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Technical Memorandum #2

Define A Regional Network Of Transit Hubs

The purpose of Task 2 of MTC’s Regional Measure 2 Transit Connectivity Study is to define a regional network of transit hubs.  Specifically, the work scope for this study called for a review of the recommendations from the 2004 MTC Transit Connectivity Study.  The 2004 Study recommended the establishment of a regional network of transit hubs.

review of the 2004 study recommendations

The 2004 study identified a preliminary list of 19 interagency transfer hubs.  These 19 hubs were selected, based on their current functionality as interagency transfer locations, from an inventory of the more than 100 Bay Area rail, bus and ferry stations.  The process used to select the 19 hubs involved two steps:

· Step 1:  Initial Selection

1. Station/center connects three or more transit services OR

2. Station/center shows an above-average interagency connecting transit mode share OR

3. Station/center is the most important transit center in a county or subregion, as defined by local transit agencies

· Step 2:  Quantitative Screening

4. Volume of service as indicated by number of buses, trains or ferries per day

5. Volume of service as indicated by number of rail boardings per day

The purpose of this selection process was to identify, from the long list of over 100 transit stations, those hubs which were truly regional in terms of the linkages they provide between the services of the transit operators.  The selected hubs were intended to include those which provide connections between several different service operators, those which had very high levels of transferring between the services of different operators and those that have a prominent geographic or strategic location in a particular county or subregion.

The consultant team for this study reviewed the selection process and the recommendations of the 2004 effort.  Generally the review confirmed the findings of the earlier study with a few exceptions:

· Criteria #2 in step 1 of the initial selection process could not truly employed, as the transit mode share data required is not available for many of the hubs.

· Criteria #5 in step 2 of the quantitative screening had to be limited to rail boardings, again because of data availability.  Hubs with major bus activity could be overlooked using this criterion.  

· In addition to the criteria used in the process, it was determined that adding a new criteria which related to the ability of the hub to operate as a pulsed, or timed-transfer operation would be useful.

Table 1 on the following page summarizes the review of the transit hubs.  The table shows all of the hubs considered in the 2004 study.  The first column next to the list of hub sites indicates the 19 hubs which were selected using the two step review process outlined above.  The second column indicates the number of operators or services currently providing service at each of the hubs.  The next columns list the existing number of transit vehicles (or trains) during the AM peak period, and then the daily entries and exits (rail passengers only) for each hub.  The final two columns identify which county in which each hub is located and whether or not the hub is a candidate for a pulsed operation.  Pulsed or timed transfers work best when the services involved have headways greater than 15 minutes.  Almost all of the hubs had some opportunity for a timed transfer.  The transfer would typically involve an infrequent regional bus service being scheduled to arrive/depart in concert with the regional rail/or bus services at the hub.  Some of the hubs, such has the San Rafael Transit Center, already have a timed transfer operation.
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Dublin/Pleasanton BART X 5 171 7527 Alameda Yes

MacArthur BART 3 300 16230 Alameda Yes

Coliseum Oakland Airport BART 3 232 8277 Alameda Yes

Fremont BART X 3 179 9028 Alameda Yes

Fremont ACE/Amtrak 3 39 756 Alameda

12th St. Oakland BART X 2 479 26830 Alameda

Pleasant Hill BART X 5 169 11633 Conta Costa Yes

El Cerrito Del Norte BART X 5 280 19013 Contra Costa Yes

Richmond BART/ Amtrak X 4 132 7506 Contra Costa Yes

San Rafael Transit Center X 3 121 Marin Yes

Embarcadero/Ferry Terminal X 9 767 100756 San Francisco Yes

Transbay Terminal/Montgomery X 6 1152 64564 San Francisco Yes

Civic Center BART X 4 897 22774 San Francisco Yes

4th & Townsend Caltrain X 3 376 6848 San Francisco Yes

Powell Street BART 2 1039 32717 San Francisco

Hillsdale Caltrain 3 133 1783 San Mateo

Millbrae X 3 79 2112 San Mateo Yes

San Jose Diridon X 5 276 5822 Santa Clara Yes

Palo Alto Caltrain X 5 219 3466 Santa Clara Yes

Santa Clara 4 105 4065 Santa Clara

Great America X 4 104 1180 Santa Clara Yes

MountainView X 4 87 3199 Santa Clara Yes

Vallejo Ferry Terminal X 3 88 Solano Yes

Suisun Amtrak 3 22 308 Solano

Fairfield Transportation Center 2 77 Solano Yes

Santa Rosa Transit Center X 5 196 Sonoma Yes

Napa Transit Center 2 86 Napa Yes

Notes: 1 Hub's marked with an "X" were those selected in the 2004 MTC Transit Connectivity Study

