions (lbs) Reductions (lbs)
(MTCO2¢)
2022-2029 516,575 355,792 6,118,596 215,213 228,839
2029-2040 200,729 59,865 881,521 30,699 33,170
2040-2.070 390,741 11,313 65,578 1,838 2,579
(baseline)
2022-2.070 1,108,045 426,970 7,065,695 247,750 264,588
(baseline)

Note: Methodology and inputs are available in Appendix B.

6 The CARB TIRCP Quantification Methodology, as well as the Calculator Tool, are available at:
https://ww2.arb.ca.gov/resources/documents/cci-quantification-benefits-and-reporting-materials

7 See: https://www.bart.gov/about/projects/cars/sustainability

8 See: https://hsr.ca.gov/docs/programs/green_practices/sustainability/Sustainability_signed_policy.pdf

14 Cal


https://www.bart.gov/about/projects/cars/sustainability

CALTRAIN BUSINESS PLAN
MARKET ANALYSIS AND RIDERSHIP FORECASTS MEMO

1.5 MODERATE AND HIGH GROWTH RIDERSHIP FORECASTS
MODERATE GROWTH SCENARIO - 2040 RIDERSHIP DEMAND AND LOAD

The Moderate Growth Scenario builds on the Baseline Growth Scenario including all of the same planned and
programmed improvements but adding substantial increases in Caltrain service levels by 2040. Under this scenario,
Caltrain would offer two differentiated service products during peak periods - a slower local stop service using two
similar stopping patterns with four trains per hour, per direction, and a faster express stop service with four trains per
hour, per direction. A timed transfer between the service types would occur at Redwood City station. Most stations would
receive at least four trains per hour, per direction, but some mid-Peninsula stations would receive two trains per hour,
per direction. The Moderate Growth service plan would also increase service south of Tamien to four trains per hour, per
direction at Capitol and Blossom Hill, and two trains per hour, per direction at Morgan Hill and Gilroy. Outside of peak
periods, Caltrain would operate four express trains and two local trains per hour, per direction.

Caltrain would experience demand for approximately 185,000 weekday riders and 57,000 weekend riders in the 2040
Moderate Growth Scenario. Ridership patterns would be similar compared to the Baseline Growth Scenario, with a
slightly higher proportion of trips to or from San Francisco. Most stations would see a 10 to 30 percent increase in
ridership demand. A few stations would experience more than double the ridership relative to the Baseline Growth
Scenario due to substantially increased service levels, including South San Francisco, Capitol, Blossom Hill, Morgan Hill,
and Gilroy. However, San Mateo would experience a 50 percent reduction in demand due to reduced service levels (two
trains per hour, per direction instead of four trains per hour, per direction). Twelve stations would serve greater than
5,000 riders per day.

Passenger loads would be about 150 percent of seated capacity on express trains in the peak direction, but under 100
percent of seated capacity in the reverse peak direction.

MODERATE GROWTH SCENARIO - CROWDING-CONSTRAINED FORECASTS

Despite increasing peak period service levels, Caltrain would still experience uncomfortable crowding conditions on
express trains under the Moderate Growth Scenario. Caltrain would operate 10-car EMUs that comfortably carry about
1,000 seated assuming a load of 135 percent of seated capacity. This amounts to a one-way passenger throughput of
over 5,500 passengers per hour each service type. Caltrain would experience a 2040 maximum peak direction demand
of over 11,000 passengers during the peak hour, about three-quarters of which or 7,000 passengers would occur on
Express trains. Consequently, the Moderate Growth scenario would not fully serve demand on the Express trains by
about 2,000 riders in the morning and evening peak hour. From a rider’s perspective, trains would still feel crowded and
finding a seat would be difficult. While some riders may opt for a longer travel time on less crowded Local trains, others
may shift to other modes. The Moderate Growth Scenario would serve approximately 51 million passengers per year
in 2040.

Table 4: 2040 Scenario Comparison

Service Plan ) Wegkday Weekqay erwding- V\(eekeqd Annu?l Crm!vding )
Ridership Demand Constrained Ridership Ridership Constrained Ridership
Baseline 6 TPH (+ 4 HSR) 161,200 151,700 43,300 43,200,000
Moderate 8 TPH (+ 4 HSR) 184,800 177,200 58,800 51,500,000
High 12 TPH (+ 4 HSR) 207,300 207,300 61,200 59,500,000

HIGH GROWTH SCENARIO - 2040 RIDERSHIP DEMAND

Under the High Growth Scenario, Caltrain would operate 12 trains per hour, per direction during peak periods using a
local and express structure similar to the Moderate Growth Scenario with the addition of four peak period trains providing
express service between 4" & King and Tamien stations. A majority of stations would receive eight or 12 trains per hour,
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per direction. Unlike the Baseline Growth and Moderate Growth Scenarios, the High Growth Scenario would include a
Local service that stops at nearly all stations, with the exception of skip stop service to Broadway, Burlingame, Menlo
Park, and Atherton. Four express and two local trains would be provided during off-peak periods and on weekends.

Caltrain would experience demand for approximately 207,000 weekday riders and 61,000 weekend riders in the 2040
Moderate Growth Scenario. Most stations would see a 10 to 30 percent increase in ridership demand relative to the
Moderate Growth Scenario. A few stations (San Mateo, Hayward Park, and San Carlos) would see greater than a 50
percent increase in ridership by receiving more service. Fourteen stations would serve greater than 5,000 riders per day.
The High Growth Scenario would serve approximately 59 million passengers per year in 2040.

The High Growth Scenario comfortably serves 2040 peak direction demand of nearly 12,000 riders per hour within a
comfortable crowding capacity of 11,000 passengers per hour on Express trains and 5,500 passengers per hour on Local
trains. It provides additional capacity to serve further growth beyond 2040.

Figure 11 shows the change in crowding-constrained weekday ridership over time for the Moderate and High Growth
Scenarios relative to the Baseline Growth Scenario.

FIGURE 11: CHANGE IN WEEKDAY RIDERSHIP, MODERATE AND HIGH GROWTH SCENARIOS VERSUS BASELINE
GROWTH SCENARIO (CROWDING-CONSTRAINED FORECASTS)
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ENVIRONMENTAL BENEFITS

To evaluate environmental benefits of increased ridership and electrification, the California Air Resources Board (CARB)
Transit and Intercity Rail Capital program (TIRCP) Calculator Tool was used. The methodology is described in
Section 1.4.

After 2040, there is an increase in ridership but no increase in the vehicle fleet in the Moderate Growth and High Growth
Scenarios. Over 700,000 MTCO2e of GHG emissions reductions will be gained between 2022 and 2040 due to ridership
and electrification. In the Moderate Growth Scenario, use is then expected to increase by 9,610,000 rides over the thirty-
year period between 2040 and 2070. The cumulative (2022-2070) benefit provides 1,898,330 MTCO2e in GHG emission
reductions, as well as the non-GHG emissions reductions outlined in Table 5. It was assumed that 17% of riders will be
transit-dependent and that the length of the average trip will be 20.1 miles from 2022-2029, 19.3 miles from 2029-2040,
and 18.4 miles from 2040-2070.
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In the High Growth Scenario, an additional 18,380,000 rides are projected over the thirty-year period between 2040 and
2070. The cumulative (2022-2070) benefit provides 3,006,028 MTCO2e in GHG emission reductions, as well as the non-
GHG emissions reductions outlined in Table 5. It was assumed that 17% of riders will be transit-dependent and that the
length of the average trip will be 20.1 miles from 2022-2029, 19.3 miles from 2029-2040, and 17.9 miles from 2040-2070.

Table 5: GHG and non-GHG Emissions Reductions, Moderate and High Growth Scenarios

GHG Emission ROG Emissions NOx Emissions PM2.5 Emissions  Diesel PM Emissions

Time Period Reductions Reductions (Ibs) Reductions (Ibs) Reductions (lbs) Reductions (lbs)
(MTCO2e)

2022-2029 516,575 355,792 6,118,596 215,213 228,839
2029-2040 200,729 59,865 881,521 30,699 33,170
2040-2070 1,181,026 34,473 199,549 5,623 7,880
(moderate)
20;1h0i-92h(;70 2,288,724 67,004 387,707 10,941 15,326
2022-2070 1,898,330 450,131 7,199,666 251,535 269,889
(moderate)
2o(2hzi-gzht;7o 3,006,028 482,662 7,387,824 256,854 277,336

Note: Methodology and inputs are available in Appendix B.

1.6 RIDERSHIP COMPARISON
STATION AND ORIGIN-DESTINATION PATTERNS

Caltrain would experience substantial ridership growth across nearly all stations and origin-destination pairs over the
next two decades. Changes in ridership are influenced heavily by changes in land use and transportation connections
as well as changes in service frequency and travel time, resulting in a greater concentration of ridership among some
stations and origin-destination pairs relative to others. Table 6 compares ridership by station, while Table 7, Table 8,
and Table 9 compare origin-destination flows between each growth scenario.

