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Acronyms and Abbreviations

Alameda CTC Alameda County Transportation Commission
AAR Associabn of American Railroads

BART San FranciscBay Area Rapid Tran§itstrict
BNSF Burlington NortherrnSanta Fé&ailway

BRT bus rapid transit

CCJPA Capitol Corridor Joint Powers Authority
DMU diesel multiple units

EMU electric multiple units

EPA Environmental Protection Agency

FRA Federal Railroad Administration

FTA Federal Transit Administration

GHG Greenhousegases

HCT high-capacity transit

HOT high occupancy toll lane

HOV high occupancy vehicle lane

LRT light rail transit

MTC Metropolitan Transportation Commission
PTC Positive Train Control

SJIPA San Joaquin Joint Powers Authority

SP Southern Pacific Reoad

SR State Route

TCRP Transit Cooperative Research Program
UPRR Union Pacific Railroad

WCCTAC WestContra Costdransportation Advisory Committee
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1 INTRODUCTION

1.1 West Contra Costa County Transportation Setting

West Contra Costa County is a distinctive-seggon within the Bay Area set between the San
Francisco Bay and the East Bay hitterstate & (It y), the primary vehicular routeunning
north-souththrough this sukregion, has major regional significance to Bay Area commuters,
and is one of the mostongested freeway corridors in the region. San Pablo Avehegormer
Highway 40is a majorarterial that runsroughlyparallel and functions as a possible alternative
to I-80in some sectiondt links each jurisdiction in West Contra Costa and is a key commercial
thoroughfare for the subregion. Interstate 580 {80), running perpendicular #8380, connects
travelers west to and from Marin County across the Richm®ad Rafael Bridge té80, and
continues east through Alameda County and beyond.

TheStudy Areencompasse$Vest Contra Costa County from the southern boundary at the

Alameda Countiine north to the Carquinez Bridge and Solano County liressentially

SyO2YLI aaSa (GKS aSOUNRLREAGIY ¢NIYALRNIFGA2Y |/
includesthe Cities ofEl Cerrito, Hercules, Pinole, Richmoadd San Pabland the

unincorpaated communities of Crockett, EI Sobrante, and Ro&egurel-1 displays a map of

the coreStudy Areawhich includes-80 and 1580,SR4, as well as major surface streets

including San Pablo Avenue and Richmond Parkway. The West CounGagaytity Tnasit

(HCT) Study will also include analysis of travel markets to the west Sttly Arealong }

580,south along480 to Alameda County and the Bay Bridge, east aRiRg and north along-|

80 across the Carquinez Bridge to Solano County.

1.2 Study Purpose

The purpose of this study is to identify and evaluate the feasibility and effectivenbgghef

capacity transitKiICT optionsin West Contra Costa Countygr West Contra Costa

CNF yaLR2NIOFGA2Yy | \RGNASNRBeratich Sincd iis incedrOim 1988,

2/ / ¢!/ Qa LRtAOCE A2l ta KIS AyOfdzZRSRY Tl OAfAGL
aimed at congestion relief, and calling for participation in studies looking at transit capital
investments.
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Figurel-1: Study Area
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West County Action Plans since that time have called for considering and prioritizing transit
improvements such as: a BART extension, other types of rail improvements, express bus
expansion, and ferry implementatiofor example the most recent 2014 ActioPlancalled for
participation in a study of highapacity transit options in the80 corridor?!

The investment strategy outlined by this study will be helpful in positioW@CTAC to be
competitive for transportation funds within the county andleverage outside funding sources.
The transit capital investments will also benefit a wide range of people and trip types in West
Contra Costa County.

Establishing a transit investment strategy requires understanding existing travel markets and
future demand for HCT in the area as part of the larger regional transit network, identifying and
evaluating HCT options, and assessing the costs and potential funding sources for these
options. Central to the study purpose is providing WCCTAC with the analysesargdes

1 Item #46 of the 2014 West County Action Plan.
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determine and advance the most promising HCT alternative(s). The study will consider
multimodal transit options including, but not limited to: freewgpsed express bus, bus rapid
transit (BRT), light rail transit (LRT), extension of BART sexmejuter rail improvements,
and ferry serviceStudy findings will guide future planning, investment priorities and funding
strategies for WCCTAC.

1.3 Purpose of this Technical Memorandum

The purpose of this technical memorandum isdentify anddefinethe most promising
conceptual alternatives fahe West Contra CostdCT studyTheinitial identified conceptual
alternatives arggenerallybased on established technologies with reliable service records in
operation in similar settings to the West County gelgion, and range from neaterm to mid-
term andlongterm options.Alternatives span a variety tfansit modes, includingreeway-
based express busgmterial-based BRT and light rail, BART extensions, commuteamélil,
ferry.

Support facilities havbeenidentified for each alternativeincluding stations and other
investments such as maintenance and storage fes|imultimodal access, and system
performance.The development of alternatives considerg background information
compiled for this aidy, including existing conditions, transportation plans and studiessting
socioeconomic and demographic conditions dokcasted changes in thietudy Areaand
current and futuretravel markets Gonnectivity to existing transit service, local cirdida,
parking, and basic accessibility, including bicycle and pedestrian aeeesalso consideretb
ensure optimization of transit ridership

The initial HCT alternatives evolved francombination opreviousand ongoingstudies travel
market analys, reatworld examples, project team expertise, and public feedback on the
Countywide Transportation Plan (CTiking into account new informatiort this point in the
process designs have not been advanced, howekierconceptual design of key featiwwdas
been considered to assess basic feasibility and develop preliminary-ofaeagnitude cost
estimates.