          2 - Rail Passengers Only - Data was developed from MTC model runs developed to support the RTP.
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Summary of Regional Hub Evaluation

(Adapted from the 2004 MTC Transit Connectivity Study)

Table 1


The shaded rows in the table represent the hubs that the review indicated should be included in the study.  The San Francisco Ferry Terminal and the Embarcadero BART Station were combined into a single hub.  The same was done with the Transbay Terminal and the Montgomery BART Station.  This is because, from a users’ viewpoint and an operational perspective, these hub pairs function as a single combined hub.  The Coliseum Airport BART Station was added because it has three services rather than the two indicated in the 2004 study.  The Napa Transit Center was added as it is a good example of a bus-only transit hub, typical of many suburban transit centers, and it is the largest hub in Napa County.  By adding this hub there would be at least one transit hub in each of the nine Bay Area counties.  The final hub that was added to the list was the Fairfield Transportation Center.  This hub has two primary operations, Fairfield-Suisun and Vallejo Transit, and occasional service by a third operator, Rio Vista Transit.  It is another good example of a suburban, all-bus transit hub. 

The resulting list of 21 transit hubs is presented in Table 2 on the following pages.  This table categorizes the 21 selected hubs from Table 1 by county, transit modes served, operators, type of hub, and any special features or comments.  The purpose of this summary and comparison was to assist with the selection of the five prototype hubs that will be considered in the initial step of the hub evaluation process (Task 3).  The five hubs that were selected as the prototypes are shaded in the table.  Those hubs that are slated for future reconstruction; Transbay Terminal, Napa Transportation Center, Vallejo Ferry Terminal, and the Coliseum Airport BART Station, were excluded as candidates for the prototype evaluation.  The rationale for this was that if the hub is slated for reconstruction it is unlikely that any significant investment would be made to improve the hub in the short-term.

Table 3 summarizes the rationale for the selection of the five prototype hubs, identifying each hub and reasons for their selection.  The table also provides a grouping of the hubs by major type which shows how the recommendations developed for the prototype hubs could reasonably be extended to cover the other hubs within each type. 

	Table 2

BAY AREA TRANSIT HUBS AND OPERATORS

	Transit Hub
	County
	Transit Modes
	Operators
	Type
	Comments

	1.  Dublin/Pleasanton BART
	Alameda
	BART, Transit bus
	BART, WHEELS, Amtrak buses, County Connection, Modesto Area Express/MAX,

San Joaquin Regional Transit/ SMART
	Suburban
	- - -

	2.  Fremont BART
	Alameda
	BART, Transit Bus
	BART, AC Transit, VTA
	Suburban
	- - -

	3.  Oakland 12th Street BART
	Alameda
	BART, Transit Bus
	BART, AC Transit,
	Downtown
	- - -

	4.  Coliseum Oakland Airport

     BART
	Alameda
	BART,  Transit Bus
	BART AC Transit. AirBART
	Urban
	Future AGT Connection

	5.  Pleasant Hill BART
	Contra Costa
	BART, Transit Bus
	BART, Benicia Transit, County

Connection, Fairfield/Suisun, WHEELS
	Suburban
	- - -

	6.  El Cerrito Del Norte BART
	Contra Costa
	BART, Transit Bus
	BART, AC Transit, Westcat, GGT, Vallejo
	Urban
	- - -

	7.  Richmond BART/Amtrak
	Contra Costa
	BART, Intercity Rail, Transit Bus
	BART, AC Transit, GGT, Capitol. Corridor, San Joaquin
	Urban
	- - -

	8.  San Rafael Transit Center
	Marin
	Transit Bus, Intercity Bus, Airporter
	GGT, Greyhound, Marin Sonoma, Airporters
	Urban
	Future SMART Streetcar

	9.  San Francisco Ferry Terminal

     & Embarcadero BART
	San Francisco
	BART, Ferry, Intercity Bus, LRT, Streetcar, Cable Car, Transit Bus
	BART, GGT Bus & Ferry, Muni Bus, LRT & Streetcar, Vallejo, Alameda & Harbor Bay Ferries, Tiburon Ferry, Amtrak
	Downtown
	WTA Hub

	10.  Transbay Term. & 

     Montgomery BART
	San Francisco
	BART, Intercity Bus, LRT, Transit Bus, Streetcar
	BART, AC Transit, Greyhound, Muni, GGT, Samtrans
	Downtown
	Future Rebuild