Table 6: Ridership by Station

2017 2022 2029 2033 2040

Station Existing PCEP with (?,1;&:;":, (?,1;&:;":, Baseline

Observed Service PCEP  PCEP DTX Valley Valley (P:;;(; 1 Baseline Moderate High
HSR) HSR)

STC 0 0 0 0 16,700 19,100 20,100 20,000 21,600 26,800 25,000
4th and King 15,206 15,500 17,800 19,500 17,000 17,800 19,000 18,900 20,600 23,800 27,300
22nd St 1,686 1,900 2,900 3,500 3,700 4,500 4,900 4,900 5,800 7,100 9,500
Bayshore 239 800 1,500 2,200 2,300 2,000 2,200 2,300 2,700 3,200 3,200
South San Francisco 495 800 1,800 2,200 2,600 1,600 1,800 1,800 2,100 5,500 5,600
San Bruno 699 1,000 800 900 1,200 900 1,000 1,000 1,100 1,700 1,700
Millbrae 3,372 3,800 5,000 5,700 6,200 7,400 7,800 8,200 8,900 7,900 8,100
Broadway 0 0 500 600 800 1,200 1,300 1,300 1,400 1,100 1,100
Burlingame 1,061 1,400 1,100 1,500 1,900 1,300 1,400 1,400 1,700 1,900 2,100
San Mateo 2,100 2,400 3,300 3,800 4,400 3,700 4,000 4,000 4,500 2,300 5,100
Hayward Park 376 600 700 1,100 1,500 1,200 1,300 1,300 1,500 1,900 2,900
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Table 6: Ridership by Station

2017 2022 2029 2033 2040

Baseline Baseline

Station Baseline

Observed i):rs\::::‘g PCEP  PCEP PCEI.’I_)V(V ith (v‘;':;:yto (v‘;':;:yto (P:g;(; 1 Baseline Moderate High
HSR) HSR)
Hillsdale 2,961 3,400 4,400 5300 5,900 7,000 7,400 7,600 8,500 9,000 10,400
Belmont 601 800 900 1,200 1,500 1,300 1,400 1,400 1,600 1,300 1,200
San Carlos 1,328 1,500 1,500 2,100 2,500 1,900 2,000 2,000 2,500 2,000 4,400
Redwood City 3,877 4,400 5500 7,200 7,800 6,700 7,200 7,300 8,400 9,400 11,500
Atherton 0 0 300 400 700 1,200 1,200 1,300 1,400 900 800
Menlo Park 1,740 1,900 2,600 4,100 4,600 2,300 2,500 2,500 2,800 3,500 3,000
Palo Alto 7,412 7,700 9,700 10,200 11,400 12,500 13,100 13,400 14,900 15,700 18,000
California Ave 1,666 1,900 1,900 2,700 3,600 3,100 3,300 3,400 3,700 4,800 4,200
San Antonio 904 1,700 1,300 1,800 2,500 2,000 2,200 2,200 2,500 3,700 3,000
Mountain View 4,589 4,800 6,700 8,500 9,500 10,000 10,400 10,600 11,700 12,800 14,100
Sunnyvale 3,312 3,800 4300 4,700 5,900 6,200 6,700 6,700 7,600 9,700 11,000
Lawrence 907 1,300 1,500 2,200 3,000 4,200 4,500 4,600 5,400 4,600 6,100
Santa Clara 1,022 1,300 1,700 1,900 2,600 2,000 2,200 2,200 2,500 3,300 3,300
College Park 76 100 100 100 100 0 0 0 0 0 0
San Jose Diridon 4,664 5200 6,100 6,700 7,800 8,700 9,200 9,900 11,200 12,000 13,400
Tamien 1,264 1,500 1,800 2,000 2,000 2,300 2,600 2,600 3,300 3,900 5,100
Capitol 55 100 100 200 200 200 200 200 300 1,400 1,700
Blossom Hill 107 100 100 300 300 300 300 300 400 2,100 2,600
Morgan Hill 181 200 200 200 200 300 300 300 400 700 900
San Martin 69 100 100 100 100 0 0 0 0 0 0
Gilroy 173 200 200 200 200 200 200 200 200 600 700
Systemwide 62,142 69,500 85,100 103,100 130,600 133,100 141,700 143,700 161,200 184,700 207,200

Note: ridership at a few stations are highly sensitive to changes in service plans. Some stations experience an increase in ridership
with more service (such as South San Francisco, Hayward Park, San Carlos, Capitol, and Blossom Hill), while other stations see
reductions in ridership due to lower service levels (such as San Mateo or Menlo Park) or competition from nearby stations with
increase service levels (such as Belmont, California Avenue, San Antonio, or Lawrence).
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Table 7: County to County Travel Demand

Daily County to County Ridership Demand

County OD Pair Existing Baseline Growth Moderate Growth High Growth
San Francisco-San Mateo 11,500 36,500 37,200 37,700
San Francisco-Santa Clara 22,600 57,400 71,200 74,800
San Mateo-Santa Clara 15,800 29,700 35,500 46,400
Within San Francisco 100 4,400 7,000 7,100
Within San Mateo 4,900 13,300 11,900 16,000
Within Santa Clara 7,200 19,900 21,900 24,500

Table 8: Top 5 Station Origin-Destination Pairs

Station-Station OD Pair Existing Baseline Growth Moderate High Growth
STC/4™ & King-Palo Alto 4,300 9,100 12,300 12,300
STC/4% & King-Mountain View 4,100 8,100 9,300 9,300
STC/4™ & King-Sunnyvale 3,700 6,900 8,400 8,600
STC/4% & King-San Jose 3,700 5,000 5,900 6,500
STC/4% & King-Lawrence 500 4,600 4,700 5,200

Table 9: Top 5 Station Origin-Destination Pairs, Excluding San Francisco

Top 5 Station OD Pairs, Excluding Downtown San Francisco

Station-Station OD Pair Existing Baseline Growth Moderate High Growth
San Jose-Palo Alto 1,500 4,200 3,500 3,600
San Jose-Mountain View 400 2,900 3,300 3,500
Redwood City-Palo Alto 600 2,200 2,000 3,100
22" Street-Palo Alto 1,400 1,700 2,000 2,600
Redwood City-Hillsdale 300 1,500 2,100 2,400

PEER COMPARISON - SYSTEM LEVEL RIDERSHIP

Caltrain’s 2040 demand for all three growth scenarios would remain lower than peer commuter rail and regional rail
systems given its comparatively smaller scale operations. On a daily ridership basis, Caltrain could move up to fifth
nationally among commuter rail systems (presently seventh) or 10" nationally among metro systems (currently 11t).
Relative to BART, Metro North, and the Long Island Railroad, Caltrain’s ridership demand would be about one-third to
one-half of peak direction ridership at their respective peak load points. However, Caltrain would serve a substantially
higher reverse-peak demand than peer systems. Figure 12 and Table 10 compares peak hour ridership among
peer railroads.
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FIGURE 12: PEER COMPARISON, PEAK HOUR RIDERSHIP
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Table 10: System Comparison

25,000
20,000
15,000
10,000
5,000 I

Moderate High Growth BART  Metro North Long Island

Railroad

m Peak Hour, Reverse Peak Direction

Peak Hour, Peak

. Peak Hour, Peak % - Reverse N
System Daily Max Load Point Peak % Dlrectu;nom:x Load
Existing 62,000 6,500 60% - 40% 3,900
2040 Baseline 161,000% 15,300* 57% - 43%* 8,700
Caltrain
2040 Moderate 185,000% 17,700* 56% - 44%* 9,900
2040 High 207,000 20,600 56% - 44% 11,500
BART (All Lines) 414,000 28,400 88% -12% 24,900
Metro North o o
(Harlem & New Haven Lines) 176,000 27,900 94% - 6% 26,200
Long Island Railroad 350,000 35,900 94% - 6% 33,700

(All Lines)

PEER COMPARISON - STATION RIDERSHIP

Service improvements would make individual Caltrain stations function more like BART stations. Caltrain stations
presently exhibit comparable land use characteristics to BART stations, but have lower ridership primarily due to lower
service levels. As shown in Figure 13 below, four Caltrain stations serve greater than 20,000 people and jobs within %
mile of stations (a measure of a high density of transit-oriented land uses), compared with 12 BART stations (mostly in

San Francisco, Oakland, and Berkeley).
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FIGURE 13: RIDERSHIP VS. POPULATION/JOBS WITHIN %2 MILE, EXISTING CALTRAIN VS. EXISTING BART
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Land use growth would make many Caltrain station areas denser in 2040 than BART stations are today. Sixteen Caltrain stations would serve greater than 20,000
people and jobs within % mile of stations. Most of these would serve comparable ridership volumes to BART stations - around 6,000 to 14,000 daily riders as shown

in Figure 14 below.
cal@®
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FIGURE 14: RIDERSHIP VS. POPULATION/JOBS WITHIN % MILE, 2040 CALTRAIN VS. EXISTING BART
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1.7 EXPLORATIONS

This section explores uncertainties in the ridership forecasts related to Caltrain-specific and external variables, and
considers potential optimization opportunities. It qualitatively covers a range of topics related to service structure, fares,
interface with major infrastructure projects, and capacity load management.

OFF-PEAK AND WEEKEND SERVICE

Off-peak and weekend forecasts include a higher level of uncertainty due to limited available data on these travel
markets. Not only is there less Caltrain service and ridership during this period, but also fewer rider surveys available
and less extensive calibration of the VTA-C/CAG Model (while the VTA-C/CAG Model includes an aggregated off-peak
period, it does not include a weekend period). Consequently, off-peak and weekend forecasts represent a rough order of
magnitude estimate.

Given the latent demand for increased service and growing station-area development, off-peak and weekend ridership
forecasts appear conservative relative to existing BART demand. The Moderate and High Growth forecasts suggest that
off-peak ridership would account for 17 percent of daily ridership, and weekend ridership would account for about 32
percent of weekday daily ridership. In comparison, off-peak ridership accounts for 23 percent of daily ridership for BART
in San Mateo County, and weekend daily ridership is 41 percent of weekday daily ridership.

FARE STRUCTURE

Changes to Caltrain's fare structure may affect how existing and potential riders use Caltrain. Caltrain fares are 50
percent to 450 percent more expensive than comparable bus fares. While the 2018 Fare Study illustrates that current
Caltrain riders are not very sensitive to changes in price, many bus riders on the Caltrain corridor exhibit a higher price
sensitivity and choose to ride slower and more affordable bus services instead. While not unique to Caltrain, this
difference in fare structures inhibits equitable mobility benefits to all transit riders on the Caltrain corridor and plays a
role in reducing ridership. In contrast, Caltrain’s GoPass program - providing discounted passes to major employers -
has the potential to concentrate ridership and mobility benefits amongst higher earners at participating employers.

Caltrain’s zone-based fare structure can similarly affect ridership patterns and equity outcomes. For example, a 20-mile
one-way trip from San Bruno to Palo Alto costs $8.25 with a three-zone fare, whereas a 20-mile one-way trip from
Burlingame to Mountain View costs $6.00 with a two-zone fare. Stations near zone boundaries are most affected by
higher fares and reductions in ridership demand; many of these zone boundaries correspond with Communities of
Concern (near South San Francisco, San Bruno, Redwood City, Menlo Park, Sunnyvale, Lawrence, Tamien, and
Capitol Stations).

Caltrain's fare structure may play a role in depressing weekend ridership. With a higher proportion of non-work trips,
comparatively lower levels of traffic congestion, and free parking on Sundays in many jurisdictions, Caltrain’s fares are
less competitive for weekend travel.