Preliminary Alternatives 3
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2 KEY TRAVEL MARKETS

A market analysis of trip origins, destinations, and socioeconomic characteristicsStiihe
Areaand the ninecounty regim provided an indication of the corridors most suitable for future
transit investments based on their transit suitabilégd how well they link to the demand for
travel either from theStudy Areaor travelling through theStudy Area

2.1 Findings of Market Analysis

A market analysis was conducted for tBidy Areand is more fully described in Technical
Memo 7: Travel Marketd he market analysigtilized a Transit Suitability Index (TSI) and travel
demand data for the regiontheTSI is a planning tothat wasused to identify the market
locationsthat have themost suitablecharacteristicto supporthigh levels ofransit servicein
the Study Areand throughout the ninecounty Bay ArealheTSlis based on population
density, employment density, hoakold income and vehicle ownershifpur variableghat
have beerdeterminedto indicate a strong potential for transit ridershiphe TSI combines
these factors to create a single index by which to assess transit vialhignthe findings of
the TSI a overlaid vith trip interchange tableshat identify the combinations of trip origins
and destinations that generate the highdgp densities, the results helps to define the
corridors that are the modikely to support high capacityansit.

To conduat the market analysis, the San Francisco Bay Area was aggregated into 38 districts
composed of multiple traffic analysis zon@ested as AirSage numberskigure2-1). TheStudy
Areaconsists of 15 districts and the rest of the Bay Area and YoloaordrBento counties
comprise theremaining 23 districts. Daifyersontrip tablesshowing all trip purposes were

created to summarize the origins and destinations of trips in 2013 and in 2040. The origins and
destinations with the highest trip interchanges, i.e. trip densities, vweeatified forthe

following categories of trips:

1 Trips internal to theStudy Aredexcludingtrips that originated and ended in the same
district);

9 Trips originating in West County with destinations outside of$hedy Areaand
1 Trips originating outside of th8tudy Areawith destinations in West County.

The findings of the TSI were compared with the highest demand travel markets, to determine
the most viable transit markets for consideration of higpacity transit investment.

4 Preliminary Alternatives
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Figure2-1: Study Area38 AnalysisDistricts

SONOMA

Source: CCTA Model and MTC Regional Model
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The results are summarized in detail in Technical Memorandum #7, but the findings are
summarized here.

2.1.1.1 Transit Suitability Index

Of the nine Bay Area countidbge existinglocatiorsthat have the characteristics that suggest
the greatest potential for transit usare in the cities of San Francisco, Oakland, Berkeley, San
Jose, Emeryville, San Pablo, and Richm@ithin theStudy Areathe most significant
concentrations ofctivitiesthat make for themost effective transitire in Richmond, El Cerrito,
and San Pabldhese areagapture not only the concentrations of residential development, but
also the concentrations of employmenhcluding the Chevron refinemy West County.

While these areas may have the greatest potential for transit, the success of transit service
relies on a combination of high transit suitabilggda high level of travel demand between the
point of trip origin and the trip destinatiorin addition, facors such as level of congestion on
the routes between the origin and destination and the availability and cost of parking at
destinations, all factor into the propensity to use transitr example, Central Richmond has a
high potential for transit, but alo concentrated travel demand from this area to other parts of
Richmond, El Cerrito, and San Pablo within$h&dy Areaand to Oakland, San Francisco, and
Berkeley/Emeryville outside of thgtudy AreaThe combination of these factors indicates that
thereis a competitive transit market between these argparticularly to Oakland, San
Francisco, and Berkeley, where travelers experience both a high level of congestion and high
parking chargesThe existing and projected travel demand, both internal anéml to the
Study Area, is summarized below.

The future 2040 conditions project that the suitbly for transitwill continue to be San
Francisco, Oakland, Berkeley, San Jose, EmerBaiePabland Richmongdbut there are also
growth areas within te Study AreaThe future 2040 condition demonstrates that the
significant populatiorand employmentoncentrationghat make for the most effectiveransit
would continue tobe located irRchmond San Pablo, andl Cerrio. Inthe northern part of the
Study Arealow to mediumsuitability areasstart to emergewest of $80in Pinole and Hercules
as growth occurs in these areas.

2.1.1.2 Travel Demand

The districts with the highestailytrip interchangedor all trip purposesre notedin Table2-1.
These origin and destination districts correspond well with the findings of the TSI. Collectively,
Richmond and San Pablo have the greatest amoudaytrips, but the single highestaily

trip demand originates in the Pinole/Hercul@strict 5) and is destined for Richmond
(District12), where the Chevron Refinery is located. When looking at the overall trip matrix, it

6 Preliminary Alternatives
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showsthat Richmond and San Pablo (D 1014) and El Cerrito and Richmond (District 7)
have the greatest overall trip activities, with Pinole and Hercules (Districts 5 and 6) also serving
as a large trip generator.

