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ABSTRACT

This report presents the findings of its investigation into intermodal passenger transfer
facilities' operations and servicesin urban areas of California and the opportunities for
how the application of intelligent transportation systems may enhance such operations
and services. The project was based initially on a macroscopic assessment of intermodal
passenger transfer facility operations and services primarily by means of areview of the
literature followed by athree-tier analysis through site visits, institutional aspects, and
user views and opinions. Institutional aspects were captured by means of a survey
administered to representatives from transit service providers sharing three intermodal
passenger transfer facilities: a BART station and a Caltrain station in the San Francisco
Bay area and the Santa Fe Depot in San Diego where buses, commuter rail lines, and the
San Diego Trolley come together. User views were captured by means of a survey
administered to users of the BART station.

From the literature, numerous barriers associated with the successful implementation of
passenger intermodal operations and services were identified along with strategies to
overcome these barriers. From the site visits, differences across public transit modes, i.e.,
between rail and bus, across different urban regions, were identified in the level of use of
intelligent transportation system technologies and the level of overall coordination among
transit service providers sharing afacility. The institutional survey reveal interesting facts
regarding how agencies collect and share data and cooperate at the intermodal facilities
under investigation as well how facilities are managed and the degree to which agencies
use or are planning to use intelligent transportation systems technologies. The user survey
was in the San Francisco Bay Area, with findings revealing user insight into how such a
facility operates and the servicesit provides including information on user behavior, the
transfer process, user history for thisfacility, arating of the facility, and a demographic

profile.

Key Words:  passenger intermodalism, evaluation, operations, services, institutional

issues, survey, intelligent transportation systems



EXECUTIVE SUMMARY

This report constitutes the final deliverable for PATH Project MOU 375 — * Assessing
Opportunities for Intelligent Transportation Systems in California's Passenger Intermodal
Operations and Services’. The project has examined passenger intermodal operations and
servicesin California and the opportunities for how the application of intelligent

transportation systems may enhance such operations and services.

This report has investigated the operations and services conducted at passenger
intermodal transfer facilitiesin urban areas of California. Our primary objective wasto
assess the current state of passenger intermodal operations and servicesin Californiaand
to identify opportunities to utilize intelligent transportation systems to increase the
benefits and reduce the costs of intermodal operations and services. The project was
based initially on a macroscopic assessment of intermodal passenger transfer facility
operations and services primarily by means of areview of the literature followed by a

three-tier analysis through site visits, institutional aspects, and user views and opinions.

From the literature, we see that there are numerous barriers associated with the successful
implementation of passenger intermodal operations and services, including funding
constraints, condition of physical infrastructure, level of market demand, lack of
sufficient data, insufficient performance criteria, and institutional issues. There are three
primary strategy areas to utilize to overcome these barriers: 1) policy measures and
legislation, 2) physical infrastructure improvements, and 3) deployment of appropriate
intelligent transportation systems.

Moreover, little has been done in the area of evaluating passenger intermodalism.
Frameworks for the evaluation of the intermodal transfer process have been proposed,
however, there islittle evidence of such evaluations being performed at any transfer
facilities. A possible explanation for thisisthe lack of data and quantifiable measures of
effectiveness. Absence of data on linked intermodal trips poses a barrier to identifying
where transfers occur, where intermodal needs are unmet, and where they might be

improved. Many measures of effectiveness are not quantifiable, making it more difficult



to perform evauations that can be compared across modes or facilities. These qualitative
measures, such as passenger comfort and convenience, are just as important as

guantitative measures nonethel ess.

Several conclusions can be drawn from the findings of this study, with implications for
the continued opportunities for improvement in operations and services rendered at

intermodal passenger transfer facilities.

Differences across public transit modes, i.e., rail versus bus, exist in the level of use of
intelligent transportation system technologies. Rail facilities tend to exhibit a higher
degree of technology for user information and ticketing than bus modes. For example,
many of the heavy rail stations (e.g., the Santa Fe Depot in San Diego, the North County
Transit Facility in Oceanside, the Diridon Station in San Jose, and the Emeryville Amtrak
Depot) utilized not only changeable message signs, but in many cases, used them to
provide dynamic, real-time updated information. As we consider adightly lower level in
rail transit, many of thelight rail stations used changeable message signs, but Muni Metro
was the only light rail transit service provider that appeared to provide real-time, dynamic
information. Subsequently looking at buses, there are few changeable message signs at
bus facilities (#22 Filmore Line). The monitors at the El Cerrito Del Norte BART Station
and at the Transbay Terminal in San Francisco displayed static bus schedule information,
but did not make any announcements or provide any new information beyond that which
was aready posted. Another aspect that we can examine is ticketing. Rail modes
generally had some form of automated advanced payment machine. For most of the sites
and systems examined, although bus users may use their rail tickets to transfer to bus, the
ticketing machines are oriented to rail users. Therefore, one generalization that we
hypothesize is that rail modes tend to be more technologically advanced. The evidence
that we have seen from our site visits indicates that the ticketing procedures and the
traveler information (including in-terminal monitors and changeable message signs) are
at amore technologically advanced level than those used for buses.



Another evaluation made was whether the presence of technology differs by area. It
appears that the level of technology used in the San Diego areais higher than that used
either in the San Francisco Bay Area, or Sacramento. Sacramento appears to employ the
least amount of advanced technologies and the San Diego area seems to have the highest
use. The extent of Sacramento’ s advanced technologies seemsto lie with the changeable
message signs discussed earlier, and the automatic fare payment machines, both
associated with the light rail system. San Diego, meanwhile, employs both of the above
technologies on awide scale for both the trolley and Coaster, but also provides Coaster
passengers with real-time information on its changeable message signs. Further, San
Diego’ s automatic fare payment machines are quite a bit more advanced than
Sacramento’ s in that they make change, they will accept dollar bills and credit cards, and
they display electronic instructions to ticket purchasers. The Bay Areaseemsto lie
somewhere in between Sacramento and San Diego in technology use, providing some
real-time information to train platforms, but not using advanced fare payment systems on

aswide a scale as San Diego.

Just as the use of advanced technologies seemsto have afairly clear hierarchy by region,
the level of fare coordination seems to have an analogous hierarchy. Fare coordination
(transfer discounts, single-fare tickets for multiple modes, etc.) seems to be higher in both
Sacramento and San Diego than in the Bay Area. Sacramento, which does not employ a
high level of technology at any of the sites visited, appears to have quite simple and
convenient fare coordination. Passengers simply have to pay one fare, giving them free
transfers for 90 minutes on all of the modes and linesthat RT operates. Of course, the
presence of only two modes (bus and LRT) certainly makes this easier to achieve.
However, in San Diego, which has a much more complex and diverse network than
Sacramento, asimilar ease of fare coordination still prevails. Trolley tickets are valid for
riding San Diego Transit buses, and also allow users to purchase discounted tickets on the
San Diego Coaster. In the San Francisco Bay Area, however, perhaps because of the
complexity of the transit system, fare structures seem to be more autonomous, often
forcing passengers to pay separate fares for each mode. There are exceptions in the case

of Muni, where passengers who ride either the bus or the light rail may transfer without



paying additional fare to the other Muni mode, and for BART, which offers transfer
discounts for transfers between BART and bus. However, it still appears that San Diego
and Sacramento have achieved a higher level of coordination than the Bay Area. The
reasons for such geographical differences were pursued with the agency surveysin the

institutional component of the project.

The institutional survey was administered to representatives of transit agencies residing at
three urban area passenger intermodal transfer facilitiesin California, including a BART
station and a Caltrain station in the San Francisco Bay area and the Santa Fe Depot in San
Diego where buses, commuter rail lines, and the San Diego Trolley come together. The
institutional survey results reveal interesting facts regarding how agencies collect and
share data and cooperate at the intermodal facilities under investigation. The results also
indicate how facilities are managed and the degree to which agencies use or are planning
to use intelligent transportation systems (ITS) technologies. Of the three types of data
collected (vehicle location, actual arrival time, ridership), the two data types collected
most often, in order of importance, were: 1.Ridership dataand 2.Actua arrival time. Data

collection is predominantly manual and performed on a continuous or daily basis.

Asfar asthe adoption of ITS technologies, afairly consistent picture emerges from
analysis of the data. The most commonly used technologies are electronic fare boxes and
surveillance cameras. The second tier of technol ogies adopted, but at much lower
numbers are automatic passenger counters, automatic vehicle location, and traffic signa
priority. For the technologies not in use, generally three quarters or more of the
respondents report that they are studying the technologies. There thus seemsto be afairly
high degree of interest in ITS technol ogies among the various transit agencies.

The survey results indicate that there islittle sharing of data between the transit agencies
located at the intermodal sites. Only three out of the nine agencies report sharing data
with other agencies and only on alimited basis. However, at two of the intermodal sites,
one of the principal agencies (either the owner of the facility or an important partner at

the facility) collects ridership and arrival time data for the other agencies. It thus seems as
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though a certain degree of coordination of schedules occurs at the sites through the aegis
of the facility owner or one of the main partners. The shared datais primarily ridership

and expected arrival time dataand is used for service planning and scheduling.

Reasons given for the limited data exchange between the agencies include: insufficient
technology for practical use of data, not enough actual datato share (such as real-time
arrival or vehicle location), datais not perceived to be valuable enough (as there are no
timed connections at the intermodal sites).

There seems to a common facility management model: generally the site is managed by
the owner of the facility, who operates and maintains the site. In one instance the site was
managed by an organization comprised of several members located at the site or having
authority over agencies located at the site. The interviewees reported being generally

satisfied with the management of the intermodal facilities.

Whilethe level of data exchange among the transit agencies at the intermodal facilities
does not appear to be high, there is a certain degree of coordination among them for other
transit-related objectives. Six out of the nine agencies report conducting either schedule,
route, or specia event coordination with one or more of the facility partners at the
facility. Most of the coordination concerns scheduling or routes.

Though limited in scope to only one user survey of an intermodal passenger transfer
facility, that is, the El Cerrito Del Norte BART station in the San Francisco Bay Area,
findings provide facility user insight into how such afacility operates and the servicesit
provides. The survey was administered to two thousand users of the station during
weekday morning peak commuting hours with 581 returned and completed surveys. It
was no surprise that 94% of respondents indicated that the purpose of their trip that
morning was commuting to and from work. In terms of what transport mode was used to
arrive at and depart from the station for that trip, approximately 55% and 25% of
respondents arrived by driving a car and parking at/near the station and by bus,
respectively. Also, as expected most respondents departed the station on that trip by

Vil



BART (approximately 87% of respondents) yet 7% departed by means of a carpool.
Approximately half of respondents rated the facility’ s operations and services of good to
excellent quality. Only about 1 in 5 respondents felt that such services and facility
operations had deteriorated since they first began using the station. Regarding traveler
information, while no information source was rated above “good” on average, both
electronic and paper means of providing information to the traveler were rated between
“average” and “good”. In particular, information from the Internet via Web-sites was
rated 3.6 out of a maximum of 5 in terms of the quality of information provided. As
advances are made in information and communications technologies, Web access, in
particular, wireless Web access to the Internet, will very likely grow with enhanced

quality.
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1.0 INTRODUCTION

This report constitutes the final deliverable for PATH Project MOU 375 — * Assessing
Opportunities for Intelligent Transportation Systems in California's Passenger Intermodal
Operations and Services’. The project has examined passenger intermodal operations and
servicesin California and the opportunities for how the application of intelligent transportation
systems may enhance such operations and services. The remainder of this section discusses the
motivation for, objectives of, and the methodol ogical approach used in the project.

1.1 Motivation

We are currently in the middle of the re-authorization of the Intermodal Surface Transportation
Efficiency Act (ISTEA), in the form of the Transportation Equity Act of the 21% Century (TEA-
21). Among the major elements of ISTEA aswell as TEA-21 isintermodalism. In arecent
PATH study (1) of the relationship between ISTEA and Intelligent Transportation Systems
(ITS), interviews were conducted with representatives of California’s primary participantsin the
field of ISTEA implementation and Intelligent Transportation Systems (ITS) representing both
the public and private sectors. With respect to intermodalism, there was an almost unanimous
concern over its meaning and connection with related terms such as multimodal transportation
and multimodalism, and a desire for further research into opportunities for implementation of
intermodal operationsin the ITS arena.

The literature contains an extensive amount of information on intermodalism, and in particular,
one source discusses the issue of an intermodal ITS and the potential benefits that intermodal

operations may derive from ITS (1). Intermodalism-related topics discussed in (1) include:

Objectives of intermodal transportation systems

Intermodal services

Intermodal vs. multimodal systems

Intermodal performance criteria

Intermodal system benefits and challenges

Role of ITSin the evolution of intermodal systems including user services, system
architecture, technologies, interoperability, Transportation Management Centers, and
marketing opportunities

e Implementation



Whether ITS can provide benefits to intermodal operations and services, both freight and
passenger, and what those benefits could be has not been completely determined. Moreover, an
essential first step before addressing such issues is to understand the current state of intermodal
operations and servicesin California. Providing this baseline of knowledge will assist in linking
intermodal systems more effectively with the ITS arena, i.e. understanding where the
opportunities are for ITS applications, resolving intermodal system problemsviathe use of ITS,

and facilitating the movement into the implementation phase.

Research is needed in both freight and passenger intermodal studies. While there are areas of
overlap between freight and passenger intermodal issues, each of them contains unique aspects
aswell. Focus on the proposed research would be placed on intermodal operations and services
for the movement of people, not freight. Such focus on this single topic would alow an in-depth

investigation of passenger intermodal issues.

The results of this project will contribute to the understanding of the current state and
performance of passenger intermodal operations and servicesin California, and potential
opportunities for enhanced performance of intermodal operations and services viaintelligent
transportation systems. In this way, the results of the project would help identify ways in which
intelligent transportation systems may be applied to and improve passenger intermodal
operations and services, that is, advance the process of integrating ITS into the passenger

intermodal arena

1.2 Objectives

The primary objective of thiswork was to assess the current state of passenger intermodal
operations and servicesin California based first on a determination of aclear definition of terms
such asintermodal and multimodal, and to identify opportunitiesto utilize ITSto increase the

benefits and reduce the costs of intermodal operations and services.

1.3 Project M ethodology
To fulfill the project’s objective, we developed a four-tier methodology upon which to carry out

the study: 1) a macroscopic assessment by means of areview of the literature, 2) observations



upon visiting intermodal passenger transfer facilitiesin California, 3) institutional aspects by
means of asurvey of , and 4) user views and opinions by means of a survey of users of
intermodal passenger transfer facilities. The macroscopic assessment has been documented in the
project’ sfirst interim report (Reference 2) and looked at the issues of passenger intermodalism
and intelligent transportation systems from a more macroscopic level based primarily on our
review of the literature. The second stage of the project, i.e., the evaluation by observation at
intermodal facilitiesin California has also been documented in the project’ s second interim
report (Reference 3). surveys distributed at the El Cerrito Del Norte BART Station) and 2) our
institutional survey of some of the public transportation agencies we visited and documented in
the most recent PATH Technical Note (2000-1).

Thisisthefirst of six sections. Section 2 provides general background material. Discussion of
survey designs and administration is presented in Section 3, followed by the analysis of survey
findings in Section 4. Conclusions are presented in Section 5. .

2.0 BACKGROUND AND MACROSCOPIC ASSESSMENT
This section provides background information and a summary of the literature review conducted
during the early stages of the project (2).

2.1 Need for Seamlessness

A good example, which illustrates the need for a new approach to intermodal passenger
transportation in the United States, is that which compares the long-distance travels of a package
to that of a person. A freight delivery service plans every aspect of the trip that the package will
make, which will usually involve several modes. The whole operation from the perspective of
the sender of the package is virtually seamless. On the other hand, a person traveling a similar
distance cannot go through one service and plan an intermodal trip. Such a person must
coordinate his’/her own schedule, deal with each mode individually as well as transfers between
different parts of the same mode, i.e., bus-to-bus transfers, and pay for each mode separately.
Thisis contingent upon him/her having access to the proper information. With the current

resources available to the typical traveler, it is difficult to visualize al the links of atrip and plan



accordingly. Thisfundamental difference between freight and passenger transportation

represents the deficiency of intermodal passenger travel in this country.