DUMBARTON RAIL

There is some uncertainty around the effects of the planned Dumbarton Rail connection on Caltrain ridership. Of the
approximately 15,000 daily riders using a potential rail shuttle service between Union City and Redwood City, about 1,000-
2,000 are projected to transfer to or from Caltrain. While a relatively small total, these forecasts may underestimate
travel demand along the corridor and the potential for Dumbarton Rail to interface with improvements to ACE and Capitol
Corridor, especially in the context of a broader investment in service to the Tri-Valley and Central Valley regions.

A convenient connection to Dumbarton Rail presents an opportunity for ridership growth. The greatest ridership
opportunities for East Bay passengers transferring to Caltrain via Dumbarton Rail are along the portion of the Peninsula
between South San Francisco and Sunnyvale; markets to the north and south are more directly served by BART and
therefore less competitive®. Given that the market demand is for locations relatively close to the transfer at Redwood
City, demand for local trains may be comparable to express trains. Therefore, an infill station at North Fair Oaks may

° The exception would be trips between San Francisco and Menlo Park, which would be more efficiently served by express trains.
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also appropriately facilitate transfers between Dumbarton and Local trains while serving a new ridership market around
the station area, particularly if a transfer station at Redwood City presents engineering challenges.

Interlining trains from the Dumbarton Rail onto the Caltrain mainline is also of potential interest but presents challenges.
A ridership comparison of the Moderate and High Growth scenarios illustrates the opportunities and challenges of
interlining Dumbarton and Caltrain trains. Compared to the High Growth scenario, the Moderate Growth scenario serves
approximately 20,000 fewer riders traveling through Redwood City to or from Santa Clara County because of lower
frequency and limited capacity for express trains. If some express trains in the High Growth scenario turned onto the
Dumbarton Corridor instead of continuing to San Jose, a net loss in ridership may occur. However, further consideration
is warranted as the Dumbarton Rail project evolves, particularly if it is integrated with a broader investment in rail service
to the Tri-Valley and Central Valley regions beyond what is presently contemplated in the State Rail Plan.

INTRA-SAN FRANCISCO TRAVEL DEMAND, STC SURCHARGE EFFECTS, AND 22" STREET STATION

Caltrain’s post-DTX market serving intra-San Francisco travel is unclear and warrants further analysis as planning and
design efforts continue in San Francisco. While the intra-San Francisco Caltrain market serves fewer than 100 riders
today, DTX and growth on the eastern waterfront increase this total to about 7,000 daily riders in the Moderate and High
Growth Scenarios (about three to four percent of total daily ridership)'®. Given the potential travel time savings of 60 to
70 percent relative to Muni, it's possible that this market may be significantly larger than estimated by the model.
Table 11 compares intra-San Francisco travel times.

Table 11: Intra-San Francisco Travel Time Comparison

Estimated Travel Time (& Frequency)

Origin-Destination Pair

Muni Caltrain
4" & King - STC/Montgomery Station 15 minutes (6 trains per hour) 4 minutes (8 trains per hour)
22" Street - STC/Montgomery Station 25 minutes (6 trains per hour) 8 minutes (8 trains per hour)
Bayshore - STC/Montgomery Station 37 minutes (8 buses per hour) 13 minutes (4 trains per hour)

Note: Assumes completion of Central Subway.

One factor influencing intra-San Francisco travel patterns as well as overall station ridership forecasts is the planned
fare surcharge for passengers traveling to STC. While no fare surcharge has been adopted, a $2.50 surcharge in Year
2018 dollars was assumed - comparable to designating STC as a separate Caltrain zone. This surcharge reduces overall
ridership at STC, either shifting trips to 4" & King or to other modes (driving alone, carpooling, BART, or express bus).
Depending on the actual surcharge amount, ridership demand may increase or decrease at STC.

Another factor influencing intra-San Francisco travel demand is the location of 22" Street Station. The present station
location offers a connection to Potrero Hill and the growing Pier 70 and Dogpatch neighborhoods, but access challenges
depress its ridership potential. A location closer to 16! Street may offer the greatest potential ridership gains given its
proximity to UCSF, the Warriors Arena, and the 22-Filmore bus line. Given the rapid growth occurring on the City’s
southeastern waterfront, the area between 22" Street and Bayshore is underserved by Caltrain; however, as discussed
in the Service Planning memorandum, there is constrained operational capacity to add another station without delaying
all trains or reducing local service at another station.

SECOND TRANSBAY TUBE

A second Transbay Tube presents an opportunity to serve travel demand between the East Bay and Caltrain corridor.
While this market is highly constrained today due to severe traffic congestion and lack of transit connectivity, the
completion of DTX will enable more direct connections. A second Transhay Tube would help fully realize potential

10 For a point of comparison, about 13 percent of BART trips are fully within San Francisco, although some Muni passes include
access to BART.
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ridership and mobility benefits. There are a number of potential alignments and service types under consideration; BART
is studying both standard-gauge and BART-gauge services, while the State Rail Plan contemplates intercity rail service
between Sacramento and the Peninsula.

A second tube would increase ridership demand for Caltrain service and exacerbate the need for more passenger
capacity. Further investigation is needed to determine whether the High Growth scenario could accommodate this
increased demand. New markets served by a second tube would span from Oakland to Richmond, but may extend to
eastern Contra Costa County, Solano County, and beyond. South of Oakland, Transbay trips may be more directly served
by enhancements to the Dumbarton and San Mateo Bridge corridors. Demand could be strongest on the northern branch
from Oakland to Richmond, where conventional rail service serves a distinct market from BART. BART's Metro Vision
considered potential demand of about 50,000 daily riders on this corridor.

SERVICE OPTIMIZATION OPPORTUNITIES

The Baseline Growth Scenario service plan (and the PCEP service plan) largely reflects prior service plans that have not
been optimized for changing ridership patterns. Consequently, there may be some opportunities to further optimize the
Baseline scenario to increase ridership, such as increasing service to stations like Sunnyvale, Redwood City, South San
Francisco, and 22" Street which underperform relative to the Moderate and High scenarios. However, while such
changes may increase demand, this would exacerbate peak period crowding issues.

The Moderate and High Growth service plans were subject to an extended planning process described in the Service
Planning Memorandum; consequently, the service plans may be considered nearly optimized for ridership. Further
optimization may consider the tradeoffs of spreading express service to more local-only stations with high levels of
demand (such as California and San Antonio) or augmenting stations with reduced local service levels (such as
Burlingame and Menlo Park). Spreading two express trains per hour to most stations may help improve access to
express service, but is not expected to increase ridership or overall mobility due to lack of frequency.

2040-2070 DEMAND

In order to inform the Integrated Business Model and cost benefit analyses, 50-year ridership forecasts were developed
to 2070. These forecasts are inherently conceptual given that no regional forecasts have been developed. Therefore,
they conservatively assume that population and employment growth will slow over time relative to the next 20 years.
Moreover, these forecasts reflect crowding-constrained ridership, primarily reflect growth outside of the peak hours, and
assume that no additional regional or statewide investments are made in a Second Transbay Tube or other large-scale
transportation projects in early planning phases. Given these assumptions, Caltrain could serve about 180,000-230,000
daily riders by 2070 for the growth scenarios under consideration. Table 12 displays conceptual ridership forecasts for
2050 through 2070.

Table 12: Conceptual Ridership Forecasts, 2050-2070

Service Plan 2050 Estimate 2060 Estimate 2070 Estimate
6 TPH (Baseline + DTX + 4 HSR) 171,000 176,000 179,000
Moderate 8 TPH (+ 4 HSR) 196,000 202,000 205,000
High 12 TPH (+ 4 HSR) 220,000 227,000 230,000
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1.8 NEXT STEPS
RELATED WORK

The ridership forecasts described in this memo inform several aspects of the Business Plan, including the following:

Understand revenue forecasts in the Caltrain Integrated Business Model

Analyze economic benefits in the cost-benefit analysis

Inform station dwell times in the rail simulation

Inform station improvements in the capital cost estimates

Compare and evaluate Growth Scenarios

Update the Station Toolbox and Mode of Access Model (a separate but related project to the Business Plan)

Although forecasts are presented for select design years only, the Integrated Business Model will interpolate interim
years based on the underlying ridership growth rate.
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Appendix A: Forecasting Methodology

This section describes the forecasting methodology used to update the Caltrain Ridership Model for the Business Plan.
It provides an overview of the forecasting approaches considered for updating the Caltrain Ridership Model, including
applicable regional models, the approach used for PCEP forecasting, and the approach actually used for Business
Plan forecasting.

FORECASTING OPTIONS

Several existing models of Caltrain ridership were considered for updating the Caltrain Ridership Model. These models
are described below.

PRIOR CALTRAIN RIDERSHIP MODEL (PCEP FORECASTS)

As part of the PCEP EIR, a Caltrain Ridership Model was developed which was based on a then-current version of the
C/CAG-VTA regional travel demand model. This version of the C/CAG-VTA model was well calibrated to system-level
ridership, but was relatively insensitive to station-area conditions related to land use and station area circulation.
Therefore, the Caltrain Ridership Model used a linear regression “direct ridership model” (DRM) to fine-tune the station-
level forecasts to better account for these local conditions. The DRM provided a statistical analysis of the relationship
between daily station-level boardings and station-area variables including walkability and land use density. The DRM
improved estimates of station boardings at 18 of the 23 Caltrain stations studied, and reduced the percent root mean
square error (an indicator that amplifies the importance of large errors and doesn’t allow overestimates and
underestimates to cancel each other) by 24 percent.

This model was lightly updated in 2018, when the first version of the Caltrain Toolbox was developed. The update made
use of a later version of the C/CAG-VTA model and updated Caltrain ridership but used the same data for other
explanatory variables.

Both versions of the C/CAG-VTA model used for the PCEP version of the Caltrain Ridership Model used the more
conservative land use forecasts present in the 2013 RTP. For this reason, this version of the Caltrain Ridership Model
is expected to underestimate Caltrain demand, even with its 2018 update.

MTC TRAVEL MODEL ONE"

MTC'’s Travel Model One was considered both as a potential source of Caltrain ridership forecasts and as a potential
replacement for the C/CAG-VTA model in a composite approach such as the one used for the PCEP version of the Caltrain
Ridership Model.