Table2-1: Major Internal Tip Marketst 2013

Rank Origin District Destination District Daily Person Trips
1 5 - Pinole, Hercules 12 - Richmond 12,610
2 13 - San Pablo, Richmond 12 - Richmond 12,500
3 10 - Richmond, San Pablo 12 - Richmond 10,620
4 147 Richmond, El Sobrante 12 - Richmond 7,600
5 10 - Richmond, San Pablo 13 - San Pablo, Richmond 6,290
6 6 - Pinole, Hercules 12 - Richmond 5,920
7 11 - Richmond 10 - Richmond, San Pablo 5,810
8 10 - Richmond, San Pablo 11 - Richmond 5,760
9 137 San Pablo, Richmond 10 - Richmond, San Pablo 5,750
10 12 - Richmond 13 - Richmond 5,660

SourceCCTA Travel Demand Mod&Jnadjusted Trips, All Trip Purposes

For trips originating in th&tudy Areaand destined for locations outside ttfg&tudy Areathe
largest singlelestingions are Berkeley/Emeryville, Northeast San Francisco imgud
downtown, and Oakland. For trips originating outside 8tady Areathe largest trip
generators are Berkeley/Emeryville, Vallejo/Benecia, Oakland, and Marin County.

The 10 highest tp interchanges for internal trips in 2040 are showiT able2-2.

Table2-2: Major Internal Trip Markest 2040

Rank Origin District Destination District Daily Person Trips
1 13 - San Pablo, Richmond 12 - Richmond 15,070
2 5 - Pinole, Hercules 12 - Richmond 14,750
3 10 - Richmond, San Pablo 12 - Richmond 13,300
4 147 Richmond, El Sobrante 12 - Richmond 8,850
5 6 - Pinole, Hercules 147 Richmond, El Sobrante 8,190
6 10 - Richmond, San Pablo 13 - San Pablo, Richmond 7,720
7 12 - Richmond 13 - San Pablo, Richmond 7,640
8 10 - Richmond, San Pablo 11 - Richmond 7,450
9 11 - Richmond 10 - Richmond, San Pablo 7,280
10 12 - Richmond 10 - Richmond, San Pablo 7,030
10 6 - Pinole, Hercules 5 - Pinole, Hercules 7,030

SourceCCTA Travel Demand MadéJnadjusted TripsAll Trip Purposes

Preliminary Alternatives 7
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CollectivelyRichmond and San Pablo have the greateshberof trips, butPinole/Hercules
(Districts 5 and 6)also generate high trip volume#/hen looking at the overall trip matrix, it
showssimilar to 2013 conditionghat Richmondand San PablDistricts 1614) and EIl Cerrito
and RichmondDistrict 7 have the greatest overall trip activities, with Pinole and Hercules
(Districts 5 and Palso serving aalarge trip generator for trips destined within tigtudy Area

For trips originating ending outside ti8tudyAreg trip patterns are similar to 2013, with
Berkeley/Emeryville, Northeast San Francisco, and Oakland being the largest trip destinations
and Berkeley/Emeryville, Vallejo/Biera, Oakland, and Marin County the most important
destinations for West County

This information suggests that an extension of transit service north to the Pinole and Hercules
area, as well as enhanced transit service in the southern part of West County has the potential
to generate robust transit ridership. The key markets t& tim outside of theStudy Areare in
northern Alameda County Berkeley, Emeryville, and Oaklangh addition to the San Francisco
markets.As notedin Technical Memorandum #7, Oakland and San Francisco are also significant
destinations for through trips oginating in Solano, Yolo/Sacramento, Marin, and Sonoma
counties. Though the aggregation of the external zones does not allow pinpointing the origin of
these trips, it is likely that these trip origins are much more dispersed that those in the inner
East Bg, within theStudy Areaand Alameda County.
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3 DESCRIPTION OF ALTERNATIVES

3.1 Approach to Defining Alternatives

Numerous studies have identified thenefits of major transit enhancemenits West Contra
Costa Countyfor mobility, traffic congestion relieflevelopment strategies and environmental
improvementsand have proposed sitegies toimplement these enhancement$\Vhile a few

of these studies have resulted in projestsch as thgplannedRichmond ferry service and
express busesvice expansion, mostave notlead tomajor transit investments.

The prior transportation studies reviewed for the WCCTAC Technical Memorandum #4,
Summary and Evaluation of Prior Studies, considered a range of transportation modes for
relieving congestion ilVest County. Thesanodesincluded additional bus, commuter, and rail
service, consolidating existing bus service, BART extensions, and ferry. $¥ithabe

exception of a multmodal study conducted by Metropolitan Transportation Commission
(MTC), hese prior studiegienerallyfocused on agarticular modeof travel and did not provide
comparative analysis of modal options. This study will provide a comparative assessment of
alternatives across modes and will look at how improvements might be implemented across
time. The integration ofthesetransit services and how these modal options could complement
each other to improvéransit ridership and maximize connectiotisoughout the countyand

to travel markets beyonalVest County will also be assessed

The existing transportation conditions in tisudy Areare documented inWCCTACechnical
Memorandum #5 and an assessment of the land use and travel demand mer#tetaimented
in WCCTAC Technical Memoranda #6 and #7. This informaten,combined wih a review
of the past studiesndwith new information,providesthe basis for developing thgreliminary
alternative investment strategies.

Funding has presented a major obstacle to implementation of previously recommended capital
improvements, such asil extensions or rail station additions, major pankd-ride lot
improvements, and freeway improvements that would benefit transit. There has also been a
lack of consensus, both within the general public and among deemsakers, on the preferred
investments to be madeTo date the investments have be&ss capital intensive transisuch

as additional bus servic®esources to cover the additional operating and maintenance costs

of, for example, new or expanded bus services and associated facilitiedban lacking.