	11.  Civic Center
	San Francisco
	BART, LRT Streetcar, Transit Bus
	BART, Muni, GGT, Samtrans
	Downtown
	- - -



	12.  Caltrain Station 4th & 

      Townsend
	San Francisco
	Commuter Rail, LRT, Streetcar, Transit Bus, Amtrak Bus
	Caltrain, Muni, Samtrans, Amtrak Bus
	Downtown
	- - -

	13.  Millbrae BART
	San Mateo
	BART, Commuter, Rail, Transit Bus, shuttles
	BART, Caltrans, Samtrans, shuttles
	Suburban
	

	14.  San Jose Diridon Station
	Santa Clara
	Commuter Rail, Amtrak, LRT, Bus
	Caltrain, Capitols, Amtrak, Altamont Commuter Express (ACE), Valley Transportation Authority (VTA), Santa Clara Transit
	Downtown
	Sports Center

	15.  Palo Alto Station
	Santa Clara
	Commuter Rail, Transit Bus, shuttles
	Caltrain, VTA, Samtrans, Dumbarton, shuttles
	Urban
	- - -

	15.  Great America
	Santa Clara
	Commuter Rail, LRT, Intercity Rail, shuttles
	Capitol Corridor, ACE, VTA, shuttles
	Suburban
	- - -

	17.  Mountain View Station
	Santa Clara
	Commuter Rail, LRT, Transit Bus, shuttles
	Caltrain, VTA, shuttles
	Urban
	- - -

	18.  Vallejo Ferry Terminal
	Solano
	Ferry, Transit Bus
	Vallejo Ferry & Bus, Benicia Bus, Napa Bus
	Urban
	New RM2 Facility Planned

	19.  Santa Rosa Transit Center
	Sonoma
	Transit Bus, Airporters
	Santa Rosa Transit & GGT, Sonoma County, Mendocino
	Suburban
	- - -

	20.  Napa Intermodal
	Napa
	Transit Bus
	Napa Transit
	Suburban
	New Facility Planned

	21.  Fairfield Transportation

      Center
	Solano
	Transit Bus
	Fairfield-Suisun, Vallejo
	Suburban
	Occasional service by Rio Vista Transit



	Total for all Hubs
	4 Alameda

3 Contra Costa

1 Marin

4 San Francisco
1 San Mateo

4 Santa Clara

2 Solano

1 Sonoma

1 Napa
	BART 10

Rail  8

LRT 7

Bus 21

Ferry 2

Cable Car 1
	Amtrak-1

AC Transit- 5

ACE- 2

BART-10

Benicia- 1

Capitol Corridor- 3

County Connector- 2

Fairfield-Suisun - 1

Golden Gate- 7

LAVTA- 1

San Joaquin- 1

Westcat- 1

VTA- 5

Vallejo- 3
	Downtown 6

Urban 6

Suburban 7
	Rebuilds

Planned 4


	Table 3

RATIONALE FOR PROTOTYPE HUB SELECTION

	San Francisco Ferry Terminal/

Embarcadero BART
	San Jose

Diridon Station
	San Rafael Transit Center
	El Cerrito del Norte BART Station
	Dublin/Pleasanton BART Station

	· Ferry Mode Representative

· Most Transit Operators

· Paired Hub:  Ferry Terminal, BART Station

· Represents San Francisco
	· Largest South Bay hub

· Hosts Caltrain, ACE, Amtrak & Capitol corridor along with bus and LRT

· Adjacent to Sport Center
	· North Bay hub

· Represents an all bus facility
	· Multi-operator hub: AC Transit, GGT, WestCAT, Vallejo

· Has HOV ramp access to I-80

· Along San Pablo BRT

· Contra Costa County hub
	· Suburban hub

· Alameda County

· Relatively recent design


	Type A

Urban Hubs

Buses Loaded

On-street
	Type B

Urban Hubs

Off-street Loading
	Type C

Bus Only Hubs
	Type D

BART with Off-street Bus Loading

	1. Oakland 12th Street

2. S.F. Ferry Terminal /Embarcadero BART

3. Civic Center BART

4. Caltrain 4th St. & Townsend

5. Vallejo Ferry
	1. Transbay Terminal/

      Montgomery BART

2. Diridon Station

3. Palo Alto Caltrain

4. Mountain View Caltrain

5. Great America Caltrain
	1. San Rafael

2. Santa Rosa

3. Napa

4. Fairfield
	1. Dublin/Pleasanton BART

2. Fremont BART

3. Coliseum/Airport BART

4. Pleasant Hill BART

5. El Cerrito del Norte BART

6. Richmond BART

7. Millbrae BART/Caltrain
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