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1 EXECUTIVE SUMMARY

The purpose ofthe West Contra Costa Higbapacity Transit (HCT) Stuslyo identify and

evaluate the feasibility and effectiveness of HCT options iet\W@entra Costa County for West

[ 2YGNF /7 2&0F ¢NYYALRZNIFGA2Y ! ROA&A2NE [/ 2YYAGGS
study purpose is providing WCCTAC with the analyses necessary to determine and advance the
most promising HCT alternative(s). The stisgdgonsidering multimodal transit options

including freewaybased express bus, bus rapid transit (BRT), extension of BART service,

including diesel multiple unit (DMU) options in BART corridors, and commuter rail

improvements. Study findings will guide twé planning, investment priorities, and funding

efforts for WCCTAC.

The purpose of this technical memorandum is to present findings of the Step 1 technical
evaluation of alternatives that would provide new transit service to the West Contra Costa
County sudy area. This screening was based on thed#&luationcriteriadeveloped to assess
the alternatives against the adopted goals and objectives for the prajdtagainst federal
funding eligibility Technical Memorandum #9 presents the criteria in detall

Following the initial review of concepts, a set of eight alternatives was identified to be carried
forward into the Step 1 evaluation: three bus alternatives, two commuter rail alternatives, and
three BART alternatives. These alternatives are summaiizédblel-1.

In comparing the eight alternatives against the goals and objectives for the project, tlembdus
BARTalternativeshad the highest levels of performance, though each alternative performs well
in some areas. The bus alternativae costcompetitiveandthey capture the greatest number

of potential passengers within a half mile of the stations or stops, serve the greatest number of
low income riders, provide the highest level of service to the West County PDAs, and provide
good connectionso other transit providers and destinationBecause the San Pablo/

Macdonald Avenue BRNIternative(Alt. 2) is longer tharthe 23¢9 Street BRT Alternative (Alt.,3)

it scores better in some circumstances, including regional transit centers servedeseriow
income areas, and availability and type of developable land. The Express Bus AltéAlatlye

is a better option for providing an alternative to travel in single occupant autos on the freeway
and would more quickly deliver patrons to theirgiieed destinationWhile the BRT alternatives
(Alternatives 2 and 3), can be implemented relatively quickly, they do not have as high of
potential for capturing riders from the80 or 1580 corridors and would likely not realize as

great of benefits in tams of reducing VMT as the other alternatives would as trips tend to be
shorter for these type of services.

For larger and longer term investment, the BART alternatives (Alternatives 6 and 7) score higher
than the commuter rail alternatives (Alternativesdd 5), despite their high costs. The BART

Preliminary Evaluation and Screening 1
May 19 2016
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Table 1-1. Alternatives for Evaluation

No. Alternative

Description

1 Express Bus Service

Express Bus Serviom F80 from Hercules Transit Center
(at Willow Avenue/State Route 4) and eB80 from Marin
County to Alameda County vi&0

2  San Pablo Avenue/ Macdonald Aven
Bus Rapid Transit (BRT)

San Pablo Avenue/Macdonald Avenue Bus Rapid Tran
(BRT) fromEIl Cerrito del Norte BART to Richmond
Parkway Transit Center and serving Contra Costa Colle
and Hilltop Mall on the San Pablo alignment and to
Tweksbury Turnaround and serving the Richmond
BART/Capitol Corridor station on Macdonald Avenue.
Possible extesions of San Pablo BRT to Hercules Trans
Center and to the Hercules Intermodal Transit Center (¢
Bayfront Boulevard)

3  239Street BRT

23rd Street BR,Tirom Richmond Ferry Terminal to
Richmond BART/Capitol Corridor station continuing to
Contra Cost&ollege, with possible extension along San
Pablo Avenue to Hilltop Mall and Hercules.

4 Union Pacific Railroad (UPRR) Corric
Commuter Rail

Union Pacific Railroad (UPRR) Corridor Commuter, Rail
from Richmond BART to Downtown Martinez with an
intermediatestation at the Hercules Intermodal Transit
Center (at Bayfront Boulevard) and with a potential
extension to Oakland

5 UPRRBurlington Northern Santa Fe
(BNSF) Corridor Commuter Rail

UPRRBurlington Northern Santa Fe (BNSF) Corridor
Commuter Railfrom Rthmond BART to Hercules Trans
Center (at Willow Avenue/S® with possible east
extension t04680 in Martinez and South Extension to
Oakland.

6 BART Extension from Richmond
Station to Hercules

BART Extension from Richmond Station to Hercufesm
Richmond BART station along the UPRR-ofjlatay
transitioning to 13th Avenue and Rumirill Boulevard beft
tunneling under Hilltop Mall then following the8D right
of-way to the Hercules Transit Center (at Willow
Avenue/SHY)

7A BART Extension from &trrito del
Norte Station to Hercules

BART Extension from El Cerrito del Norte Station to
Herculesfrom El Cerrito del Norte BART station to
Hercules Transit Center (at Willow Avenue/Rilong the
I-80 rightof-way

7B DMU Extension from Elerritodel
Norte Station to Hercules

DMU Extension from El Cerrito del Norte Station to
Herculesfrom El Cerrito del Norte BART station to
Hercules Transit Center (at Willow Avenue/§Rilong the
[-80 rightof-way

Preliminary Evaluation and Screening
May 19 2016
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alternatives outperform the commuter rail alternatives in almost every category except for
environmental impacts and costs. The BART and commuter rail alternatives are fairly
comparable with respect to environmental impacts, with the exception of avoidahlmew-

lying areasas the commuter rail alternatives follow the shoreline (this is particularly true for
Alternative 4). e costs for the BART alternatives would be substantially higher than those for
commuter rail. However, there are still considembinknown costs for the commuter rail
alternatives, including the graggeparation and additional right of way costs in Oakland,

possible cost or timing of sea level rise mitigations, and costs associated with UPRR and BNSF
negotiations for establishing adional services.

Betweenthe BARHBlternatives 6 and 7the BART Extension from Richmond Station to Hercules
Alternative(Alt. 6) performs either the same or higher thahe BART Extension from El Cerrito
del Norte Station to Herculeslternative(Alt. 7) for all evaluation criteria except for the
availability and type of developable land served by transit. Alternative 7 performs higher in this
category since there are approximately 110 potentially developable parcels within a half mile of
the stations irthis alternative (as compared to 70 parcels in Alternative 6). The primary
difference in performance between Alternatives @nventional BART technolognd 7B

(DMU technologyliesin air quality and GHG impacts and transportation energy use. Thefuse
DMUs would somewhat reduce air quality and Ght@efitsandincreaseransportation

energy use due to new engine emissi@mslthe use of new diesel engineshe DMU options
would also require &ransferfor patrons at theEl Cerrito del Nort&tation Conventional BART
technology is however more expensitiee use ofBARTechnology for Alternative 7A

extensionis estimatedto cost $295.6 million (in 2015 dollamnore than the DMU technology

for Alternative 7B

The initial screening process has foalisa how the fully implemented alternatives would
perform against the adopted goals and objectives for the study. As part of the analysis, it
became clear that alternatives also have potential for achieving positive results with
incremental improvementsnlpatrticular, the bus and commuter rail options have potential for
realizing short and mediusterm benefits with incremental improvements. For example the
Express Bus Alternative 1 could benefit from the initial introduction of new bus service to
Alameda Gunty in the shoriterm and could be buHtp as capital investments are made to
support these services over timéhe UPRR Commuter Rail Alternative 4 also provides
opportunities for short and mediurerm improvements. A fare subsidy for West County
trangt patrons using the Capitol Corridor service could potentially be implemented in the short
term and tie completion of the Hercules Intermodal Transit Center, which could provide
commuter rail access to the northern part of West Contra Costa County aasnfell

commuters who may access it fror80, could provide mediunterm benefits

The Step 1 evaluation ratings are summarizetiahle4-211-2.

Preliminary Evaluation and Screening 3
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Table 1-2. Summary of Step 1 evaluation results

No. Evaluation Criteria Alternative 1 | Alternative 2 | Alternative 3 | Alternative4 | Alternative 5 | Alternative 6 Alternative Alternative
Express Bus| San Pablo 239 Street UPRR UPRRBNSF BART A 7B
Service Avenue/ BRT Corridor Corridor Extension BART BART
Macdonald Commuter Commuter Richmond Extension E| | Extension El
Avenue BRT Rail Rail Station to Cerrito del Cerrito del
Hercules Norte Station | Norte Station
to Hercu|e$ to Hercules
Conventional DMU
BART
Travel time improvement 2 2 2 4 4 4
2 | Travel time reliability 3 2 1 4 4 5 5 5
3 | Regional transit centers
served 4 5 3 2 3 3 3 3
4A  Transit Existing 3 5 5 3 1 3 2 2
market
4B potential Futre 3 5 5 3 1 3 2 2
5 | Quality of connections 4 5 5 3 5 5 5
6A Service Existing 2 5 4 2 2 3 2 2
68 ©lOW Triire
income 1 5 3 2 2 2 1 1
areas
7 | Service to underserved
transit markets 4 ° 5 2 2 3 2 3
8 | Potential environmental
impacts 5 4 4 4 4 4 4 3
9 | Air quality and GHG
impacts 4 2 2 3 3 4 4 3
10 | Transportation energy use 4 2 2 3 3 4 4 3
11 | Riskassociated with sea
level rise 3 4 4 1 3 5 5 5
12 | Compatibility with local
5 5 5 3 3 4 3 3

plans and policies

Preliminary Evaluation and Screening
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No. Evaluation Criteria Alternative 1 | Alternative 2 | Alternative 3 | Alternative4 | Alternative 5 | Alternative 6 | Alternative Alternative
Express Bus| San Pablo 239 Street UPRR UPRFBNSF BART A 7B
Service Avenue/ BRT Corridor Corridor Extension BART BART
Macdonald Commuter Commuter Richmond Extension EI | Extension El
Avenue BRT Rail Ralil Station to Cerrito del Cerrito del
Hercules Norte Station | Norte Station
to Hercu|e$ to Hercules
Conventional DMU
BART
13 | West County PDAs served 3 5 5 2 3 3 2 2
14 | Availability and type of
developable land 3 5 4 1 2 3 4 4
15 | Population, employment
andhouseholds 3 5 5 2 4 3 3 3
16 | Congestion relief 5 2 2 3 3 5 5 5
17 | Order of magnitude capital
costs 4 4 5 3 3 1 1 1
18 | Order of magnitude O&M
costs 4 1 5 3 3 1 1 1
19 | Public and stakeholder
support 4 3 3 3 3 5 4 4
Summary of Performance
1 1 1 1 2 2 2 3 3
2 3 5 4 6 4 1 5 5
3 7 1 3 10 12 8 3 6
4 7 4 4 2 3 5 6 5
5 3 10 9 1 0 5 4 4
Evaluation Scale:
1 2 3 4 5
Lower Performing » Higher Performing
Preliminary Evaluation and Screening 5
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Based on the&stepl evaluation results, anith order toprovide a range of optiongive
alternativesare recommendedor Step2 refinement andurther evaluation.