Finally, in some instances, the requisite planning and design studies have not been completed,
either for lack of funds or project sponsors or for other reasons.

For improvement strategies to gain traction and advance fromgtudythere must be initial
public and decisiomaker consensus and the likelihood of funding availability. The increasing

Preliminary Alternatives 9
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commute and other transportation problems facing West County residents and businasses
well as the potential for generating new transportatiorevenues if a transportation sales tax
measure is passedive impetus toVCCTAGetting a future course of action

3.1.1 New Information

In addition to the information from the previous studiebgetre are a variety of factors that will
influencefuture land use patterns in the West Contra CoStady Areaand thecorresponding
travel demand and transit mode splifBhese factors were considered as #ilgernativesfrom
previous studies were evaluated and refined and new alternativere developed for ts
study.These factors include large projettst are proposed in th&tudy Areachanging
economic conditionsvithin the Study Areaand alsaakinginto account projects that are
implemented outside of th&tudy Areabut may have an impact on the WeSbunty.

1 The UC Global Campushich willbe located at the URichmondridd Station, will
affect the demand for transisit will include approximatel$.5 million square feedf
research and development spacdie Campus would become the highest cortcation
of employment in theStudy Areathereby requiring a fresh look at where transit
services enhancements might be requir@the exact timing ahe GlobalCampus
development remains uncertajalthoughthe City of Richmond has undertaken the
developrent of a specific plan for this portion of the city

9 The future of the oil industry and its impact on Chevron Corporation operations in the
Study Areas uncertain. fiereis apotential foreither expansion (due to refining
increasing quantities of Northrmericansourced crude oilpr contraction (due to
corporate restructuring and centralization of operation&hy significant changes to the
industry ould affect employment levels and related commuting patterns.

1 Development of the 15 Priority DevelopmenteAs (PDARsprojectedby the
Association of Bay Area Governments (ABAG) and includddnrBay Areaepresent
substantial new development in thgtudy AreaWhile this development has been
determined to be feasible over the next 25 years the actual level and timing of this
developmentisuncertain.Plan Bay Areprojects thatby 2040,60 percentof the
growth inWest Contra Costa County is expecteataurin the 15 PDAswith Hercules,
Richmond and the San Pablo Corrie@As experiencing the greatest amount of
growth.

The two largest centers for population and employment growth are projected to be
Richmond and HerculeBopulation in Hercules is expecteditezreaseby 67 percentor
16,080 peopleby 2040 The number of jobs in Hercules is expectethtweaseby 4,840
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or 63 percentin the same periodin Richmond, the population is projectéulincrease

by 35,740 people 029 percentby 2040 and the job imease is projected to b&0,760

or 34 percent? Transitoriented development isinder constructiomear the Richmond
BARTSation, with residential building occurring now and commercial development to
follow.

1 A major regionahighwayimprovement the TriLink Connector (SR 239), linking
Brentwood to Tracygould influence regional travel patterngcluding increasg traffic
flows onSR4 leading into theStudy Areand perhaps improving access to thg |
Corridor in the Central Valle@ngoing gods movement studies and travel demand
analysis will help determine the potential effects of SR 239, should it be implemented.

1 The agency that operates theajority of theSan Francisco Bay fermreice the Water
Emergency Transportation Authority (WETi8)planning to expand ferry service to the
Study Arean RichmondThe Ford PoinEerry service isx@ected to be operational by
2018.There is also a loeg-term plan toimplementferry service from the Hercules
Intermodal Transit Center, although thesrviceposesgreatertechnical regulatory, and
financialchallengesTechnical Memorandum #®viewsthe opportunities and
challenges associated with introducing ferry service to Hercules in more detail.

1 The UPRR alignmemnthere Capitl Corridorand Amtrak operate,s expected to be
subject to rising tidal waters due to global warming in the near future, which would
render the alignment infeasible for lontgrm use without significant upgradeBuring
severe storm eventtoday, the railroad already exp@mnces water inundation and the
existing track beds, while raised, were not desigtederveas water barriers.

1 Diesel Multiple Units (DMUSs) offer alternative rail vehicle technology to standard diesel
commuter rail or BART technologgdwasconsidered ira previous stug.® To operate
on rail corridors supporting freight rail, rail cars must meet Federal Railroad
Administration (FRA) standards for crashworthinessprovide either temporal or
physical separationThere have beemarket changesresulting in the availability of
crashwortty Diesel Multiple UnitDMU) trainsthat meet theFRA standardsince
I w 2003study The Sonoma Marin Area Rail TraiiSMARTgorridor, which is now
in the testing phasghasnew DMU trains that meet thee FRA standards. The
technology is likely to continue to improve and be available when these alternatives are

2 ABAG projections, 2013; MTC Regional Travel Analysis Zone Calcutattmsnic Planning Systems
3 BART Contra Cost&olano Rail Feasibility Study, 2003.
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ready for constructionThus, a commuter rail option may now be a more realistic option
than it hasbeenin the past, given that appropriate veles are potentially available.

3.2 Alternatives Identified

The most promising alternatives identified for preliminary analysis are summanzeble3-1
and discussed in greater detail in the following sections of this technical memorandum. They
include three bus alternatives, two commuter rail alternatives, and three BART alternatives.