As compared to the C/CAG-VTA model, the MTC model network contains less detail in San Mateo and Santa Clara
counties - two of the three counties in the Caltrain corridor. Base-year validation of Caltrain ridership is imprecise, with
the 2013 model predicting only 20,000 daily Caltrain riders (as compared to 47,000 daily riders observed that year, and
48,000 daily riders predicted by the C/CAG-VTA model.

In addition, the MTC model lacks sensitivity to some station-area factors affecting Caltrain ridership, is less sensitive to
auto congestion than is desired for modeling the increasingly-congested corridor along US 101, and lacks sensitivity
both to train capacity and to station access capacity constraints such as parking at Caltrain stations.

The MTC model does include land use forecasts consistent with Plan Bay Area 2017. However, this benefit was not
sufficient to overcome the shortcomings listed above for using the MTC model either as the forecast of Caltrain
ridership, or as a basis from which to build a statistical direct ridership model as was done in the previous version.

T MTC's Travel Model Two was still in development, and not yet ready for use, when the approach to Caltrain Ridership Model
update was being determined.
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C/CAG-VTA MODEL

Several versions of the C/CAG-VTA model were considered for potential use in the updated Caltrain Ridership Model.
As compared to the MTC model, the C/CAG-VTA model offers more network detail in San Mateo and Santa Clara
Counties, which comprise a substantial portion of the Caltrain corridor. The C/CAG-VTA model also includes, with limited
detail, portions of San Joaquin, Santa Cruz, Monterey, and San Benito counties. While these counties make up only a
small proportion of overall Caltrain ridership in 2017, it is nevertheless useful to account for longer-distance inter-
regional travel. Finally, the C/CAG-VTA model is better calibrated to Caltrain corridor transit ridership in general, and
Caltrain ridership in particular, than the MTC model is.

However, the C/CAG-VTA model also has some limitations for applications to Caltrain in the Business Plan. The C/CAG-
VTA model does not account for planned land use changes represented in the 2017 RTP (the 2017 version of Plan Bay
Area). Moreover, several jurisdictions have moved forward with major land use plans since completion of the 2017 RTP;
consequently, some land use projections may be overly conservative.

The C/CAG-VTA model also does not reflect the origin-destination patterns exhibited by Caltrain riders, overestimates
intra-county trips, particularly within Santa Clara and San Francisco counties, and underestimates longer-distance trips.
Like the 2013 version, the C/CAG-VTA model lacks sensitivity to some station-area factors affecting Caltrain ridership.
It is less sensitive to auto congestion than is desired for modeling the increasingly-congested corridor along US 101,
and lacks sensitivity both to train capacity and to station access capacity constraints such as parking at
Caltrain stations.

The C/CAG-VTA model was chosen to serve as the base input for the Caltrain Ridership Model, although substantial
updates were completed within the model itself by Fehr & Peers and within an expanded Direct Ridership Model (DRM)
methodology to arrive at the final Caltrain Ridership Model. The modeling approach is described in the
following sections.

CALTRAIN RIDERSHIP MODEL APPROACH

The approach selected for updating the Caltrain Ridership Model is similar in overall concept to the previous version: a
regional travel demand model to capture regional land use and origin-destination patterns and transportation system
integration, together with a set of regression “direct ridership models” to better capture station-specific characteristics.
The update is based on a version of the C/CAG-VTA model, as described in the following section. However, the
regression models are more complex than in the prior version of the Caltrain Ridership Model, in the following respects.

e The prior version of the Caltrain Ridership Model focused on station-level boardings as the basis for its
regression adjustment. However, this approach over-simplified the relationship between boardings and
alightings and does not address the known tendency of the C/CAG-VTA model to overestimate the number of
shorter Caltrain trips and underestimate the number of longer trips. The selected approach focused on station-
to-station boarding-alighting pairs in order to capture more fully station-level effects at both ends of the Caltrain
trip. Thus, the unit of analysis in the direct ridership model adjustment is the station-pair, rather than the station.

*  The prior version of the Caltrain Ridership Model focused on daily ridership totals. Because the station-to-
station ridership patterns change significantly over the course of a typical weekday, the updated version of the
Caltrain Ridership Model developed a total of 6 regression models, one for each of 5 average weekday time
periods (Early AM, AM Peak, Midday, PM Peak, and Evening) together with an all-day weekend model.

Data sources for the updated regression models included model outputs from the updated C/CAG-VTA model, updated
(2017) ridership data from Caltrain, the 2014 MTC Caltrain on-board survey, the 2016 Caltrain triennial survey, and a
variety of 2015 American Community Survey and LEHD data.

Table A-1 summarizes background transportation project assumptions assumed in the Caltrain Ridership Model.
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Table A-1: Background Project Assumptions

Caltrain
Project Business Plan Approach Source
Design Year
2022 6 daily ACE roundtrips (+2 from today) ACE Forwa_rd_Prolect
Description
) . ACE Forward Project
ACE 2029 10 daily ACE roundtrips (+4 from today) Description
2033 Same as 2029
2040 Same as 2033
2022 No change from existing model Capitol Cg:;lgor Vision
Capitol Corridor: 2029 Capitol Corridor shift to Coast Subdivision, 11 daily roundtrips (+4  Capitol Corridor Vision
Oakland to San from today) Plan
Jose 2033 Same as 2029
2040 15 daily Capitol Corridor roundtrips (+8 from today) Capitol Cg:;lgor Vision
2022 No change State Rail Plan
Hollister Express 2029 B|-h9urly integrated express bus service between Gilroy and State Rail Plan
o p Hollister
us
2033 Same as 2029 State Rail Plan
2040 Hourly integrated express bus service between Gilroy and Hollister State Rail Plan
2022 No service State Rail Plan
2029 Bi-hourly rail service between Gilroy and Salinas State Rail Plan
Salinas Rail 2033 Same as 2029
Hourly service between Gilroy and Salinas; hub station at
2040 Pajaro/Watsonville providing hourly connections to Santa Cruz; hub State Rail Plan
station at Castroville providing hourly connections to Monterey.
2022 Not included Cross Bay Transit
Partners
Rail shuttle from Union City BART station to Redwood City Caltrain .
- . S . Cross Bay Transit
Dumbarton Rail 2029 station: 4 trains per hour per direction peak, 2 trains per hour per P
S artners
direction off-peak.
2033 Same as 2029
2040 Same as 2033
SMCTA US-101
2022 Add HOT lane in San Mateo County south of -380 Managed Lanes
Project Description
US-101 Managed Convert a northbound lane to a HOT lane between [-380 and San SFCTA US-101
Lanes 2029 Francisco County Line; convert a southbound lane to a HOT lane Managed Lanes
from 1-280 terminus to I-380 via US-101. Project Description
2033 Same as 2029
2040 Same as 2033
SamTraglslsExpress 2022 Four express routes between the Peninsula and San Francisco SamTranéstﬁégress Bus
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Table A-1: Background Project Assumptions

Caltrain
Project Business Plan Approach Source
Design Year

SamTrans Express Bus

2029 Ten express routes between the Peninsula and San Francisco Study

2033 Same as 2029
2040 Same as 2033

LAND USE MODIFICATIONS

Several updates were made to the land use assumptions in the updated C/CAG-VTA model. First, the model base year
was updated from 2013 to 2015, and existing land use was updated using 2015 ACS and LEHD data. Second, the model
land use projections for 2040 were updated to be consistent with the 2017 version of Plan Bay Area. Finally, additional
projects not included in Plan Bay Area forecasts but nevertheless approved by the relevant cities were included in the
2040 population and employment forecasts. The list of additional projects, which was reviewed by Caltrain staff prior
to the beginning of forecasting, accounts for an additional 12,000 population and 115,000 jobs as shown below.

Table A-2 summarizes background land use assumptions assumed in the Caltrain Ridership Model.

Table A-2: Background Land Use Assumptions

Population Added beyond Employment Added beyond

City e Plan Bay Area Plan Bay Area Notes
Approved by Planning
San Francisco Central SoMa 12,000 38,000 Comm|s§|on; Board of
Supervisors has not
approved yet
Approved / Under
construction. ~13
South.San East of 101 11,000 individual biotech projects
Francisco employment
approved/under
construction totaling 7 MSF
San Bruno Transit Corridors Plan - 3,000 Approved
Millbrae Station Plan - 3,000 Approved
Redwood City Stanford Healthcare 4,000 Approved
Campus
Stanford Research
Palo Alto / Park expansion and
Stanford Stanford Hospital 6,000 Approved
expansion
Mountain View North B ayshore 21,000 Approved
Precise Plan
Peery Park Specific 10,000 Approved
Sunnyvale Plan
Moffett Towers - 3,000 Approved
Santa Clara City Place - 8,000 Approved
Total 12,000 115,000

Notes:
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Several development plans are underway on the Caltrain Corridor but were not approved prior to this analysis and therefore have been
omitted from land use forecasts. This list of pending projects includes large developments in South San Francisco (Genentech Master
Plan and other East of 101 and Lindenville developments), San Bruno (Bayhill Specific Plan), Menlo Park (Facebook Willow Village
project), Palo Alto (Stanford General Use Permit update), Mountain View (East Whisman Precise Plan), San Jose (Google Diridon
development and Downtown Strategy EIR), and Gilroy (Station Area Plan). Combined, these would result in an additional 12,000 people
and 80,000 jobs along the study corridor. If these developments are realized, they are likely to further increase demand on the Caltrain
corridor and exacerbate capacity challenges for the Baseline and Moderate Growth Scenarios.

Housing and employment plans consistent with Plan Bay Area are not noted in this table. Examples of such plans include but are not
limited to the Diridon Station Plan, Lawrence Station Area Specific Plans in Santa Clara and Sunnyvale, housing growth in North
Bayshore, Redwood City’s Downtown Precise Plan, Millbrae’s Station Area Specific Plan, Brisbane Baylands, Candlestick Point-Hunters
Point Redevelopment, and Pier 70 redevelopment.

OTHER VTA-C/CAG MODEL MODIFICATIONS

This Caltrain Ridership Model includes two additional updates to Caltrain’s features in the C/CAG-VTA Model. First, it
standardizes the definition of station catchment areas across Caltrain stations in order to achieve more consistent
results. Second, it updates the Caltrain service pattern to reflect current and future schedules.