It is recommended that all of the bus alternatives, Alternatives 1, 2, and 3 be carried forward.
The bus alternatives are lower cost and have the potential for implementation in a shorter time
frame than any of the rail alternatives particular, Alternative 1, the Express Bus Alternative,
which is an expansion of already successful express bus programs, has the greatest potential for
short-term implementation should funding become available.

We are also recommending that Alternati@ethe BART extension from Richmond Station, also
be carried forward. BART, despite its expense, looks like it has the greatestiongotential

for connectivity, serving potential transit markets, and congestion relief than commuter rail.
Alternative 6is also supported by BART staff and City of Richmond Policy and does not conflict
with Title VI requirements.

It isalsorecommended that short to medium term investments to improve access in the UP
Corridor(Alternative 4)oe further explored. Subsididdares for West County residents to ease
the financial burden of using Capitol Corridor service and additional options for opening up
service at the planned Hercules Intermodal Station may offer viable short or medium
solutions.

6 Preliminary Evaluation and Screening
May 19 2016
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2 INTRODUCTION

2.1 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 hitlertate 80 (it y), the primary vehicular routeunning
north-souththrough this subregion, has major regional significance to Bay Area commuters,
and iscurrentlyconsidered the mostongested freeway corridor in the region. San Pablo
Avenue is a major arterial that runs parallel and functions as a possible alternati@@ tdt |

links each jurisdiction in West Contra Costa and is a key commercial thoroughfare for the sub
region. Interstate 580 {380), running perpendicular te80, connects travelers west to and

from Marin County across the RichmoeB8adn Rafael Bridge teBD, andcontinues east through
Alameda County and beyond.

The study area encompasses West Contra Costa County from the southern boundary at the
Alameda County line north to the Carquinez Bridge and Solano Countlf éseentially

encompasses the MetropolitarNDF y 2 LI2 NI F G A2y [/ 2YYAaaA2yQa o6ac¢/ 0
includesthe Cities ofEl Cerrito, Hercules, Pinole, Richmoadd San Pabland the

unincorporated communities of Crockett, El Sobrante, and Rdéigore2-1 displays a map of

the core study area, which include80 and 1580, State Route 4 (SR, as well as major surface
streetsincluding San Pablo Avenue and Richmond Parkway. The West EligimGapacity

Transit (HCT) Study will also include analysis of travel markets to the vikstlg0 corridor

along 1580, south along#80 to Alameda County and the Bay Bridge, east alorgj Rd north

along #80 across the Carquinez Bridge to Sol&oaointy.

2.2 Study Purpose

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

options in West Contra Costa County for West Contra Costa Transportation Advisory

I 2YYAGGSSQa 62/ /¢! /0 O2 yypurpgese lproviddgWCCTAE WithNd £ G
the analyses necessary to determine and advance the most promising HCT alternative(s). The

study is considering multimodal transit options including freesvaged express bus, bus rapid

transit (BRT), extension of BARTve®e, including diesel multiple unit (DMU) options in BART

corridors, and commuter rail improvements. Study findings will guide future planning,

investment priorities, and funding efforts for WCCTAC.

Preliminary Evaluation and Screening 7
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Figure 2-1: Study Area
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2.3 Purpose of this Technical Memorandum

The purpose of this technical memorandum is to present findings of the Staghhical
evaluation of alternatives that would provide new transit\@ee to the West Contra Costa
County study area. This screening was based on the criteria developed for consistency with
federal funding eligibility and presented in Technical MemorandunRégommendationfor
alternatives to be carried forward for furthe@nalysisand developmenare presented at the

end of this technical memorandum.

3 ALTERNATIVES FOR STEP 1 EVALUATION

Following the initial review of concepts, a setegghtalternatives was identified to be carried
forward into Step 1 evaluatiorkigure3-1 through Figure3-7 portray the general alignment,
mode, and station vicinity for eadf theseeightoptions.A brief description of each of the
alternatives follows the figures.

8 Preliminary Evaluation and Screening
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Figure 3-1: Alternative 10 Express Bus Service
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Figure 3-2: Alternative 20 San Pablo Avenue/Macdonald Avenue BRT
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Figure 3-3: Alternative 30 23rd Street BRT
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Figure 3-4: Alternative 40 UPRR Corridor Commuter Rail
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Figure 3-5: Alternative 50 UPRR-BNSF Corridor Commuter Rail
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Figure 3-6: Alternative 60 BART Extension from Richmond Station to Hercules
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Figure 3-7: Alternative 70 BART Extension from El Cerrito del Norte Station to Hercules

/
/
/ 4 BART northern route terminus at
,/ Jd & Hercules Transit Center
/
\ ’ / 4 4
Optional station location in 4
the vicinity of Appian Way e
4 ™
i 1 N
7 T i / Richmond Parkway
/ 4 ) S vl £ -
{
|
| 7 0 o
\ S

Richmond BART

- »
[}
S

BART extension from
“"\ . |ElCerrito del Norte BART

.
\ \
\

\ ' Y
\ 80 N 3

MAP KEY

Existing Transit Services and Facilities 1
O capitol Corridor/Amtrak Station

—+—+ Freight Rail (BNSF)
AC Transit Local Bus Route L]

— BART

QO BART Station

; Capitol Corridor/
~ Amtrak/UPRR

* » « AC Transit Rapid Bus Route #72R

Arterial Roadway

) Freeway = === AC Transit Transbay Bus Route
— “ """ FAST Bus Route
{___ | County Line
= === Golden Gate Transit Transbay Bus
D Stidy/voa = === SolTrans Bus Route
[ [ransitSupportive ... VINE Transit Route #29
Facilities

A Park and Ride Lot

1 - Willow Ave and Westbound I-80
2 - Willow Ave and Eastbound 1-80
3 - Hilltop Drive and 1-80

4 - San Pablo

WestCAT Local Bus Route
= === WestCAT Transbay Bus Route
- - - Ferry Route

New Transit Services and Facilities
B BART/DMU Route

@ Proposed station

O Existing BART Station / Beginning of Extension

N@’O’/

Source: WYRParsons Brinckerhoff and Kimielprn, 2015

Preliminary Evaluation and Screening
May 19 2016

15



West Contra Costdigh-Capacity Transit Study

A full description of the alternatives is provided in Technical MemorandutNg8v potential
station locations have been identified in two alternatives, Alternative 4 and Altemétibased
on feedback received from the Higbapacity Transit Study Management Group and the
WCCTAC Technical Advisory Committee (TAC). These new stations are noted below in the
descriptions.

3.1 Alternative 11 Express Bus Service

Alternative 1 proposes Exgss Bus Service on both th80 and the 4580 corridors, taking
advantage of existing High Occupancy Vehicle (HOV) lanes and future managexh |68@s

On the 180 corridor, express bus service would operate from the Hercules Transit Center in the
north to Berkeley, Emeryville, and Oakland in Alameda County using HOV lanes. Major stops,
with structuredpark-and-ride facilities, would be provided at the Hercules Transit Center,
Richmond Parkway Transit Center near the Hilltop Mall, and at the San Paip&ifB\venue
interchange in West County. Service would connect to major transit destinations in Alameda
County, including the Berkeley BART station via University and Shattuck Avenues; the
Macarthur BART station via Powell, Hollis, antl 8@eets in Emeyville, and 1% Street BART
station via 2% Street, Grand Avenue, and Broadway in Oakland. There would be a limited
number of stops along these major rout@is alternative would require major ramp
constructionat the Hercules and Richmond Parkway igia Centers to access the paakdride
facilities.Buses would operate at 10 to 12 minute frequencies in the peak period anuirifie
frequencies in the ofpeak period.

Proposed new and expanded park and rittes and other express bus facilities developed by
the Express Bus Service Alternative calsbbe used by exisng WestCAT BART feeder
(RouteJd) and transbay (WestCAT Lynx and AC Transit transbay Route L) SEnvsé®re
would be potential for expandeservice to the San Francisco Transbay Transit Centerd3TC)
well as new express bus service to the East Bay.

The 1580 Express Buservice would travel from the San Rafael Transit Center to the same
destinations identified above in mixed flow traffic twitwo major stops in West County. Major
stops, withsurfaceparking, would be provided at the Richmond Parkway/Canal Boulevard
interchange and at the 28Street/Marina Bay Parkway Interchange. Buses would operate at 15
minute frequencies during the pealepod.

Overthe-road coaches, either single orlevel would be used for this service.

