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Acronyms and Abbreviations 

AC Transit Alameda-Contra Costa Transit District 

Alameda CTC Alameda County Transportation Commission  

BART San Francisco Bay Area Rapid Transit District 

BNSF Burlington Northern Santa Fe 

BRT bus rapid transit 

CCTA Contra Costa Transportation Authority 

EIR environmental impact report  

EIS environmental impact statement 

FTA Federal Transit Administration  

HCT high-capacity transit 

HOVs high-occupancy vehicles (also known as carpools) 

I-580 Interstate 580 

I-80 Interstate 80 

MTC Metropolitan Transportation Commission  

PSR Project Study Report 

ROW right-of-way 

RPTC Richmond Parkway Transit Center 

SR-4 State Route 4 

TBM tunnel boring machine 

UPRR Union Pacific Railroad 

WCCTAC West Contra Costa Transportation Advisory Committee 

WestCAT Western Contra Costa Transit Authority Transit Service 
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The refinements presented in this memorandum provide preliminary descriptions of potential 
transit investments in the study area. Additional design detail of these concepts will be 
prepared and studied at subsequent stages of project development with direction from the 
WCCTAC Board and staff.  

The next steps of the study will include modeling of potential transit ridership for the 
alternatives that will move forward in the next phase of evaluation. Refinement of preliminary 
cost estimates and identification of potential funding options will also be performed on the 
refined set of alternatives. A second tier of screening would be conducted using the results of 
ridership modeling, cost estimation, and funding assessment, as well as, input from agency and 
key stakeholders. The final recommendation and a financial strategy for implementation will be 
developed in the spring of 2017. 
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As part of the alternatives refinement task, meetings were held with AC Transit, BART, and 
WestCAT staff to present preliminary ideas and receive feedback from each operator. Meetings 
were also held with local jurisdictions and the WCCTAC Study Management Group (SMG) and 
Technical Advisory Committee (TAC) to review the proposed refinements to alternatives. 

For the three bus alternatives (Alternatives 1, 2 and 3), short-term improvements would include 
operational adjustment (e.g., more-frequent bus service and new destinations) and lower-cost 
capital investments (e.g., transit signal priority) to provide immediate benefits where possible. 
Longer-term improvements would include incremental deployment of more capital-intensive 
changes, such as improved park-and-ride lots for Alternative 1: Express Bus and further 
implementation of BRT features, such as bus-only lanes (Alternatives 2 and 3). 

For Alternative 4: UPRR Commuter Rail, WCCTAC Board focused on improvements that would 
optimize the existing Capitol Corridor rail service on the Union Pacific Railroad (UPRR) right-of-
way (ROW), including potential fare subsidies for select trips beginning or ending in West 
County. The WCCTAC Board also supported the completion of the Hercules Intermodal Transit 
Center to provide another commuter rail gateway to and from West County. 

The refined Alternative 6: BART Extension from Richmond would extend BART service from the 
Richmond station to the Hercules Transit Center. Alignments along Richmond Parkway and 
Rumrill Boulevard were identified with variants on station location and the I-80 corridor 
alignment. Potential stations were located at transit hubs supporting major activity centers and 
at locations with easy freeway access where possible. Station pairs were identified for the 
Richmond Parkway and Rumrill Boulevard alignments that were evenly spaced and 
approximately 2 to 3 miles apart to distribute the benefits of BART access along the corridor. 

The refined alternatives provide preliminary descriptions of potential transit investments for 
HCT in West County. The concepts offer a basis for further discussion and engineering design at 
subsequent stages of project development and environmental review under the guidance of 
the WCCTAC Board, staff, and stakeholders. 
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2 ALTERNATIVE 1: EXPRESS BUS ON I-80 

2.1 Alignment Description 

The preliminary Alternative 1: Express Bus included freeway-flyer express service operations on 
both I-580 and I-80 in West County, converging in Albany in Alameda County.6 The WCCTAC 
Board recommended advancing the I-80 portion of this concept, increasing service to San 
Francisco, as well as introducing new service to destinations in Alameda County. For the 
proposed Alameda County service, trips would originate in the morning at the Hercules Transit 
Center and provide express service to Berkeley, Emeryville, and Oakland, with intermediate 
stops in West County at the Richmond Parkway Transit Center and at a potential new Express 
Bus-BRT transit center at Macdonald Avenue and I-80 in Richmond. The refined alternative is 
shown in Figure 2-1 and Figure 2-2. 