The importance of an intermodal passenger transportation system is threefold. First, the concept
of intermodalism utilizes the existing transportation infrastructure, instead of expanding the
supply of the infrastructure to keep up with demand. Expanding roads and highways to meet
capacity has been a common approach to congestion mitigation in the past, and has proven to be
avery costly and politically contentious solution. The application of intelligent transportation
system technologies to the existing transportation system could increase efficiency and
productivity of the intermodal system, so that it would operate more as one seamless entity. A
second reason for improving passenger intermodalism is to increase the number of transportation
aternatives available to the traveling public. Public transportation, in particular, could likely
become a more attractive mode due to streamlining the transfer process and other improvements
in quality of service. Transit-dependent and formerly auto-dependent popul ations would benefit
from improved accessibility and mobility. In general, an intermodal system that supports
commerce, commuting, and other personal travel, would increase productivity and accessibility.
This could yield significant gains in economic opportunity, creating a major incentive to improve
intermodal efficiency. Increasing the number of viable transportation alternatives can also help to
reduce energy consumption, traffic congestion, and automobile emissions. Thisis critical,
especialy in light of legidation, such as ISTEA in 1991and the Clean Air Act Amendments of
1990, which have prioritized the reduction of transportation-related impacts on the environment
and on public health. A third reason for improving passenger intermodalism is to reduce transfer
times and delays. Associated with such benefitsisimproved service reliability, especialy in off-
peak times when service is less frequent and there is an enhanced dependence on and an

increased significance associated with “making that connection”.

2.2 Challengesto Intermodalism

Numerous challenges have prevented the significant advancement of intermodal passenger
transportation, including institutional issues, system integration concerns, hardware and software
interoperability, funding constraints, condition of physical infrastructure, level of market demand

for intermodal services, user concerns, lack of sufficient data, and insufficient performance



criteria. Later discussion addresses the manner in which policy measures; termina development

and intelligent transportation systems have and can continue to help overcome these challenges.

The lack of incentives among transportation agencies to cooperate poses implementation
challenges for intermodalism. These may include differences in objectives, organizational biases
toward certain modes, concerns about potential liabilities, and local development restrictions.
Sometimes, regulations established by atransit property can discourage intermodal travel as
well. For instance, restrictions that do not allow bicycles on board transit vehicles during peak
hours may deter potential passengers, who might otherwise use a combination of bicycle and
transit to commute to work. Restrictions on bicycles lead to tradeoffs among potential riders

(bicyclists, non-bicyclists) and the transit operator.

These are barriers created by inter-jurisdictional resistance to a centralized system. System
integration would require changes in local agency operations to make them compatible with
system-wide procedures and forfeiture of control to inter-jurisdictional management. The
tendency for transit agencies to focus solely on their service areas, rather than consider their

operations in the context of the regional transportation system, is also an integration barrier.

To establish an intermodal communications network, there must be a continuous synchronization
of intermodal operations and the exchange of reliable and timely information. The hardware and

software must be reliable, expandable, and upgradeable.

The public sector, i.e., operating agencies, taxpayers, and system users may not be willing to
fund capital improvements especially if heavy investment is required. Experts believe,
nevertheless, there will be aneed for government subsidies to implement and sustain an
intermodal system. The challenge to private sector involvement is primarily connected to its
desireto view an intermodal project, or really any investment, in terms of its potential viability
and profitability as a business venture. The development of public-private partnerships, e.g., the
Union Station project in Washington, D.C., however, could offer opportunities for awin-win
enterprise whereby both the public reaps benefits from the improvement of the overall

transportation system and the private sector earns an acceptable return on their investment.



Many intermodal facilities are inadequate for accommodating intermodal transportation due to
poor design or location. Costly renovations or constraints on available land can inhibit the

redevel opment of these facilities.

The dominance of the automobile as a primary transportation mode is perceived as a major
obstacle to encouraging intermodal travel. It isaconcern that only a dlight modal shift toward
transit would occur with an improved intermodal system, resulting in negligible impacts on
congestion mitigation. Moreover, transit has a reputation for being unreliable, inconvenient, and
unsafe. The negative perception of transit service may discourage investment in public

transportation, and in passenger intermodalism.

Travelers and operators both have concerns about intermodal integration. The traveler may have
privacy concerns, especially in some cases of using “smart” fare media where records of
personal travel and information on financial accounts are kept. Operators may have difficulty
with new hardware or software. They may be unwilling to share information with other

transportation agencies they may view more as competitors than as partners.

Without adequate information, agencies and local governments are unable to make informed
policy and planning decisions. This includes the lack of sufficiently accurate data on transfer
patterns, trips by non-motorized modes, such as bicycling and walking, and the combinations of
modes used in intermodal trips. Data deficiency may be due to severa reasons. Data collected by
regional transportation planning agencies (Metropolitan Planning Organizations or Councils of
Government) are primarily mode-specific (on-board avehicle) rather than facility- or location-
specific thus making the job of collecting intermodal passenger transfer facility-specific
information more difficult. The mode-specific data would need to be converted to afacility-
specific format and this requires the commitment of potentially limited agency resources, in
terms of available staff, time to carry out the task, and the functionality and power of its
databases. In addition, at an intermodal facility transfers will occur within the same aswell as

across different agencies. Especially in the case where multiple agencies are involved, data



collection would need to be coordinated across organizations and could be more than simply a

minor undertaking.

Without standard performance criteria, it is difficult to assess the effectiveness of intermodal
systems and how they should be improved. Transfer time tends to be the common measure of
intermodal performance, but rarely are other quantitative or qualitative factors considered.

2.3 Policy Measures

The passage of legidation at the federal level has provided the policy support for a national
intermodal system. Such legidlation has been the primary driver to help focus attention and
motivate interest in passenger intermodalism. In particular, ISTEA and its recent reauthorization,
the Transportation Equity Act for the 21% Century (TEA-21), have provisions for encouraging
further development of an intermodal system. The first paragraph of ISTEA policy callsfor the
development of a*National Intermodal Transportation System that is economically efficient and
environmentally sound, provides the foundation for the Nation to compete in the global
economy, and will move people and goods in an energy efficient manner”. The National
Intermodal Transportation System (NITS) integrates all modes of transportation and calls for
major improvements to public transit. Thiswould contribute to goals of air quality, energy

conservation, international competitiveness, and mobility.

ISTEA also promotes the application of advanced technologies to the transportation system.
Technologies that focus on public transportation are called advanced public transportation
systems (APTS). Of particular importance to passenger intermodalism are the potential

beneficial impacts such advanced technology systems may have on the transfer process including
the availability of dynamic bus or rail arrival time information for use either pre-trip or en route
by means of kiosks or Web sites. As part of an effort to encourage the development of intelligent
transportation systems, the U.S. Department of Transportation established a program to develop
anational intelligent transportation systems architecture. A unifying architecture would provide a
framework for compatible systems across modes and between regions. These national standards
could eventually enable seamless movement of passengers and goods across al jurisdictions.



Some of the historical barriersto intermodalism are addressed through ISTEA legislation. For
example, there are six management systems authorized by ISTEA to improve the management
and maintenance of the transportation system. One of the objectives of establishing these

management systems is to emphasize the importance of performance measures.

ISTEA legidlation addresses inter-jurisdictional issues by decentralizing transportation planning
decisions, and empowering state, regional, and local governments to respond to community
transportation needs. In particular, Metropolitan Planning Organizations (M POs) are authorized
to disperse funds among transportation agencies, and can play a crucial role in encouraging
cooperation between them. While there are still issues to be resolved among various institutions,
the mandate provides a foundation for beginning the process of cooperation. ISTEA has also

hel ped to alleviate funding constraints by apportioning financial resources for intermodal

projects.

2.4 Developing Intermodal Terminals

Efforts to improve the physical infrastructure of the intermodal transportation system are evident
by the substantial investment in intermodal facilities in many major metropolitan areas. These
facilities range in scale from simple projects to major developments that promote the ease and
efficiency of transfers between modes as well as within separate parts of the same mode, such as
bus-to-bus terminals. Throughout the United States, intermodal facilities are being designed and
constructed in response to the promotion of intermodalism by ISTEA legislation. Examples of
intermodal facilities which have been developed in Californiain recent years include the
restoration of the Old Southern Pacific Railroad Depot in Sacramento, the redevelopment of the
downtown San Francisco Ferry Terminal, the redevelopment of Union Station in downtown Los
Angeles, and renovation of the Santa Fe Depot in downtown San Diego. Each of these projects
attempts to improve intermodal transfers by bringing several modes together at one facility. For
example, the Santa Fe Depot in San Diego combines multiple lines of the San Diego Trolley,
Amtrak, the “Coaster” (the commuter rail between San Diego and the north part of San Diego
County in Oceanside approximately 45 miles north) and to an extent, local city buses. They also
involve restoration of historic structures that are local landmarks in each region.



Because airports are large facilities that serve many passengers and whole regions, landside
airport accessibility is somewhat indicative of aregion’sintermodal connectivity. The robust
economy has placed increased demands on airports to accommodate freight and passenger travel,
resulting in a number of high-profile intermodal projects at airports al over the world. In Europe,
Asia, and the United States, the issue of improving the quality of airport access has inspired
major construction and redevelopment projects at several airports such as Heathrow Airport in
London, Charles DeGaullein Paris, Chek Lap Kok in Hong Kong, San Francisco International,
and the Saint Louis Airport in Missouri where rail rapid transit connections to their terminals, are

either aready in operation, under construction, or in the design and planning stages.

Overdl, European and Asian cities tend to have superior airport access compared to most major
U.S. airports. While the demands for air and ground transportation are comparable in Europe and
the United States, the geographical context for ground transportation systems with which the
airport must integrate are wholly dissimilar. European airports tend to be connected inter-
regionally, often by high-speed rail, while U.S. airports tend to focus on access within the
immediate metropolitan region. U.S. airports also face various legidative and bureaucratic
complexities. Because airports are public facilities (city/county/state-owned), they inherently
have different perspectives than the privately run airlines, and the federally subsidized highway
or transit agencies that provide the infrastructure and service for airport access. Few regional
transportation systemsin the U.S. (exceptions are Atlanta, Chicago, and Washington DC) allow
ease of travel between the city center and airport, while most of the time getting to the airport is
difficult, frustrating, and expensive. Preference for the automobilein the U.S. has weakened the
connection between airports and public transportation. Funding is more probable since the
passage of ISTEA, making improvements in such connections more feasible than in the past. The
key to achieving better airport accessisto invest in intermodal connections, which will not only
benefit the airport, but other transportation agencies as well.

In 1996, the Federal Highway Administration (FHWA) and Federal Aviation Administration
(FAA) published a guide for airport operators and MPOs, Intermodal Ground Access to Airports:
A Planning Guide, designed to provide policy guidance and analytical techniques for airport

access planning. However, it is suggested that additional work is needed to improve ground



access to airports. Datais needed on airport access travel patterns as well as characteristics on
the passenger occupancy of vehicles entering an airport. In addition, there is a need to publish
more information on airport peaking characteristics for airports with different passenger levels
and mixes, aswell as a need for development of better tools and models for access planning. ITS
technologies can assist in the collection of data not previously obtainable by conventional means.
Moreover, improved partner-type relationships among the institutional players would also be
useful to help resolve airport access issues. These improvements could include better interagency
cooperation, information sharing, and more flexibility toward adapting conventional institutional

rolesto a changing intermodal environment.

2.5 Evaluating Intermodal Perfor mance

To date, the most commonly used performance measure of passenger intermodalism is transfer
time. Aslong asintermodal connections are unpredictable and unreliable, transfer waiting time
continues to be a significant burden to travelers. It has been estimated through both revealed and
stated preference traveler survey data that the value associated with an intermodal transfer
penalty is approximately weighted three times the actual waiting time. It was also concluded that

intermodal transfers have a significantly higher penalty than intramodal transfers do.

One approach to minimizing transfer times that is practiced in Europe is the concept of
integrated timed transfer (ITT). Theideabehind ITT isto have transit vehicles (buses) converge
at common transfer pointsin a service area at scheduled intervals throughout the day. The
advantages of a coordinated system, such as timed transfers, are that travelers are able to make
their connections within a short period of time from when they arrive at transfer points. They can
also plan trips with more confidence because arrival and departure times are fixed. Integrated

time transfers, however, may not be the optimal approach everywhere and that factors such as
the transportation infrastructure network design and origin-destination travel patterns among
others need to be considered in deciding whether to implement such a system in a particular
location. Integrated timed transfers may require some passengers to transfer more than they
would without it. However, this would be factored in to an assessment of the net system benefit,
using reduction in overall system transfer time as a measure of effectiveness. In addition, under a

timed transfer system, aregion “blanketed” with transfer points with consistent service
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throughout the day would be effective. Moreover, timed transfers could even reduce costsiif less

frequent service is enabled by short transfers.

Little evaluation has been done to measure the quality of connections at intermodal facilities. A
feasibility study for the Wisconsin Department of Transportation is one of the few studies, which
attempts to evaluate the quality of intermodal connections. It suggests some standard weights,
penalties, and time values of transfers depending on particular conditions. Most of the report

mainly focuses on establishing criteriafor the development of new intermodal facilities.

AlKadri and Benouar suggest two system concepts by which intermodal systems and services
could be evaluated. These are interconnectivity, which is a quantitative measure dealing with
physical connections, and inter connectedness, which a qualitative measure of the connections.
The three criteria, which can be used to assess a system’ s interconnectivity and
interconnectedness include (a) the quality of infrastructure interconnectivity, (b) the quality of
system management, and () the performance of the communications link. The quality of
infrastructure connectivity is determined by how well the transportation system or facility is
designed. It includes the characteristics of the intermodal terminals, the convenience and ease of
transfers, the safety of the transfer, and the degree of coverage of the intermodal network. The
quality of system management coversissues, such as availability of transfers, level-of-service,
reliability, cost distributions, and the efficiency of communications between agencies in meeting
operational objectives. The performance of the communications link deals with the accuracy and
availability of data, value of information, and user-friendliness of interfaces.

2.6 Useof Intelligent Trangportation Systems

Since intermodal trips often involve the use of at least one form of transit, addressing transit
performance can lead to improvements in passenger intermodalism. The inability of transit to
adequately serve transportation needsis amajor deterrent to intermodalism, but one that
intelligent transportation system technologies may effectively address. These technologies can
improve transit by addressing major problems, such as inconvenient bus routes, anxiety caused
by waiting for the bus, long transfer times, safety concerns, and cost to the customer. Intelligent
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transportation system technologies can be applied to transit in the areas of fleet operation and

management, fare collection, and customer information.

Fleet operation and management uses specific technologies, such as automatic vehicle location,
advanced transportation management systems integration, signal priority, automatic passenger
counters, and geographic information systems. Vehicle location systems are possible through
global positioning systems satellite technology that can accurately identify transit vehicle
locations. Knowing avehicle’ s location is useful in adhering to published schedules of arrival
times, in coordinating connections with other vehicles, in responding to emergencies and traffic
incidents, and in providing dynamic information to customers. Transportation management
systems integration invol ves the el ectronic connection between atransit agency’ s operations
center and an external transportation management system. Because the external agency has
access to rea-timetraffic information, it can aert the dispatchers when there are traffic incidents.
With signal priority, a central control system can provide “early” and “extended” traffic signal
green time for transit vehicles approaching an intersection. Thisisintended to help transit
vehicles stay on schedule, or make up time if they are behind schedule. Automatic passenger
counters are an aid in collecting ridership data. These technologies will allow the collection of
information, which may currently not be available, such as the number of passengers who board
and alight at each stop. Geographic information systems store and display data in a geographic
context, allowing it to be analyzed and computed. It can be helpful in making informed planning

and policy decisions.