As a result of these changes and modifications to transportation and land use conditions, the C/CAG-VTA Model outputs
tends to overestimate systemwide ridership and shorter-distance trips. These overestimates were adjusted by the
Caltrain Ridership Model.

CALTRAIN RIDERSHIP MODEL APPROACH

This section describes the model development process used to arrive at the updated Caltrain Ridership Model. The
development process included the development of a large pool of potential independent (explanatory) variables to test
in each ridership model, the process of selecting a set of variables that both fit existing Caltrain operations and can
reasonably be forecast for future scenarios, and some final “post-process” adjustments. The overall model approach is
shown schematically below on Figure A-1.

FIGURE A-1: CALTRAIN RIDERSHIP MODEL FRAMEWORK

Modelin . .
9 Caltrain Service Plans pemand Crowding-Constrained
Process Forecasts Forecasts
1. VTA- 2. Caltrain Caltrain
CICAG Ridership Ridership
Travel Model Model Forecasts
Regional Station Area + HSR Access - Train
Context Context Trips Crowiding
- HSR Overlap Constraints
Trips
i 1. Fi 1 ol 2. Refine Calt ional 3. A t for HSR i
Modeling .7 chona isibuton & account for infuenos on Callran A
Objec'"ves travel behavior over micro travel behavior ridership of 1.35 at each segment
time related to Calrain
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- Net Effect: adjusts
ridership by station and
reduces overall ridership
forecast

+ Net Effect: Subtracts
riders on HSR ODs; adds
riders as HSR access mode

- Net Effect: Decrease overall
Caltrain ridership for baseline
and moderate growth
scenarios
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VARIABLE DEVELOPMENT

The Caltrain Ridership Model considered a range of variables based not only on the current availability of data but also
on the ability to reasonably forecast them; variables which could not reasonably be forecast were excluded from the list.
The variables developed and tested in this process included both variables which operate at the level of station pairs
(e.g. Caltrain in-vehicle time) and variables which operate at the level of stations (e.g. population within half-mile).
Station-level variables were generally tested both as characteristics of the boarding station and as characteristics of the
alighting station. Some variables of both types included different variants by time of day (e.g. AM versus midday
connecting public shuttles), while others did not vary over the course of the day (e.g. Caltrain fare).

Table A-3 indicates the types of variables tested, along with examples of specific variables.

Table A-3: Example Ridership Variables

Variable Category Example Variables

Modeled Caltrain ridership (PNR, KNR, non-Auto access), Modeled person-trips (Caltrain and total)

VTA Model outputs within % mile buffer (2-mile buffer, 15-minute walk/bike/transit/drive sheds)

Caltrain frequency (with and without transfers, segmented by train speed), Caltrain in-vehicle time

Caltrain Service (with and without transfers, segmented by train speed), Caltrain vs auto speed (difference, ratio)

Other Caltrain Fare, usage of GoPass

Population, households, high-income households within % mile & within 2 miles; Employment, tech

Land Use sector employment within % mile & within 2 miles; Station area parking cost

Station parking supply & cost, decay-weighted population & jobs within station drive-shed (with and

Drive Accessibility without accounting for congestion)

Frequency of connecting transit (by time of day), frequency of connecting public and private shuttles
Transit Accessibility  (by time of day); decay-weighted population & jobs within station transit-shed (with and without
accounting for more difficult transit access along busy arterials)

Bike parking, bike share, bike lockers, decay-weighted population & jobs within station bike-shed (with

Bike Accessibility and without accounting for level of traffic stress)
Walk Accessibility Decay-weighted populat!on & jobs within station walk-shed (with and without accounting for reluctance
to walk along busy arterials)
VARIABLE SELECTION

The initially large list of potential independent variables was first screened using Random Forest methods, allowing the
analysts to quickly screen a large set of variables and identify the variables most strongly correlated with Caltrain
ridership. Once an initial set of promising variables was identified for each time-of-day model, variable strength was
tested based on several factors including statistical significance, reasonable magnitude and direction of regression
coefficients, and reasonable behavior in long-range forecasts. This process allowed the analysts to arrive at models
which best fit existing Caltrain operations and which provide reasonable future forecasts.

Table A-4 shows the final list of variables selected for inclusion in the Caltrain Ridership Model.

Cal
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Table A-4: Caltrain Ridership Model Variables

Variable Category Variable Time Periods
Modeled AM peak Caltrain ridership, non-auto access AM peak, PM peak (reversed)
VTA Model Outputs Modeled AM peak Caltrain ridership, auto access AM peak, PM peak (reversed)
Modeled off-peak Caltrain ridership Early AM, Midday, Evening, Wknd
Caltrain frequency in relevant time period (all service) Wknd

Caltrain frequency in relevant time period
(excluding slowest trains)

Caltrain Service Average Caltrain in-vehicle time in relevant time period Early AM, AM pe_ak, Midday, PM peak,
Evening, Wknd

AM peak, Midday, PM peak, Evening

Origin station has worse frequencies than its neighbors AM peak
Destination station has worse frequencies than its neighbors PM peak
Caltrain fare Early AM, AM peak, Midday, Evening, PM
peak, Wknd
Other Caltrain Percentage of go-pass users accessing origin station PM peak
Percentage of go-pass users egressing at destination station AM peak
High-income households within 2 miles of origin station AM peak
Land Use
High-income households within 2 miles of destination station PM peak
Drive Accessibility Parking supply at origin station Early AM
Decay-weighted population within origin station walk-shed Early AM, AM peak
Decay-weighted population within destination station walk-shed PM peak
Walk Accessibility
Decay-weighted jobs within origin station walk-shed Midday
Decay-weighted jobs within destination station walk-shed Early AM, AM peak, Midday, Wknd
FORECAST ADJUSTMENTS

A final set of steps were applied to post-process the results of the C/CAG-VTA model together with the direct ridership
models described in the previous section. These post-processes further fine-tuned the forecast results by adjusting the
distribution pattern slightly, applying a standard “difference method” to prevent unreasonable discrepancies between
observed data and forecasts, accounting for ridership shifts related to California High-Speed rail, and applying
capacity constraining.

Distribution and Scale Adjustments

Although the results of the statistical models came closer than the C/CAG-VTA model forecasts to the observed
distribution of intra versus inter-county trips on Caltrain, they still tended to overestimate the number of riders within
Santa Clara and San Francisco counties, and to underestimate the number of longer-distance riders, especially between
Santa Clara and San Francisco counties. Scaling factors were developed which adjusted county-to-county ridership
flows. This step also adjusted the system wide Caltrain ridership, to remove the consistent over-estimate introduced by
standardizing the station catchment areas in the C/CAG-VTA model.

Difference Methods

A standard technique in travel modeling is to apply a “difference method” to avoid unreasonable discrepancies between
observed data and forecasts, particularly near-term forecasts. Differences between observed and base-year modeled
station-level boardings and alightings were calculated, and these differences were distributed across station-to-
station forecasts.
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HSR Ridership

High-Speed Rail has the potential to affect Caltrain Ridership in two ways: as a competing mode between Transhay,
4™/King, Millbrae, San Jose Diridon, and Gilroy stations which reduces Caltrain ridership; and as a complementary mode
in which Caltrain serves as a mode of access to (or egress from) HSR, which adds to Caltrain ridership.

Estimates of HSR as a competing mode to Caltrain compared HSR ridership forecasts by station pair, travel times by
both HSR and Caltrain, and estimated fares for both HSR and Caltrain. San Francisco (both stations) to San Jose Diridon
represented the majority of these trips in all scenarios, with fewer trips attracted away from Caltrain in the 2040 Moderate
and High Growth scenarios because of improved Caltrain service.

Estimates of HSR as a complementary mode to Caltrain were based on HSR forecasts of Caltrain as a mode of access
to HSR. For each HSR station, the estimated access and egress trips using Caltrain were distributed as Caltrain trips
between the HSR station and neighboring Caltrain stations, using the same proportions as the forecast among the
relevant station pairs.

Capacity Constraints

The final post-processing step was to incorporate information about the size and capacity of trains, and to constrain
ridership based on an occupancy threshold of 135% of seated capacity. Constraining was applied to the busiest two
hours of each five-hour peak period, with the assumption that the peak hour contained 35 percent of the peak period
ridership, and the second-peak hour contained 25 percent of the peak period ridership, based on a review of existing
Caltrain and BART data.

To constrain ridership for these two hours, station-to-station ridership was converted to passenger loads for each
segment of the corridor. Working from north to south for southbound trains, and south to north for northbound trains,
segment loading was compared against the 135% threshold. If the modeled loading for a segment exceeded 135%, then
boardings at the relevant station were reduced sufficiently to keep segment loading under 135%. These “denied
boardings” were distributed among destinations based on the proportion of each destination among that
station’s boardings.

For the baseline, moderate growth, and high growth service plans, capacity constraining was applied to each train type
separately, to consider whether certain skip-stop patterns would potentially be more prone to capacity problems than
others, and to consider whether express trains would be potentially more prone to capacity problems than local trains.

Table A-5 displays systemwide ridership forecasts over time.
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Table A-5: Systemwide Ridership Forecasts over Time

2017 2022 2029 2033 2040
st Baseite  Basere o .
ation s okl
Obseved ¥ISUNG peep  popp  PCEP - (Valleyto (Valleyto oo’y pocine  Moderate  High
Service with DTX  Valley Valley HSR)
HSR)  HSR)

VTQ’%EIAG 86,300 85800 103900 148400 153200 171,800 188300 188300 220,700 273,700 277,100
Caltra&’o}ggfrsmp 62100 69,500 85100 103,700 130,600 132,800 141,400 141,400 158300 181,200 202,700
Caltrain Ridership
Model with HSR 62,700 69,500 85100 103,100 130,600 133,100 141,700 143700 161,200 184700 207,200
Adjustments
Caltrain Ridership
Model with HSR ¢, 100 60500 85100 103100 130,600 133100 141700 143700 151700 177200 207,200
and Capacity
Adjustments

Note: 2017 forecasts were developed by interpolating land use forecasts between the 2015 base year and 2040 horizon year, then
applying a difference method to align observed data and forecasts.
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Appendix B: Greenhouse Gas
Emissions Methodology

This section describes the methodology used to develop the greenhouse gas emissions estimates for the Baseline,
Moderate, and High Growth Scenarios. It provides an overview of California Air Resources Board (CARB) Transit and
Intercity Rail Capital program (TIRCP) Calculator Tool, outlines the inputs and assumptions made for each time period,
and presents the full results.