2.2 Phasing  

Proposed phasing for Alternative 1 would include a combination of operational and capital 
improvements. Service frequency could increase in the near-term to San Francisco and new 
service introduced to East Bay destinations, while more capital-intensive investments, such as 
expansion or construction of park-and-ride lots, could be completed as funding becomes 
available. 

2.2.1 Short-term Improvements (1-5 years) 

2.2.1.1 Service Frequency  

Increasing the frequency and availability of express bus service could make it a more attractive 
alternative to the automobile, with the potential for reducing the number of cars on I-80, 
especially during commute hours. If demand warrants, peak period frequencies of 10 to 12 
minutes throughout peak hours (an increase of the current 15 minute plus frequencies during 
peak hours) would allow drivers to shift to express buses without experiencing a significant 
auto-to-transit transfer penalty. Transit-preferential treatments, including queue jump signals 
and lanes and transit-priority signals on local roadways and freeways, would improve express 
bus performance. Once on the freeway, express service travel times would be competitive with 
the auto if operating with limited or no stops.  

 

                                                      
6  West Contra Costa High-Capacity Transit Study, Technical Memorandum #8, Preliminary Alternatives, January 

2016, WSP | Parsons Brinckerhoff, Kimley Horn, and RL Banks. 
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Figure 2-1: Refined Alternative 1: Express Bus Service �± Service in West County  

 
Source: Kimley-Horn and WSP | Parsons Brinckerhoff, 2016 
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Figure 2-2: Refined Alternative 1: Express Bus Service �± Service in Alameda County  

 
Source: Kimley-Horn and WSP | Parsons Brinckerhoff, 2016 
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advantage of multimodal improvements on University Avenue proposed by Alameda 
County Transportation Commission (Alameda CTC) and AC Transit. 

�x Express Bus Service between West County and Emeryville and Oakland. This line would 
exit I-80 at Ashby Avenue to serve express bus stop locations in Emeryville and Oakland, 
including 7th Street and Ashby Avenue, Hollis and Powell Streets, Hollis and 40th Streets, 
40th Street and San Pablo Avenue, and the MacArthur BART station. These locations include 
several employers and commercial corridors. 

�x Express Bus Service between West County and Downtown Oakland/Jack London Square. 
This line would exit I-80 at Grand Avenue and operate on this street to downtown Oakland 
with routing on San Pablo Avenue to 20th Street, Broadway, and then Embarcadero for its 
terminus at the Jack London Square Amtrak station. Other stops on this line would include 
the Uptown Transit Center/19th Street BART station and the 12th Street BART station in 
downtown Oakland, where major employers are located, including the City of Oakland 
government offices. This line could take advantage of bus lane upgrades on Grand Avenue 
envisioned by MTC and AC Transit. 

2.2.2 Medium-term Improvements (5-15 years) 

Medium-term improvements for Alternative 1 would include expanding two existing park-and-
ride facilities along I-80 to meet anticipated demand from expanded express bus service. 
Changes would also be geared toward more capital-intensive improvements to improve 
circulation for transit vehicles so that buses can enter and exit the facilities with the least 
amount of delay and turning movements as well as for passengers so that they can travel 
between the buses and their cars or bicycles safely and efficiently. Such improvements would 
require more intensive studies, design, and funding than those proposed for the short-term 
horizon above and are thus envisioned for the medium-term.  

Expanded Park-and-Ride Lot at Hercules Transit Center 

The Hercules Transit Center, located on Willow Avenue near the interchange of I-80 and SR-4 in 
Hercules, is owned by BART and managed by the City of Hercules. It includes a park-and-ride 
facility with 422 parking spaces9 and 16 lockers and 8 bicycle rack parking spaces.10 Several 
WestCAT routes, including the Lynx express bus service, use this transit center. Improvements 
to this facility could include: 

                                                      
9 WestCAT, www.westcat.org/schedules/transitcentres.html 
10 511.org, www.511contracosta.org/wp-content/uploads/2011_Commuter_Handbook/11-Park-Ride-

Locations.pdf 
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2.2.3.1 Tunnel Access at Hercules Transit Center  

The existing access between the Hercules Transit Center and I-80 is not convenient due to the 
circuitous ramps serving the I-80/SR-4 interchange. Traveling from the transit center to I-80 
southbound, requires buses to travel along westbound Willow Avenue to Sycamore Avenue and 
then continue to northbound San Pablo Avenue and eastbound John Muir Parkway to reach the 
southbound freeway on-ramp. To make the connection more direct and reduce travel time, a 
transit-only tunnel under SR-4 from the transit center is proposed. The tunnel would emerge on 
the north side of the roadway next to the transit center, turn west and join the westbound SR-4 
to the southbound I-80 auto on-ramp. Access could also be provided to westbound SR-4 from 
northbound on-ramp east of the transit center, since the two ramps diverge at about this 
location. Bus and autos would both use the mixed-flow ramp to reach I-80. Figure 2-3 shows a 
general design concept for the tunnel and ramp access. 