Thethree bus alternativesinder consideration in West County & express bugone
alternative)and bus rapid transit (BRiwo alternativeg servicesThese servicesan provide
moderate to high capacity corridor service depending upon the type of vehicle and frequency
operated, carrying 285 to 850 passengers per hmirdirection? Thiscapacityrange may be
appropriate for certain travel corridors in West County and/or as a shomnid-term transit
alternative to a very high capacity rail service, which may be more appropriate as-&tong
option as the area coiriues to grow.

Understanding the characteristics of existing bus service, including travel patterns and
ridership helps to identify promising corridors for HCT. New HCT alternatives could supplement
or replace existing bus services in some areas.

3.2.1 Recommendations from Prior and Other Current Studies

The challenges facing bus travel in West County have been recognized in other studies. These
studies each share the same premise: alreattgng bus transit ridership can be significantly
enhanced through targed infrastructure improvements to make transit travel times more
competitive with private auto travel times and provide a more convenient transit trip. The
findings and recommendations pfeviousstudies help to establish context for alternatives to
include in the West Contra Costa HiGlapacity Transit Study. They also provide insight into

why certain improvements have yet to be implemented, and the challenges any major transit
improvements recommended in this study would face.

4 2 S3{/ !-dAMCI avprthe-road coach has a seated capacity of 57 passengers. Assuming a corridor
express service offering five buses per hour, the service coutgd 286 passengers per hour. A doublecker
bus was recently tested by WestCAT and AC Transit, would provide a seated capacity of 80 passengers, and
with five buses per hour, the service could carry 400 passengers per hour. An arterial corridor sematedope
with higher capacity articulated buses could provide triple this capacity. The new AC Trafiosit B@elsior
bus has a seated capacity of approximately 60. With 15 percent to 20 percent standees and assuming service
offering 12 buses per hour @iy dzi S FTNBIj dzSy OASaoz a LXFYyySR 2y 1/ ¢N¥y
could carry around 850 passengers per hour at the peak load point.
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Table3-1: West County HighCapacity Transit Alternatives

Markets Served

Recommended
Alternative Description Technology West County External
18 Express Bus Service Express Bus service on |-80 from Hercules Transit Over-the-road Richmond, El San Francisco, Oakland,
Center and on I-580 from Marin County to Alameda  coaches Cerrito, San Emeryville, Berkeley, San
County via 1-80 Pablo, Pinole, Rafael with transfer
Hercules via connections to BART and
Park-and-Ride Capitol Corridor
20 San Pablo Avenue/Macdonald  BRT from El Cerrito BART station to Richmond Articulated buses Richmond, El Oakland, Emeryville,
Avenue BRT Parkway Transit Center on San Pablo Avenue and Cerrito, San Berkeley, Albany with
to Tewksbury Turnaround and serving the Pablo, Pinole, transfer connections to the
Richmond BART/Capitol Corridor station on Hercules BART and Capitol Corridor

Macdonald Avenue. Potential extension to Hercules
Transit Center and Hercules Intermodal Center in
the future

30 23rd Street BRT

BRT from proposed Richmond Ferry Terminal at
Ford Point to Richmond BART/Capitol Corridor

Articulated buses

Richmond, San
Pablo, Pinole,

Transfer connections to
BART and Capitol

station along 23rd Avenue and north along San Hercules Corridor_
Pablo Avenue to Hercules
48 UPRR Corridor Commuter Rail Commuter Rail from Richmond BART/Capitol Conventional Richmond, Oakland, Emeryville,
Corridor station to Martinez on existing UPRR commuter rail or Hercules Berkeley, and Martinez,
alignment with a possible extension to Oakland Diesel Multiple Unit with connections to
(DMU) vehicles Capitol Corridor system
58 UPRR-BNSF Corridor Commuter Rail from Richmond BART/Capitol Conventional Richmond, Oakland, Emeryville,
Commuter Rail Corridor station to Martinez with a possible commuter rail or Hercules Berkeley, and Martinez,
extension to Oakland DMU vehicles with connections to
Capitol Corridor system
68 BART Extension from BART extension from Richmond BART/Capitol Standard BART Richmond, El Connects to the BART
Richmond Station to Hercules Corridor station along the UPRR alignment, technology Cerrito, San system
transitioning to 13th Avenue, and Rumrill Boulevard, Pablo,

tunneling under Hilltop Mall and following the 1-80
alignment north to Hercules Transit Center

Pinole/Hercules

7.10 BART Extension from El BART extension from El Cerrito del Norte station to Standard BART Richmond, El Connects to the BART
Cerrito del Norte Station to Hercules Transit Center following the [-80 alignment  technology Cerrito, San system
Hercules Pablo,

Pinole/Hercules
7.260 BART/DMU Extension from BART extension from El Cerrito del Norte station to DMU vehicles Richmond, El Connects to the BART
El Cerrito del Norte Station to Hercules Transit Center following the [-80 alignment Cerrito, San system
Hercules Pablo,

Pinole/Hercules

SourceWSP |Parsons Brinckerhoff
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Three ongoing studies and one pilot project warrant mention for their potential to inform this
study and help build consensus for future high capacity bus service improvements.

1 AC Transf slajor Corridos Study is in progress and will idég one or more arterial
corridors for upgrade to Rapid or bus rapid transit (BRT) service. Preliminary
recommendations include upgrades to the existing San Pablo/Macdonald Avenue Rapid
Bus service.