I West Contra Costa County Hi@apacity Transit Study, Technical Memorandum #8, WCCTAC, October 2015.
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3.2 Alternative 21 San Pablo Avenue/Macdonald Avenue BRT

The San Pablo Avenue/Macdonald Avenue B&1d connect to and expand on tlBRT

project proposed as part of th&C Transit Major Corridor Study and the Alameda Countywide
Transit Plan, both of which are currently underwaiiose alternatives propose service from
Jack London Square extending to the Richmond Parkway Transit Gdrgelternative would
provide senge from the Hercules Transit Center in the north connecting to the Richmond
Parkway Transit Center (the northern terminus of the AC Transit proposed BRT project) via
Willow Avenue, Sycamore Avenue, &ah Pablo Avenu&rom the Richmond Parkway Transit
Center the alignmentwould follow Blume Drive and Klose Way to Hilltop Mall then to Robert
Miller Drive to access San Pablo Avenue, continuing on San Pablo south past Contra Costa
College and EI Cerrito del Norte and El Cerrito Plaza BART stations. Therdligould

continue through Alameda County on San Pablo Avenue to downtown Oakland where it would
transition via 2@ to Broadway, terminating in Jack London Squéreecond branciwvould

start at Tewksbury Turnaround and extend along Macdonald AvenumingoiheSan Pablo
Corridor where the two intersecfAn optional extension would connect the service to the
Hercules Intermodal Transit Center via John Muir Parkdapending on the roadway

segment, his San Pablo Avenue/Macdonald Avemilternative wouldincludetraffic signal
modification,roadway reconstruction, station improvements, and parking faciliieSontra
Costa County as well as in Alameda County

The Macdonald Avenue alignment would branch out from San Pablo Avenue, just south-of the |
80 owercrossing, continuing on Macdonald Avenue to serve the Richmond BART station and
downtown Richmond and branching south at Richmond Parkway. From Richmond Parkway the
alternative follows Cutting Boulevard, Garrard Boulevard, West Richmond Avenue, anddRailr
Avenue to Tewksbury Turnaround.

This service would use articulated buses, operating at 10 minute frequenitiestaps every
1/3 to 1/2 mile

3.3 Alternative 31 23rd Street BRT

This BRT alternative provides service from the proposed ferry terminal@teont in

Richmond to connect with the Richmond BART station and downtown Richmond and

continuing north to the Hercules Transit Station. From the ferry terminal, the BRT would

proceed north along Harbor Way to Halle Avenue, then east along Regatta &alie\Marina

Bay Parkway. After crossing80, the Parkway becomes'2Street. The route would follow

23 Street, diverting via Macdonald Avenue to serve the RichnidaRTStation, then

returning to 23¢ Street until its intersection with San Pablo Aue. Following San Pablo

Avenue, it would divert via El Portal and Campus Drives to serve Contra Costa College, returning
to San Pablo Avenuand proceeding north t&kobert H. Miller Drive, where it would divert to
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reach Hilltop Mall. It would reconnect tli San Pablo Avenue via Hilltop Drive. The route would
be the same as Alternative 2 from this point north to the Hercules Transit Center. This
alternative would also have the potential of extending service west to the Hercules Intermodal
Transit Center vidohn Muir ParkwayDepending on the roadway segmerhjg alternative

would includetraffic signal modificationsoadway reconstruction, station improvements, and
parking facilities.

Like Alternative 2, this service would operate articulated buses ahibite frequencies to
Contra Costa College and-fitbnute frequencies north to Hercules Transit Center, with stops
every 1/3 to 1/2 miles.

3.4 Alternative 417 UPRR Corridor Commuter Rail

This alternative would providadditionalcommuter rail service on the UPRR rigitway

between Martinez and the Richmond BART/Capitol Corridor/Amtrak Statiaddition to the
existing Capital Corridor servic&rains would operate within the gaps thie existingCapitol

Corridor service. Because the Capitol Corridor is currently operating at its maximum negotiated
capacity, a third track would be required betweBtartinez and Richmontb facilitate the
introduction of thisadditionalservice. Four comuter trains would operate in the morning

peak period and four trains in the evening peak period atrB0ute frequencies. Tier 4

standard gauge rail equipmentpsoposed for this servicéln addition to a new third track, this
service would require 5 me crossover tracks, upgrades of 8gaaide track crossings, 11 new

train signals, 4 bridge widenings, and drainage upgrades.

Potentialnew station sites wereproposedand evaluatedat two locations, Atlas Road in
Richmondand at the Hercules Intermodaldnsit facility. These stations would include parking
facilities with opportunities for connections to other modes of transit.

Theinitial proposed southern terminus of threew servicas the Richmond BART/Capitol
Corridor/Amtrak Statioras it lies solelwithin the study areaThere are also options for
extending the new service to Alameda Counftfieextension could end at the Berkeley or
Emeryville Amtrak statioor be extended to Jack London Square in Oakland. The extension to
Oakland would requiran additional 20 to 30 feet ofight-of-way between 6% Street and

Grand Avenue in Emeryville and Oaklamédda third trackand would involve consideration

of grade separation of the tracks in tlakland Jack London Squarea.

2Tier 4 refers to the federal Environmental Protection Agency (EPA) standards for emissions of nitrogen oxides,
particulate matter and carbon monoxide emissions. All vehicles manufactured after 2015 must meet Tier 4
emissions standards.
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3.5 Alternative 517 UPRR T BNSF Corridor Commuter Rail

This alternative would provide commuter rail service on a small segment of UPRBfigdt

just north of the Richmond BART/Capitol Corridor/Amtrak Station and would then transition to
the BNSF righdf-way continuing to MartinezThis new commuter service would capture
commuters traveling from State Route (SR) 4 onto Interstatd B8.BNSF rigkdf-way

currently has no passenger service operating on this segment and therefore would require new
negotiate theirjurisdiction

Trairs would operate within the gaps of the current freight servigdthough there appears to
be additional capacity to introduce passenger seracghe BNSF track.2 miles ofa third

track would be required to the north of the Richmond Amt&tiationon the shared BNSBPRR
segment Four commuter trains would operate in the morning peak period and four trains in
the evening peak period at 3dinute frequencies. Tiet standard gauge rail equipment is
proposed for this service. In addition tlee new trackidentified above this service would
require 3 new crossover tracks, upgrades of-grade track crossings, 15 new train signals, 5
bridge widenings, and drainage upgrades.

Potentialstation sites wereproposedand evaluatedat four locations, AtlaRoad inRRichmond
Hercules Transit Center and Muir and Pacheco stations in Martineazgh there may be
additional locations along the corridarith redevelopment opportunitiesThese stations would
include parking facilities with opportunities for corgi®mns to other modes of transi

The initial proposed southern terminus of this new service is the Richmond BART/Capitol
Corridor/Amtrak Station as it lies solely within the study area. There are also options for
extending the new service to Alameda Courthe extension could end at the Berkeley or
Emeryville Amtrak station or be extended to Jack London Square in Oakland. The extension to
Oakland would require an additional 20 to 30 feet of rightvay between 6% Street and

Grand Avenue in Emeryvilla@ Oaklando add a third track and would involve consideration

of grade separation of the tracks in tiakland Jack London Squarea.

3.6 Alternative 6 1 BART Extension from Richmond Station to
Hercules

This alternative woul@éxtend BART servicorth fromthe Richmond BART maintenance yard
to connect to the 480 corridor. Initially running parallel to the UPRRoomear13" Street, it
would transition to aerial structure along Rumrill Boulevard in San Pablo. Crossing over San
Pablo Avenue, BART would ess Hilltop Mall via a deep tunnel. It would cross unei&0 and

run parallel to the eastbound lanes of the freeway elevated structureg combination of
columns and retaining wa)l$o the Appian Way intersection. It would continue on structure or
excavated trench depending on th&0 grades, to the Hercules Transit Center. Potential new

Preliminary Evaluation and Screening 19
May 19 2016



West Contra Costdigh-Capacity Transit Study

stations are proposetbr consideratiorat Contra Costa College, Hilltop Mall, and/or Richmond
Parkway, subject to station spacing requiremers.the evaluation proceedsne or two of
the stationsites would be incorporated into the project rather thamultiple stations.

Conventional BART trains would operate orndiiute headways on weekdays a@@-minute
headways on weekends, the same service frequencies and spans as the Richmond service.

3.7 Alternative 717 BART or DMU Extension from El Cerrito del Norte
Station to Hercules

This alternative would proceed north from the@#rrito del NorteBART Stan following along
the I-80 corridor to Hercules Transit Center. It would leave th@ettito del NorteBART station
on anelevated structure using the San Pablo Avenue (or other local ¥tight-of-way to
connect to the 480 rightof-way. It would poceed on a combination of elevated structure and
excavated trench to the Hercules Transit Center, similar to Alternative 6. This alternative
provides an option for two different service scenarios: operation of conventional BART
technology (Alternative &) or the introduction ofdiesel multiple unit DPMU) service
(Alternative 'B). A DMU is a multiplemnit train that is powered by oioard diesel engines
(rather than requiring a separate locomotiva)d could be a costffective alternative to BART
service The introduction of DMU serviagould require a crosglatform transferat El Cerrito
del Norte Statiorfor BART passengers to transfer to the rieU servicdrack. Potential new
stations would be located at San Pablo Dam Road, Richmond Parkway, anoiam Afay.

For Alternative A, BART trains would operate on-frfinute headways on weekdays and-20
minute headways on weekends, the same service frequencies and spans as the existing BART
service. For AlternativeBf DMU service could be provided at the saseevice levels as BART

or could be adjusted to reduce frequendydemand did not warrant the same service levels.
Service schedules would be integrated with the BART schedunl@sler to maintain the same
servicefrequenciesat the Richmond BART siati core service would need to be increased to
account for the split of service
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4 EVALUATION RESULTS

This section provides the results of the first step of evaluatising criteria established in
Technical Memo #9he second step of evaluation will occur following the selection of
alternatives to advance to the next stageach alternative was rated orfige pointscaleas
shown below. No weighting was applied to the evaluation criteria.

1 2 3 4 5
LowPerformng <« » High Perforning

4.1 Study Goal: Increase transit ridership

The Step 1 evaluation measures, methodology, and results for this goal are discussedrimklow
include travel time improvement; reliabilityegional transit centers served; and transit market
potential.

4.1.1 Travel time improvement

Improving transit travel timeto make transit a more attractive alternativéhan auto travel is
important to increasing transit use. Monmgew transit trips are expectetb be generated if HCT
alternatives provide significant decreases in travel times compared to existing transit service.

There are several major travel corridors through and within West County. No HCT alternative
serves all corridors well. However, someeaiativeswould improve travel times (compared to

the no build condition) between more major activity centers than other alternatives. Those that
serve more activity centers are rated higher than those that serve fewer activity centers under
this metric.Simply because an alternative does not generate travel time benefits for multiple
origins and destinatiortsor along multiple travel corridorsdoes not mean it is a poor

alternative overall. It may be the best performing alternative in a particular cortidris

identified as importanfor HCT investment.