Bus access from northbound I-80 to the Hercules Transit Center is proposed for both buses and 
autos. The northbound off-ramp to eastbound SR-4 and the adjoining off-ramp to Willow 
Avenue eastbound and westbound would be reconfigured to provide a bus-only lane along the 
north side of the transit center. A new road on the east side of the transit center would provide 
more direct bus access. The Willow Avenue northbound off-ramp would substantially remain in 
its current configuration for auto traffic, but the Willow Avenue to SR-4 eastbound on-ramp 
would be relocated from next to the off-ramp on the west side of the transit center to become 
a new ramp on the east side of the facility. This separation of the two ramps will improve traffic 
flow around the transit center and remove congestion at the intersection of Willow Avenue and 
the existing I-80 off-ramp and SR-4 on-ramp. Figure 2-3 shows the reconfiguration of ramps for 
this concept. 

2.2.3.2 Direct Access Ramp at Hercules Transit Center  

A second option for improving bus access to and from I-80 at the transit center would provide 
direct access ramps from Sycamore Avenue and Willow Avenue, to the median HOV lanes on I-
80. Figure 2-4 shows the general configuration for these direct access ramps. The southbound 
ramp would serve buses and HOVs entering I-80 from Sycamore Avenue, and the northbound 
ramp would serve buses and HOVs exiting northbound I-80 to Sycamore Avenue. To provide for 
ramps entering/leaving the freeway median would require freeway widening (about 36 feet in 
width and about 400 to 500 feet in length, by initial estimates; this would depend on further 
studies and design). These modifications would extend existing HOV lanes through the 
interchange by widening the lanes where the direct access ramps enter and exit the elevated 
freeway. While the direct freeway access ramps would provide a convenient and quick way of 
connecting I-80 and the transit center, the freeway widening is expensive and may be 
disruptive to adjacent land uses. 
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Figure 2-3: Refined Access to Hercules Transit Center �± Tunnel and Underpass Option 

 
Source: Kimley-Horn and WSP | Parsons Brinckerhoff, 2016 
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Figure 2-4: Refined Access to Hercules Transit Center �± Direct Access Ramp Option 
 

 
Source: Kimley-Horn and WSP | Parsons Brinckerhoff, 2016 
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2.2.3.3 Options for Direct Access Ramps at I -80 and Richmond Parkway  Transit 
Center   

Right-of-way exists in the median of I-80 just north of Richmond Parkway to construct direct 
access ramps similar to those already existing on the south side of the interchange. Southbound 
and northbound direct freeway median access ramps to the north of Richmond Parkway would 
allow buses using the median HOV lanes to enter or exit the freeway without having to leave 
the median HOV lanes and cross over heavily congested mixed-flow lanes. While it is possible 
the proposed improvements could be implemented in the medium-term because there are 
fewer potential impacts than at the Hercules Transit Center, the concept is considered a long-
term improvement due to funding and lead time for planning and design.In Option 1, as shown 
in Figure 2-5, the provision of direct access ramps on the north side of the interchange would 
be complemented by the inclusion of bus stations on the outside of each ramp, allowing buses 
to stop on the ramps and not have to circulate along local arterials and through the RPTC to 
pick-up and drop-off passengers. This would further reduce bus travel times, although it would 
likely add to bus passenger walk distance (about 600 feet, depending on the location and 
configuration of the platforms) to reach the express bus stations/platforms. Pedestrian 
improvements would be provided to facilitate movement between express bus 
stations/platforms and the parking garage at the RPTC. The garage could be configured to 
provide direct access to the sidewalks on Richmond Parkway by internal elevators and stairs to 
ground level. 

Currently bus maneuvers to enter or exit the freeway to reach the RPTC are time-consuming, 
operationally difficult during heavy traffic, and at times a safety concern. Providing the HOV 
ramps as shown in Option 2 in Figure 2-6 would reduce delays associated with crossing from 
the HOV lanes to the outside lane to exit the freeway.  
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Figure 2-5: Refined Access to Richmond Parkway Transit Center �± Direct Access Ramp Option #1 

 
Source: Kimley-Horn and WSP | Parsons Brinckerhoff, 2016 
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Figure 2-6: Refined Access to Richmond Parkway Transit Center �± Direct Access Ramp Option #2 

 
Source: Kimley-Horn and WSP | Parsons Brinckerhoff, 2016 
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Avenue/Macdonald Avenue intersection. East/southbound BRT buses can enter the transit 
center along Wilson Avenue and exit at Bissell Avenue to continue southbound along San Pablo 
Avenue, thereby also avoiding the San Pablo Avenue/Macdonald Avenue intersection. 