CARB CALCULATOR TOOL

The California Air Resources Board (CARB) provides the quantification methodology and calculator tool to estimate the
GHG emission reductions and other non-GHG outcomes from projects receiving funding from the Greenhouse Gas
Reduction Fund. The methodology uses calculations to estimate the reduction in auto vehicle miles traveled and
associated GHG emission reductions based on transportation characteristics of specific transit projects. This
methodology has been adapted from its original purpose to calculate the GHG and non-GHG emissions from Caltrain
electrification and expanded ridership.

The methodology includes four Quantified Components, or project types; these are New/Expanded Service, System and
Efficiency Improvements, Cleaner Vehicles/Technology/Fuels, and Fuel Reductions. Each Quantified Component
requires project-specific inputs that are used in calculating the difference in emissions from a baseline year. This
analysis used the New/Expanded Service and Cleaner Vehicles/Technology/Fuels components:

e The New/Expanded Service project type refers to the expansion of transit service through new service or
additional routes.

* The Cleaner Vehicles/Technology/Fuels project type refers to the use of cleaner vehicles, technologies, or fuels
that result in GHG emission reductions.

The full methodology, including the equations and calculator tool, is available at the California Air Resources
Board website.

INPUTS

Five time periods (2022-2029, 2029-2040, 2040-2070 (Baseline), 2040-2070 (Moderate), and 2040-2070 (High) were
considered, based on electrification timelines. These were analyzed separately and then combined to produce
cumulative emissions reductions for the Baseline, Moderate, and High Growth Scenarios.

The New/Expanded Service project type requires inputs on year 1 and final year ridership, adjustment factor, length of
average trip, fuel type, and annual fuel required for new service. The Cleaner Vehicles/Technology/Fuels project type
requires inputs on new fleet fuel type and annual fuel required, as well as displaced fleet fuel type and annual fuel
required. The Caltrain project will replace the diesel fleet with an Electric Multiple Unit (EMU) fleet. The inputs used are
presented in Table A-6.
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Table A-6: Greenhouse Gas Emissions Calculations Assumptions

New/Expanded Service  Cleaner Vehicles/Technology/Fuels

Length of Diesel Annual
Scenario Year1  YearFinal " Average  New  Annualfuelfor miles  Annual fuel riu‘:la:;;
Ridership  Ridership factor Trip Train  newservice replaced  for new d';esel
Miles (kwh) by EMU EMU service .
miles service
(kwh)
2022-2029 4,730,000 16,940,000 0.83 20.1 0.74 43,225,000 1.28 74,841,666 3,788,699
2029-2040 4,380,000 11,570,000 0.83 19.3 0.95 63,600,000 0.11 7,200,000 318,924
2040-2.070 1,890,000 3,484,000 0.83 19.3
(Baseline)
2040-2070 7,390,000 9,610,000  0.83 18.4 2.96 143,947,747
(Moderate)
2040.-2070 15,490,000 18,380,000 0.83 17.9 4.09 200,607,825
(High)
RESULTS

The Calculator Tool provided estimates for reductions in greenhouse gas (GHG), reactive organic gas (ROG), nitrogen
oxide (NOx), fine particulate matter (PM2.5), and diesel particulate matter (Diesel PM) emissions. The full results are
presented in the Table A-7.

Table A-7: GHG and non-GHG Emissions Reductions, Moderate and High Growth Scenarios

GHG Emission ROG Emissions NOx Emissions PM2.5 Emissions  Diesel PM Emissions
Time Period Reductions Reductions (lbs) Reductions (Ibs) Reductions (lbs) Reductions (lbs)
(MTCO2e)

2022-2029 516,575 355,792 6,118,596 215,213 228,839
2029-2040 200,729 59,865 881,521 30,699 33,170
2040-2.070 390,741 11,313 65,578 1,838 2,579
(baseline)

2040-2070 1,181,026 34,473 199,549 5,623 7,880
(moderate)

2021h0i-92h(;70 2,288,724 67,004 387,707 10,941 15,326
2029-2.070 1,108,045 426,970 7,065,695 247,750 264,588
(baseline)

2029-2070 1,898,330 450,131 7,199,666 251,535 269,889
(moderate)

20(2;;1(;70 3,006,028 482,662 7,387,824 256,854 277,336

B2 Cal
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CALTRAIN BUSINESS PLAN
FISCAL AND PROPERTY VALUE BENFITS OF CALTRAIN MEMO

1. INTRODUCTION

This report, which was prepared for the Caltrain Business Plan, examines Caltrain’s existing fiscal benefits for local
jurisdictions and property value benefits for properties located near its stations.’

1.1 OVERVIEW OF THE CALTRAIN BUSINESS PLAN

Caltrain is currently engaged in the Caltrain Business Plan, an in-depth technical and policy process that will set the
vision for how Caltrain service, and the Caltrain corridor as a whole, should grow to meet current and future ridership
demand over the next 20 to 30 years. This study is a joint effort between agency partners and communities along the
corridor. One of the main goals of the Caltrain Business Plan process is to evaluate the various benefits, costs, and
impacts of three different rail service growth scenarios for 2040: a Baseline Growth Scenario, a Moderate Growth
Scenario, and a High Growth Scenario. Based on this evaluation, the Caltrain Business Plan builds the case for investing
in and implementing an agreed upon 2040 Long Range Service Vision for the Caltrain corridor, which includes proposed
service improvements, infrastructure needs, and associated costs and benefits.

Strategic Economics was retained as part of the consultant team developing the Caltrain Business Plan, led by Fehr &
Peers, to prepare the following tasks:

1. An analysis of the current fiscal and property value benefits of existing Caltrain service, including an
analysis of whether benefits vary by station service levels. The methods and findings of this analysis are
summarized in this report.

2. An estimation of the potential future property value impacts of the Caltrain Business Plan Growth
Scenarios, based on the results of this report and a broader literature review. The methods and findings of
this second task are provided in a separate report.

1.2 OVERVIEW OF PURPOSE AND APPROACH

A substantial body of literature exists on the property value benefits of transit investments. In particular, many studies
have demonstrated that proximity to transit confers a value premium to properties located nearby, thereby also providing
fiscal benefits for the local jurisdictions in which transit investments occur.? The literature generally concludes that
household and firm preferences for transit-served locations result in higher residential and office property values near
transit stations; however, transit premiums vary significantly depending on the context, and the magnitude of the
premium depends largely on the quality of service and accessibility provided, as well as the strength of the local real
estate market.

In order to estimate the property value impacts of existing Caltrain service near its stations in San Francisco, San Mateo,
and Santa Clara Counties, two types of analyses were conducted:

o Analysis of assessed property values near Caltrain stations.? The analysis focused on assessed values within
a half-mile of Caltrain stations, and results are summarized by county and by city. An analysis of the assessed

' This report was prepared by Nadine Fogarty, Alison Nemirow, Evelyne St-Louis, and Emery Reifsnyder from Strategic Economics.
The authors would like to thank Jacob Wegmann, Assistant Professor at the University of Texas at Austin, and Jesus Barajas,
Assistant Professor at the University of lllinois Urbana-Champaign, for their valuable contributions throughout the research and
writing of the report.

2 Several cities have examined this question in the Bay Area specifically as well. A summary of the literature review conducted by
Strategic Economics on this topic is provided in the second technical report.

3 In California, assessed property values must be interpreted in the context of California’s Proposition 13, which works to keep the
assessed value of properties below their market value (i.e., the value if sold on the open market). Therefore, in this report,
assessed property values obtained from County Assessor data differ significantly from market values obtained from sale price
and rental data.
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value contribution of properties near Caltrain relative to the land area they occupy was also conducted, to
assess the impact of Caltrain on local jurisdictions’ tax base.

o Analysis of the property value benefits of Caltrain focusing on three property types: for-sale residential,
rental apartments, and office properties.* The analyses compared property values within a half-mile of Caltrain
stations to values further away, and differentiated stations based on their service levels. For each land use type,
the most statistically robust method possible was chosen depending on data availability. Hedonic price
modeling (a statistical method that controls for the effect of other variables) was tested for each land use type,
but ultimately was only used for the for-sale residential properties. The apartment and office analyses relied on
simple descriptive statistics. Note that the statistically significant premiums obtained for the for-sale
residential properties were used to inform the analysis of the potential future property value impacts of the
Caltrain Business Plan Growth Scenarios.

1.3 KEY DEFINITIONS
1.1.3. PROXIMITY TO CALTRAIN STATIONS

In this report, proximity to Caltrain stations is measured using network distances, which are distances calculated based
on the street network (in contrast to Euclidian distances, also known as straight line or “as the crow flies” distances.)
The resulting network distance service areas are shown in Figure 1-1. Throughout this report, proximity to Caltrain
generally refers to the half-mile network area from Caltrain stations.

1.2.3. CALTRAIN STATION TRAIN FREQUENCY CLASSIFICATION

In this report, Caltrain stations are classified into three levels of service based on the station’s frequency of trains, listed
below and summarized in Figure 1-2 and Table 1-1.

o Low frequency stations are typically served by 1-2 trains per hour per direction during peak periods;
o Medium frequency stations are typically served by 3 trains per hour per direction during peak periods;
o High frequency stations are typically served by 4-5 trains per hour per direction during peak periods.

These service frequency levels are highly simplified. In reality, Caltrain’s schedule is rather complex. Given that Caltrain’s
existing passenger service is oriented towards peak commuter periods, service varies by time of day and by train type,
with a mix of local, zone express, skip stop and regional express (Baby Bullets) trains. For example, travel times between
4th & King (San Francisco) and Diridon (San José) at peak periods can vary from 62 to 95 minutes. Caltrain operates up
to five trains per hour per direction during peak periods, and hourly service in the off-peak periods. Service patterns also
vary by peak direction (northbound AM and southbound PM) versus reverse-peak direction (southbound AM and
northbound PM). For example, Sunnyvale receives four trains per hour in the peak direction and one train per hour in the
reverse peak direction. For these reasons, riders typically plan their travel around a handful of trains, and experience
long and irregular wait times if they do not plan ahead. The system can be complicated to navigate for both seasoned
and occasional riders.
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1.4 REPORT ORGANIZATION

Following this introduction, the report is organized by the chapters listed below:
o A summary of key findings (Chapter 2);

e Anevaluation of assessor’s data to understand the importance of Caltrain for the local property tax base
(Chapter 3);

e An estimate of the property value premiums associated with proximity to Caltrain for single-family homes and
condominium (Chapter 4), rental apartments (Chapter 5), and office properties (Chapter 6);

e Detailed methodology (Appendices A and B).