Seven origirdestination(O-D) pairs for travelwere identified for evaluation of travel tim&our

of these GD pairsconnect major activity centensithin West Countythree of the pairs

connect actiity centers in West County downtown OaklandThe latterare designedo

capture representative travel time benefits to major activity centers outside West County. The
projected travel timegor HCT alternatives that could reasonably sehase GD pais were
compared to the nebuild transit travel times between the-D pairs? The results are

3 Reasonable was @ieed to mean no more than one transfer and no extensive@utirection travel.
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summarized inrable4-1. A table comparing the travel times betweerBDpairs for the seven
HCT alternatives is provided as Appendix A to this report.

By these criteria, Alternativé, BART Extension from Richmonati®n to Hercules, was

determined to rate best, providing travel time improvements in four of $eeenO-D corridors.
Alternative 4, UPRR Commuter Rail, and Alternative 5, {BNSR Commuter Rail, offer travel
time improvements in three corridors eachhe other alternatives offer improvements in two

corridorseach.

Table 4-1. Travel time improvement

Performance -
. . Summary of Findings
Option Rating
. I-80 and 4580 express servicgsovide travel time improvement
1. Express Bus Service .
P 2 to downtown Oakland along80 and 4580, respectively
2. San Pablo Avenue/ Macdonal Travel time benefits from Hercules to Richmond BART
Avenue BRT 2
3. 234 Street BRT 2 Travel time benefits from Hercules to Richm®@AaRT
. Travel time improvements from west Hercules and northwest
4. UPRR Re
v Corfidor Commuter Re 3 Richmond to Richmond BART and downtown Oakland
5. UPRIBBNSF Corridor Travel time improvements from east Hercules and northwest
Commuter Rail 3 Richmond to Rlemond BART and downtown Oakland
. Travel time improvements from east Hercules to Richmond B/
6.BART Extension from P . .
) . 4 and downtown Oakland; Hilltop Mall to EI Cerrito del Norte BA
Richmond Station to Hercules
west Hercules (Intermodal Center) downtown Oakland
7. BART Extension from El Cerr 4 Travel time improvements to El Cerrito del Norte BART and

del Norte Station to Hercules

downtown Oakland for-80 corridor trips

The alternatives that perform best, such as Alternative 6, B&®ansion from Richmond
Station to HerculesAlternative 4, UPRR Corridor Commuter ;Rautl Alternative 5, UPRBNSF
Corridor Commuter Rail, serve travearketswithin West County and travel to points outside
of West County, including Oakland amither East Bay employment centers. They astatively
high speedail modes thatserve central and astern West County communities more
effectively than alternativesuch as buses that operate partialymixed flow conditions

Among the éernatives with a stong freeway corridor orientation, Alternative 1, Express Bus
Service and Alternative 7, BART Extension fror@&irito del NorteBARToffer travel time
benefitsfor origins and destinations alorng0, but do not offer as quick of travel times for

other trips in West CountyFor example, the travel time between EI Cerrito del Norte BART and
Hercules Transit Center is 15 minutes with this alternative (5 minutes faster than Alternative 6).

Express bus service would operate primarily in the freeway highmancy vehicle lanes and
avoid the speededucing congestion of the mixetbw lanes ABART extensiofiom the
existing El Cerrito del Norte BART statiavuld operate in exclusive rigif-way and avoid

22
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roadway congestion altogethefo maintain currentservice levels of Xhinute headways at

the Richmond BART station and address Title VI condémspre service south of El Cerrito
del Norte would need to be increased to 7.5 minutessccommodate the split service.
Alternatively,service to Richmondould need to be reduced in order to serve an extension
from El Cerrito del Norte if the core BART service rensicsrrent service leveld\lternative 1
also has the potential in the futur® improve travel times between communities in southwest
Richmonl and the East Bagssumingmplementationof HOV or similar preferential travel
lanes along-680 (theseémprovementsare notyet programmed).

However, Alternativel and Alternative 7 woulgrovidemore limited travel time benefits
elsewhere Theywould notoffer travel time benefitdor trips from communities in the western
portion of the studyareato other parts ofthe East Bay dor trips within West County
particularly in @ntral Richmondndin the vicinity ofRichmond BARAs it would takdonger to
access the service

The BRT alternativeate lower than Alternatives 4 and 5, despite the service improvements
provided in the central and western paohs of the study aredyecause the benefits are limited
largely to the arteriabegmentsalong whichthey will operate: San Pablo Avenue north of El
Cerrito del NorteBARTMacdonald Avenuend 239 Street.They do not offer travel time
benefits to the major East Bay employment centers in Alameda Colingestimatedincrease

in average vehiclspeedthat will result from BRT improvements is not nearly as significant as
the expected increasen other modesThus for longer trips, such as to downtown Oakland
BRT alternativedo not generatesignificanttravel time improvementslf travel time saings is
the goaltransitusers will do better to transfer from bus to BARfRien making trips well

outside of West County.

4.1.2 Travel time reliability

Travel time reliability is a second major factor that makansit more attractive and

encourage modal shift from auto. Reliability is directly related to travel time: the more
dependable the transit alternative, the less time a user must allow in making a trip, including

the time waiting for transit at a station or stop and the time spent in the transiticle

travelingto a destination. Transit modes operating in exclusive guidefrayht-of-way)are the

most reliable irscheduleadherence Exclusivgguideway may be shared with similar modes

(e.g., passenger and freight rail) but not mixed traffic. iDa@d guidewag, whichare defined
aslanes that adjoin travel lanes of other modes and whose use may at times be shared by other
modes, offerghe secondmost reliabk option compared to exclusive guideway.

HCT alternatives are rated according to theesttof alignment offering exclusive or dedicated
guideway for transit vehicle operation. The highest rating is for alternatives operating in
exclusive guideway and the lowest rating is assigoeaiternatives operating in dedicated
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guideway to a substardl extent but with the potential for frequent operational conflicts with
other modes.The results are summarized Table4-2.

Table 4-2. Travel time reliability

Performance

S f Findi
Option Rating ummary of Findings

Alignment 88% in dedicated (HOV) lanes; somewhat unreliabl
1. Express Bus Service 3 travel times due to HOV lane congestion and need for buses t
cross mixedlow lanes
Alignment proposed to be 70% dedicated lanes although
may not be possible; conflicts with autos likely at intersections
frequent stops although fewer than for local bus service
Alignment proposed to be 40% dedicated lanes although
3. 234 Street BRT 1 may not be possible; conflicts with autos likely at intersections
frequent stops although fewer than for local bus service
Alignment almost entirely witin exclusive railroad rigkdf-way
(several afgrade crossings should not degrade normal service

2. San Pablo Avenue/ Macdonal
Avenue BRT 2

4. UPRR Corridor Commuter Re 4 present accident/delay risks). Shared use with other rail
operations could reduce reliability.
Alignment almosentirely within exclusive railroad rightf-way

5. UPRIBBNSF Corridor (several afgrade crossings should not degrade normal service

Commuter Rail 4 present accident/delay risks). Shared use with other rail
operations could reduce reliability.

6.BART Extension from Alignment 100% exclusive guideway with no at grade crossinc

Richmond Station to Heutes S no shared use of corridor.

7. BART Extension from@&#rrito Alignment 100% exclusive guideway with no at grade crossing

del NorteStation to Hercules no shared use of corridor.

BART extensions have the highest performance rating and BRT alternatives the lowest although
it should be kept in mind that a low rating is still substantially better than théuntd

condition. BRT alternatives will experience conflicts with autos iacadit lane in certain

situations, such as at intersections and the transitions between ritoedand dedicated lane
segments of BRT alignments.

Commuter rail alternatives do not rate as high as BART alternatives because they encounter at
grade crossingsma in some segments must operate along with freight or other passenger rail
modes. Express bus would rate higher if operation in freeway HOV lanes, such as th88e on |
can be improved. However, HOV lanes at times are congested. Also, express busesemust
mixedflow lanes to enter and exit the HOV lane in most locations.
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4.1.3 Regional transit centers served

The performance rating and number of transit centetithin West Contra Costa Courggrved
by each alternative is shown irable4-3. Regbnal transit enters includeexisting and
planned/proposeBART stations, multimodal transit centerai] stationsand major business

Table 4-3. Regional transit centers served

Option

Performance

Rating

Summary of Findings

Connects regional transit center§Hercules Transit Centeg) Cerrito del Norte
BARTMeeker Ave/23rd $Marina Bay Pkwy Parand-Ride Richmad
Parkway/Canal Parénd-Ride,Richmond Pkwy Transit Center, and Tewksbury

1. Express Bus Service 4 Turnaround if the full service iSmplementedalong both the 480 and the 4680
corridors(this service level would not be achieveaiifly express tis
improvements such as adding schedules to existing semvieee
implemented.

Connect® regional transit centers? along San Pablo Avenue and an addition
2 centers for the Macdonald Avenue alignmé@bntra Costa College Transit

2. San Pablo Avenue/ Center, ECerrito del NorteBART, El Cerrito Plaza, Hercules Transit Center,

Macdonald Avenue BRT S Hilltop Mall Transit Center, Richmond BARMEcdonald Avenue)Richmond
Pkwy Transit CentdMacdonald Avenue)San Pablo Avearkand-ride, and
Tewlsbury Turnarounyl
Connects regional transit centergContra Costa College Transit CenterdFor

3. 23d Street BRT 3 Point Ferry TerminaHercules Transit Center, Hilltop Mall Transit Cerated,
Richmond BART)

4. UPRR Corridor Connectst regionakransit centerg Richmond BARRAtlas RdHercules

Commuter Rail 2 Intermodal Transit Center, and Martinez Amtrak)

5. UPRMBBNSF Corridor Connects 5 regionalansit centergAtlas RdHercules Transit Centeand

Commuter Rail 3 Richmond BARMuir Stationand Pacheco Statiori80)

6.BART Extension from Has the potential to connect to r‘égiqnal trar?sit center(;Herc'uIes Transit

. . Center Contra Costa College Transit Cenktifitop Mall Transit Centenr

Richmond Station to 3 Richmond Parkwayransit Center (only one of th tions would b

Hercules y one of these options would be
selected)Richmond BAREICerrito del NorteBARTand El Cerrito PlaBART

7 oART et o e o oot v

ElCerrito del Norte 3 '

Station to Hercules

Transit Center (only one of these options would be selectelfgerrito del Norte
BARTEI Cerrito PlazBART; an®ichmond BART (with potential transfer

districts with high levels of transit.