1 The Contra Costa Express Bus Study update is also in progress and includes West
County. That study is expected to propose expansion of express bus service&bong |
and possibly to new East Bay destinations.

1 The Metropolitan Transportation Commissiorcisrently studyingconverting 480 HOV
lanes to HOV/high occupancy toll (HOT) lanes. Measures to ensure the lanes operate at
I KAIK fS@St 2F ASNWAOS ¢g2dxZ R 06S ySOSaal Nk
project so the express buses can move more guidkilvanced technology to monitor
performance of HOV/HOT lanes is now available, and systems have already been
installed as part of other projects. For instance, for #88€ lintegrated Corridor
Management project, traffic monitoring and driver advisorgtgyns are now in place.
These systems, plus other equipment, could be leveraged to improve enforcement of
HOV/HOT lane occupancy requirements and to maintain HOV/HOT lane traffic flow even
when adjacent mixedlow lanes haveeached capacity This would iso improve the
attractiveness of express bus service €0]

1 Golden Gate Transit will be implementing a nmenth demonstration of an-$80 bus
route providing direct service between San Rafael and Albany, Berkeley, and Emeryuville.
Service will be praded during the peak periodsfive trips westbound trips in the
morning and fiveeastbound trips in the afternoon every 30inutes. While this service
would not directly serve West County, it could have a positive benefit for the increasing
congestion on-b80 between Marin County and its convergence wid® lin Albany

With the exception of the demonstration program proposed by Golden Gate TraodR,

express bus, or HOV/HOT lane improvements proposed or under consideration in other studies
are yet ppgrammed for implementation. Thé&/est Contra Costa Higbapacity Transit Study
provides an opportunity to build upon the groundwork laid by these other stydied by

generating public and stakeholder support for practicable solutions to the worseninghaten

and congestiomproblemsexperienced inWest Countyfor example byadvaninghigh capacity

bus improvements for funding consideration. Key to this will be recommending solutions that
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align with potentialfunding;including funding that may become aladile with public approval

2F +y SEGSy&arzy 2F [/ 2yiN} [/ 2aGlt [/ 2dzyiégQa aSlt

3.3 Bus Alternatives

3.3.1 Overview of Existing Bus Services in West County

Existing Bus Service and Ridership

Bus service currently represents the primary forntrahsit servicein terms of number of trips,

for the majority of the West Countyesidentsand is shown ifrigure3-1. Bus service is

currently provded primarily by AC Transit and WestCAT and consists of a network of local,
express and onRapidservice. AC Transit serves the El Cerrito, Richmond, San Pablo, and El
Sobrante areas, while WestCAT primary serves the Pinole, Hercules, Rodeo, Crockett, and
unincorporated areasExisting AC Transit bus services are used by over 25,500 riders per day,
providing access between both western Contra Costa County and surrounding counties and
within the Study AreaExisting WestCAT services carry approximately053y@is per day.

Express service is provideg WestCAT oRRoute Jrom north Rodeo, Hercules, Pinole and
north Richmondalong +80 tothe EIl Cerrito del Norte BARTationandon Lynx from Rodeo and
Herculego downtown San Franciscdhe J Express routé$JX, and JPX) carry approximately
2,400 passengers a day abghxcarries approximately 1,000 passengers a day.

AC Transiprovides express buseniceto downtown San Franciséo the 80 corridoron
transbay Route lwhich serves the Richmond ananSPablo areas and a portion of El Sobrante
The L and LC route variations follow San Pablo Avenue from approximately El Cerrito Plaza
BART to the Hilltop area; the LA route follov@9Ito Hilltop Mall and surrounding communities.
Combined, these routes carry approximately 1,200 daily passenge€lsTransit also provides
Rapid Buservice,Route72R, along San Pablo Avenue between Contra Costa College and
downtown OaklandThe 72R carries about 6,140 daily ridetsical servicesiprovided along

the major arterials, with a higher level of coverage, including frequency of service, in the El
Cerrito, Richmond and San Pablo areas, which have higher population and employment
densities and therefore support higher transit ridership.

5 See WCCTAC West Contra Costa-ehglacity Transit Study Draft Technical Memorandum #5 Existing and
Planned Trasportation Network, Appendix A, July 2015 for transit ridership numbers.
5 Ibid.
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Figure3-1: Existing Bus Services in Study Area
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Other agencies operate through bus seevin West County to connect to major transit stations
(e.g. BART), but generally service is not directly provided to West County residents. Golden
Gate Transit operates service from Marin County over the Richrs@mRafael bridge to the
Richmond BART drkl Cerrito del Norte BART stations on Route 42 to both stations and on
Route 40 to El Cerrito del Norte only. Intermediate connections to the Point Richmond area and
the nearby employment centeiae provided on certain trip€€ombined, the two routes see
approximately840 riders omanaverage weekdaySolTrans in Solano County and Vine Transit

in Napa County Count provide service across the Carqnegealong 180 tothe El Cerrito

del Norte BAR$tation.

Why Expanded Bus Service

Both new BRT anekpanded express bus sers@@e proposed for evaluation in this studiyhe
BRT and Express Balternatives were identified by evaluating ridership performance of
existing arterial transit routes and assessing spatially which corridors connect, convi#ct,
the major activity centers in th8tudy Aredhat can be well served by transithese modes
were determined to offer the best potential for bus HCT in West County for the reasons
enumerated below.