Electronic fare collection involves the use of uniform fare media (usually cards) for fare payment
instead of currency. Customers benefit by needing only one fare medium to pay for different
modes, thus minimizing the time required for passenger boarding. “Smart Card” technology
allows these cards to be used for avariety of tasksin addition to paying transit fare, such as
making payments in restaurants, for entertainment, and accessing automatic teller machines. It
also reduces the need for transit properties to count, collect, or handle money, which can be time-
consuming, costly, and unsafe. Operators can aso benefit from using smart cards by having the
flexibility to introduce more complex fare structures, the opportunity to reduce fare evasion, and

the potential to create partnerships with third party institutions to finance smart card
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implementation. A more efficient boarding process al'so makes it easier for transit driversto stay

on schedule.

In the San Francisco Bay Area, an automated fare collection program called TransLink® will be
demonstrated and evaluated in the 2001-2002 timeframe, under the sponsorship of the Bay
Area's Metropolitan Planning Organization, the Metropolitan Transportation Commission
(MTC). Six of the Bay Area’ stwenty-six transit operators will participate in this demonstration
project, which will alow riders with the dual-interface (contact and contactless) TransLink®
cardsto pay for intra- and inter-operator trips with one card. A central Clearinghouse will
disburse the funds to the operators according to where the cards are used. Depending on the
findings of the demonstration evaluation, the recommendations resulting from that evaluation,
and MTC'sfinal policy decisions, the expansion of TransLink® to all Bay Areatransit operators

could occur.

Customer information technologies include automated trip itineraries, in-vehicle annunciators
(audio announcements), variable message-signs and monitors, and interactive kiosks. Users will
have access to better information via human operators, telephone, personal computer, interactive
television, handheld devices and wayside devices at transit stations. A pilot project in Europe,
Infoten Italia, is an example of adynamic trip-planning service that provides passenger
information for intermodal travel among Germany, France, Austria, Switzerland, and Northeast
Italy. Thisincludes access to pre-trip information, information at intermodal exchange nodes,
and en-route information, viaavariety of interfaces. This project has demonstrated that
intermodal travel isimproved significantly when there is cooperation among several
jurisdictions. In Japan, dynamic and static information is provided to travelersin efforts to
increase attractiveness of and improve connections within the transportation system. Some of the
real-time technologies currently available to the public are bus arrival countdown systems and
park and bus ride information systems.

In 1994 and 1995, a survey of 36 U.S. bus transit agencies was conducted to determine the
deployment status and the benefits realized or perceived from intelligent transportation system
technologies. Among these, San Francisco and Los Angeles were participants in the study. The
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agencies were asked about six technologies: advanced vehicle location/computer-aided dispatch
systems (AVL/CAD), Smart Cards, automatic passenger counters, automatic annunciation,
advanced passenger information, and signal preemption. It was found that among these agencies,
the technology or technology cluster most widely used or planned for deployment is AVL/CAD
(80%), followed by advanced passenger information systems (64%).

In genera, there are few documented results on quantifiable benefits of the deployment of ITS
for transit applications. The primary benefits of AVL/CAD include the optimization of routes,
which reduces run times and requires fewer vehicles. According to the agencies surveyed, the
savingsin capital and operating costs make AVL/CAD the only economically justifiable ITS
technology given that the investment can be amortized in about two years. Agencies that have
AVL/CAD experience improved safety because of shorter emergency response times. On-time
performance has improved as well, by 23% in Baltimore and 28% in Milwaukee. None of the
agencies in this study project an increase in ridership due to the provision of real-time
information to passengers, but feel it is necessary in this technologically advanced age in order to

remain competitive with other modes.

2.7 Implementing an Intelligent I ntermodal System

The realization of an intelligent intermodal system will require continued support from policy
makers, changes in institutional attitudes, substantial investment in infrastructure, and
technological expertise. While ITS cannot provide solutions for al the barriers to intermodalism,
the evolution of intelligent transportation systems has created new opportunities for improving
intermodal operations and services. ITS can encourage intermodalism by maximizing resources,
by improving the management and operations of transportation services, and by bridging the gap

between the physical and informational infrastructure.

The institutional and inter-jurisdictional issues are some of the more complicated matters that
need to be resolved. It is suggested in that we not consolidate our transportation agencies into
central command stations, but that the transportation management centers retain their current
organization and serve as the nuclel for an intermodal system. It will require a“great reversal” in

the manner in which we currently run our transportation system to change from the current
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practice of relying on the existing physical infrastructure to relying on a new information

infrastructure in order to advance to become afully integrated intermodal system.

3.0 DESIGN AND ADMINISTRATION OF SURVEY INSTRUMENTSFOR SITE
SPECIFIC STUDIES

This section describes each of the three elements of the methodological approach we used in our

evaluation of intermodal passenger transfer facilities in Caiforniain terms of how we collected

and analyzed data. The three elements consisted of field survey of site visits, institutional survey

based on a subset of the sites visited, and a user survey of one of the site visits.

3.1 Field Survey

Thefirst element of our three-tiered methodology was the site visits, in which we felt that it
would be helpful to take on the role of atransit user. Thus, we conducted our site visits by
actually riding one mode of transit to the subject facility when possible, and transferring to
another mode to leave the facility, noting as much as we could about the facility as we passed
through it. In other words, our site visits, which were conducted between December 1999 and
April 2000, actually used the facilities in question (3).

In devel oping the template by which many of our site visits were conducted, we identified four
stages of an intermodal transfer. First, the approach to the facility and the quality of serviceto
reach the terminal sets the stage for a passenger’ s intermodal experience. Second, a transferring
passenger must go through some sort of ticketing process. The third step is the actual transfer
itself, including locating the new vehicle, the waiting time, and physical qualities of the terminal.
Thefina step in an intermodal trip is the departure from the terminal, by which, much like the
approach category, a user’s experience is gregtly affected. The site visits, then, attempted to
circumnavigate through these four steps for those sites visited.

The goal of this phase was certainly not to establish any final conclusions or recommendations,
but rather, to form hypotheses about the nature of passenger intermodalism and the use of
intelligent transportation systems, that could later be tested through our institutional and user
surveys. Further, we hoped that this purely anecdotal data, collected by the project team and
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based only on observations, could provide us with some guidance in actually developing both the

user and institutional surveys that we will be later conducting.

With that goal in mind, we do, then, believe that these site visits were valuable, and therefore,
attempted to be as methodical as possible in conducting them. In order to assure that all of our
site visits were conducted in much the same way, and that all of the information that we sought
was collected for each site visit we made, we developed atemplate containing all of the criteria
we hoped to evaluate for each site. On this template there is space to record gathered information
regarding fare structures, schedules, physical qualities of the terminal, and any use of technology
at the site (see Appendix A for acomplete site visit template).

A total of 13 siteswere visited in California. In the San Francisco Bay Areawe visited:

Transbay Transit Terminal (San Francisco)

El Cerrito Del Norte BART Station (El Cerrito)
Amtrak Depot (Emeryville)

Embarcadero BART/Muni Station (San Francisco)
4" and King Streets Caltrain Station (San Francisco)
Diridon Caltrain Station (San Jose)

In Metropolitan San Diego, we visited:

San Ysidro/Tijuana Trolley Station (San Y sidro)
Santa Fe Depot (San Diego)

Oceanside Transit Center (Oceanside)

Old Town Transit Center (San Diego)

Fashion Valley Transit Center (San Diego)

In the Sacramento Area, we visited:

e Amtrak Depot (Sacramento)
e Arden/Del Paso RT Station (Sacramento)

3.2 Ingtitutional Survey
In the second phase of the project we chose a sample of the intermodal sites we visited. With this
sample of approximately four sites, our plan was to interview all of the transit properties with

service to these sites. Our goal was to gain a sense of the institutional setting in which the facility
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operates. We believe that thiswill give us a sense of one half, the institutional portion, of the

two-sided intermodal setting discussed earlier.

The institutional survey probed severa different areas. First, we aimed to find out the waysin
which each agency stores and maintains their own data. We felt that this could be avaluable
indicator asto the level of technology employed by the transit property, and could also indicate
the property’ s willingness to explore opportunities for ITS inimproving its overall performance.
The second area we examined was inter-agency data sharing arrangements and attitudes. This
enabled us to assess the level of cooperation between transit providers and the extent to which
they cooperated, or would be willing to cooperate, to optimize the entire intermodal system.
Finally, we questioned the transit properties about their own attitudes and institutional policies
toward particular intermodal facilities, the relationships they have with other providers at the

facilities, and al'so how they perceive regional intermodalism in general.

The evaluation was conducted through an analysis of responses to mail-out/fax-back surveys
(See Appendix B). The surveys were completed by the planning or management staff of the
agencies |located at the intermodal facilities under study. The surveys were completed between
December 2000 and February 2001. The estimated time for compl eting surveys was between 30
and 45 minutes. Interviewee responses were anayzed according to the different sections of the
survey. Since confidentiality was guaranteed and the degree of attribution of results would be
limited to groups of individuals it was hoped that the interviewees would provide candid

responses.

3.3 User Survey

The goal in conducting the user survey was to obtain information about intermodal passenger
transfer facility operations and services directly from users of such afacility. This goal guided
the project team in its design of the survey instrument (See Appendix C). We selected the El
Cerrito Del Norte BART Station because the it is a significant intermodal site in the San
Francisco Bay Areawith alarge park and ride facility mainly for use by BART patrons and
serviced by numerous bus services, including AC Transit, Golden Gate Transit, Valeo Transit,
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and West Contra Costa County Transit (WestCAT)™. In developing the survey, we were
interested in learning about the travelers’ means of arrival to and departure from the BART
station, travelers' transfer behavior, overall use of the station, quality of traveler information
concerning the station, state of the BART station relative to specific criteria, and finally some

demographic information about the survey respondents.

Because the survey was to be administered to the general public, we were aware that careful
attention be placed on the survey’ s content, its physical design and length, question types,
format, wording, and ordering, and instructions given to participants. We consulted Reference 4
to assist us with these aspects of the survey design. The surveys were of the “self-completion”
administration type, i.e., we distributed the survey to BART station users and told people that the
survey would require approximately five minutes of their time to complete. At the end of the
survey there were instructions on how to return it. The survey was handed out at random over
the course of two weekdays during the morning including peak commute time, i.e., 6AM to
10AM each day. A total of two thousand surveys were distributed in this way. Financial
arrangements were made in advance with the University of Californiamailing services office
(the project paid for postage in advance) so that respondents needed no postage to return the
survey and in this way, removed postage as a barrier to responding to the survey. The project
team stood outside the BART turnstiles so as to help insure that the survey would be
administered to more than just BART customers. We spoke with and received permission from
BART prior to conducting the survey. In fact, we gave BART our survey to review and
incorporated their comments into our final survey. We also ran amini-pilot study in advance of
the “real” survey to check for problems. Of the two thousand surveys distributed, 581 completed

surveys were returned, a 29% response rate.

4.0 FINDINGSFROM SITE SPECIFIC STUDIES

This section contains the results of our analysis of each of the three survey instruments used.

4.1 Field Survey

Thefield survey consisted of numerous field trips to intermodal passenger transfer facilitiesin
California. The remainder of this section consists of a summary of our observations of these sites

' Because of project resource constraints, we performed only one user survey.
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followed by an analysis and synthesis of our evaluation. A complete write-up of this portion of

the project’ s evaluation of passenger intermodal sites may be found in (3).

4.1.1 Summary of Site Visit Observations
This section provides a summary of our visits to the thirteen passenger intermodal sitesin
California (See Section 3.1 for the locations of these facilities.)

Transbay Transit Terminal (San Francisco)

The Transbay Transit Terminal (TTT) has served a number of functions over its existence,
including transbay rail service. Now, however, it serves primarily as a bus terminal, with onerail
line (San Francisco Municipa Railway (Muni)). The main user of the terminal is Alameda-
Contra Costa Transit (AC Transit), which uses the facility as the terminus of its transbay bus
service. Also at the station, are Muni buses and rail, San Mateo County Transit (SamTrans), and
Golden Gate Transit (all located on the streets surrounding the TTT). Also, private bus

companies, including Greyhound, share the space inside the terminal with AC Transit.

There do not appear to be any forms of advanced traveler information services available at the
terminal. Traveler information is provided by means of static displays of posted system maps and
printed timetables. In addition, there is alarge terminal map that shows a user where each bus
stop islocated to aid the user in hisor her intermodal/inter-system transfer. Further, there are
small television screens that display the scheduled departure times for the next two buses on each
line for Muni and AC Transit. However, these displays are static, and do not update the times
with any dynamic, real-time information. Finally, the bus stops at the arrival platform on the

upper level used primarily by AC Transit contain printed schedules for each route.

On the trip we made during this site visit, transferring between AC Transit and Muni bus proved
to be challenging. Muni bus stops are located at various places around the terminal, rather than
one central bus loading location serving the TTT, and this caused some difficulty in locating the
particular side of the terminal that our bus served. Moreover, there were no coordinated fare
discounts between AC Transit and Muni. Passengers who use the bus to commute across the bay,

do not receive afare discount for transferring to Muni, while those who use Bay Area Rapid
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Transit (BART) for their transbay commute, receive what amounts to a half-price discount on all

Muni fares, even though the fares are similar on BART and AC Transit for transbay service.

El Cerrito Del Norte BART Sation (El Cerrito)

The El Cerrito Del Norte BART Station is asignificant intermodal site in the San Francisco Bay
Area. In addition to alarge park and ride facility mainly for use by BART patrons, the station is
served by anumber of bus services, including AC Transit, Golden Gate Transit, Vallgo Transit,
and West Contra Costa County Transit (WestCAT).

In making the site visit, we rode an on-time BART train to the station having begun our trip at
the Berkeley BART station, where we transferred to an AC Transit bus. An AC Transit transfer
discount was available from a dispensing machine in the paid area of the BART Terminal, aswe
made our way to the bus stops. The bus facilities at the station are quite near to the exit areafrom
the BART terminal. There are two lanes of bus bays, which are both within 50 feet of the BART
terminal exits. Another attractive feature of this particular transfer facility is that there are
transfer discounts available for BART patrons for those who transfer to bus. Finally, similar to
the TTT, there are static television screens near the bus waiting areas that display the arrival
times of the next two buses for each line that serves the station. These are static and simply
reflect the published schedule times, and are not capable of aerting passengers to any incidents
or other stochastic deviations from the published schedule. At the BART platforms, however, in
addition to the posted schedule, there are changeable message signs that display updated

information, including dynamic expected train arrival time information.

Amtrak Depot (Emeryville)

The Emeryville Amtrak Depot is served by a number of Amtrak routes, including the Capitol
Corridor, the San Joaquin, and the Coast Starlight. While Amtrak provides the only passenger
rail servicesthat use the station, AC Transit, Emery-go-Round, and Amtrak Thruway buses also
serve the station. The bus area is on the opposite side of the terminal building as the rail waiting

platforms.
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Inside the terminal, there are several passenger information and ticketing services. The station
supplies automatic ticketing machines in addition to Amtrak ticketing agents. Also, presumably
because of the large number of trains and routes serving the station, there are television monitors
throughout the terminal that display updated and dynamic arrival times for upcoming trains. This
display appears very similar and operates very similarly to the analogous arrival information
screensin an airport. In addition to the in-terminal displays, the arrival platform has a changeable
message sign that continuously displays the updated arrival times of each train, and also says
whether or not the updated arrival timeis different from the scheduled time, i.e., the display

announces how far behind schedule a given train is running.

Embarcadero BART/Muni Sation (San Francisco)

The Embarcadero BART/Muni Station in San Francisco serves both Muni Metro (Light Rail
Transit (LRT)) and buses, in addition to BART and it is directly across the street from the
Embarcadero Ferry Terminal. Unlike most of the other stations we visited, the Embarcadero
BART/Muni station separates its modes vertically rather than laterally. Because two of the
modes act as subways as they travel down Market Street, they are located below ground, rather
than on the street with the buses. BART platforms are on the bottom level, Muni Metro trains are
on the next level, the ticketing and passenger termina area are on the level directly below street
level, and the Muni buses are at street level. Passengers transferring either from Muni Metro to
BART or BART to Muni Metro are required to go up to the ticketing/terminal area before going
back down to their next mode.