The performance ratings were assigned based on the number of regional transit centers served.
The lowest rating was assigned to alternatives serving less than two transit centers, which no
alternatives received. Theecondlowest rating was assigned to alternatives serving two to four
transit centers. A mediurperforming rating was assigned to alternatives serving five transit
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centers. The mediurhigh rating was assigned to alternatives serving six to eight transit
centers. Alternatives serving more than eight transit centers received the highest rating.

The performance ratings range fraime highest rankfor Alternative 2to the lowestfor

Alternative 4. Alternative 2, which also has the greatest number of statiomsldrconnect 9

regional transit centers. Alternative 1 would serve 6 regional transit centers, resulting in a
relatively high performance rating, while Alternatives 3, 6, and 7, have a moderate performance
rating.
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Figure 4-1: Existing and planned transit centers
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4.1.4 Transit market potential

Transit market potential for theeven alternatives was ratedith a Transit Suitability Index
(TSI). A TSl is a sketch planning tool utilized to identify locations of markets most suitable to
serve transit. Spatial analysis tools in a Geographical Intwm8&ystem (GIS) are applied to
evaluate the cumulative relationship of variables that are indicative of transit riders. The TSI
provides a transit assessment based on population density, employment density, household
income and vehicle ownership. Transiarket potential was determined by capturing the TSI

valueswithina half mile2 ¥ G K S

I £ (0 S Nigtatiansa@dSstogs foL INEBRE 4 S R
alternatives The TSI most effectively identifies walkable markets for traarsittherefore the
ratings for the BR alternatives tend to be higher than those for the Express Bus or rail
alternatives which pull from a broader mark@those modes that draw from a broader market
base, do not fare as well for this ratinbable4-4 summarizes the transit market potential
ratings.Forthis evaluation, the TSI was calculated in the absence of travel model forecasts.
Step 2 evaluation will involve ridership forecastingépture the transit market potentiadf

ridership
Table 4-4: Transit market potential
Existing Conditions  2040Performance -
. . . Summary of Findings
Option Performance Rating Rating
1. Exoress Bus Service Alternative 1 captured an average number of TS
=P 3 3 values for existing and 2040 conditions
2. San Pablo Avenue/ Transit market potential foAlternative2 ishigh
Macdonald Avenue BRT S 5 for both existing conditions and 2040
Transitmarke potential for Alternative3 is high
3. 2349 Street BRT
S 5 for both existing conditions and 2040
4. UPRR Corridor Alterna.tlve.4 c.apturedan'average .number of TSI
. 3 3 values indicating a medium transitarket
Commuter Rail . e -
potential for both existing and 2040 conditions
5. UPRIBBNSF Corridor Alternative5 captured dow average TSI value for
Commuter Rail 1 1 existing conditions rad for 2040
6.BART Extension from Alternative6 captured araverage number of TSI
Richmond Station to 3 3 values imlicating a medium transit market
Hercules potential for both existing and 2040 conditions
7. BART Extension from Alternative 7 captured &ow averageT Sl value for
El Cerrito del Norte 2 2 existing and 204@onditions

Station to Hercules

Alternative2 and Alternative 3 wereated with the highest transit market potentiallo
illustrate how the transit market potential was determindeéigure4-2 and Figure4-3 show the
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Figure 4-2: Alternative 1. Express Bus Service Existing Transit Suitability (TSI) Half Mile Capture Zone
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Figure 4-3: Alternative 1. Express Bus Service 2040 Transit Suitability (TSI) Half Mile Capture Zone
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TSI captu within a half mile of Alternative 1 proposed stations. The TSI analysis for all
alternatives is presented in Appendix B.

4.2 Study Goal: Improve transit connections

The Step 1 evaluation measures, methodology, and results for this goal are discussed below.

4.2.1 Quality of connections to existing transit systems and facilities

The quality of connections to the existing transit system was assessed relative to existing transit
service and facilities. The existing bus and rail facilities and major bus transfer hubs that would
connect to the alignment of each option were identifi&hch station along an alternative was

rated individually, receiving a high rating for conveniemections, such as a platform

integrated with a transit center, down to a low rating for challenging connections that may
require significant walking, roadway crossings, and other obstacles to make a transfer. The
results were summed and averaged for eaghion. A rating of low to high performance was
assigned to alternativet® assess thease of connections to existing trandiable4-5

summarizeshe rating forthe quality oftranst connectiondor each alternative.

Alternatives 3,4, 6, and 7 rank the highest for higjuality intermodal connections at all stops
or stations. Alternative 1 is the lowest performing due to its alignment followindréreway
corridor, creating barriers at many transfer points for bus and rail connections.

Table 4-5. Quality of connections to existing transit systems and facilities

Performance

Findi
Option Rating Summary ofFindings

Okay connections with walking distance required at most stops along freewe

1. Express Bus Service 2 corridors to nearby bus transfers and parkd-rides. Close proximity to freeway

ramps creates obstacles.

High quality connections except for El Cerrito BART station, wheseswill
4 stop on San Pablo Avenue and not enter the station itself, creating significar
walking distance to connections.
High-quality connections assumiradl stops will be welintegrated with limited
walking distance to other bus and/or rail connections.
4. UPRR Corridor Highquality connections with proposed intermodal transit centers.

2. San Pablo Avenue/
Macdonald Avenu8RT

3. 234 Street BRT 5

Commuter Rail S
Goodconnections assumed except farchallenging connection at a proposed
5. UPREBNSF Corridor L o P . ging . prop
. 3 station in the proximity of Hercules Transit Center, whitrestation would be
Commuter Rail . . .
east or wesbf Willow Avenue producing majarybstacles.
6.BART Extension from Highquality intermodal connections assumed forBARBtations Busrail
Richmond Station to 5 connections should be possible right outside BART fare gates.
Hercues
7. BART Extension from Highquality intermodal connections assuméat all BART stations. Buail
ElCerrito del Norte 5 connections should be possible right outside BART fare gates.
Station to Hercules
Preliminary Evaluation and Screening 31

May 19 2016



West Contra Costdigh-Capacity Transit Study

4.3 Study Goal: Expand transit to new and underserved travel
markets

The Step 1 evaluation measures, methodology, and results for this goal are discussedriztlow
include service to lovincome areas and service to markets currently lacking major transit
connections

4.3.1 Service to low-income areas

Service to lowincome areas was rated based on the number of-loeome households within

al/2 mile of the alternativéd Q LINR LJ2 & SR a { JSamPablodvenue/tMac8addid- G A &S
Avenue BRThas the highest potential to serve lemcome areasvith a market capture area of

over 24,000 lowincome householdsAlternative 3, 23 Street BRT has the next highest market

capure area with a total of 15,735 loimcome householdsThese twoalternatives reflect the

ability of bus service to effectively capture ridership within proximity to a route without the

need for transfersForexpress bus andiil services, particularlyith remote stations e.g. along

a freeway corridor, there is usually a need to rely on other modes to access the station.

The gercentage of low-incomehouseholddrom the total number ohouseholdswithin a 1/2

mile ofi KS | £ G4 SNY I (i A @ Srar@ed frivdolpEy cerit& 25 peiicenti For2hg 2020
projections, the percentages ranged fr@4 percentto 17 percent Alternative 4, UPRR

Corridor Commuter Rail, had the highest capture rate for the percentage ehloome

households within the identifiedharket areaThe total number of households within a half

YAETS 2F GKS 'TEOSNYIFGAGSAQ LINRPLR &GBURhea G GA2ya A
percentage of low-incomehouseholdswithin a 1/2 mile of stationsdeclined for all the

Alternatives in 204®etween 8and 15 percent* This trend is consistent with the overall decline

in percentage of low income households in the region.

Alternatives were rated based on the following thresholds: Stations serving less than 5,600 low
income household§l ); between 5,00 and9,999(2 ), between 10,000 and 14,9989 (),

between 15,000 and 19,994 (), and over 20,000( ) andover 15,0@. Table4-6 summarized

the ratings of serving lotncome areas for the existing conditions, ahable4-7 for the 2040
projections.

4The regional projections for 2040 show an overall decline in low income households between now and 2040.
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Table 4-6: Existing service to low-income areas

Number of low

Percentage of
low income

income HHs from the
households Total number  total number of Summary of Findings
(HH within a of HH within a HHswithin a
Performance 1/2 mile of 1/2 mile of 1/2 mile of
Option Rating stations. stations. stations.
With five stationoptions,
1. Express Bus Alternative 1 can potentially serve
Service 2 5645 215500 26% over 5600 lowincome households
with a half mile of its stations.
2. San Pablo With 35 statioristop options,
Avenue/ Alternative 2 has the highest
Macdonald S 24,475 69,80 35% potential to servenearly24,500
Avenue BRT low-income households.
FfOSNY GA @ %top Qa
optionscan potentially serve over
3. 234 Street BRT 4 15,735 42,650 37% 15700 lowincome households
with a half mile of its stations.
With two new stationoptionsand
. two existing stationsAlternative 4
4. UPRR COI’I’I-dOI‘ 2 5,845 11,984 49% has thepotential to serve over
Commuter Rail .
5,800 low-income households
within a half mile of its stations.
With four newstationoptionsand
5. UPRMBNSF one existing statiopAlternative 5
Corridor 2 5,918 22,839 26% has the potential to servaearly
Commuter Rail 6,000low-income households
within a halfmile of its stations.
6.BART Extensiot With four stationoptions,
from Richmond Alternative 6 can potentially serve
Station to 3 7.865 202%0 39% over 7800 lowincome households
Hercules with a half mile of its stations.
7. BART With four stationoptions,
Extension from El Alternative 7 can potentially serve
Cerrito del Norte 2 5,360 21065 25% over 5300 lowincome households

Station to
Hercules

with a half mile of its stations.