1 Existing express bus service in the form of WeAICLynxand Routel,AC Transit
TransbayRoutel, and Golden Gate Transit Routes 40/42 demonstrates there is strong
demand for such service.

T 1tfaz2zs o0FrasSR 2y (GKS &addzReée (SIyQa lFaasSaavySyl
is likely increasing futurdemand for express bus service oriented towards longer
commute trips to major employment centers. Market analysisidastified Berkeley,
Emeryville, and Oakland the East Bagis marketghat currently do not havéigh
capacity, fasbus connections dm West Countybut are major destinationfor West
County residentsWhile BART currently provides direct serviceattd from West County
to the East Bapn the Richmond-remont and Richmon8an Francisco lIneBART is
reaching its capacity during peaknmodsand a transfeis requiredfor destinations that
are not in the immediate vicinity of the station&lso, existing BART service has limited
potential to divert auto travelergrom I-80 and 1580 in West County to BARBast Bay
and transbay trainbecause this requiresxiting the freeway and following local,

7 See WCCTAC West Contra Costa-ehglacity Transit Study Draft Technical Memorandum #5 Existing and
Planned Transportation Network, Appendix A, July 2015 for transit rigiershmbers. In December 2015,
Route 42, which provides more local stops in West County and connects with Richmond BART, will be combined
with Route 40 to create more expressiented service. This will allow the creation of &80 express bus
route between San Rafael and northern Alameda County.
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typically congested, streets to reach BART parking aRsaking igee based and often
at capacity.

Express bus servicdfering home to work (and vice versa) connectionthout transfer
and fare penaltes will have greater ridership potential and provide a better level of
service than services requiring intrar intermodal transfers.

Existing facilities can be used by express service anddawoderate cost investment
in new facilities ppears feasible to significantly enhance the convenience and
attractiveness of the service. This facilitates implementation in the near tetenid.

Current ontime performance is poor, in the 56 percent to 63 percent range, for the

major bus lines (7.272V, 72R and 74) operating on San Pablo Avenue and 2%enue.

The 72R line is the single highest ridership bus line in West County and combined the 72,
72M, and 72R lines account for 14,800 average daily riders, approximatpr&htof

the all AC Trasit riders in West County. By providing transit preferential treatments on
surface streets, as recommended for the BRT alternatives, not only will service be
improved for current patrons, but it will also have greater potential to attract riders in

the strongest transit markets in West County.

The existindRapid Bus service on AC Transit Line 72R has proven to be successful and is
often the preferred alternative to local bus service along San Pablo Avenue. BRT is
proving to be a relatively low cost means fooving moderate to high volumes of riders
through a corridorand service can be implemented incrementally with treatments

varying along the corridor, ranging from mixédw to exclusive transit lanes,

depending on the best fit given transit demands dhe local conditions

BRT service levels can be scaled to meet demand and facilities designed to fit within the
existing urban environmenfor example a combination of BRT and Rapudservice
improvements. BRT, due to its lower costs and scalable ctarstics, may also have

the potential tobe implemented in the neao mid-term. SeeTable3-2 for a summary

of Rapid Bus versus BRT types of innesits. These represent the assumptions that AC
Transit is using in evaluating the types of investments for their Major Cosr&tady.

Similar to express bus, BBan take advantage of existing facilities (such as public
roadways and transit centers, ety traffic controls) and the level of investment in

new facilities can generally be scaled to match available funding.
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BRT serves travel markets are not well served by other HCT modes, including express
bus. BRT in the context envisioned for West Cowayld provide enhanced arterial
corridor service for local travel within the Study Area and provide connections to
desired destinations in northern Alameda County. This is important, for the
transportation problems of West County residents and businessesat limited to

long distance travel in and out of the area mainly along the freeways, but include
commuting to and from work within West County. BRT is well suited to serving such
markets and warrants consideration as a complement to other proposed@&s.

Table3-2: Features of Rapid Bus and BRT

Features Rapid Bus BRT

Bus stops and stations

Stop relocations or consolidations X X

Longer stops or stations X

Curb extensions or bus bulbs X

Enhanced bus stops or stations X X
Intersections and signals

Queue jump signals X X

Transit signal priority X X

Signal modernization and coordination X X
Running way

Queue bypass lane X X

Semi-exclusive transit lane X X

Dedicated transit lane X
Other

Real-time information X X

Branding X X

All-door boarding X X

Signage and wayfinding X X

Proof of payment X

Source: AC TransNlajor Corridos Study Alternatives Development Technical Memorand@utober 2015.