Although they do require passengers to pay a separate fare when transferring between the two
modes, Muni and BART have afare discount arrangement for transferring passengers.
Customersin the BART paid area may purchase round trip Muni tickets (for use on either buses
or Muni Metro) for the price of a standard one-way ticket. The discounted transfer ticket
machines, however, are not easily located and often appear to be out of order. The terminal area
has ticket machines for BART users that generally accept cash only, and only give changein
coins. However, there are alimited number of such machines that do accept credit and debit
cardsin the terminal. Muni Metro riders do not need to purchase aticket at a machine, but rather
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must put $1 in coinsinto aturnstile to enter the Muni paid area, where they receive a paper

proof-of -payment ticket.

The Muni Metro and BART waiting levels and platforms each have electronic changeable
message signs, which announce both train arrivals and provide dynamic train arrival information.
However, the signs for each service only announce arrival times for that service at which the sign
isoperating, i.e., the signs on the Muni level only offer arrival information about Muni trains,

while BART signsonly provide BART arrival information.

Caltrain Sation at 4™ & King Streets (San Francisco)

The Caltrain Station at 4™ and King Streetsin San Francisco serves as the terminus for the
Caltrain commuter rail line. At this facility, passengers can transfer to Muni buses, which offer
service a the station’s curbside, or to Muni Metro (LRT) trains, whose tracks and platforms are

adjacent to the Caltrain station, and offer service to downtown San Francisco.

At the time of the site visit, there did not appear to be much technology at the station, although
the passenger amenities seemed quite complete. To purchase aticket, passengers waited in line
to buy their ticket from a Caltrain employee. Further, to find which platform their train would be
leaving from, passengers merely had to look at a wooden sign above the door to their platform.
There did not appear to be any electronic information media available that displayed either static
or dynamic information. Thus, it seems that there may be a number of opportunitiesto develop
ITS applications at the station.

Further, there did not appear to be any transfer discounts on fares for passengers transferring to
or from Muni. Caltrain patrons who purchase monthly passes may use their passes on SamTrans,
Dunbarton Express, and Santa Clara Valley Transit Authority (VTA) buses, however, and
specia passes may be purchased for a dlightly higher price which will provide riders with passes

to ride Muni also.

Cdltrain has since added some automated ticket machines at some of its facilities. Thiswill

reduce the need for employee staffing at many stations, and allow passengers to purchase tickets
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at hours when the station is not staffed. These ticket machines are now employed at the 4™ and
King Street Station in San Francisco, although the ticket booth remains staffed. A surchargeis

levied on al tickets purchased from Caltrain employees whenever ticket machines are available.

Diridon Caltrain Sation (San Jose)

Thissite visit involved riding Caltrain from San Francisco to the Diridon Station in San Jose, and
transferring to a Santa ClaraValley Transit Authority (SCVTA) bus with service to the San Jose
Central Business District. The entire trip went according to published schedules, and the VTA
bus arrived approximately two minutes after our Caltrain arrived in San Jose.

Similarly to many commuter rail stations that we visited, the San Jose Diridon station is served
by avariety of public transportation service providers. In addition to Caltrain commuter rail, the
Diridon Station is served by VTA buses, Amtrak trains and Amtrak Thruway buses, the
Altamont Commuter Express (ACE) commuter rail, Highway 17 Express commuter bus, and
BART Connection buses, which serve the Fremont BART station. Although the station is served

by anumber of different transit properties, it really only serves two modes: heavy rail and bus.

Although we did not encounter any problems making the transfer connection, there does not
appear to be much new technology deployed at the Diridon Station. The fare payment systems
for all modes serving the station are in-vehicle or in-station via an agent. There is no automatic
fare payment. Further all of the signage and maps at the facility are static, with the exception of
changeable message signs over therail tracks. These signs had just been installed at the time of
the site visit and were not yet operational. Thus, it is unknown whether or not dynamic incident

information is provided, or just train arrival announcements.

San Ysidro/Tijuana Trolley Sation (San Ysidro)

Although the only truly public transportation provider at the San Y sidro/Tijuana Trolley Station
isthe San Diego Trolley itself, the station does, in fact, exhibit alarge amount of passenger
intermodalism. Directly adjacent to the trolley platforms, on the street (approximately 50 feet
from the trolley platform) is an area where various jitneys, taxis, and shuttle buses stop to
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transport tourists across the Mexican border (about /8™ of amile from the trolley station) to

Tijuana.

Given the rather informal nature of thisterminal, it comes as little surprise that there is not a high
degree of technology or ITS employed there. The trolley station contains automatic ticket
machines and changeable message signs above the platforms that announce train arrivals, but do
not display any real-time information. However, thislevel of ITSisfocused strictly on the trolley
service, and does not contribute to easing passenger transfers between the trolley and the
informal jitneys and taxicabs waiting outside. Certainly there are no fare discount arrangements
and there appears to be very little coordination among the modes.

Santa Fe Depot (San Diego)

Thisfacility isamajor passenger intermodal transfer point in San Diego with the San Diego
Trolley, the region’s commuter rail line (the “ Coaster”), and Amtrak co-located within the
facility. San Diego city buses are pick up and drop off passengers at curbside just outside the
facility.

Between the trolley and Coaster tracks were automatic ticketing machines for both of these
service providers. The Coaster ticket machine functioned properly and allowed for transfer
discounts from the trolley. The user first selects his or her ticket type (one-way, senior discount,
round-trip, transfer discount, etc.), then his or her destination, then payment type (credit card,
cash (machine gives change), or ATM). The machine then prints the ticket and receipt. The user
then simply must “validate” hisor her ticket in a validation machine next to all of the ticket
machines. The function of this validation process allows many tickets to be purchased at once.
Then the user may simply insert one ticket in the validation machine each time he or she makes a
trip. The validation machine simply prints the date and time of validation, which must be printed
on the ticket for the ticket to be used. This validated ticket is only good for just enough time for
the ride to be compl eted, assuring that the ticket may not be used for multiple trips. Further, any
discounted transfer fare tickets purchased must be accompanied by aticket from the other mode.
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The Santa Fe Depot terminal building contains the Amtrak ticketing area and alarge waiting area
for passengers. There was an information booth inside the waiting room, which was staffed by an
employee of the San Diego Transit District who was able to aid passengers who wished to
navigate the San Diego transit system. Because the information agent at the booth had
information about all the different transit services offered not only at the Santa Fe Depot, but
throughout the local transit system, new passengers or tourists may get around the area (often by
transferring) without a car, and familiar passengers may find aternate, more convenient routes to
reach their destination.

Oceanside Transit Center (Oceanside)

The Oceanside Transit Center in Oceanside, about 50 miles north of San Diego’s Central
Business District, is the terminus both for the San Diego County Coaster commuter rail to the
south, and for the Los Angeles County Metrolink commuter rail from the north. The two trains
routes meet at thisfacility, which is also served by Amtrak, a number of North County Transit

District buses, and a park and ride | ot.

Thisfacility employs arelatively high degree of technology both for passenger information and
for ticketing. Similar to the other Coaster stations, the Coaster ticketing machines are completely
automated, supplying users with avariety of ticket typesincluding senior discounts, student
discounts, and transfer discounts for passengers who have avalid bus transfer ticket. The
Metrolink trains also employ the same type of automatic ticketing machines located adjacent to
the Coaster ticket machines and are located outside of the train platform area so passengers
transferring between the Coaster and Metrolink must exit the platform area via an underground
walkway to purchase aticket for the train they are transferring to. Therail waiting area aso
employs some dynamic information through a changeable message sign. At the time we visited
the site, the signs were displaying information about an incident on the Coaster, informing
passengers that the trains would be arriving late. While this information was rather qualitative in
nature, it not only could ease passenger anxiety, but also could serve as a guide for passengers to

perhaps choose alternate modes to reach their destination.
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Old Town Transit Center (San Diego)

The Old Town Transit Center in San Diego is truly intermodal in nature. In addition to the
commuter rail (Coaster) and LRT (San Diego Trolley), the station is served by a number of bus
lines from the San Diego Transit system and a park and ride lot. Therail lines for both trolley
directions and the Coaster (three tracks) are parallel to one another, and are only separated by
waiting platforms between them. This made for very easy rail-to-rail transfers. The buses,
however, were located on both sides of the rail platforms. A passenger making arail-to-bus
connection who knows which bus line he or sheis transferring to can simply follow the sign to
the correct side of the terminal. However, a passenger who does not know which bus to take may
go to the incorrect side via an underground walkway, which goes under the tracks. This
passenger would then have to turn around and walk underneath the entire terminal again to get to

the other side.

The automated ticket machines for both the Coaster and the trolley were located on the
platforms, in between the two modes, so that transferring passengers crossing a platform to
connect to arail mode do not have to go out of their way to purchase tickets. Further, these ticket
machines are able to print severa different types of tickets, including discounted tickets for
passengers transferring between modes. In addition, the Coaster platform was served by a
changeable message sign that displayed real-time, dynamic incident information that alerted
waiting passengers of any unexpected delays that may occur. The trolley platforms aso
contained changeable message signs, but did not appear to be able to display any dynamic
information. Rather, the trolley’ s message signs displayed the line and destination of any
approaching vehicles to help ensure that passengers board the proper train.

Another feature of this station was a portabl e information kiosk/booth in which an employee of
the San Diego Transit District could sit, presumably to aid passengers in navigating the San
Diego area on transit. However, we could not obtain the actual information available at this kiosk
during our site visit (approximately 6 P.M. on aweeknight), because the kiosk was not staffed,

providing no information.
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Fashion Valley Transit Center (San Diego)

This station is part of the San Diego Trolley system. We arrived here by trolley and transferred to
abus via a pedestrian bridge and aflight of stairsto the bus platform below. This platform had a
number of bus bays, each containing approximately two bus stops. Aslong as a passenger had a
trolley ticket worth at least as much as his or her bus fare, he or she could simply transfer to the
busfor free. If apassenger was transferring from the trolley, but did not have aticket worth the
bus fare he or she could simply upgrade their trolley ticket by the necessary amount to reach the

cost of the bus fare.

Aswith all other trolley stops we visited, the trolley platform had overhead changeable message
signs, which only announced vehicle arrivals and did not have any dynamic vehicle arrival
information. Also, the trolley ticket machines were located both upstairs at the trolley waiting
platform and also downstairs at the bus platform to aid passengers transferring to abusin
upgrading their trolley tickets to the posted bus fare value as necessary. This station also had a
portable information kiosk just like that found at the Old Town Transit Center. However, as was
the case at the Old Town Transit Center, the information kiosk was not open at the time of our

site visit.

Amtrak Depot (Sacramento)

Although the Sacramento Rapid Transit District (RT) operates alarge number of buses and a
light rail line, there is only one bus line that serves the Sacramento Amtrak station. In addition,
no other rail services other than Amtrak trains and Amtrak Thruway buses (serving the north
coast, the Tahoe region, and the northern central valley) operate at the facility.

In visiting this site, which does exhibit intermodalism between the RT bus, Amtrak Thruway
buses, and Amtrak trains, we observed that only a small amount of technology isin use. There
are no changeable message signs in the terminal or at the rail platforms, and no user information
services were available except for the Amtrak ticket agents in the terminal. The main form of
automation at the terminal is an automatic ticketing machine, at which Amtrak patrons may
purchase one-way or round trip tickets using credit or debit cards for any station served by the
Capitol Corridor route (rail service between San Jose and Sacramento).
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In transferring between Amtrak rail and Amtrak Thruway buses, a passenger need not worry
about timing his or her connection, because the buses are there exclusively for passengers
transferring from the train. Therefore, even if the train islate, the buses still wait for thetrain’s
arrival before departing. Passengers transferring to the RT bus at the station simply wait at the
inner side of therail platform, which also serves as a bus curb. There are no discounts on the bus

fare for passengers with Amtrak tickets.

Arden/Del Paso RT Sation (Sacramento)

The Arden/Del Paso RT Station serves both the RT’ s light rail line and ten RT buslines, in
addition to apark and ride lot. The buses are located on the curbside of the LRT waiting platform
(approximately 20 feet from the tracks). Also in this waiting area are system maps and timetables
for each of the buses that serve the station. There were no changeable message signs for
announcements at this station.

The ticket machines where passengers can purchase RT tickets for use either on the light rail line
or the buses are also located at the station platform. The fare for the bus and for riding the light
rail lineisthe same. Further, tickets are good for 90 minutes from the time of purchase, allowing
passengersto transfer between bus lines or between bus and rail without paying additional fares
for their entire trip. Passengers may aso purchase al-day passes for unlimited rides on all bus

lines and the light rail line operated by RT.

4.1.2 Analysisand Synthesis of Site Visit Observations

After collecting the site visit data, there are some comparisons and contrasts that can be made
both across regions and across modes. From these similarities and differences, we can form some
generalized hypotheses regarding intermodalism, and subsequently test these hypothesesin the

ingtitutional and user survey components of the project.

The first cross-site comparison that we can make compares rail modes with bus modes. The rail
facilities we visited tended to exhibit a higher degree of technology for user information and

ticketing than bus modes. For example, many of the heavy rail stations (e.g., the Santa Fe Depot
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in San Diego, the North County Transit Facility in Oceanside, the Diridon Station in San Jose,
and the Emeryville Amtrak Depot) utilized not only changeable message signs, but in many
cases, used them to provide dynamic, real-time updated information. As we consider adlightly
lower level inrail transit, we see that many of the light rail stations used changeable message
signs, but Muni Metro was the only light rail transit service provider that appeared to provide
real-time, dynamic information. Subsequently looking at buses, we see few changeable message
signs at bus facilities (#22 Filmore Line). The monitors at the El Cerrito Del Norte BART
Station and at the Transbay Terminal in San Francisco displayed static bus schedule information,
but did not make any announcements or provide any new information beyond that which was
already posted.

Another aspect that we can examine is ticketing. Every rail mode that we visited had some form
of automated advanced payment machine, with the exception of Caltrain’s San Francisco station
(Caltrain has since placed automatic ticketing machines in the 4™ and King Streets Station). For
most of the sites and systems that we examined, although bus users may use their rail tickets to

transfer to bus, the ticketing machines are oriented to rail users.

Therefore, one generalization that we hypothesize is that rail modes tend to be more
technologically advanced. The evidence that we have seen from our site visits indicates that the
ticketing procedures and the traveler information (including in-terminal monitors and changeable

message signs) are at amore technologically advanced level than those used for buses.

The next evaluation we made is whether the presence of technology differs by area. It appears
that the level of technology used in the San Diego areais higher than that used either in the San
Francisco Bay Area, or Sacramento. Sacramento appears to employ the least amount of advanced
technologies and the San Diego area seems to have the highest use. The extent of Sacramento’s
advanced technol ogies seems to lie with the changeabl e message signs discussed earlier, and the
automatic fare payment machines, both associated with the light rail system. San Diego,
meanwhile, employs both of the above technologies on awide scale for both the trolley and
Coaster, but also provides Coaster passengers with real-time information on its changeable

message signs. Further, San Diego’ s automatic fare payment machines are quite a bit more

29



advanced than Sacramento’ sin that they make change, they will accept dollar bills and credit
cards, and they display electronic instructions to ticket purchasers. The Bay Areaseemsto lie
somewhere in between Sacramento and San Diego in technology use, providing some real-time
information to train platforms, but not using advanced fare payment systems on aswide ascae

as San Diego.

Just as the use of advanced technologies seems to have afairly clear hierarchy by region, the
level of fare coordination seems to have an analogous hierarchy. Fare coordination (transfer
discounts, single-fare tickets for multiple modes, etc.) seemsto be higher in both Sacramento and
San Diego than in the Bay Area. Sacramento, which does not employ a high level of technology
at any of the sites visited, appears to have quite ssmple and convenient fare coordination.
Passengers simply have to pay one fare, giving them free transfers for 90 minutes on all of the
modes and lines that RT operates. Of course, the presence of only two modes (bus and LRT)
certainly makes this easier to achieve. However, in San Diego, which has a much more complex
and diverse network than Sacramento, asimilar ease of fare coordination still prevails. Trolley
tickets are valid for riding San Diego Transit buses, and also allow usersto purchase discounted
tickets on the San Diego Coaster. In the San Francisco Bay Area, however, perhaps because of
the complexity of the transit system, fare structures seem to be more autonomous, often forcing
passengers to pay separate fares for each mode. There are exceptions in the case of Muni, where
passengers who ride either the bus or the light rail may transfer without paying additional fare to
the other Muni mode, and for BART, which offers transfer discounts for transfers between
BART and bus. However, it still appears that San Diego and Sacramento have achieved a higher
level of coordination than the Bay Area. The reasons for such geographical differences will be

pursued with the agency surveysin the institutional component of the project.