Socioeconomic data collected from Plan Bay Area ABAG proje@airs)
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Table 4-7: Service to low-income areas in 2040

Number of low % of low
income income HHs
households Total number from the total Summary of Findings
(HHs) withina  of HH withina  number of HHs
Performance 1/2 mile of 1/2 mile of within a 1/2
Option Rating stations stations mile of stations
With five propogd station
1. E)fpress Bus 1 4725 28125 17% options, Alternative is .prOJected
Service to serveover 4700 lowincome
households.
2. San Pablo With 35 statiorstop options,
Avenue/ Alternative 2 has the highest
Macdonald S 20390 87,705 23% potential to servenearly 20,400
Avenue BRT low-income households in 2040.
FfGSNY I GA O Stop Q&
options can potentially serve over
3. 237 Street BRT 3 135%0 550% 25% 13500 low income households in
2040.
With two new stationoptionsand
. two existing stationsAlternative 4
éol;:::u?;;:”dor 2 5,538 16,113 34% has thepotential to serveover
5,500low-incomehouseholdswith
a half mile of its stations in 2040.
In 2040 withfour newstation
5. UPRFBNSF optlonsgnd one existing st'atlon,
Corridor 5 5,203 28.168 18% Alternative 5 has th@otentlal to
Commuter Rail serve over 5,200w-income
householdswith a half mile of its
stations.
6.BART Extensior With fogr statlonoptlons,_
from Richmond Alternative 6 can potentlally serve
Station to 2 6,935 26,840 26% less than 7,090 Iomcome .
householdswith a half mile of its
Hercules .
stations.
7. BART With four station options,
Extension from El Alternative 7can potentially serve
Cerrito del Norte 1 4,450 26,670 17% over 4,90 lowincomehouseholds

Station to
Hercules

with a half mile of its stations.

Socioeconomic data collected from PRay Area ABAG projections (2040)

4.3.2 Service to markets currently lacking major transit connections

Much of West Contra Costa County has been identified as having a strong transit market,
however, not all of the areas with high transit potential currently hgoeed transit

connectionsEach of the seven alternatives was overlaid with all existing transit systems in the
study area. Areas with low transit service were identified and tabulated to determine the
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greatest potential forexpandingservice areasA sca ratingranging from low to highvas
applied, withthe highest marks assignetb alternatives with the highest potential toonnect
with currently underserved transit markets.

The results of this evaluation measiae presented inTable4-8. Both BRT alternatives,
Alternative 2 and Alternative 3, perform the highest for serving the greatest number of markets
lacking major transiconnections Commuter rail alternatives do not rate aghias BART
alternatives largely due to thdimited number of stations.

Table 4-8. Service to markets lacking major transit connections

Performance -
. . Summary of Findings
Option Rating
. Expands service tmarkets in south and west Richmonil

1. Express Bus Service 4

Sobranteand Hercules
2. San Pablo Avenue/ Macdonal Expands service tmarketsin westand centraRichmondTara
Avenue BRT S Hills,Pinole,and Hercules

Expands service tmarkets insouth and centraRichmond, Tara
3. 23¢ Street BRT 5 ban !

Hills, PinoleandHercules

Expands service to markets in northern Richmond near Point
4. UPRR Corridor Commuter Re 2 . P . . -

Pinole RgionalShorelineand Hercules Intermodal Transit facility
5. UPREBNSF Corridor Expands service to markets in northern Richmond near Point
Commuter Rail 2 Pinole Regional Shoreline andrdules
6.BART Extension from Expandservice to markets in San Pablo, northern Richmond, i
Richmond Station to Hercules 3 Hercules
7. BART Extension from@&grrito Expands service to markets in San Pablo, El Sobrante and
del NorteStation to Hercules 3 Hercules

4.4 Goal: Protect and enhance the environment and maintain a high
guality of life

The Step 1 evaluation measures, methodology, and results for this goal are discussedrimklow
include potential negative ermanmental impactsimpact on air quality criteria pollutants and
GHG emissiongransportation energy usejsk associated witeea level riseand compatibility
with local plans and policies

A scan of readily available information such as mapping in regard to the San Francisco Bay Delta
watershed, U.S. Environmental Protection Agency cleanup sites, earthqaa&edls, and
disadvantaged communities as well as land use designations from city and county general plans
was conducted. This review was used to determine any potential impacts from the
implementation of the alternativeslhe environmental evaluation shown in greater detail in
Appendix C.
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4.4.1 Potential Negative Environmental Impacts

Alternatives that could adversely affect the natural environment, cultural and historic
resources, and communities are rated lower than those with limited or no major impacts. A
rating of5 would indicate no impact or a low likelihood of an impact occurring. A ratidg of
would indicate that there is the potential for an impact and the issue would need to be studied
further if the alternative moves forward. A rating ®f or 3 would indicate that some impact
would occur with & rating being a more severe impact tha arating. The results of this
evaluation measurera presented inTable4-9.The more detailed ratings for general
environmental impacts are included in Appendix C.

In general, the alternatives are locateddavelopedareas andvould be constructed along
existing roadwayand rail corridors, so the potential overall for an impact are lawer

The bus alternatives (Alternative 1, 2, and 3) have the least potential for disturpaitbethe

highest overall ratingsThe alignments would cross some creeks, but these structuvefiw

not be widened. At this time, it is unknown to what extent disadvantaged communities would

be affected. During construction, there is always the possibility of hazardous material and water
guality impacts however the impacts can be mitigated with thpplication of best

management practices

With Alternative 1,ndividual intersections near proposed paakdride lots may experience
increases in travel demand. There may be temporary traffimiptions during construction
throughout the alignmentWith Alternatives 2 and Jxisting traffic flows along the alignment
could be affectedss traffic lanes would be taken for exclusive bus use. There would be limited
availability of orstreet parkingat some locations along the alignmeawhd potentially at

stations.

The commuter rail alternatives (Alternatives 4 and 5) have a higher likelihood of impact
compared to the bus alternatives because construction activities would be more corpkex.
ratings on these two alternatives range franmoderate to high pexdrming The commuter rail
alternatives would require installation of a third rail track betwedartinez andOakland that

could affect several environmental factors, such as biological, recreational, cultural, and historic
resources; and communitieBecawse theUPRRail lineiswithin 100 feetof the bay shoreline

in various places, a pernfior improvementswould be required from the San Francisco Bay
Conservation and Development Commission and theyld likelyrequire biologicalmitigation.
There are dsadvantaged communities along the two railroad corridors, but the alternatives
have not yet been defined to a degree that would indicate the extent to which these
communities would be impacted by the implementation of new or additional rail services along
the corridors. Necessarpridgewideningscould alter the visual character of the corriddihe
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alternatives would introduce eightnew commuter trains per day, which may increase noise
levels at nearby residences during construction and operation.

The BART alternatives would have a higher likelihood of impact compared to the bus
alternatives as well since aerial structures and tunnels would have to be constriitied.

Table 4-9. Environmental impacts

Option

Performance
Rating

Summary of Findings

1. Express Bus Service

Lowest potential for impacts as construction is limited
Standard construction impacts

Potential for disadvantaged community impacts
Potential traffic inpacts atpark-andride stations

2. San Pablo Avenue/ Macdonal
Avenue BRT

Lowest potential for impacts as construction is limited
Standard construction impacts

Potential for disadvantaged community impacts

Potential for traffic impacts due to the conversion of travel lane
to BRT andhe loss of some ostreet parking

3. 234 Street BRT

Lowest potential for impacts as construction is limited
Standard construction impacts

Potential for disadvantaged community impacts

Potential for traffic impacts due to the conversion of travel lane
to BRT and the loss of some-simeet parking

4. UPRR Corridor Commuter Re

Higher potential for impacts

Standard construction impaces well as impacts within the 100
foot bay shoreline band

Potential for aesthetics, biological, cultural, historic, and
disadvantagedommunity impacts

Traffic impacts at new Richmond and Hercules stations

5. UPRMBNSF Corridor
Commuter Rail

Higher potential for impacts

Standard construction impaces well as limited impacts within
the 100foot shoreline band

Potential for aesthetics, biological, cultural, historic, and
disadvantagedommunity impacts

Traffic impacts at new stations

6.BART Extension from
Richmond Station to Hercules

Higherpotential for impacts

Standard construction impacts

Potential for aesthetics, biological, cultural, historic, and
disadvantagedommunity impacts

Tunnels would be required due to vertical grades
Traffic impacts at the new stations

7. BART Extension frorh@&errito
del NorteStation to Hercules

Higher potential for impacts

Standard construction impacts

Potential for aesthetics, biological, cultural, historic, and
community impacts

Tunnels would be required due to vertical grades
Traffic impacts at the newtations
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ratings for the BART alternatives are from low moderate to high. As a result of the structures
and tunnels, these alternatives could affect several environmental factors, such as biological,
and cultural resources; and communities. There aradirantaged communities along the two
railroad corridors, but the alternatives have not yet been defined to a degree that would
indicate the extent to which these communities would be impacted by the implementation of
new or additional rail services aloniget corridors. Alternative 6, howevemuld go along 18
Street and Rumrill Boulevard in a lower income area that could be impacted due to the
structures that would likely be required.

Aerial structures would be placed along the majority of the alignmend could bevisually
obtrusive. The alternative could potentially introduce new sources of light and glare along the
trackway and at the proposed stationBinnelor trenchingwould be needed in areas with

steep vertical grades and soil instability. Goustion could result in soil erosion from

excavation and grading activitieBhere is the potential for increased noise levels at nearby
residences along the new alignment during construction and operaitnalividual intersections
near the proposed newtations may experience increaséaffic congestion.

4.4.2 Impact on Air Quality Criteria Pollutants and GHG emissions

The alternatives have theotential to reducevehicle miles of travel (VMTwhich in turn would

reduce air pollutant and GHG emissions. Duting Step 1 screening, VMT estimates were not
guantified. A rating was based on information available from other studies in regard to trip

f SYy3itKsE Y2RS OIF LI OAGE@E YR NARSNEfettsonyv dz y i A
regional VMTwill be dbtained from the Countywide Travel Demand Model for Step 2 screening.

All of the alternatives would have a potentially positive impact on air quality and a reduction in
GHG emissions due to modal shifts away from single occupant auto travel to tidedtRT
alternatives (Alternatives 2 and 3)ould potentiallyattract a high number of riders, but the trip
distances are expected to be shorter than for other alternativeg. 2013 National Transit
Database indicates that the average bus tipAC Transit a little less than four mileShis

more modest reduction in VMT would result in smatlecreass toregional emissionslhe

results of this evaluation measureegpresented inTable4-10.