To avoid having BRT buses incur additional travel time to enter and exit the transit center, BRT 
stations can be placed on San Pablo Avenue in both directions between Macdonald and Bissell 
Avenues. Enhanced pedestrian access to and from these BRT stations would need to be 
considered, e.g., high-visibility crosswalks and platforms, pedestrian countdown signals, etc. 
These types of access details would be worked out in future studies. 

The viability of the new center improves if served by I-80 San Francisco and East Bay express 
buses with direct on and off-ramps from the HOV median lanes. The I-80/Macdonald Avenue 
interchange ramps connect the local street network to the freeway and would provide access 
to the proposed transit center location (east of I-80 near Macdonald Avenue at San Pablo 
Avenue). The new HOV direct access and exit ramps would also eliminate the current delays 
associated with buses crossing mixed-flow traffic lanes to get on and off the freeway. 

As at Richmond Parkway, express bus stations/platforms could be provided alongside the 
ramps at ground level next to Macdonald Avenue or access (about 700 feet) could be provided 
via local streets to the proposed transit center. With stations on the freeway ramps, buses 
could exit from the freeway median and then continue directly back to the freeway median 
after picking up or dropping off passengers without changing lanes. Figure 2-7 shows the 
concept. 

To provide direct access HOV ramps to the freeway median and stations on the ramps would, 
as at Sycamore Avenue, require widening an elevated segment of I-80. The combination of 
improvements would need further study to assess the widening impacts and is therefore 
considered a long-term improvement. 
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Figure 2-7: Potential Transit Center at Macdonald Avenue and I-80 in Richmond 

 
Source: Kimley-Horn and WSP | Parsons Brinckerhoff, 2016 
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Overview of BRT Features 

A great advantage of BRT is its flexibility and suitability for incremental implementation. Changes can be made 
relatively quickly in the short- and medium-term and usually without interfering with current bus operations. 

The elements that comprise BRT projects form a continuum that range from Rapid Bus improvements to high-level 
BRT improvements. Both Rapid Bus and high-level BRT concepts include operational as well as facility 
improvements. In this study, Rapid Bus improvements are defined as: 

�i  Transit signal priority, which gives favorable treatment to buses along signalized arterials. For example, traffic 
signals can be programmed to reduce stopped delay for buses by offering extended green light time, shortened 
red light time, or possibly a separate bus-only signal phase. 

�i  Queue jumps at critical intersections, where the bus is provided a short, separate lane on approaching a 
signalized intersection and is given an early green to advance ahead of other traffic through the intersection. 

�i  Off-board fare payment, generally combined with proof-of-payment fare enforcement, which allows bus 
boarding and alighting through any door. 

�i  Passenger stops with amenities, such as canopies, real-time bus arrival information, security lighting, and 
information kiosks.  

In the second category of full BRT improvements, all of the above may be included in addition to: 

�i  Dedicated bus lanes, either side-running or median-running, to be used by transit buses and emergency vehicles 
(i.e., fire and police) only. 

�i  Level boarding, �Á�Z���Œ�������µ�•���•�š�}�‰�•�l�•�š���š�]�}�v�•�����Œ�����Œ���]�•�������š�}�����š���}�Œ���i�µ�•�š�������o�}�Á���š�Z�������µ�•�[�•���(�o�}�}�Œ���Z���]�P�Z�š�U���Z���o�‰�•���Œ�]�����Œ�•���P���š���}�v��
and off the bus more easily, especially passengers with parcels, strollers, or luggage. Level boarding also 
eliminates the need for wheelchair access ramps or lifts, as it bridges the horizontal gap between the bus and 
curb or platform. 

�i  Extended bus stops/stations for side-running BRT buses (buses operate in the lane next to the curb or parking 
lane) to provide dedicated boarding and alighting areas for bus passengers separate from sidewalk traffic. 

�i  Raised bus stations for median-running BRT configurations separated from mixed-flow traffic lanes and 
protected access to stations from the sidewalk (through pedestrian signals, for example). 

�i  Other enhancements, including high-amenity stations with seating, lighting, landscaping, public art, and other 
features. 