4.2 Institutional Survey
This section presents the results from the analysis of the completed surveys. The sub-sections

correspond to the individual survey sections:
e Agency DataUsage
e Interagency Data Sharing

e Management of the Intermodal Facility
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e Assessment of the Intermodal Facility
e Relationship Among Agencies Sharing the Intermodal Facility

e Regiona Intermodalism and the Transfer Process

The last sub-section presents the lessons learned from this survey. When agency responses differ
by intermodal site, thisis highlighted in the relevant sections of the survey results. Generally,
however, responses did not differ much by intermodal site.

4.2.1 Agency Data Usage

The objective of this part of the survey was to understand general agency data collection
methods and to assess the current state of agency use of intelligent transportation systems
technologies. Specific questions focused on the type of data collected by agencies, the frequency
and type of collection as well as storage procedures. The survey also sought to determine which
ITS technol ogies have been adopted and which ones are under study. The survey asked questions
regarding agency data usage and use of intelligent transportation systems as these elements
indicate — to some extent - the degree to which agencies can exchange data amongst themselves

and hence contribute to intermodalism.

Of the three types of data collected (vehicle location, actual arrival time, ridership), the two data
types collected most often, in order of importance, were: 1.Ridership data and 2.Actual arrival
time. Data collection is predominantly manual and performed on a continuous or daily basis.
Overwhelmingly, data storage isin electronic form and resides in a departmental database (as
opposed to an agency-wide database). Table 1 illustrates the breakdown of responses for data
types collected for all the 9 agencies |ocated at the three intermodal sites.

TABLE 1 Agency Data Collection Methods

Data Collection Vehicle Location Data | Arrival Time Ridership Data**
Data*
Type of Collection
Automatic 2 1 2
Manual 2 5 7

*Descriptions of actual arrival times on routes or portions of routes
**Records of vehicle loads, i.e., on/off counts and passenger origins and destinations
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Asfar asthe adoption of ITS technologies, afairly consistent picture emerges from analysis of
the data. The most commonly used technologies are electronic fare boxes (6 out of 9
respondents) and surveillance cameras (8 out of 9). The second tier of technol ogies adopted, but
at much lower numbers (2 out of 9), are automatic passenger counters, automatic vehicle
location, and traffic signal priority. For the technologies not in use, generally three quarters or
more of the respondents report that they are studying the technologies. There thus seemsto be a
fairly high degree of interest in ITS technologies among the various transit agencies. Of the
technologies not in use but under study the most popular ones are: el ectronic fare payment,
automatic passenger counters and advanced traveler information systems. Table 2 shows the

technology adoption of the various transit agencies located at the two intermodal sites.?

TABLE 2 Useof ITS Technologies

Number of Number of agencies not using
agencies using technologies
technologies
Under Study Studied and Not Yet
Not Adopted Studied
Electronic fare box 6 1
Automatic Passenger 2 4 1
Counters
Automatic Vehicle 2 3 1
Location
Electronic Fare Payment 5 1
(e.g. Smart Cards)
Surveillance camerasin 8
facilities or on board
Advanced Traveler Info. 1 4 1
System (ATIS)
Geographic Information 1 3 2
Systems (GIS)
Traffic Signal Priority 2 3
Systems

2 One of the interviewees did not respond for this category so the total number of agencies under
consideration for this section is 8. All the numbers do not necessarily add up to a total of 8, as
several of the interviewees did not respond to all the categories.
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Traveler information is disseminated in a variety of traditional methods including brochures,
phone access to live operators and informational booths. Transit agencies aso report using more
advanced technologies for traveler information dissemination including websites, automated
menu-driven phone access and el ectronic message displays (Table 3). The two prevalent

methods of advanced data dissemination are websites and automated, menu-driven phone

systems.

TABLE 3 Means of Disseminating Traveler Information
Technologies Number of agenciesusing
Automated kiosks 0

Automated, menu-driven phone access

Electronic message displays at stations or stations

5
2
On-board el ectronic message displays 0
Online material/Web site 7

4.2.2 Interagency Data Sharing
The objective of this part of the survey was to assess the level of information exchange between
transit agencies sharing intermodal passenger transfer facilities and to understand agency testing

and use of NTCIP (National Transportation Communications for ITS Protocol) standards.

The survey resultsindicate that there islittle sharing of data between the transit agencies located
at the intermodal sites. Only three out of the nine agencies report sharing data with other
agencies and only on alimited basis. One of these three agencies one shares data when requested
by another agency at the site, one doesit on a quarterly basis and one on an annual basis.
However, at one of the intermodal sites, the owner of the facility —aregional rail operator -
annually sends out ridership and arrival time data to al the other bus agencies at the site and
receives their routing and arrival time data. It thus seems as though coordination of schedules
occurs through the aegis of the facility owner. At another facility, where only two agencies
operate, one of the agencies collects ridership and arrival time data for both agencies. The shared
datais primarily ridership and expected arrival time dataand is used for service planning and

scheduling.
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Reasons given for the lack of data exchange between the agencies include: insufficient
technology for practical use of data, not enough actual data to share (such as real-time arrival or
vehicle location), datais not perceived to be valuable enough (as there are no timed connections

at the intermodal sites).

The survey also asked questions regarding the potential use of NTCIP (National Transportation
Communications for ITS Protocol) standards for transmission of datafrom a center to afield
device or for exchange of data with other public transit agencies. Use of NTCIP standards could
facilitate data communications among transit agencies and thus its potential adoption is one
indicator of the level of planned intermodal data exchange. None of the 9 agencies report
currently testing or using NTCIP standards and half of the agencies did not know what these

standards were.

4.2.3 Management of the Intermodal Facility
This part of the survey sought to understand the operation and management of the different

intermodal facilities as this could affect their level and quality of intermodalism.

The El Cerrito Del Norte BART Station is asignificant intermodal site in the San Francisco Bay
Area. The station is served by a number of bus services, including AC Transit, Golden Gate
Transit, Vallgo Transit, and West Contra Costa County Transit (WestCAT). The station is
managed by BART, which owns and operates it with input from other agencies.

BART performs the following activities: operates and maintains the facility; compiles usage data
from each public transportation agency located at the facility; provides guidance and direction in
setting priorities and policies for overall facility functioning; assesses the performance of the
facility including recommendations for change; works with individua facility partnersto help
build productive linkages among them; helps identify potential funding sources where and when
needed for improvements and represents individual agencies’ intermodal interests in other

transportation forums.

The Caltrain Station at 4" and King Streets in San Francisco serves as the terminus for the

Caltrain commuter rail line. At thisfacility, passengers can transfer to Muni buses, which offer
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service at the station’s curbside, or to Muni Metro (LRT) trains, whose tracks and platforms are
adjacent to the Caltrain station, and offer service to downtown San Francisco. The Caltrain
Station is owned and operated by the Peninsula Corridor Joint Powers Board (PCJPB), an
organization composed of three members: Caltrain/Samtrans, the Santa Clara Valley
Transportation Authority and the City/County of San Francisco.

The PCJPB performs the following activities: operates and maintains the facility; provides
guidance and direction in setting priorities and policies for overall facility functioning; assesses
the performance of the facility including recommendations for change; hel ps identify potential
funding sources where and when needed for improvements and represents individual agencies

intermodal interestsin other transportation forums

The Santa Fe Depot isamajor passenger intermodal transfer point in San Diego with the San
Diego Trolley, the region’s commuter rail line (the “Coaster”), and Amtrak co-located within the
facility. San Diego city buses are pick up and drop off passengers at curbside just outside the
facility. Thefacility is owned by the Catellus Development Corporation, which is not located at
the facility but operates, maintains and oversees it with input from the transportation service
providers at the facility.

4.2.4 Assessment of the Intermodal Facility

This section of the survey sought to assess the level of satisfaction with the current operation of
the intermodal facilities under investigation. The following tables report on the El Cerrito Del
Norte BART Station and the Caltrain Station results.® As far asthe El Cerrito Del Norte BART
Station is concerned, the interviewees report ahigh level of satisfaction for al attributes, except
the “ System and facility management” category that gets an average score of 2.5. Transit
agencies report ahigh level of satisfaction for al the attributes of the Caltrain Station. Results

are shownin Tables 4 and 5.

* The Santa Fe Depot responses are not summarized here as two out of the four interviewees did
not return surveys and one of the respondents did not complete this section.
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TABLE 4 Assessment of the El Cerrito Del Norte BART Station

Attributes

Average L evel of Satisfaction

Amount of physical space available to transit vehicles

Quality of approaches to the facility (entrance/exit
ramps, lanes, gates etc)

Inter-agency coordination

System and facility management by the agencies
governing the facility (information exchange, balanced
distribution of capital and operational costs among
agencies, operational efficiency)

Overall accessto facility (for transit vehicles and
passengers)

3.8

3.8

3.2

25

3.2

Scale from 1 (not satisfactory) to 5 (very satisfactory)

TABLE 5 Assessment of the Caltrain Station at 4" and King Streetsin San Francisco

Attributes

L evel of Satisfaction

Amount of physical space availableto transit vehicles

Quality of approachesto the facility (entrance/exit
ramps, lanes, gates etc)

Inter-agency coordination

System and facility management by the agencies
governing the facility (information exchange, balanced
distribution of capital and operational costs among
agencies, operationa efficiency)

Overall accessto facility (for transit vehicles and
passengers)

4.5

4

4.5

Scale from 1 (not satisfactory) to 5 (very satisfactory)

4.2.5 Relationship Among Agencies Sharing the Intermodal Facility

This section of the survey sought to understand the level of coordination among the agencies

sharing the transfer facilities. While the level of data exchange among the transit agencies at the
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intermodal facilitiesis not high, thereis a certain degree of coordination among them for other

transit-related objectives.

Six out of the nine agencies report conducting either schedule, route, or special event
coordination with one or more of the facility partners at the facility. Most of the coordination
concerns scheduling or routes. Other areas where a considerable degree of coordination was cited
were for: joint fare structure policies (e.g., transfer discounts, electronic fare payment etc.) and
coordinated public information dissemination activities. Seven out of the nine agencies also
reported conducting other coordinated activities among them: emergency drills, paratransit
service coordination, joint funding proposals and station improvement coordination. The sharing
of the physical space at afacility is generally coordinated and controlled by the agency or entity
having responsibility over the facility. When agencies reported not cooperating for any activities
this did not necessarily mean for the transit system as awhole but just for the particular facility
under investigation. Table 6 summarizes responses to this section of the survey.

TABLE 6 Institutional Arrangements Among Facility-Sharing Agencies

YES NO

(Number of agencies) (Number of agencies)
Schedule, route, or specia event 6 3
coordination
Joint fare structure policies 7 2
Coordinated public information 6 3
dissemination activities
Equipment purchasing partnership 2 7
agreements
Cooperate to recommend and/or 2 7
make facility improvements?
Other coordinated activities 7 2

4.2.6 Regional Intermodalism and the Transfer Process

The objective of this part of the survey was to identify the key factors — as identified by the
transit agencies — affecting the transfer process and contributing to regional passenger
intermodalism. Agencies were asked to rate several issues or statements regarding regional
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passenger intermodalism on a scale of 1 (weakness) to 5 (strength). Results are reported in Table
7.

In the San Francisco Bay Area, transit agenciesidentified several items that seemed to be “weak”
areas in terms of regional intermodalism. Items or issues with average scores of 2.5 or less are:
availability of funding for intermodal projects, schedule coordination among agencies,
availability of expandable and upgradeable hardware and software, level of synchronization of
intermodal operations, level of infrastructure connectivity across the region, cost of land and
construction where expansion is required and geography of region. The three lowest scores were:
cost of land and construction where expansion is required (1.9), level of infrastructure
connectivity across the region (2.0) and availability of funding for intermodal projects (2.1).
There were no average scores above a 3.5 indicating that Bay Areatransit agencies did not feel

there were any elements having a strong positive impact on regional intermodalism.

For the San Diego areg, it ismore difficult to “extract” meaning from these averages as two of
the four participants did not send in their surveys. Nonethel ess, the answers from the two
responding agencies are included here and do provide some indication of the factors they feel

affect regional intermodalism.

38



TABLE 7 Assessment of Factors Affecting Regional I ntermodalism:
San Francisco Bay Area and San Diego

Average Score

SF Bay Area | San Diego
Availability of funding for intermodal projects 21 20
Intermodal component of regional transportation plan 27 25
Level of cooperation among transit providers for
intermodal coordination purposes 2.7 4.0
Diversity of organizational objectives for intermodal
services 2.5 25
Autonomy of transit jurisdictions 3.0 25
Use of different standard operating procedures across
operating agencies 26 35
Accuracy, reliability and timeliness of intermodal
information given to customers 26 25
Quality of service of individual transit agencies 3.3 35
Schedule coordination among agencies 273 3.0
Monetary cost of transfer to users 3.1 4.0
Public user concerns (e.g. security and safety) 3.0 3.0
Availability of expandable and upgradeable hardware and
software 24 25
Level of synchronization of intermodal operations 24 25
Accuracy, reliability and timeliness of information
exchanged among agencies 24 20
Market demand for transit service 27 3.0
Level of infrastructure connectivity across the region 20 15
Geographic coverage of transit services 3.1 25
Age of trangit fleets 29 25
Overdl quality of intermodal facilities 3.0 4.0*
Design of intermodal facilities 3.0 3.0*
Overall accessto intermodal facilities 29 3.0*
Cost of land and construction where expansion is required 1.9 15
Geography of region 2.4 2.0

NB: Scale of 1 (weakness) to 5 (strength). The “*” symbol refers to questions answered by

only one of the respondents.
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4.3 User Survey

The results of the analysis of the user survey are organized into the following groupings:

User behavior

e Intermodal facility transfers
e User history
e Intermodal facility rating

e User demographic profile

4.3.1 User Behavior

Thefirst question of the survey asked users of the El Cerrito Del Norte BART station
(henceforth referred to as “the BART station”) to indicate the purpose of their trip. As shown

in Figure 1, 94% of respondents indicated they were “ Commuting to or from work”, 3.6%
indicated they were “Commuting to or from school”, 1.7% indicated they were conducting
“Personal business/errands’, and 0.7% indicated they were on “ Job-related business such as
sales, delivery, etc.”. Tables 8 through 12 show how respondents’ stated purpose of their trip
varies according to a variety of subgroups, namely gender (Table 8), age (Table 9), level of
education (Table 10), level of income (Table 11), and employment status (Table 12). Trip
purpose did not vary at all by gender. The only variation in trip purpose by age expectedly came
from the youngest and oldest age groups, that is, “18 to 24” and “65 or older”, respectively. This
is expected since the 18 to 24 year old cohort are more likely to be commuting to and from
school than the sample as awhole and the 65 or older cohort is much more likely to be retired
than employed. Thisis reflected in the smaller percentage of those commuting to and from work
than the sample as awhole and the larger percentage of 65 or older cohort indicating their trip
purpose was “ Personal business/errands’ than the sample as awhole. There was also variability
in trip purpose by educational level with the least educated group (“ Grade school or some high
school” is highest level of schooling achieved) indicating a considerably larger percentage
commuting to and from school than the overall sample, which is also somewhat expected. With
respect to income level, we see a pattern similar to educational level in that the lowest income
level respondents indicate a higher percentage of commuters to and from school than the overall
sample indicated.
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&1 Commuting to or from
work

O Commuting to or from
school

& Personal
business/errands

M Job-related business
(sales, delivery)

94.0%

FIGURE 1 Trip Purpose.