Alternative 1 and th&8ARTalternatives(Alternatives 6 and Avould have greater potential for
reducing VMT due to the longer trip length associated with these alternatinsesthe BRT
Alternatives With Alternative 1jt would have the potential to decrease VMT and thereby
improve air quality by a substantial amount. This improvement would be somewhat offset by
an expectedncrease in localized pollutants near theposed new or expandeoark-and-ride
lots. Construction emissions would occur, but could be reduced by using best management
practices.
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The commuter railalternatives (Alternatives 4 and %yould potentially decrease regional
emissions by a moderate amouas new ommuter serviesfrom Martinez to Richmonevould
attract new transit ridersin the long term, aervice extending to Oakland woulkely

generate more riders than a serviswpping atRichmondIn either casethe use of commuter
trains wouldbe limited to eight trams per dayunless demand warranted gffeak service. The
ridership capture would be lower with only peak hour senaod with service only between
Martinez and Richmondavhich would limit the volume of passengers and the amount of any

Table 4-10. Air quality and GHG impacts

Performance -
. . Summary of Findings
Option Rating
. Highpotential for improving air quality due tthe volume of

1. Express Bus Service 4 expected VMT reduction

2. San Pabldvenue/ Macdonald Low potential for improving air quality due to an expected lowe

Avenue BRT 2 expected VMT reduction

3. 93¢ Street BRT 5 Low potential for imprpving air quality due to an expected lowe
expected VMT reduction

4 UPRR Corridor Commutail 3 Moderatej potential fqr improving air qu.alit.y due to limited hour
of operation and engine generated emissions

5. UPRIBBNSF Corridor Moderate potential for improving air quality due to limited hour

Commuter Rail 3 of operation and engine generatenissions

6.BART Extension from High potential for improving air quality due to high volume

Richmond Station to Hercules 4 capacity and shortening of trips to existing stations
Highpotential for improving air quality due to high volume

7. BART Extension from@&#rrito capacity and shortening of trips to existing stations

del NorteStation to Hercules 4 Use of DMUs would reduce the benefit somewhat due to new

engine emissions and required transfers at El Cerrito del Norte

VMT reduction. If thérequency and reach of service was increased and ridership increased
significantly, there would be additional air quality benefitseTuse of commuter trains would
introduce some new emissionfsconventional locomotives were uselinplementation of tlese
alternativeswould potentially attract local traffic to the existirapd proposed newail stations
which could increase congestion and traffic delays. This could create an increase in localized
pollutants. Tresealternativeswould generate additional atoxics due to train use.

Construction emissions would occur, but could be reduced by using best management
practices

The BARTalternatives, Alternatives 6 and havethe potential to decrease regional emissions

by a relatively high amount becausestealternatives have the potential to attract a large

amount of riders, which would reduce VMIhe alternatives have the capacity to carry a large
volume of passengers, including new transit riders. In addition, current BART riders may also be
able to redue their driving distances to the stations as there would be additional stations.
Implementation of tlesealternatives would attract local traffic to the existingnd new
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stations, which could increase congestion and traffic delays. This could createraasadn
localized pollutants. Construction emissions would occur, but could be reduced by using best
management practices.

The use of DMUs would potentially reduce the benefitBltdrnative 7 because some new
regional emissions and air toxics wouldiboducedwith the use of diesel motorsn addition,
some riders may be deterred from the DMU option due to the required transfer

4.4.3 Transportation energy use

The same methodology and assumptions discussed in Section 3.4.2 apply to this objective
because mergy use is also linked to changes in \jMT like with air quality and GHG
emissionsThe results of this evaluation measunme @resented inTable4-11. TheExpress Bus
andBART alternatives (Alternatis#, 6, and 7) have the greatest potential for reducing
transportation energy use, followed by the commuter rail alternatives (Alternadvasd 5),

and theBRTalternatives (Alternatives 2 and 3).

Table 4-11. Transportation energy use

Performance -
. . Summary of Findings
Option Rating
. Highpotential for reducing energy ustue tothe volume of

1. Express Bus Service 4 gnp . 9 »

expectedVMT reduction
2. San Pablo Avenue/ Macdonal Low potential for reducing energy use due to an expected low
Avenue BRT 2 amount of VMT reduction

Low potential for reducing energy use due to an expected low
3. 237 Street BRT ) P g energy P

amount of VMT reduction

Moderate potential for reducing energy use due to limited
4. UPRR Corridor Commuter Re 3 P . . g 9y L

volume capacity and engine generated emissions
5. UPREBNSF Corridor Moderate potential for reducing energy use due toitizad
Commuter Rail 3 volume capacity and engine generated emissions
6.BART Extension from 4 High potential for reducing energy use due to high volume

Richmond Station to Hercules capacity and shortening of trips to existing stations

High potential for reducing energy use due to high volume

7. BART Extension from@Egrrito capacity and shortening of trips to existing stations

del Norte Station to Hercules Use of DMUs would reduce the benefit somewhat due to use ¢

new diesel engines and transfer issues at El CatgtdNorte

4.4.4 Risk Associated with Sea Level Rise

Investment in facilities that could be damaged by flooding or be partially submerged by rising
bay tides is a riskunless mitigations amprovementsare made to protect these facilitied

Sea Level Rise Screening Level Tool from the National Oceanic and Atmospheric Administration
Office of Coastal Management was used to identify-lpiwg areas within the corridors of the
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alternatives® A sea level rise of 5 feet was assumed inNi@AAanalysis Ratings were based
on the amount of lowlying areas and the vulnerabilibf an alternative being a poor lortgrm
investment.

It should be noted that this is a screening level exercise and it is unkttowhat extentthe
existing roadways anail trackswill be modified to bemore resilient to the projected rise in sea
level.lt is anticipated that programs will be put in place to address the vulnerability of major
transportation facilities, such as the regional highways and the rail netywtwlsea level rise.
This analysis provides a quick overview of the extent to which retrofitting of facilities may be
required to address this issu€&he results of this evaluation measune gresented inTable

4-12.

Table 4-12. Risk Associated with Sea Level Rise

. Performance Summary of Findings

Option Rating
44,000linearfeet within low-lying areas

1. Express Bus Service 3 Richmond Parkway/Canal Boulevard panrdride lot within a
low-lying area

2. San Pablo Avenue/ Macdonal 8,000linearfeet within lowlying areas

Avenue BRT 4

3. 23d Street BRT 4 3,000linearfeet within lowlying area

4. UPRRorridor Commuter Rail 1 109,000linearfeet within lowlying area

5. UPRIBBNSF Corridor 31,000linearfeet within lowlying areas

Commuter Rail 3

6.BART Extension from No lowlying areas

Richmond Station to Hercules 5

7. BART Extension from@&#rrito 5 No lowlying areas

del NorteStation to Hercules

The BART alternatives (Alternatives 6 and 7) would be the least risky from a flooding
standpoint. None of the alignments fall within any lying areas.

The BRT alignments for Alternatives 2 and 3 would have several tholiseadeet within
low-laying areas in Richmond. Alternative 2 would have approximately 8/g€4) feet in

5> National Oceanic and Atmospheric Administratip®ffice for Coasl Management, 2015. Digital Coast Sea Level
Rise and Coastal Flooding Impact Viewer, Versiorh2://coast.noaa.gov/digitalcoast/tools/sly/December
2015.

6¢KS &SI tS50St NAAS 2F p FSSG 614 olasSR 2y a0SylNA24&

Interest Energy Research Climate Change Research Program. These scenarios assumed a sea level rise along
I FEAF2NY AL Qa [/ 2| athe yeaF2100.dhe higl2rangedtransiafes to & Bliot sed level rise.
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designated lowlaying areas, while Alternative 3 would have 3,066arfeet. This equates to 6
percent of the Alternative 2 alignment and 4 percent of the Alternative 3 alignment.

Alternative 1 has a much larger amount of kyng areas because the alignment includes |
580. Approximately 4800 linearfeet of the alignment wald occur in a lowying area (22
percent). The padandride lot at Richmond Parkway and Canal Boulevard would also fall
within this area.This would need to be taken into account for improvements along this stretch
of freeway.

The commuter rail alternates (Alternatives 4 and 5) would be affected by sea level rise and
flooding. Theexisting UPRRil line runs along the shoreline between Point Pinole to Martinez
This area currently floods during winter storm events doddingwould become more

frequent with sea level rise (assuming a rise of 5 fe@f a resultAlternative 4 would be
exposed to potential flooding in many areaspecially the areas around Pt Pinole Regional
Park, San Pablo Bay Regional Park, near Rodeo Creek, the Crockett watamntidvigrtinez.
Both alternatives include potential for extension to Oakland, whiebould pass throughwo
low-lying areas at theContra Costa/Alameda Courttpundaryandin Jack London/West
Oakland.

Approximately 109,000inearfeet of the Alternative4 alignment including both Contra Costa
County and the extension to Oakland in Alameda Coisnity lowlying areas that would flood
with a sea level rise of 5 feet. This amounts to 62 percent oAlternative 4alignment.
Approximately 31,000nearfeet of the lowlying areas would be attributed to the possible
extension to Oaklandt should be noted that investments in this corridor by the Union Pacific
and/or public entities could mitigate the risk of sea level rise. In such a scenario, the risk to
investments in the corridor would be reduced.

Alternative 5 would havemproximately 31,000inearfeet within in low-lying areasprimarily
associated with the extension from Richmond to Oakland. The alignment would experience the
same issues relatet the extension to Oakland as Alternatiebut would move away from

the coastline between Pinole and Hercules and would continue much further inland for the rest
of the alignment.Thiswould amount to 17 percent of the alignment.

4.4.5 Compatibility with Local Plans and Policies

Compatibility with local plans and policies was determine@xgmiringay’ I € G SNY I 6 A S Q4
generalconsistency with locaind regionaB dzNA a RA QG A2y a4 Q o6f dzSLINAYy (G & T+
transportation strategiesThe results of this evaluatiomeasure ee presented inTable4-13.