 
 

 
 
High-amenity BRT stations can include the following 
���o���u���v�š�•�U�����•���•�Z�}�Á�v���]�v���š�Z�]�•���‰�Z�}�š�}���}�(���>���•���s���P���•�[���D���Æ�����Z�d��
system: landscaping, level boarding, ticket vending 
machines, distinctive station, maps and other wayfinding 
tools, trash can, and others  
 
Photo: Streetsblog USA 
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Figure 3-1: Refined Alternative 2: San Pablo Avenue/Macdonald Avenue BRT  
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Source: Kimley-Horn, WSP | Parsons Brinckerhoff, 2016 

Extension of existing 72R Rapid Bus service (which does not yet incorporate level boarding, off-
board fare collection, and several other features of higher-level BRT improvements) to the RPTC 
is proposed. This Rapid Bus service would include transit signal priority, passenger information 
systems, and queue jumps where feasible without disrupting existing infrastructure. The 
alternative would extend 72R Rapid Bus line from Contra Costa College to RPTC, replacing the 
72 local line service that currently ends at Hilltop Mall. The entire corridor from downtown 
Oakland to the RPTC would feature the same basic Rapid Bus treatments. 

Implementation of basic Rapid Bus improvements, including transit signal priority and real-time 
passenger information systems, would also occur along Macdonald Avenue from San Pablo 
Avenue through downtown Richmond to the Point Richmond terminus at Tewksbury 
Turnaround. Three new traffic signals are proposed as short-term improvements on Macdonald 
Avenue (as shown in Figure 3-1), where there are currently stop signs. These traffic signals 
would be equipped with transit signal priority equipment to help buses move through this 
section of Macdonald Avenue more quickly. Otherwise, the buses would have to stop at the 
existing stops at each of these intersections (e.g., Second, Fourth, and Curry Streets).  

3.2.2 Medium-term Improvements (5-15 years) 

Over time, more intensive advanced Rapid Bus improvements and the capital infrastructure 
associated with full BRT could be implemented to improve reliability and travel times along the 
corridor. The specific location and configuration of dedicated bus lanes and possibly additional 
queue jumps lanes, would occur in the project development phase and impacts would be more 
thoroughly assessed as part of an environmental evaluation process.  

As shown in Figure 3-1, preliminary assessments have identified the proposed locations for 
queue jumps and dedicated BRT lanes along both branches of Alternative 2. Initially, dedicated 
lanes would continue along the median of San Pablo Avenue to Contra Costa College. North of 
the college, more extensive Rapid Bus/BRT improvements could be continued, including raised 
stations for level boarding and more extensive passenger amenities. These could be phased, 
first to Richmond Parkway and then north long the Parkway and San Pablo Avenue through 
Pinole and Hercules to a terminus at the Hercules Transit Center. Assuming the area along John 
Muir Parkway west to the Hercules Intermodal Transit Center continues to develop and densify, 
extension of these BRT treatments between the Hercules Transit Center and the Hercules 
Intermodal Center could be implemented toward the end of this period. Dedicated lanes are 
not proposed in the medium term north of Contra Costa College, as demand is not seen as 
sufficient and traffic congestion not as heavy in this area during this time horizon (i.e., 5 to 15 
years). 
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limited compared to the potential curbside parking loss from BRT projects with extensive 
dedicated bus lanes. Parking losses can be offset be mitigation strategies, such as travel and 
parking demand management (e.g., parking occupancy studies, permit parking zones, parking 
meters), new parking spaces on side streets or off-street lots, and others. 

Sheets 1-3, 13, and 14 in Appendix A show the areas of dedicated BRT lanes along San Pablo 
and Macdonald Avenues for the medium-term build horizon. Sheet 1 in Appendix A indicates 
where improvements could result in curbside parking loss. Further studies would be needed to 
refine these areas of impact and to develop strategies that could reduce the impacts associated 
with parking loss, e.g., parking occupancy studies to assess demand and gauge opportunities to 
re-balance parking supply; pricing and other demand management strategies; improved 
wayfinding to reduce space hunting; and others. Such studies require close consultation with 
city representatives and potentially affected residential and business communities. 
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BRT and Parking 

Given the physical constraints of any street or roadway, there are competing uses for public space: auto 
lanes, bus lanes, bike lanes, sidewalks, landscaping, etc. Some locales have faced concern from community 
members about the loss of parking during BRT implementation, as creating a bus-only lane may require 
converting a parking lane to a bus-only lane.  