TABLE 8 Trip Purpose x Gender

Gender
Overall Male Female
(581) (204) (377)
Commuting to and from work 94.0% 95.1% 93.4%
Commuting to and from school 3.6% 2. 0% 4.5%
Per sonal business/errands 1.7% 2.0% 1.6%
Job-related business 0.7% 1.0% 0.5%
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TABLE 9 Trip Purpose x Age

Age
Overall 18-24 | 25—-34 | 35-44 | 45-54 | 55—-64 65 or
(581) @6) | (113) | (163) | (167) | (80) | older
(12)
Commuting to and from work 94.0% 76.1% | 938% | 945% | 99.4% | 950% | 75.0%
Commuting to and from school 3.6% 23.9% | 44% | 25%| 06%| 00%| 0.0%
Personal businessferrands 1.7% 00% | 09%| 18%| 00%| 38%| 250%
Job-related business 0.7% 00% | 09%| 12%| 00%| 13%| 00%
TABLE 10 Trip Purpose x Educational Level
L evel of Education
Overall Grade High Some | Vocational | College | Graduate
(581) School | School | College | Training | Graduate | Degree
(5) 3) | (62 (36) (229) (96)
Commuting to and from
wor k
94.0% 80.0% 83.9% 90.7% 94.4% 96.9% 96.9%
Commuting to and from
school 3.6% 200% | 32% | 80% 5.6% 1.3% 1.0%
Personal husinessferrands 1.7% 00% | 97%| 1.2% 0.0% 0.9% 1.0%
Job-related business 0.7% 00% | 32%| 00% 0.0% 0.9% 1.0%
TABLE 11 Trip Purpose x Income Leve
Income
Overall | <10K | 10K — | 20K- | 30K — | 40K — | 50K — | 60K — | 70K — | 80K — | 90K — >
(s81) ® 20K | 30K | 40K | 50K | 60K | 70K | 8OK 90K 100K | 100K
as) | @y | 66 | 61 | @8 | 61) | (61) (51) 34 | ao
Commuting to
and fromwork | g4 000 | 2500 | 66.79% | 92.7% | 95.5% | 96.7% | 96.1% | 91.8% | 95.1% | 100.0% | 100.0% | 95.3%
Commuting to
andfromschool | = 5 g0, 375% | 267% | 24% | 15% | 33% | 26% | 33% | 33%| 00%| 00%| 37%
Per sonal
businesserrands | 4 4, /0% | 67% | 4% | 15% | 00% | 13% | 16% | 16% | 00% | 00% | 09%
Job-related
business 0.7% 125% | 00% | 00% | 15% | 00% | 00% | 33% | 00% 0.0% 00% | 0.0%
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TABLE 12 Trip Purpose x Employment Situation

Employment
Overall | Employed | Employed | Retired Student Other
full time | parttime (5) (25) (2
(581) (517) (31)
Commuting to and from
work
94.0% 97.7% 90.3% 20.0% 26.7% 50.0%
Commuting to and from
school 3.6% 1.0% 3.2% 0.0% 73.3% 0.0%
Personal businessferrands | 4 4, 0.6% 6.5% 80.0% 0.0% 50.0%
Job-related business 0.7% 0.8% 0.0% 0.0% 0.0% 0.0%

The second question of the survey asked station users about their mode of transportation to arrive
at the BART station. As shown in Figure 2, 55.6% of respondents “Drove a car and parked
at/near the station”, 24.6% arrived by bus, 8.4% were dropped off in a car, 7.1% walked to the
station, 3.1% took BART, and 1.2% rode a bicycle to the station. Tables 13 through 17 show
how respondents’ mode of arrival varies according to the same subgroupings, namely gender
(Table 13), age (Table 14), level of education (Table 15), level of income (Table 16), and
employment status (Table 17). Arrival mode did not vary by gender. The only variation in arrival
mode by age came from the oldest age group (“65 or older”). Thisis not surprising since the 65
or older cohort ismore likely to arrive at the station by means other than their own individual
automobile compared to the overall sample. There was aso variability in mode of arrival by
educational level with the least educated group indicating a greater percentage of bus users than
for the overall sample. With respect to income level, we see a pattern similar to educational level
in that the lowest income level respondents indicate a higher percentage of bus users than the
overall sampleindicated. Relative to employment status, we observe that the partially employed
and students use the bus more than that indicated by the overall sample, again thisis not

unexpected.
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FIGURE 2 Method of Transportation to Arrive at the Station.

TABLE 13 Arrival Mode x Gender

Gender
Overall Male Female
(581) (204) (377)
Walked to the station 7.1% 8.3% 6.4%
Rode a bicycle 1.2% 2.0% 0.8%
Droveacar and parked at the station 55.6% 53.4% 56.8%
Was dropped off in a car 8.4% 8.8% 8.2%
BART 3.1% 4.4% 2.4%
Bus 24.6% 22.5% 25.5%




TABLE 14 Arrival Mode x Age

Age
Overall 18—-24 | 25-34 | 35-44 | 45-54 | 55-64 | 650r
(581) (46) (113) (163) (167) (80) o(l f 2e)r
Walked to the station 7.1% 6.5% 15.0% 4.9% 4.2% 6.3% 8.3%
Rode a bicycle 1.2% 0.0% 1.8% 1.2% 1.8% 0.0% 0.0%
Droveacar and parked at the station 55.6% 58.7% | 54.0% | 59.5% | 56.9% | 51.3% | 16.7%
Was dropped off in a car 8.4% 10.9% 8.0% 6.7% 8.4% 12.5% 0.0%
BART 3.1% 2.2% 6.2% 2.5% 2.4% 2.5% 0.0%
Bus 24.6% 21.7% | 15.0% | 252% | 26.3% | 27.5% | 66.7%
TABLE 15 Arrival Mode x Educational L evel
Level of Education
Overall Grade | High Some | Vocational | College | Graduate
(581) School | School | College | Training | Graduate | Degree
(5) (31 (162) (36) (229) (96)
Walked to the station 7.1% 40.0% 3.2% 6.2% 13.9% 7.4% 5.2%
Rode a bicycle 1.2% 0.0% 0.0% 0.0% 0.0% 1.3% 3.1%
Droveacar and parked at the
station 55.6% 20.0% | 25.8% | 59.9% 44.4% 60.3% 58.3%
Was dropped off in a car 8.4% 0.0% | 16.1% | 10.5% 5.6% 5.7% 8.3%
BART 3.1% 0.0% 9.7% 1.9% 2.8% 3.1% 2.1%
Bus 24.6% 40.0% | 45.2% | 21.6% 33.3% 22.3% 21.9%
TABLE 16 Arrival Mode x Income Level
Income
Overall | <10K [ 10K— | 20K- | 30K — | 40K — | 50K — | 60K — | 70K — | 80K — | 90K — >
(581) ® 20K 30K 40K 50K 60K 70K 80K 90K 100K | 100K
(15) (41) (66) (61) (76) (61) (61) (51) (34 (107)
Walked tothe
station 7.1% 0.0% | 133% | 146% | 45% | 82% | 66% | 115% | 33% | 7.8% 0.0% | 65%
Rodeabicycle | 1.2% 0.0% 0.0% | 00% | 00% | 33% | 13% | 33% | 16% | 0.0% 0.0% | 0.9%
Droveacar
and parked at
the station 55.6% | 250% | 20.0% | 34.1% | 485% | 54.1% | 56.6% | 525% | 557% | 60.8% | 735% | 69.2%
Was dropped
off in a car 8.4% 0.0% | 26.7% | 122% | 45% | 98% | 7.9% | 82% | 66% | 11.8% 59% | 75%
BART 3.1% 125% | 67% | 73% | 45% | 33% | 26% | 16% | 16% | 39% 0.0% 1.9%
Bus 246% | 625% | 33.3% | 31.7% | 37.9% | 21.3% | 250% | 23.0% | 295% | 157% | 20.6% | 14.0%
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TABLE 17 Arrival Mode x Employment Situation

Employment
Overall | Employed | Employed | Retired Student Other
(581) full time | part time 5) (15) ()]
(517) (3D

Walked to the station 7.1% 6.2% 9.7% 0.0% 26.7% 0.0%
Rode a bicycle 1.2% 1.4% 0.0% 0.0% 0.0% 0.0%
Droveacar and parked at the
station 55.6% 58.2% 29.0% 20.0% 46.7% 0.0%
Was dropped off in a car 8.4% 8.3% 16.1% 0.0% 6.7% 0.0%
BART 3.1% 3.1% 3.2% 0.0% 0.0% 0.0%
Bus 24.6% 22.6% 41.9% 80.0% 20.0% 100.0%

The third question of the survey asked station users about their mode of transportation when they

departed the BART station to continue on this same trip. As shown in Figure 3, 86.9% of

respondents took BART, 7.1% became part of a carpool, 4.3% departed by bus, 0.9% were
picked up, 0.5% walked to their final destination, and 0.4% either rode a bicycle or drove a car.
Tables 18 through 22 show how respondents’ mode of departure changes according to the same
subgroupings, namely gender (Table 18), age (Table 19), level of education (Table 20), level of
income (Table 21), and employment status (Table 22). Departure mode did not vary by gender.

The only variation in departure mode by age came again from the oldest age group (* 65 or

older”). Thisis not surprising since the 65 or older cohort islesslikely to be commuting to work

and so would be less likely to leave the station via a carpool compared to the overall sample.

There was also variability in mode of departure by educational level with the least educated

group indicating a greater percentage of bus users and a smaller percentage of carpoolersrelative

to the overall sample. With respect to income level, we see a pattern similar to educational level

in that the lowest income level respondents indicate a higher percentage of bus usersand a

corresponding smaller percentage of carpoolers than the overall sample indicated. Relative to

employment status, we observe similar behavior that the partially employed and students use the
bus more and carpooling less than that indicated by the overall sample, again thisis not

unexpected.
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FIGURE 3 Method of Transportation to Depart the Station.

TABLE 18 Departure Mode x Gender

Gender
Overall Male Female

(581) (204) (377)
Walked to final destination 0.5% 1.0% 0.3%
Rode a bicycle 0.2% 0.5% 0.0%
Drovea car 0.2% 0.0% 0.3%
Was picked up 0.9% 2.0% 0.3%
BART 86.9% 79.9% 90.7%
Bus 4.3% 7.8% 2.4%
Carpool 7.1% 8.8% 6.1%
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TABLE 19 Departure Mode x Age

Age
Overall 18-24 | 25-34 | 35—-44 | 45-54 | 55—-64 | 650r
(581) (46) (113) (163) (167) (80) o(l fze)r
Walked to final destination 0.5% 0.0% 1.8% 0.6% 0.0% 0.0% 0.0%
Rode a bicycle 0.2% 0.0% 0.9% 0.0% 0.0% 0.0% 0.0%
Droveacar 0.2% 0.0% 0.0% 0.6% 0.0% 0.0% 0.0%
Was picked up 0.9% 0.0% 1.8% 0.6% 0.6% 1.3% 0.0%
BART 86.9% 91.3% | 86.7% | 88.3% | 86.8% | 825% | 83.3%
Bus 4.3% 4.3% 3.5% 3.1% 5.4% 3.8% 16.7%
Car pool 7.1% 4.3% 5.3% 6.7% 7.2% 12.5% 0.0%
TABLE 20 Departure Mode x Educational L evel
Level of Education
Overall Grade | High Some | Vocational | College | Graduate
(581) School | School | College | Training | Graduate | Degree
(5) (31 (162) (36) (229) (96)
Walked to final destination 0.5% 0.0% 0.0% 0.0% 0.0% 1.3% 0.0%
Rode a bicycle 0.2% 0.0% 0.0% 0.0% 0.0% 0.0% 1.0%
Drovea car 0.2% 0.0% 0.0% 0.6% 0.0% 0.0% 0.0%
Was picked up 0.9% 0.0% 3.2% 1.2% 0.0% 0.4% 1.0%
BART 86.9% 80.0% | 83.9% | 88.3% 83.3% 89.5% 86.5%
Bus 4.3% 20.0% | 12.9% 2.5% 8.3% 3.5% 1.0%
Carpool 7.1% 0.0% 0.0% 7.4% 8.3% 5.2% 10.4%
TABLE 21 Departure Mode x Income L evel
Income
Overall | <10K | 10K— | 20K- | 30K — | 40K — | 50K — | 60K — | 70K — | 80K — | 90K — >
(581) ® 20K 30K 40K 50K 60K 70K 80K 90K 100K | 100K
(15 (41) (66) (61) (76) (61) (61) (51) (34) (107)
Walked to
final
destination 0.5% 0.0% 00% | 24% | 00% | 00% | 00% | 00% | 16% | 0.0% 0.0% | 0.9%
Rodea
bicycle 0.2% 0.0% 00% | 00% | 15% | 00% | 00% | 00% | 0.0% 0.0% 0.0% 0.0%
Drovea car 0.2% 0.0% 00% | 00% | 00% | 00% | 0.0% | 00% | 00% | 20% 0.0% | 0.0%
Was picked
up 0.9% 0.0% 6.7% | 00% | 00% | 16% | 0.0% | 16% | 00% | 20% 0.0% | 09%
BART 86.9% | 625% | 80.0% | 82.9% | 87.9% | 885% | 85.5% | 90.2% | 91.8% | 86.3% | 91.2% | 85.0%
Bus 43% | 375% | 133% | 73% | 45% | 33% | 53% | 49% | 00% | 7.8% 0.0% | 0.9%
Carpool 7.1% 0.0% 00% | 73% | 61% | 66% | 92% | 33% | 66% | 2.0% 88% | 121%
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TABLE 22 Departure Mode x Employment Situation

Employment
Overall | Employed | Employed | Retired Student Other
full time | parttime 5) (15) 2
G81) | “(517) (31)

Walked to final destination 0.5% 0.6% 0.0% 0.0% 0.0% 0.0%
Rode a bicycle 0.2% 0.2% 0.0% 0.0% 0.0% 0.0%
Drove a car 0.2% 0.2% 0.0% 0.0% 0.0% 0.0%
Was picked up 0.9% 1.0% 0.0% 0.0% 0.0% 0.0%
BART 86.9% 86.8% 90.3% 80.0% 86.7% 100.0%
Bus 4.3% 3.3% 9.7% 20.0% 13.3% 0.0%
Carpool 7.1% 7.9% 0.0% 0.0% 0.0% 0.0%
4.3.2 Intermodal Facility Transfers

The next two of questions dealt with the transfer experience at the BART station. The first

guestion asked how many transfers were made from the start of the trip until arrival at final
destination. Asresults show in Figure 4, 42.5% of respondents indicated that they made no
transfers, 38.2% indicated one transfer, 12.9% said two transfers, and 6.4% indicated more than
two transfers. The large percentage indicating no transfersis due to the fact that people who

arrive at the BART station by means other than by bus or train, such as by car or walking, do not

consider the process of changing from their arrival mode to departure mode, e.g. to aBART

train, atransfer. Similarly for Figure 5, 55.2% of respondents indicated they made no transfer at
the BART station, 25.3% indicated their transfer time at the BART station took 5 to 10 minutes,
8.7% stated their transfer time took at most 5 minutes, 4.7% indicated a transfer time between 10

and 15 minutes, 4.4% indicated atransfer time between 15 and 20 minutes, while the remaining

1.7% of respondents indicated a transfer time of greater than 20 minutes.
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FIGURE 4 Total Number of Transfersfor Entire Trip.
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FIGURE 5 Transfer Time at BART Station.
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4.3.3 User History

The next set of questions pertained to previous usage of the BART station. The first question
asked how many times in the previous seven days had a respondent used the BART station.
Results are shown in Figure 6 with 52% of respondents indicating they have used the station
between 5 and 9 times in the previous 7 days, 29.8% indicating they used the station at least 10
times, and 18.2% indicating a usage of between 1 and 4 times.

The second question in this set inquired as to the most common trip purpose to the BART station
in the last seven days. As shown in Figure 7, 94.7% of respondents indicated they were
“Commuting to or from work”, 3.1% indicated they were “ Commuting to or from school”, 1.5%
indicated they were conducting “ Personal business/errands’, and 0.7% indicated they were on
“Job-related business such as sales, delivery, etc.”. As expected, these results correlate with

responses about their purpose for the trip they were currently making.