®
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FIGURE 1-1. CALTRAIN STATION NETWORK SERVICE AREAS
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FIGURE 1-2. CALTRAIN STATION TRAIN FREQUENCY CLASSIFICATION

Caltrain Station
Train Frequency Levels*

Frequency Levels

® High
@ Medium
©  Low

*Caltrain station frequency levels are defined
as follows:

High frequency stations are typically served
by 4-5 trains per hour per direction
during peak periods.

Medium frequency stations are typically served
by 3 trains per hour per direction
during peak periods.

Low frequency stations are typically served

by 1-2 trains per hour per direction
during peak periods.

"M @

STRATEGICECONOMICS

0 10 Miles
| | |

Source: Caltain, 2019; Strate& Economics, 2019.

Oakland

Morgan Hill

San Martin ()

College Park
Diridon

Peak hour commute
direction only

Santa Clara




CALTRAIN BUSINESS PLAN

FISCAL AND PROPERTY VALUE BENFITS OF CALTRAIN MEMO

TABLE 1-1. CALTRAIN STATION CLASSIFICATION

Low Frequency Caltrain Stations

Medium Frequency Caltrain Stations

High Frequency Caltrain Stations

Bayshore 22" Street 4 and King
South San Francisco Burlingame Millbrae

San Bruno San Mateo Hillsdale
Hayward Park San Carlos Redwood City
Belmont Menlo Park Palo Alto

San Antonio California Ave Mountain View
Lawrence Santa Clara Sunnyvale
Capitol Tamien Diridon
Blossom Hill

Morgan Hill

San Martin

Gilroy

Stations excluded from the analysis due to very infrequent or inexistent service: Broadway, Atherton, Stanford Stadium, and College
Park. Low frequency: station typically served by served by 1-2 trains per hour per direction during peak periods. Medium frequency:
station is typically served by 3 trains per hour per direction during peak periods. High frequency: station is typically served by 4-5

trains per hour per direction during peak periods. Source: Caltrain, 2019.
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2. SUMMARY OF KEY
FINDINGS

This section summarizes the importance of Caltrain for the tax base of local jurisdictions (fiscal benefits) and the value
that Caltrain confers to condominiums, single-family homes, apartment properties, and office properties located in
proximity to Caltrain stations (property value benefits).

2.1 FISCAL BENEFITS OF CALTRAIN

Properties located within a half-mile of Caltrain stations have a combined total assessed property value of $42 billion;
together these properties generate an estimated $419 million annually in property tax revenue. In California, one
percent of assessed property values is collected as property tax and allocated to county government, municipal
government, and other taxing entities. Given that the tax revenue apportionment to these taxing entities varies
significantly across jurisdictions and tax rate areas, property tax revenues are summarized at the county-level.

The combined assessed value of properties located near Caltrain stations total over $1 billion in 9 out of 19 cities in
San Mateo or Santa Clara Counties. For instance, the total assessed value within a half-mile of Caltrain stations exceeds
$5 billion in Palo Alto (two Caltrain stations) and San Mateo (three stations). In contrast, for cities such as Brisbane and
San Martin, the total assessed value within a half-mile of Caltrain stations is less than $200 million.

Compared to the land area they account for, properties near Caltrain stations are relatively more valuable to the
property tax base of most of the communities Caltrain serves. To understand the relative contribution of properties near
Caltrain stations to the tax base of local jurisdictions, the share of assessed value located within a half-mile of stations
is compared to the share of total taxable land in the same area, at the county and city-level (Figure 2-1). This gives a
sense of the relative “density” of value near Caltrain compared to other parts of the region. Across the three-county area,
properties in the half-mile area contribute 5 percent of total assessed value, but account for only 0.7 percent of overall
land area. This pattern is consistent in each county, and in 17 out of 19 cities analyzed.

FIGURE 2-1. ASSESSED VALUE AND LAND AREA NEAR CALTRAIN STATIONS BY COUNTY

H Assessed Value mTaxable Land Area
8%

7%
6%

5%
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2%

1% .
. | -

Three County Total Santa Clara County San Mateo County San Francisco City &
County

Value Within a Half-Mile of Caltrain Stations
as a Share of Countywide Total

X

Source: City of San Francisco Assessor, 2019; San Mateo County Assessor, 2019; Santa Clara County Assessor, 2019; CoreLogic,
2018; Strategic Economics, 2019.
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2.2 PROPERTY VALUE BENEFITS OF CALTRAIN
2.1.2. SINGLE-FAMILY HOMES AND CONDOMINIUMS

The results shown in Figure 2-2 are statistically significant. They are based on hedonic price modeling, a statistical
regression method that breaks the value of a property into its constituent parts, allowing the researcher to isolate the
value associated with each specific attribute. Hedonic price modeling is considered a best practice method for analyzing
the effect of transit on property values. Results are based on a large sample of single-family home and condominium
sale transactions recorded between 2013 and 2018 in San Mateo and Santa Clara Counties.

Proximity to Caltrain station confers a property value benefit to single-family homes and condominiums. On average
across the Caltrain corridor, every mile farther away from Caltrain stations is associated with a 5.3 percent decrease in
single-family home sale price, all else being equal. For condominiums, every mile farther away from Caltrain stations is
associated with a 4.1 percent decrease in sale price, all else being equal.

The property value benefits of Caltrain for single-family homes and condominiums vary by station service level:
proximity to a high frequency Caltrain station confers a higher property value benefit than proximity to a medium or
low frequency Caltrain station. High frequency stations are associated with the highest benefit and are closely followed
by medium frequency stations. Properties located near low frequency stations experience a significantly lower property
value benefit. For single-family homes, the benefit ranges from 7.2 percent (high frequency stations) to 3.6 percent (low
frequency stations). For condominiums, the benefit ranges from 5.9 percent (high frequency stations) to 2.5 percent
(low frequency stations).

FIGURE 2-2. PERCENT DECREASE IN SALE PRICE PER MILE AWAY FROM CALTRAIN, BY STATION
FREQUENCY LEVEL

Single-Family Homes Condominiums
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Note: Results are based on single-family home and condominium transactions in Santa Clara County and San Mateo County. The
brackets represent the two coefficients obtained from the Ordinary Least Square model and the Spatial Error Model. The bar shows
the average of these two coefficients. For the single-family homes chart, values shown for “All Stations” summarize the results of
Models 1 and 2, and values shown for different station type summarize the results of Models 3 and 4. For the condominium chart,
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value shown for “All Stations” summarize the results of Models 5 and 6; and values shown for different station types summarize the
results of Models 7 and 8. See Appendix B for a detailed description of the different models tested. Source: Strategic
Economics, 2019.

2.2.2. APARTMENTS

The results shown in Figure 2-3 are descriptive statistics, based on apartment rental data from the CoStar Group.

Apartment rents within a half-mile of Caltrain stations are generally higher than apartments rents further away. Across
all stations in San Mateo and Santa Clara Counties, apartment rents average around $3.46 per square foot, which is 1
percent higher than those located between a half-mile to one-mile from stations, and 9 percent higher compared to rents
between one and five miles from stations. This relationship is also consistent for apartment rents within a half-mile of
the 4th & King and of 22nd Street stations in San Francisco, but results are more limited due to data availability.

Proximity to Caltrain appears to have the most impact on apartment rents for high frequency Caltrain stations, followed
by medium frequency stations. Apartment rents within a half-mile of high frequency stations average around $3.80 per
square foot, which is the highest average value of all the distance and service level combinations. This value is 11
percent higher than rents between a half-mile and one mile of high frequency stations, and 15 percent higher than rents
between one to five miles of high frequency stations. Apartment rents near medium frequency stations display a similar
trend. However, this pattern is inconsistent for low frequency stations.

FIGURE 2-3. AVERAGE APARTMENT RENTS, SAN MATEO AND SANTA CLARA COUNTIES

® Within a Half-Mile ~ m Half-Mile to One Mile  m One to Five Miles

All San Mateo and Santa High Frequency Stations Medium Frequency Low Frequency Stations
Clara County Stations Stations

$4.00
$3.50
$3.00
$2.50
$2.00
$1.50
$1.00
$0.50

Average Effective Monthly Rent per Sq.
Ft., Weighted by Number of Units

$0.00

Source: CoStar, 2018; Strategic Economics, 2019.

2.3.2. OFFICE

The results shown in Figure 2-4 are descriptive statistics, based on office rental data obtained from the CoStar Group.

Office rents within a half-mile of Caltrain stations are generally higher than office rents further away. Across all
stations in San Mateo and Santa Clara Counties, office rents average around $60.50 per square foot (annually, full
service), which is 23 percent higher than office rents within a half-mile to one-mile from stations, and 27 percent higher
than office rents between one and five mile from stations.

Proximity to Caltrain appears to have the most impact on office rents for high frequency Caltrain stations; the impact
of Caltrain is not as consistent for medium frequency stations. Properties located within a half-mile of high frequency
Caltrain stations command the highest rents, averaging around $65.70 per square foot (annually, full-service). This is 42
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percent higher than office rents between a half-mile and one mile from high frequency stations, and 31 percent higher
than office rents between one to five miles from high frequency stations. For low frequency stations, rents within the

half-mile are also higher than rents further away, but this pattern is inconsistent for medium frequency stations.

FIGURE 2-4. AVERAGE OFFICE RENTS, SAN MATEO AND SANTA CLARA COUNTIES
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*Average rent per square foot refers to annual full service gross rents per square foot weighted by the building’s rentable
building area.
Source: Costar, 2018; Strategic Economics, 2019.
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3. ASSESSED PROPERTY
VALUES AND PROPERTY
TAX NEAR CALTRAIN

This chapter summarizes the analysis of Caltrain’s impact on assessed values and local jurisdictions’ property tax base.
The chapter includes an overview of the data and methodology used and a discussion of key findings.