Each situation is unique and needs to be evaluated based on the specific cost or benefit. This involves a 
policy decision and a community dialogue about what type of use will be prioritized and how widely the cost 
and/or benefit will be felt. What the loss of parking can mean depends on the individual, community, or 
agency. Where one person sees a benefit, another person may see an impact. 

BRT improvements have been shown to improve ridership and reliability. A study of BRT projects in the U.S. 
found that the service generally increased ridership and improved service over the previous transit service. 
(See graph below.)* Another study estimated that 24 percent to 33 percent of riders served by new BRT 
systems are new transit users, most having switched from private car usage.** 

For a specific project in the planning stages, it is possible to quantify the benefits of the lane on transit travel 
time and reliability through the use of modeling (such as VISSIM). The costs to businesses and residents are 
more difficult to quantify. It often becomes a question of priorities between transit service and access to 
parking. On-street parking is not owned or assigned to an adjacent business and is typically not used to 
meet code requirements for parking. 

Sources: 

�Ž���h�^���'���v���Œ���o���������}�µ�v�š�]�v�P���K�(�(�]�����X���~�î�ì�í�î�•�X���^���µ�•���Z���‰�]�����d�Œ���v�•�]�š�W���W�Œ�}�i�����š�•���/�u�‰�Œ�}�À�����d�Œ���v�•�]�š���^���Œ�À�]���������v���������v��
���}�v�š�Œ�]���µ�š�����š�}�������}�v�}�u�]���������À���o�}�‰�u���v�š�X�_���'���K���Z���‰�}�Œ�š���'���K-12-811. 

�Ž�Ž���W�����l�U���D�X�U���,���v�l���U�����X�U�����v�����t�v�µ�l�U���>�X���~�î�ì�ì�ñ�•�X���^���µ�•���Z���‰�]�����d�Œ���v�•�]�š���Z�]�����Œ�•�Z�]�‰�����v���o�Ç�•�]�•�X�_���&�d�����Z���‰�}�Œ�š��
FTAACAA26A7068A 2004.1. 

 

Change in ridership (as a percentage)for BRT projects after one year of operation (US GAO, 2012) 
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Figure 4-1: Refined Alternative 3: 23rd Street BRT 

  
Source: Kimley-Horn, WSP | Parsons Brinckerhoff, 2016 
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Rapid Bus service, including transit signal priority, real-time passenger information and other 
amenities at BRT stops, would be implemented on an extension of BRT service to the Hercules 
Intermodal Transit Center. 

4.2.3 Long-term Improvements (15+ years) 

Extension of dedicated lanes along 23rd Street to San Pablo Avenue and then to Contra Costa 
College is proposed in the long term. During project development, additional analysis would be 
completed to assess the configuration and extent of bus-only lanes and potential benefits of 
implementing them. As the corridor develops, dedicated lanes could be continued to the Hilltop 
Mall Transit Center. Should the dedicated BRT lanes on San Pablo Avenue and Robert Miller 
Drive be established as part of Alternative 2, buses used for Alternative 3 could share the lanes 
to Hilltop Mall. Extension of dedicated BRT lanes north of Hilltop Mall along Hilltop Drive (west) 
and San Pablo Avenue is not anticipated, given low existing and projected traffic volumes. 

4.3 Parking  

Sheets 6 and 7 in Appendix B shows the locations where curb parking would likely be displaced 
to accommodate dedicated side-running BRT lanes in the medium term. Curb parking would be 
lost along the west side of 23rd Street from Macdonald Avenue to Clinton Avenue and along 
both the west and east sides of 23rd Street from Clinton Avenue to Rheem Avenue.  

No analysis of parking displacements in the long term has been made. Should dedicated lanes 
be extended in the long term north of Rheem Avenue to San Pablo Avenue and along San Pablo 
Avenue and Robert Miller Drive to Hilltop Mall, curbside parking loss would be expected in 
places. Subsequent project planning studies would identify the segments where parking loss 
and mitigation would be anticipated. 

No estimate of parking loss has been made at queue jumps or at new curbside BRT stations 
outside the segment of 23rd Street where dedicated lanes are proposed. These site-specific 
impacts are appropriately evaluated in more detailed technical studies completed during 
project environmental reviews. Some minor to moderate loss of parking would be expected at 
various sites and would be a factor in the selection of the final locations for such 
improvements. 
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funding sources. According to city estimates, a train station in Hercules could come on line 
sometime between 2019 and 2021, while full build-out of the Hercules Intermodal Transit 
Center may require additional time. 