The third question in this set asked “What year did you first start using the BART station?” As
shown in Figure 8, 48.2% of respondents began using the BART station 1995 or earlier, 16.7%
started using the BART station in 1999, 11% began using the station in 1998, 10% in 2000 (the
year the survey was conducted), 8.6% in 1997, and 5.5% in 1996.
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94.7%

B Commuting to or from
work

& Commuting to or from
school

O Personal
business/errands

M Job-related business
(sales, delivery)

FIGURE 7 Most Common Trip Purpose for Previous Ten Days.
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4.3.4 Intermodal Facility Rating

The next set of survey questions dealt with how users of the BART station viewed the intermodal
facility in terms of its operation and the services it provides. Thefirst question was “Overall,

how do you rate the BART station today?’. Figure 9 shows that 47.1 percent of respondents gave
the BART station a“Good” rating, 38% gaveit a“Fair” rating, 10.1% a“Poor” rating, and 4.8%

an “Excellent” rating.

The next question asked respondents to compare the way the station is today to the way it was
when they first started using it. Results, shown in Figure 10, show that 51.2% of respondents
rated the station as “ The same” relative to when they first started using it. 20.4% of respondents
rated the station as “Worse”, 17.7% rated it as “Better”, and 10.7% as “Have not noticed or
cannot tell”.

We next investigated changes in how respondents rated the BART station according to when

they began using the station. Results, which are shown in Table 23, indicate only minor changes
in facility ratings as a function of when station usage began.
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The next area of inquiry dealt with how respondents rated the quality of travel information about
the BART station delivered from numerous formats, including: printed pamphlets or brochures,
posted material at the station, transit agency staff on the telephone or at the station, Web-site on
the Internet, Kiosk/information booth at the station. Results are shown in Figure 11 and depict
weighted average of ratings for each of the alternative means of acquiring travel information.
Respondents were asked to check all sources they have used and to rate, on a scale of 1 (poor) to
5 (excellent), each source they indicated they have used. Results indicate that written material
whether on paper or electronically is viewed as higher quality than receiving information from a
human source. However, it isimportant to keep in mind that all but one traveler information
source was rated at least “ Average’, yet on average, no source of information was rated “ Good”
or “Excellent”.

The next area of inquiry asked respondents to rate specific attributes, either operational or
service-related, of the BART station on ascale of 1 (poor) to 5 (excellent). Results are shown in
Figure 12 and depict weighted average of ratings for each of the alternative attributes of the El
Cerrito Del Norte BART station. Respondents were allowed to answer “DK/NA” if they did not
know how to rate a particular station attribute or they such an attribute was not applicable to
them. As shown in the figure, “Reliability of transit information” was rated highest (Average
rating of 3.41 out of amaximum of 5), followed by “Frequency of transit service” (3.36),
“Transfer wait time” (3.34), “Ease of accessto/from BART station” (3.28), “Information
concerning transfers” and “Quality of transit service to/from the station” (3.26), and “Pedestrian
safety as aresult of station layout” (3.09). Each of these station attributes earned an average
rating of at least “ Average’. There were three station attributes that were, on average, rated
between “ Average’ and “Fair’, namely: Station’s physical quality (waiting areas, elevators,
escalators, and ticket machines), availability of inter-agency monthly passes and transfer
discounts, and personal security at station.
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FIGURE 10 El Cerrito Del Norte BART Station: Now vs. First Usage.
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TABLE 23 BART Station Rating x Time of First Usage

Year of First Usage
Overall 2000 1999 1998 1997 1996 1995 or
(58) 97 (64) (50) (32) earlier
(581) (280)
Poor 10.2% 3.4% 7.2% 9.4% 16.0% 9.4% 11.8%
Fair 38.0% 345% | 32.0% | 32.8% 34.0% 34.4% 43.2%
Good 47.2% 55.2% | 55.7% | 57.8% 46.0% 50.0% 40.0%
Excellent 4.6% 6.9% 5.2% 0.0% 4.0% 6.3% 5.0%
E’ 4 3.74 3:56 347
S 3.1 2.99 2.87
@
o
2 2 |
z 11
0
X\ . . .
& o (\\e‘(\e 6’\"’:\\0(\ 9\")\\0(\ 2 &N o~
O e\ e e e N
o W " A &8 et
\(\\8\5 &© & 00«\ @ N o
¥ Qe o O @& e
,@QQ @ ¢ e ec)eﬂ (\.@i\\
?<\(\ °° o @Q‘ @‘5‘6
o oS ®
2 o
o o
"(‘a << '3(\6
Travel Information Source

FIGURE 11 Average Rating of Travel Information Sourcesat BART Station.
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4.3.5 User Demographic Profile

At the end of the survey, station users were asked to provide demographic information for
comparison purposes including gender, age, level of education, income level, and employment
status. Figures 13 through 17 show the results of this demographic profiling. For Figure 15, the
“Other” category consists of “Grade school or some high school” and a college graduates with
technical or vocational training.
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FIGURE 17 Employment Situation.

50 CONCLUSIONS

This report has investigated the operations and services conducted at passenger intermodal
transfer facilitiesin urban areas of California. Our primary objective was to assess the current
state of passenger intermodal operations and servicesin California and to identify opportunities
to utilize intelligent transportation systems to increase the benefits and reduce the costs of
intermodal operations and services. Conclusions that can be drawn from the findings of this
study have implications for continued opportunities for improvement in operations and services

rendered at intermodal passenger transfer facilities.

While there are numerous barriers associated with the successful implementation of passenger
intermodal operations and services, there are, nonethel ess, strategies to overcome these barriers:
1) policy measures and legislation, 2) physical infrastructure improvements, and 3) deployment
of appropriate intelligent transportation systems.

Unfortunately, little has been done in the area of evaluating passenger intermodalism.

Frameworks for the evaluation of the intermodal transfer process have been proposed, however,
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thereislittle evidence of such evaluations being performed at any transfer facilities. A possible
explanation for thisisthe lack of data and quantifiable measures of effectiveness. Absence of
dataon linked intermodal trips poses a barrier to identifying where transfers occur, where
intermodal needs are unmet, and where they might be improved. Many measures of effectiveness
are not quantifiable, making it more difficult to perform evaluations that can be compared across
modes or facilities. These qualitative measures, such as passenger comfort and convenience, are

just asimportant as quantitative measures nonethel ess.

From the field survey observations, differences across public transit modes, i.e., rail versus bus,
exist inthe level of use of intelligent transportation system technologies. Rail facilities tend to
exhibit a higher degree of technology for user information and ticketing than bus modes. For
example, many of the heavy rail stations utilized not only changeable message signs, but in many
cases, used them to provide dynamic, rea-time updated information. As we consider aslightly
lower level inrail transit, many of the light rail stations used changeable message signs, but it
was ararity that light rail transit service providers provided real-time, dynamic information.
Subsequently looking at buses, there are no changeable message signs at bus facilities only static
displays of bus schedule information, with no additional announcements or provide any new
information beyond that which was already posted. Another aspect that we can examineis
ticketing. Rail modes generally had some form of automated advanced payment machine. For
most of the sites and systems examined, although bus users may use their rail tickets to transfer
to bus, the ticketing machines are oriented to rail users. Therefore, it seems as though rail modes
tend to be more technologically advanced.

The presence of technology tends also to differ by geographical area. It appears that the level of
technology used in the San Diego areais higher than that used either in the San Francisco Bay
Area, or Sacramento. The extent of Sacramento’ s advanced technologies seemsto lie with the
changeabl e message signs and automatic fare payment machines, both associated with the light
rail system. San Diego, meanwhile, employs both of the above technologies on awide scale, but
also provides passengers with rea -time information on its changeable message signs. Further,
San Diego’ s automatic fare payment machines are quite a bit more advanced than Sacramento’s.

The Bay Area seems to lie somewhere in between Sacramento and San Diego in technology use,
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providing some real-time information to train platforms, but not using advanced fare payment

systems on as wide a scale as San Diego.

Just as the use of advanced technologies seems to have afairly clear hierarchy by region, the
level of fare coordination seems to have an analogous hierarchy. Fare coordination seemsto be
higher in both Sacramento and San Diego than in the Bay Area. Sacramento has quite smple and
convenient fare coordination. However, in San Diego, which has a much more complex and
diverse network than Sacramento, a similar ease of fare coordination still prevails. In the San
Francisco Bay Area, however, perhaps because of the complexity of the transit system, fare
structures seem to be more autonomous, often forcing passengers to pay separate fares for each
mode. However, it till appears that San Diego and Sacramento have achieved a higher level of

coordination than the Bay Area.

The institutional survey results reveal some interesting facts regarding how agencies collect and
share data and cooperate at the intermodal facilities under investigation. The results also indicate
how facilities are managed and the degree to which agencies use or are planning to use ITS
technologies. Of the three types of data collected (vehicle location, actual arrival time, ridership),
the two data types collected most often were ridership data and actual arrival time. Data

collection is predominantly manual and performed on a continuous or daily basis.

Asfar asthe adoption of ITS technologies, what emerges from the data analysis is that most
commonly used technologies are electronic fare boxes and surveillance cameras. The second tier
of technologies adopted is automatic passenger counters, automatic vehicle location, and traffic
signal priority. Technologies not in use are, however, generaly being studied. There thus seems

to be afairly high degree of interest in ITS technol ogies among the various transit agencies.

Results also indicate that thereis little sharing of data between the transit agencies located at the
intermodal sites. However, there is nevertheless a certain degree of coordination of schedules
through the aegis of the facility owner or one of the main facility partners. The shared datais
primarily ridership and expected arrival time data, and is used for service planning and

scheduling. Reasons given for the limited data exchange between the agencies include:
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insufficient technology for practical use of data, insufficient data to share datais not perceived to
be valuable enough. There is common facility management mode with the site generally
managed by the owner of the facility, who operates and maintains the site. While the level of
data exchange among the transit agencies at the intermodal facilitiesis not high, thereisacertain

degree of coordination among them for other transit-related objectives.

Though limited in scope to only one user survey of an intermodal passenger transfer facility, that
is, the El Cerrito Del Norte BART station in the San Francisco Bay Area, findings provide
facility user insight into how such afacility operates and the servicesit provides. Approximately
half of respondents rated the facility’ s operations and services of good to excellent quality. Only
about 1 in 5 respondents felt that such services and facility operations had deteriorated since they
first began using the station. Regarding traveler information, while no information source was
rated above “good” on average, both electronic and paper means of providing information to the
traveler were rated between “average” and “good”. In particular, information from the Internet
viaWeb-sites was rated 3.6 out of a maximum of 5 in terms of the quality of information
provided. As advances are made in information and communications technologies, Web access,

in particular, wireless Web access to the Internet, will very likely grow with enhanced quality.

The San Francisco Bay Areais about to undergo (under the leadership of the Metropolitan
Transportation Commission, the area’ s metropolitan planning organization) a demonstration of
technology and service for an implementation of a“ Smart” transit fare card, called TransLink. If
the test is successful and expanded to include more than just the Bay Area s six largest transit
service providers, TransLink will eventually provide for the entire Bay Area an important means
of implementing intelligent transportation system technol ogies to enhance coordination and

cooperation among the region’s more than two dozen transit service providers.
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APPENDIX A: INTERMODAL PASSENGER TRANSFER FACILITY
SITEVISIT SURVEY TEMPLATE

Date:

Arrival Mode:

Departure M ode:
Ticketing:
-Are discounted transfer fares available (either in-vehicle or in the terminal)?
Yes No
-Does a user need to pay a separate fare for the “transfer-to” mode?
Yes No
-Does a user need to purchase a new ticket before boarding?
Yes No
-If Yes:
-Was the ticket machine “well signed?’
Yes No
-Did the machine function properly?
Yes No
-1f user needs needed correct change, was there a change machine
nearby?
Yes No
-Were the fare structures clear?
Yes No
-If No:
-Was the fare structure clear for a new user before boarding?
Yes No

Additional Description:

-How are fares collected (e.g. on-board, in the terminal)?

-Was thefare aflat fare?

Yes No
-Do users need correct change?
Yes No

-What type of ticket is used?

-Was there a queue of passengers at the turnstile or the ticket-purchasing machine?
Yes No
Additional Description:
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Transfer/Mobility in Transfer Terminal:

-Does more than one line serve this termina (e.g. multiple bus lines at a stop, multipletrains at a
BART dtation, etc.)?
____Yes __ No
Additional Description:

-If Yes, wasiit clear where to board our particular vehicle?
Yes No
Additional Description:

-Was it clear which vehicle to board? (If multiple lines stop at the same platform.)
Yes No

-Was there a system route map in the terminal ?
Yes No

-If Yes, did it show integrated information about other transit providers?

Yes No
-Was there a station agent present?
Yes No

Additional Description:

-If Yes, do they have information on all systems, or just one?

-Was the waiting area covered? Was it indoors?

-How long did we wait for our vehicle?
-What is the scheduled headway for this vehicle/line during this time of day?

-Was there a schedule posted in the terminal ?
Yes No
-If Yes, wasit accurate?
Buswas 5 minutes | ate.
-Was there any real-time information provided?
Yes No
-What security features, if any, are present in the terminal?

-Doesthe terminal facility seem safe?
Yes No
-If Yes, please provide more details.
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-Does the terminal appear well maintained?
Yes No
-Please provide additional details.

-Isthe “transfer-to” mode inside the same terminal as the “transfer-from” mode?
Yes No
-Please provide additional details.

Departurefrom the Transfer Station:

-What was the total fare for the entire trip broken down by trip legs?

-What was the total travel time and how is that time spent in-vehicle and waiting?
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APPENDIX B: INSTITUTIONAL SURVEY

Name; Phone Number:

l. AGENCY DATA USAGE

Objective: To understand general agency data collection methods and to assess
the current state of agency use of intelligent transportation systems technologies.

A. Data Collection and Storage

1. Please check all of your agency’s applicable data collection and storage procedures in the
following table. (Check all applicable items).

Data Collection Vehicle Location Data Arrival Time Data* | Ridership
Data**

Type of Collection

Automatic

Manua

Collection Frequency

Continuously

Daily

Weekly

Monthly

Annually

Data Storage Vehicle L ocation Data Arrival Time Data* | Ridership
Data**

Type of Sorage

Electronic

Paper

Not stored

Sorage Procedure

Agency-wide
database/archive

Departmental database/
archive

*Descriptions of actual arrival times on routes or portions of routes
**Records of vehicle loads, i.e., on/off counts and passenger origins and destinations

2a. Does your agency collect crime-related data that can be identified by specific location, i.e.,
datafor aparticular bus or train, individual bus stops, individual train stations?

[J-Yes, where: [J-Busstop []-Bug/Train station []-In-vehicle

[1-We collect such data, but it cannot be identified by location.

[1-No, we do not collect this data.
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2b. Does your agency collect ridership datathat can be identified by specific location, i.e., data
for aparticular bus or train, individual bus stops, individual train stations?

[1-Yes, where: [J-Busstop []-Bug/Train station []-In-vehicle

[1-We collect such data, but it cannot be identified by location.

[1- No, we do not collect this data.

B. Use of Technology

1. Please describe the status of your agency’s use of the following technologies (Check all
appropriate boxes):

HOW LONG NOT IN USE
IN USE?

Under Study | Studied and Not Yet
Not Adopted | Studied

Electronic fare box

Automatic Passenger
Counters

Automatic Vehicle
Location

Electronic Fare Payment
(e.g. Smart Cards)

Surveillance camerasin
facilities or on board

Advanced Traveler Info.
System (ATIS)

Geographic Information
Systems (GIS)

Traffic Signal Priority
Systems

Other (specify):

2. Are either advanced traveler information systems (ATIS) or facility surveillance cameras
currently in use at the <name of intermodal passenger transfer facility>?