Three bus alternativasone express bus artvo BRT have been developed at a conceptual
level and are described in this section. They are proposed for further refinement and screening
for performance relative to the study goals and objectives during the next steps of this study.
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3.3.2 Alternative 1: Express Bus Service

Markets Served

Several options for expanding existing or adding new express bus service in West County were
initially considered. Based on the potential to capture a significant segment of travelers in the
most congested roadway corridors, ergs operations that would expariceeway flyer

service i.e. express bus service on the freewagre determined to be the best candidates for
further evaluation Freeway flyer service would be simitarthe existing express bus services
outlined above, bwever, theproposed express bugrvice would include several important
differences; it would be oriented at the origination end (i.e. the helo@sed trip end) on park
andrides along the freeway and serve new destinations in the East Bay (the workdipred

Marin County, as well as San Francisco

An express bus alternative that connects high capacity-padeide facilities in West County

with the major the employment centers in the East Bay using #8@ &nd 1580 interstates

would serve new markstl KI & I NSy Qi OdzNNByifeé o6SAy3a aSNBSR
to the El Cerrito del Norte BARSRtion or downtown San FranciscBy following existing

freeways and taking advantage of existing trasssipportive facilities, including pasnd-ride

lots and HOV lanes, alon@0, andpotentiallyadding new facilities alongdi80, the express bus
alternative would offera relatively low cost, near terimprovement to existing express bus
servicegotentially expanding the San Francisco market adding direct service to Marin

County and northern Alameda Cousty

Freeway expresssvice connecting to East Bay employment locations is proposed because (1)
the downtown commerciatlistricts of Berkeley, Emeryville and Oakland are major work trip
generatorsthat arerelatively untappediirect busservicemarkets(currently many of these

trips require a transfer to BARom West Countyo get to these destinationgnd @) other

BayArea employment areasvhich travel market data indicate are major trip destinations for
West County residentslo not yet have the densities to support high ridership, high frequency
transit serviceExpress bus service to San Rafael via the RichB8anBafael Bridge and380

is also being proposed as the demand in this corridor seems to be growing and the potential for

8 The San Francisco market will continue to offer potential for expansion of transbay service since it is the largest,
most concentrated central business district in the Bay Area and is projected to grow suditait support
continued growth will require increased transit service from residential communities throughout the Bay Area,
including from West County. As part of alternative evaluations for this study, the future demand and the
corresponding need to gand transit to San Francisco will be assessed and shared with WestCAT and AC
Transit, among others, to support the planning for future transbay service.
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making direct transit service connections from Marin County to West County and Alameda
County warrant further exploratio.

Whilethere are significant numbers of West County residents traveling north over the
Carquinez Straifor example, many proceed to scattered destinatipwhich are difficult to

serve with transit Silicon Valley attracts a sizeable number of commuters aloang80

corridor through the East Bay but they may be destined to locations in northern Santa Clara
County, San Mateo County or southern Alameda County. For any single location the demand is
not sufficient to justify more than limited bus service. In @astContra Costa County, the same
challenge exists: most locations (including Martinez, Pittsburg and Antioch) lack dense
employment centers that can be efficiently served by transit. The one downtown commercial
district that is large and relatively deniein central Walnut Creeklowever, travel market

data does not show the number of West County trips destined there to be high.

Project Description

The route for the proposed West County Express Bus Alternative is sh&igune3-2.

Freewayflyer express service would operate on bdtb80 and 480in West County, converging
where they join inAlbany in Alameda Countyrips on he 80 branch serice would originate
(e.g., in themorning) in Hercules at the Hercules Transit Centéth the potential to start the
route at Willow Avenug®

I-80 Express Bus

This alternative would operate along0 between the Hercules Transit Center and downtown
Oakhnd. Multiple potential stops are identified for evaluation, but may be refined if this
alternative is carried forward for further evaluatioBuses would acces80 westbound and

enter the median HOV laneghe currentrouting in and out of the Hercule&ransit Center is
shown inFigure3-3. Currently buses mustavel out of direction to access30 westbound A

new HOVtonly, connector to 480 westbound, or to SR /4-80 westbound,would be evaluated

for feasibility and costastbound 180 access to the Hercules Transit Center is more direct and
would not require major improvement.

® RichmondSan Rafael Bridge Access Improvements, Bay Area Toll Authority, December, 2015,
http://www.mtc.ca.gov/ourwork/plansprojects/majorregionalprojects/richmondsanrafaetbridge-access
improvements

10 An option wouldhave buses start their route at the Willow Avenue interchange w&f &nd then proceed to
the Hercules Transit Center if demand warrants and it does not substantially increase peak vehicle
requirements. A detailed operations study could determine thesfbility of the option.
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Figure3-2: Alternative 1t Express Bus Service
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Figure3-3: Hercules Transit Center and Paakd-Ride

Source: Kimleldorn, 2015

Buses would proceed to the Richmond Parkway interchange near Hilltop Mall, exiting the
freeway using new HOV direct access ramps, stopgiidgnew bus stop incorporated into the
access rampsnd then return to the freeway mediaagain using the existing direct HOV lane
access ramps on the south side of the overcrosdihg.bus stop would serve the existing,
nearbypark-andride lot at the southwest quadrant of the Richmond Parkway a8 |
Interchange Pedestrians would walk fro the parkandride facility on the freeway overpass to
the express bus stop in the mediaim aerial view of the-80/Richmond Parkway area is
provided inFigure3-4.

A third offfreeway stopwould be evaluated at the San Pablo Avenue/Barrett Avenue
interchange This location is convenient for connections to the proposed BRT/Rapid Bus service
improvements on Macdonald and San Pablo Avenues. While mainly a multimodal transfer
facility, this location may be attractive for transit users that access BART at theitel @s=r

Norte BART Station, where parking capacity is limited. The City of El Geffitoasalso

indicated a desire to reduce singbecupant auto usage at the El Cerrito del Norte pamk-

ride facility in order to accommodate future trangitiented development. Potential sites for a
park-and-ride facility would be identified.

Preliminary Alternatives 23
January 2016




















































































































































































































































