5.2 Fare Sensitivity Analysis 

The WCCTAC Board advanced two ideas. The first was to provide fare subsidies or discounts on 
existing passenger rail services in West Contra Costa to certain destinations to attract new 
riders. The thirty trains per day on the UP line represent a strong service, but the fares 
established by Amtrak are considerably higher than most urban transit. This puts the service 
out of reach of many, especially those wishing to make short trips within the vicinity of West 
Contra Costa. The two most popular origin and destination pairs from Richmond are Richmond-
Emeryville ($9.00 one-way fare) and Richmond-Martinez (Fifteen times per day, the Capitol 
Corridor route makes this run for $12.00 one-way fare. Five times per day, the San Joaquin 
route makes this run for a $7.50 one-way fare and the California Zephyr route makes this run 
once per day for a $17.00 one-way fare.).  

The travel time savings for passengers using these rail services is significant compared to other 
transit options. The tables below compares the cost and length of time for the same trip 
between the Richmond BART/Amtrak Station and the Emeryville Amtrak Station and the 
Richmond BART/Amtrak and Martinez Amtrak station: 

Table 5-1: Comparison of Cost and Time between Richmond BART/Amtrak and Emeryville Amtrak 

 Capitol Corridor 

AC Transit + 
Walk 

BART +  
AC Transit + Walk 

BART +  
Emery-go-round 

Existing 
Price 

50% 
Subsidy 

75% 
Subsidy 

Single Ticket 
Price (Adult) 

$9.00 $4.50 $2.25 $2.10 $4.55 $2.70 

Single Ride 
Price w/ 10 
Ride Pass 
Ticket 

$5.60 $2.80 $1.40 n/a n/a n/a 

Single Ride 
Price with 
Monthly Pass 
(assumes 35 
rides) 

$4.20 $2.10 $1.05 $2.14 $4.59 n/a 

Length of Trip 14 minutes 64 minutes 45 minutes 29 minutes 

Frequency of 
Service 

20 one-way trips  

per day 

35 one-way trips 
per day 

77 one-way trips  
per day 

3-6 one-way trips 
per hour 
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Figure 6-1: Potential Alternative 6: BART Extension Alignment Options on Rumrill Boulevard and Richmond Parkway 

 
Not to scale. 
Source: WSP | Parsons Brinckerhoff, 2016
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Figure 6-2: Typical Section of Viaduct   

 
Source: WSP | Parsons Brinckerhoff, 2016 

 

 

 

 

 

 

 

 

HEIGHT FROM GROUND TO  
BOTTOM OF BART SUPPPORT BEAM  
CAN RANGE FROM �����¶-�����¶ 

EXISTING GROUND 



West Contra Costa High-Capacity Transit Study 

Alternatives Refinement  43 
November 2016 

 
Tunneling 

Tunnels are underground passages, and for the purposes of this study, constructed to serve as a 
transportation connection between two points. There are three basic types of tunneling methods are 
described below.  

1) Cut and cover involves digging a trench and building a roof or cover for the trench. Strong 
supporting beams are necessary to prevent the tunnel from collapsing. After the tunnel structure is 
built, the trench is backfilled, and the surface is restored. This method is usually best for shallow 
tunnels, soft ground, and isolated crossings (e.g., not a long section of deep tunnel). 

Advantages: This method can accommodate changes in tunnel width and non-uniform shapes. It is 
less expensive than other methods. 

Disadvantages: Potential impacts include dust, noise, and effects on existing underground services 
and utilities. Larger quantity of construction and demolition materials could be generated from the 
excavation work.  

2) Drill and blast includes the controlled use of explosives and other methods to break rock for 
excavation. 
 
Advantages: Noise, dust, and visual impacts are restricted to areas located near the tunnel portal. 
Compared with cut and cover method, the quantity of construction and demolition materials and 
debris would be reduced and disturbance to local traffic and associated environmental impacts 
would be reduced. Blasting would significantly reduce the duration of vibration, though the 
vibration level would be higher compared with bored tunneling.  
 
Disadvantages: There are potential hazards associated with establishment of a temporary site for 
overnight storage of explosives.  

(Continued on next page) 
 

Excavated trench for cut and cover tunneling (left photo) and drilling machine (right photo) 

  
Photo: Los Angeles Metro  Photo: Geotunel, www.geotunel.esp 
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Tunneling (continued from previous page) 

3) Boring �š�Z�Œ�}�µ�P�Z���š�Z�����µ�•�����}�(�������š�µ�v�v���o�����}�Œ�]�v�P���u�����Z�]�v�����~�d���D�•�X���d�Z�]�•���u�����Z�]�v���[�•�����µ�š�š�]�v�P���u�����Z���v�]�•�u��
includes a large cylindrical shield (or wheel), which includes a rotating cutterhead with discs 
that can bore through a wide range of materials, including solid rock. 