ATIS: []-Yes [1-No Surveillance cameras; []-Yes [1-No

C. Dissemination of Traveler Information

1. Through what media does your agency provide traveler information? (Check all applicable
items)
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[1-Printed material/brochures [1-Online material/Web site

[1-Phone service to an agency operator []-Automated, menu-driven phone access
[I-Informational booth []-Automated kiosks

[]-Electronic message displays at stations  []-On-board el ectronic message displays
[]-Electronic message displays at stops []-Other:
[]-Fixed signs at stops and stations

. INTERAGENCY DATA SHARING

Objective: To assess the level of information exchange between transit agencies
sharing the <name of intermodal passenger transfer facility> and to understand
aaencyv testina and use of NTCIP standards.

1. Does your agency share data (e.g. vehicle location, arrival time, ridership data) with any of the
public transit agencies located at the <name of intermodal passenger transfer facility>?

[]-Yes. Please list these agencies:
[]-No, briefly explain why not and then Proceed to Question 5:

2. What data do you send to these public transit agencies, in what format, and how frequently?

Data For mat Frequency
Routing: Yes/ No
Arrival time:
Real-time (actua)  Yes/No
Static (expected) Yes/ No
Ridership: Yes/ No
Other: Yes/ No

3a. What data do you receive from these public transit agencies, in what format and how
frequently?

Data For mat Frequency

Routing: Yes/ No

Arrival time:
Real-time (actua)  Yes/No Static
(expected) Yes/No

Ridership: Yes/ No

Other: Yes/ No

3b. In what ways does your agency use this data?
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4. What additional data, if any, would you like to receive from these agencies, in what format,
and how frequently?

Data For mat Frequency

5. Are you currently testing or using NTCIP (National Transportation Communicationsfor ITS
Protocol) standards for your transmission of data from a center to afield device or to exchange
data with other public transit agencies?

[1-Yes (Proceed to Question 6)

[J-No (Proceed to Question 8)

[1-Don’t know what NTCIP standards are (Proceed to Part 111 — Management of the Intermodal
facility)

6. Do you find that NTCIP standards help or hinder your operations and if so why?

7. As you purchase new field devices and establish communications protocols for your systems
do you plan for these to be NTCIP compatible?
[1-Yes (Briefly explain why and then proceed to Question 9a.)

[J-No (Continue with Question 8)

8. Please briefly explain why you do not use or plan not to use NTCIP standards?
9a. Arethere other standards you currently use or plan to use for data for your field devices and

communications systems? If so, what are they?

9b. Why do you prefer these standards?
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1. MANAGEMENT OF THE INTERMODAL FACILITY

Objective: To understand the operation and management of the <name of
intermodal passenger transfer facility> referred to in this section as “ the facility” .

1. What entity has operational and management authority over the facility?

2. Does this entity consist of one or several organizations?

[] One organization (Proceed to Questions 3 & 4)
[] Several organizations (Proceed to Questions 5 & 6)

3. How would you describe this entity? (Please check only one.)

-1t ownsthe facility and is the main transportation service provider at the facility.

[]-1t does not own the facility but is the main transportation service provider at the facility.

[J-Itisnot located at the facility but overseesit with input from the transportation service
providers at the facility.

[]- Other (Please describe):

4. Which of the following activities are performed by this entity? (Please check all activities that
apply then proceed to Part 1V-Assessment of the Intermodal Facility on page 6)

[]-Operates and maintains the facility

[1-Compiles usage data from each public transportation agency located at the facility

[]-Provides guidance and direction in setting priorities and policies for overall facility
functioning

[]-Assesses the performance of the facility including recommendations for change

[1-Works with individual facility partners to help build productive linkages among them

[]-Helpsidentify potential funding sources where and when needed for improvements

[]-Represents individual agencies intermodal interests in other transportation forums

[1-Other activities:

5. Which one statement most closely describes how this entity is organized? (Please check only
one)

] -It consists only of members from each agency located at the facility equally represented on a
governing board or committee.

[] -It consists of members from each facility agency represented in equal numbers on a
governing board but also consists of other organizations.
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[1-Another organizationa setup:

6. Which of the following activities are performed by this organization? (Please check all
activities that apply then proceed to Part I V-Assessment of the Intermodal Facility on page 6)

[]-Operates and maintains the facility

[]- Provides guidance and direction in setting priorities and policies for overall facility
functioning

[]-Compiles usage data from each agency located at or in the immediate proximity to the facility

[]-Assesses the performance of the facility including recommendations for change

[J-Works with individual facility partnersto help build productive linkages among them

[1-Helps identify potential funding sources where and when needed for improvements

[]-Represents individual agencies’ intermodal interests in other transportation forums

[]-Other activities:
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V. ASSESSMENT OF THE INTERMODAL FACILITY

Objective: To assess the level of satisfaction with the current operation of the <name of
intermodal passenger transfer facility>, referred to in this section as “ the facility” .

1. Please rate the facility in terms of the following attributes on a scale from 1 (not satisfactory)
to 5 (very satisfactory)?

Attributes Level of Satisfaction
Amount of physical space available to transit vehicles 1 2 3 4 5
Quiality of approaches to the facility (entrance/exit ramps, lanes, | 1 2 3 4 5
gates etc)
Inter-agency coordination 1 2 3 4 5
System and facility management by the agencies governing 1 2 3 4 5

the facility (information exchange, balanced distribution of
capital and operational costs among agencies, operational

efficiency)
Overal accessto facility (for transit vehicles and passengers) | 1 2 3 4 5
Other (please specify): 1 2 3 4 5

2. Do you think any of those attributes with scores of 1-3 could be improved by means of
intelligent transportation system (ITS) technologies?

[1-No
[]-Yes. Please specify:

Attributesto beimproved | ITS Technologies

Amount of physical space

Quality of approaches

Inter-agency coordination

System and facility
management

Overall accessto facility

Other
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V. RELATIONSHIP AMONG AGENCIES SHARING THE INTERMODAL
FACILITY

Objective: To understand the level of coordination among the agencies sharing the
<name of intermodal passenger transfer facility>, referred to in this section as “the
facility”.

1. Do you conduct any schedule, route, or special event coordination with any of your facility
partners at the facility?

[]-No. Briefly explain why not
[]-Yes. Please describe how this coordination is performed and with whom (Check all boxes
that apply):

[1-Schedule: How? Partner(s)?
[]-Route: How? Partner(s)?
[1-Specia event: How? Partner(s)?
[]-Others: How? Partner(s)?

2. Which of the following categories most closely matches your agency’ s current relationship
with your facility partners with respect to joint fare structure policies (e.g., transfer
discounts, electronic fare payment etc.)? (Check all that apply for each category and provide
a brief description)

[]-Under study:

[1-Being devel oped:

[ ]-In-use:

[]-None of the above:

3. Do you engage in any coordinated public information dissemination activities with any of
your facility partners?

[J-No. Briefly explain why not

[]-Y es. Please describe these activities:
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4. Do you engage in any equipment purchasing partnership agreements with any of your
facility partners?

[]-No. Briefly explain why not

[]-Yes. Please describe this work:

5. How do you coordinate the sharing of the physical space at the facility?

6. Do you work with any of your facility partners to recommend and/or make facility
improvements?

[]-No. Briefly explain why not

[]-Yes. Check all boxes that apply and please describe thiswork.

[]-Recommend facility improvements:

[J-Make facility improvements:

7. Do you engage in any other coordinated activities with your facility partners?

[]-No.
[]-Y es. Describe these activities:
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VI. REGIONAL INTERMODALISM AND TRANSFER PROCESS

Objective: To identify the key factors affecting the transfer process and contributing to
regional passenger intermodalism

Please rate each of the following factors on ascale from 1 (weakness) to 5 (strength) in terms of
how they affect the transfer process and passenger intermodalism in your geographic region?

Weakness
Strength
- Availability of funding for intermodal projects 1 2 3 4 5
- Intermodal component of regional transportation plan 1 2 3 4 5
- Level of cooperation among transit providers 1 2 3 4 5
for intermodal coordination purposes
- Diversity of organizational objectives for 1 2 3 4 5
intermodal services
- Autonomy of transit jurisdictions 1 2 3 4 5
- Use of different standard operating procedures 1 2 3 4 5
across operating agencies
- Accuracy, reliability and timeliness of 1 2 3 4 5
intermodal information given to customers
- Quality of service of individual transit agencies 1 2 3 4 5
- Schedul e coordination among agencies 1 2 3 4 5
- Monetary cost of transfer to users 1 2 3 4 5
- Public user concerns (e.g. security and safety) 1 2 3 4 5
-Availability of expandable and upgradeable hardware and 1 2 3 4 5
software
- Level of synchronization of intermodal operations 1 2 3 4 5
- Accuracy, reliability and timeliness of 1 2 3 4 5

information exchanged among agencies

- Market demand for transit service

- Level of infrastructure connectivity across the region

- Geographic coverage of transit services

- Ageof transit fleets

- Overdl quality of intermodal facilities

- Design of intermodal facilities

- Overal accessto intermodal facilities

- Cost of land and construction where expansion is required
- Geography of region
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1.

2.

APPENDIX C: EL CERRITO DEL NORTE BART STATION USER SURVEY

strictly confidential.

POSTAGE NEEDED.

UC Berkeley is conducting this survey to assist Caltrans on improving transit services. Y our answers will be kept

We would like to ask questions specifically about the trips you make to the El Cerrito Del Norte BART Station.
The survey will take about 5 minutesto fill out. When you have completed the survey, pleasefold it along the
dotted lines and peel off the sticker on the back to seal it and drop it in the mail by June 1, 2000. NO

What was the purpose of your trip?
[]-Commuting to or from work

[]-Commuting to or from school
[]-Sight-seeing/tourism

[ ]-Persona businesserrands

[]-Job-related business such as sales, delivery, etc.
[]-Other (Specify: )

What method of transportation did you use to arrive
at the El Cerrito Del Norte BART station?

[]-Walked to the station

[]-Rode abicycle

[]-Drove acar and parked at/near the station

[ ]-Was dropped off in acar (e.g., Taxi Cab)

[ ]-BART

[ ]-AC Transit

[ ]-Golden Gate Transit

[]-Valgo Transit

[]-WestCAT

[]-Other (Specify )

3. What method of transportation did you useto leave

the El Cerrito Del Norte BART station?
[]-Walked to final destination
[]-Rode abicycle
[ ]-Drove acar
[ ]-Was picked up (e.g., Taxi Cab)
[ ]-BART
[ ]-AC Transit
[ ]-Golden Gate Transit
[]-Vallgo Transit
[ ]-WestCAT
[]-Other (Specify )
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Please check all the methods of transportation you
used (or will use) from the start of your trip until you
arrived at your final destination.

[ ]-Walking

[]-Bicycling

[ ]-Bus

[ ]-BART

[]-Other Rail (Specify: )
[]-Ferry

[ ]-Car or van

[ ]-Taxi Cab

[]-Other method (Specify: )

How much time did it take you from the start of your
trip until you arrived at your fina destination?

[]-Less than 30 minutes

[ ]-30 — 45 minutes

[]-45 minutes—1 hour

[]-1 hour —1 hour 15 minutes

[]-1 hour 15 minutes—1 hour 30 minutes

[1]-1 hour 30 minutes or greater

How many transfers (for example: busto bus or
BART to bus) did you make from the start of your
trip until you arrived at your final destination?
[]-None

-1

[]-2

[ ]-Morethan 2

How much time did you spend at the El Cerrito Del
Norte BART station waiting to make your transfer?
[ ]-Did not transfer [ ]-0 to 5 minutes
[ ]- 5to 10 minutes [ ]-10 to 15 minutes
[]-15 to 20 minutes [_]-20 to 25 minutes
[ ]-25 to 30 minutes [ ]-Greater than 30 minutes



8.

10.

11.

12.

How many times in the last seven days did you use
the El Cerrito Del Norte BART station?

[ ]-10 times or more

[ ]-5to 9times

[ ]-1to4times

[ ]-Not sure

[]-Do not know

What was the most common purpose for your trips
to the El Cerrito Ddl Norte BART station in the last
seven days?
[]-Commuting to or from work
[]-Commuting to or from school
[]-Sight-seeing/tourism
[ ]-Persona businesserrands
[]-Job-related business such as sales, ddlivery, etc.
[]-Other (Specify: )
[ ]-Not sure
[ ]-Do not know

What year did you first start using the El Cerrito Del
Norte BART gtation?

[]-Thisyear (2000)

[1-1999

[1-1998

[1-1997

[1-1996

[]-1995 or earlier

Overall, how do you rate the El Cerrito Del Norte
BART station today?

[]-Poor

[ ]-Fair

[ ]-Good

[ ]-Excellent

How would you compare the way the El Cerrito Del
Norte BART station istoday to the way it was when
you first started using it? Would you say the current
facility is better, worse or the same?

[ ]-Better

[ ]-Worse

[]-The same

[ ]-Have not noticed or cannot tell
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13. How would you rate the quality of travel information
(e.0. schedules, routes etc.) about the El Cerrito Del
Norte BART station from each of the following
sources on ascale of 1 (poor) to 5 (excellent)?

Please check all that apply and circle a number for
each check mark you make.

[]-Printed pamphlets or brochures
1 2 3 4 5
(poor) (excellent)

[ ]-Posted material at the station
1 2 3 4 5
(poor) (excellent)

[]-Transit agency representative(s) on the phone

1 2 3 4 5
(poor) (excellent)
[]-Transit agency representative(s) at the station
1 2 3 4 5
(poor) (excellent)

[ ]-Web-site on the Internet
1 2 3 4 5
(poor) (excellent)

[]-Kiosk/information booth at the station

1 2 3 4 5
(poor) (excellent)
[]-Other source (Specify: )
1 2 3 4 5
(poor) (excellent)

Please complete the survey on the next page.



14.

Now we would like to ask you specific questions about the state of El Cerrito Del Norte BART station. Using a
scale of 1 to 4, with 4 being Excellent and 1 being Poor, how would you rate the following aspects of the El Cerrito
Del Norte BART station. (If you feel you don’t know how to rate any of these or they are not applicable, please

circle“ DK/NA).

POOR  FAIR AVERAGE GOOD EXCELLENT | DON'T KNOW
OR NOT
APPLICABLE
a) Transfer wait time 1 2 3 4 5 DK/NA
b) Frequency of transit service 1 2 3 4 5 DK/NA
c) Information concerning transfers 1 2 3 4 5 DK/NA
d) Transitinformation from individua agencies 1 2 3 4 5 DK/NA
€) Quality of transit service to/from the station 1 2 3 4 5 DK/NA
f) Station’sphysical quality (e.g. waiting areas, 1 2 3 4 5 DK/NA
elevators, escalators, and ticket machines)
g) Availability of inter-agency monthly passes 1 2 3 4 5 DK/NA
and transfer discounts
h) Ease of accessto/from BART station 1 2 3 4 5 DK/NA
i) Pedestrian safety as aresult of station layout 1 2 3 4 5 DK/NA
j) Personal security at station 1 2 3 4 5 DK/NA
15. Areyou or ? 18. Which of the following categories best describes
male female your household annual income before taxes for last
year?
16. Which of the following categories includes your [J-Less than $10,000
age? [ ]-$10,000 to $19,999
[ ]-18to 24 [1-$20,000 to $29,999
[]-25t0 34 [1-$30,000 to $39,999
[]-35t0 44 []-$40,000 to $49,999
[]-45to 54 [ ]-$50,000 to $59,999
[ ]-55to0 64 []-$60,000 to $69,999
[]-65 or older [1-$70,000 to $79,999
[1-$80,000 to $89,999
17. What was the last grade or year of school that you [1-$90,000 to $99,999

completed?
[]-Grade school or some high school
[]-High school diploma or equivalent
[]-Some college, have not completed
[ ]-Technical, vocational, or trade school
[]-Graduated college
[ ]-Graduate degree (e.g., Master’s, Ph.D.)
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[]-$100,000 or more

19. What is your employment situation?
[]-Employed full time [_]-Employed part time
[ ]-Retired []-Student
[]-Other (Specify:

Thank you very much for participating in
thissurvey. Now just fold it along the dotted
lines and peel off the sticker on the back to
seal it and drop it into any mailbox.

NO POSTAGE NEEDED

PLEASE MAIL BY JUNE 1, 2000
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