3.1 APPROACH

This analysis examined the assessed values of
properties located within a half-mile of Caltrain
stations. The analysis was based on 2018 County
Assessor data obtained from the City and County of
San Francisco (for San Francisco) and purchased
from commercial vendor CoreLogic (for Santa Clara
and San Mateo Counties).

These assessed property value estimates were also
used to estimate property tax revenues generated
within a half-mile of Caltrain stations. Per
California’s Proposition 13, the base property tax
rate is assumed to be one percent of assessed
property value. Note that this does not include
special assessments.

Tax-exempt land uses and parcels missing
recorded assessed values were excluded from the
analysis.® In San Francisco, a high proportion (29
percent) of taxable land area in Caltrain’s half-mile
service area had missing data. This may be due to
high levels of development activity within a half-
mile of San Francisco Caltrain stations. New
development creates new parcels, which take time
to be assessed and included in the assessor’s data.
Therefore, assessed values were interpolated for
the missing portion of data based on existing land
use patterns and typical market values.®

UNDERSTANDING ASSESSED PROPERTY VALUES IN LIGHT
OF CALIFORNIA'S PROPOSITION 13

The assessed values presented in Chapter 3 differ from the
market values presented in Chapters 4-6. Assessed values
must be interpreted in the context of California’s Proposition
13, which generally works to keep the assessed value of
properties below their market value (i.e., the value if sold on the
open market).

Passed by voters in 1978, Proposition 13 rolled property
assessments back to their estimated value in 1975 and limited
the reassessment of real property (land, buildings, and other
property improvements). Prior to Proposition 13, county
assessors reappraised real property at least once every five
years. As a result, assessed values were kept relatively close
to market values. However, under Proposition 13, properties
are reassessed to current market value only when the property
changes ownership or undergoes new construction; otherwise,
real property valuations may only increase at a factor tied to
the rate of inflation, but by no more than 2 percent each year.
As aresult, property assessments in California often reflect the
length of time that an individual or entity has owned a property,
rather than current market values.

Analyzing assessed values near transit is important from a
fiscal perspective because local property tax revenues are tied
to assessed values rather than market values.

5 Certain types of property are exempt from property taxation under California law, including most government-owned property and
property owned, irrevocably dedicated to, and used for religious, hospital, scientific, and/or charitable purposes.

6 To interpolate the missing assessed values, Strategic Economics first calculated the total area of parcels with missing assessed
value data. The proportion of land uses within those parcels was then estimated using both trends in development activity and
existing land uses in parcels within Caltrain service areas for which data was available. Price per square foot values for existing
land uses were then applied to the interpolated missing land values by use to arrive at the total interpolated value.

1
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3.2 KEY FINDINGS

Key findings are described below and summarized in Figures 3-1 through 3-5. Detailed results are also provided in
Appendix A.

Properties located within a half-mile of Caltrain stations have a combined total assessed value of $42 billion. The half-
mile network distance service areas were used for this analysis, as explained in Chapter 1. Findings by county are listed
below, and shown in Figure 3-1:

o In Santa Clara County, properties within a half-mile of Caltrain stations have a total assessed value of
$14.8 billion.

o In San Mateo County, properties within a half-mile of Caltrain stations have a total assessed value of
$15.7 billion.

o In San Francisco City and County, properties within a half-mile of Caltrain stations are estimated to have a total
assessed value of $11.4 billion.

FIGURE 3-1. ASSESSED VALUE NEAR CALTRAIN STATIONS BY COUNTY
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Source: City of San Francisco Assessor, 2019; San Mateo County Assessor, 2019; Santa Clara County Assessor, 2019; CoreLogic,
2018; Strategic Economics, 2019.

Overall, properties near Caltrain stations are disproportionately valuable to the property tax base of most of the
communities Caltrain serves. To understand the relative contribution of the Caltrain half-mile area to the tax base of
local jurisdictions, the share of assessed property value located within a half-mile of Caltrain stations is compared to
the share of total taxable land in the same area, by county (Figure 3-2). This gives a sense of the relative “density” of
value near Caltrain compared to other parts of the region. Findings are below and shown in Figure 3-2.

o Together, properties within a half-mile of all Caltrain stations in San Francisco, San Mateo, and Santa Clara
Counties represent 4.9 percent of total assessed value, and account for 0.7 percent of overall land area.

o In Santa Clara County, properties within a half-mile of Caltrain represent 3.5 percent of total assessed value,
and account for 0.4 percent of total land area.

o In San Mateo County, properties within a half-mile of Caltrain stations represent 7.4 percent of total assessed
value, and account for 1.3 percent of total land area.

e In San Francisco City and County, properties within a half-mile of Caltrain stations represent 5.1 percent of total
assessed value, and account for 3.5 percent of total land area.
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FIGURE 3-2. ASSESSED VALUE AND LAND AREA NEAR CALTRAIN STATIONS BY COUNTY
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Source: City of San Francisco Assessor, 2019; San Mateo County Assessor, 2019; Santa Clara County Assessor, 2019; CoreLogic,
2018; Strategic Economics, 2019.

Assessed values within a half-mile of Caltrain stations total over $1 billion in 9 out of 19 cities in San Mateo or Santa
Clara Counties (Figure 3-3). However, assessed values within a half-mile of Caltrain stations do vary significantly across
cities. For instance, the total assessed value within a half-mile of Caltrain stations exceeds $5 billion in Palo Alto (two
Caltrain stations) and San Mateo (three stations). In contrast, for cities such as Brisbane and San Martin, the total
assessed value within a half-mile of Caltrain stations is less than $200 million.

FIGURE 3-3. ASSESSED VALUE NEAR CALTRAIN STATIONS BY CITY
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Source: San Mateo County Assessor, 2019; Santa Clara County Assessor, 2019; CoreLogic, 2018; Strategic Economics, 2019.
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Properties located within a half-mile of Caltrain stations are disproportionately valuable in most cities in Santa Clara
and San Mateo Counties. As seen in Figure 3-4, the share of citywide assessed value within a half-mile of Caltrain is
higher than the corresponding share of taxable land area in 17 out 19 cities included in the analysis. For example, parcels
within a half-mile of Caltrain stations in Mountain View account for 11 percent of the city’s total assessed value, but only
6.5 percent of the city’s total taxable land area. In Santa Clara County, assessed values within a half-mile of Caltrain
stations were disproportionately valuable in all nine cities analyzed. In San Mateo County, assessed values within a half-
mile of Caltrain stations were disproportionately valuable in eight out of ten cities.

FIGURE 3-4. ASSESSED VALUE AND LAND AREA NEAR CALTRAIN STATIONS BY CITY

B Assessed Value B Taxable Land Area

20%
18%
< 16%
14%
12%
10%

8%

6%

2 I I I

2 | I |I
O II I-

N
o

X

< 0 <] o
S SIS, ) & \\4
> “"0 \) ‘\ g o N S
& & F .&3’ @'Z’ & P P & © ©
& @ & N & o NI R
& oo S P @ S Ny
(O,b(\ Q@ @0
‘(\
S
G_,O

Value Within a Half-Mile of Caltrain Stations as
a Share of Citywide Tot:

SN &
(’\@\Q %"QQ & & Q@

Source: San Mateo County Assessor, 2019; Santa Clara County Assessor, 2019; CoreLogic, 2018; Strategic Economics, 2019.

Properties located within a half-mile of Caltrain stations in San Francisco, San Mateo, and Santa Clara Counties
together generate about $419 million annually in property tax revenue. As referenced above, in California one percent
of assessed property values is collected as property tax and allocated to county government, municipal government, and
other taxing entities. Given that the tax revenue apportionment to these various taxing entities varies significantly across
jurisdictions and tax rate areas, property tax revenues were summarized by county, as shown in Figure 3-5. Findings by
county are listed below:

 In Santa Clara County, properties within a half-mile of Caltrain stations are estimated to generate $148 million
annually in property tax revenue.

» In San Mateo County, properties within a half-mile of Caltrain stations are estimated to generate $157 million
annually in property tax revenue.

e In San Francisco City and County, properties within a half-mile of Caltrain stations are estimated to generate
$114 million annually in property tax revenue.
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FIGURE 3-5. ANNUAL PROPERTY TAX REVENUE GENERATED NEAR CALTRAIN STATIONS
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Source: City of San Francisco Assessor, 2019; San Mateo County Assessor, 2019; Santa Clara County Assessor, 2019; CoreLogic,
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4. CALTRAIN’S IMPACT ON
SINGLE-FAMILY HOME AND
CONDOMINIUM
PROPERTY VALUES

This chapter presents the results of a statistical analysis of Caltrain’s impact on single-family and condominium sale
prices. The chapter includes an overview of the methods used, and a discussion of key findings. Appendix B provides
more detail on the data, methodology, and results. A short section at the end of this chapter also describes how these
regression results informed the analysis of the future property value benefits of the Caltrain Business Plan
growth scenarios.

4.1 APPROACH

Caltrain's impact on single-family and condominium sales prices was analyzed using hedonic price modeling. Hedonic
price modeling is a statistical regression method that breaks the value of a property into its constituent parts, allowing
the researcher to isolate the value associated with each specific attribute. Hedonic price modeling is considered one of
the best practices methods for analyzing the effect of transit on property values.

The hedonic price models developed for this study estimate the effect of proximity to Caltrain stations on single-family
home and condominium sale prices. These models also incorporate information on frequency of Caltrain service to test
whether there is a different value premium associated with different station service levels.

In addition to testing the effect of proximity to Caltrain stations by service level, the models also incorporate additional
variables to control for the numerous other factors that influence property values. These include: (1) additional
transportation accessibility variables (e.g. distance to freeway on-ramps); (2) property attributes (e.g. unit size); (3)
neighborhood demographics (e.g. percent homeowners); and (4) neighborhood amenities/disamenities and other
control variables (e.g. density of nearby retail). The full list of variables is available in Appendix B.

The analysis uses a dataset of all single-family home and condominium sales in Santa Clara and San Mateo Counties
between January 2013 and August 2018, purchased from the commercial vendor CoreLogic. Other data sources were
also collected, as explai