Advantages: Disturbance is usually limited to the surrounding ground. Noise, dust, and visual 
impacts are restricted to areas located near the launching and retrieval shafts. Compared with 
cut and cover method, the quantity of construction and demolition materials and debris would 
be reduced and disturbance to local traffic and associated environmental impacts would be 
reduced. Avoids the need of having miners working in compressed air. TBMs can produce a 
smooth tunnel wall, which significantly reduces the cost of lining the tunnel, and makes them 
suitable to use in heavily urbanized area.  

Disadvantages: Upfront costs for TBMs can be high, as they are expensive to construct and 
transport. Actual tunneling time can be reduced by frequent break-downs.  

 

Sources:  

FTA, Tunnel Design and Construction, https://www.transit.dot.gov/research-innovation/tunnel-design-
and-construction; and Mining and Blasting, https://miningandblasting.wordpress.com 
 

 

 

 

Tunnel boring machine for Purple Line Extension in Los Angeles (left) and simulation of boring using a 
tunnel boring machine (right)  

 

 

Photo: Los Angeles Metro Photo: Citizens for the North South Rail Link (Boston) 
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including relocation assistance to displaced residents. Businesses in this area may also be 
displaced.  

Further development of this alignment would have to consider compatibility with the Contra 
Costa College campus as well as the Richmond and San Pablo Complete Streets Study on Rumrill 
Boulevard and 13th Street. This 2015 study looked at potential improvements along the length 
of Rumrill Boulevard through San Pablo and 13th Street through Richmond. The preferred 
concept included lane reduction with the newly created space to be used for multimodal 
purposes, including new or improved crosswalks, sidewalk repair, bus shelters, Class I and Class 
II bike lanes,20 and landscaping.21 

6.1.2 Potential Station Locations 

Potential stations for this alignment include Contra Costa College, RPTC, and a terminus station 
at Hercules Transit Center. 22 The alignment measures approximately 2.8 miles from the 
Richmond BART station to Contra Costa College; about 1.8 miles from Contra Costa College to 
the RPTC; and 3.4 miles from the RPTC to the Hercules Transit Center. 

6.1.2.1 Contra Costa College  

A station at Contra Costa College would likely serve many riders since the school has about 
8,000 enrolled students and a few hundred employees. The college is located in a relatively 
dense residential area in San Pablo, whose residents could also be served by BART.  

 

 

                                                      
20 A Class I bike lane includes a completely separated lane for the exclusive use of bicycles and pedestrians. A 

Class II bike lane is a lane for one-way bike travel on a street or highway. (Source: Caltrans Highway Design 
Manual, 2006, p. 1000-1, 1000-2.) 

21 Rumrill Boulevard/13th Street: Final Complete Streets Study, 2015, http://www.ci.richmond.ca.us/3161/ 
Rumrill-Blvd-13th-St-Complete-Streets-St. Other study partners include the Local Government Commission and 
Contra Costa Health Services. 

22  A station at Hilltop Mall could theoretically be added on this alignment. However, given the short distances for 
this station combination, a stop at Hilltop may be too close to the other stations to warrant such a combination. 
 Distance between Contra Costa College and Hilltop Mall = 1 mile 
 Distance between Hilltop Mall and Richmond Parkway Transit Center = 0.75 mile 
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Figure 6-3: Refinement of Alternative 6: BART Extension �± Rumrill Boulevard Alignment 

 
Not to scale. 
Source: WSP | Parsons Brinckerhoff, 2016 
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Figure 6-4: Refinement of Alternative 6: BART Extension �± Rumrill Boulevard Alignment �±  
Segment from Richmond BART Station to Contra Costa College  

 
Not to scale. 
Source: WSP | Parsons Brinckerhoff, 2016
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Figure 6-5: Refinement of Alternative 6: BART Extension �± Rumrill Boulevard Alignment �±  
Platform near Contra Costa College �± Option 1 

 
Not to scale. 
Source: WSP | Parsons Brinckerhoff, 2016
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Figure 6-6: Refinement of Alternative 6: BART Extension �± Rumrill Boulevard Alignment �±  
Platform near Contra Costa College �± Options 1 and 2 

 
Not to scale. 
Source: WSP | Parsons Brinckerhoff, 2016 




















