In general, the alternatives are compatible with local plans and policies with a couple of
exceptions. For Alteratives 4 and 5, if service were to extend to Oaklamadditional 2€30
feet of rightof-way betweenwWestGrand Ave in Oakland and 65th StreeEmeryvillewould
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be required to accommodate a third track. This may not be consistent with local developmen
plans.Thesealternatives would alsoexceed the negotiated capacity allowed by UPRR.

Alternative 6(BART from Richmondould support the growth strategies of the corridor cities.
The alternative would generally not displace existing housing becausmstistruction would
predominately be within the existing rigiuf-way. However, there is a potential farlimited

taking of homes alongbout a 3/4 mile stretch odRumrill Boulevard in San Pablo in an area that

Table 4-13. Compatibility with local plans and policies

Performance -
. ) Summary of Findings
Option Rating
1. Express Bus Service 5 Does not conflict
2. San Pablo Avenue/ Macdonal There are some conflicts with complet&eet plans for
Avenue BRT S implementing bike lanes along portions of these corridors.
There are some conflicts with complete street plans for
3. 234 Street BRT 5 . . . p P .
implementing bike lanes along portions of these corridors.
. Extensiorto Oakland would require additional riglf-wa
4. UPRR Corridor Commuter Re 3 ) . . q . gof-way
Not consistent with capacity agreements with UPRR
5. UPREBNSF Corridor Extension to Oakland would require additional rigiitway
Commuter Rail 3 Not consistent with capacity agreements with UPRR
6.BARExtension from Rightof-way requirements are not known for maintenance
Richmond Station to Hercules 4 facilities and turn around tracks
Rightof-way requirements are not known fonaintenance
faciliti rn around tracks, and transfer n BART an
7 BART Extension from@rito acilities, turn around t acks, and transfer betwee and
3 DMU for the DMU option

del NorteStation to Hercules

Inconsistent with Richmond General PROBOwhich assumes
downtown Richmond service

serves lower income families. The rigiftway requirements have not beedetermined for a

potential new Hercules maintenance facility or expansion of the Richmond maintenance facility

and for the required turn back tracks in Hercules.

Alternative 7 (BART/DMU from EI Cerrito del Non@ydisplace existing housirigcated
between the station and the freeway althouglonstruction would predominately be within the
existing rightof-way. The fullright-of-way requirements have not been determined toe
maintenance facilies, turn back tracks, or theansfer between BART and MMservice at El
Cerrito del Norte (for the DMU option)ltArnative 7 would, however conflict with Richmond
General Plan 203@hich supports a futurdBARTextension from thelowntown Richmond
Station, so as not to isolate it from the main BART system
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4.5 Goal: Support sustainable urban growth

The Step 1 evaluation measures, methodology, and results for this goal are discussedrzelow
include West County PDAs served and availability and type of developable land served by
transit.

4.5.1 West County PDAs served

The rating for serving West County Priority Development Areas (PDA) was determined by the
FNBF Ay aljdZ2Z NS YAfSa 2F t5!a aSNWSR GAGKAY
With 35 proposed stationand stopsand the longest BRT alternativilternative 2 San Pablo
Avenue/ Macdonald Avenue BRates the highest serving 3.&guaremiles of PDAs, followed

by Alternative 323rd Street BRTserving 3.6&quaremiles of PDAs. In contrast, Alternative

BART Extensions from El Cerrito del N&ti#ion serves only 61 squaremiles of PDAS,

making it the lowest rated alternative

Alternatives were rated based on the following threshadfisrea in square miles in PDAs
within 1/2 mile of stationssenesless than 12 squaremile of PDAshetween 1/2 and 1 square
mile, between 1 and 2 square mildmtween2 and 3squaremiles and serving over 8quare
miles of West County PDARable4-14 summarizes the ratings of the Alternatives serniigst
Countypriority developmentareas.

44 Preliminary Evaluation and Screening
May 19 2016



West Contra CostHligh-Capacity Transit 8ty

Table 4-14: West County PDAs served

Area insquare
miles in PDAs
Performance within 1/2 mile

Total areain
squaremiles
within 1/2 mile

PDAs as &oof

total area
within 1/2

Summary of Findings

Option Rating of stations from stations from stations
With five stationoptions,
1. Express Bus Alternative 1 can potentially serve
.p 3 1.16 3.91 30% . P Y .
Service an area of just over &§quaremile
of PDAs.
2. San Pablo With 35 statioristop options,
Avenue/ Alternative 2 has highpotential
5 3.85 16.12 24% g. P
Macdonald to serve PDAs covering 3.88uare
Avenue BRT miles.
't GSNY I (statidrstop Q &
3. 234 Street BRT 5 3.68 10.66 35% options havea highpotential to
serve PDAs.
With two new stationoptionsand
4. UPRR Corridor two existing stationsAlternative 4
. 2 0.90 3.14 22% 9 srerna
Commuter Rail has thesecond lowespotential to
serve PDAs.
5. UPRIBNSF one exising swtontemane 5
Corridor 3 111 4.71 40% .g
. can potentially serve an area of
Commuter Rail )
over 1 square mile of PDAs.
6.BART Extension With four stationoptions,
from Richmond Alternative 6 can potentially serve
) 3 1.21 3.14 38% P . y
Station to an area of over $quaremile of
Hercules PDAs.
7. BART Extensior With four stationoptions,
from ElCerrito del Alternative 7has thelowest
2 0.51 3.14 16%

Norte Station to
Hercules

potential to serve PDAs.

4.5.2 Availability and type of developable land served by transit

The availability and type of developable land in areas served by transit can help indicate the
potential for transitoriented development opportunities around a transit statidtotential

new orinfill developmentsites include unused, vacant, or underutilized sigdéof the
alternatives have many properties near their stations that could provide development
opportunities. The performance rating for each alternative basedvalability ofpotentially

developable lands shown inTable4-15.

Table 4-15. Availability and type of developable land served by transit
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Option

Performance
Rating

Summary of Findings

There are approximately 100 potentially developable parcels within a half mi
the stations in this alternative. All of the stations in this alternative atben

1. Express Bus Service . . . . .
P 3 vicinity of potentially developable properties, particularly in Hercules and nec
the Hilltop Mall.
There are approximately 260 potentially developable parcels within a half mi
the stations in this alternative. This alternative has a relatively large number
2. San Pablo Avenue/ stations. Potentially developable properties are generally distributed through
Macdonald Avenue BRT S the aligyment, with high concentrations in Hercules, near the Hilltop Mall and
Richmond Parkway Transit Center, and in the vicinity of the El Cerrito Plaza
station.
There are approximately 180 potentially developable parcels wittialfamile of
the stations in this alternative. This alternative has a relatively large number
3. 234 Street BRT 4 stations. Potentially developable properties are distributed throughout the
alignment, with high concentrations in Hercules, near the Hilltop Mall, and in
vicinity of the Port of Richmond.
. There are approximately 30 potentially developable parcels within a half mile
4. UPRR Corridor . pp . y . P y P p. S .
. 1 the stations in this alternative. There are only two stations in this alternative,
Commuter Rail . . .
both have multipledrge properties nearby that are potentially developable.
There arenearly50 potentially developable parcels within a half mile of the
5. UPRFBNSF Corridor sFations in this alterna?ive. The Hercules and A.tlas Rpad stations have aelgle
Commuter Rail 2 high number of potentially developable properties, with fewer near the
Richmond Amtrak Station. The Willow Ave station would have slightly more
developable properties than the alternate station to the east at Palm & Willoy
. There are approximately 70 potentially developable parcels within a half mile
6. BART Extension from r . F_)p )_(I y . potentia’y v. p_ pr SWI.I !
. . the stations in this alternative. All of the stations in this alternative are near
Richmond Station to 3 . . . .
potentially developable properties, particularly those statdn Hercules and
Hercules .
near the Hilltop Mall.
There are approximately 110 potentially developable parcels within a half mi
7. BART Extension from . pp . y . P Y . P P
. the stations in this alternative. All of ttetations, San Pablo Dam Road,
ElCerrito del Norte 4

Station to Hercules

Richmond Parkway, and Hercules Transit Ceamge a relatively large number
of potentially developable properties within a half mile.

The ratings are based on a hilgivel assessment of the parcel size and existing landwiseis

a half mile of each station for each alternative. Parcel sizes were assessed using Contra Costa

and Alameda county GIS data and existing land uses were evaluated based on aerial
photography and property data available in Google Earth. The follosvitegia were used to
determine if a parcel was potentially developable:

1 Size: Land near a transit station should be large and contiguous to make a substantial

development feasible. Properties at least one acre in size are considered to
accommodate potenal future development levels that smaller parcels could not

support.Only those parcels at least one acre in size were considered as potentially
developable.
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1 Vacant or underutilized: Land that is vacant or underutilized would be easier to
redevelop tharland with substantial improvements. Parcels at least one acre or larger
were examined using aerial photos to determine if the parcel appeared to be vacant or
if a substantial portion of the parcel did not have structures. For example, a parcel
‘containinga warehouseype store surrounded by a very large parking lot would be
considered underutilized and therefore included as a potentially developable property.
Several types of properties were not considered developable even if they included
vacant land. fie properties that were considered natevelopable included schools,
cemeteries, water bodies, active rail lines/yards, parks and recreation facilities, and
power stations. Additional nedevelopable properties included those that had a
substantial areadentified as wetlands or riparian areas in the National Wetland
Inventory, or areas that appeared on the aerial photos to be environmentally sensitive,
such as areas with steep slopes.

As noted in the table above, all of the alternatives have potentiadlyetbpable properties near
their stations. The alternatives with the largest number of statistaps (Alternatives 2 and 3)
also have the highest number of potentially developable parcels. The remaining alternatives
have fewer stations and range betweahout 30 and 110 developable parcels.

For all alternatives, the actual number of developable properties is likely lower than the
number of parcels reported in the table aboas this was a highevel assessmenfuture more
detailed study could consider rtiple other factors, such as shoreline and zoning restrictions,
existing property ownership (e.g. governmewned propertiesnay not be developable),
soil/geologic conditions, market factorsnd property size.

4.6 Goal: Provide equitable access for residents and businesses

The Step 1 evaluation measures, methodology, and results for this goal are discussedriztlow
include population, employment, and households with access to (or accessible from) transit
stations and congestion relief based on estimatedugttn in VMT

4.6.1 Population, employment, and households with access to (or
accessible from) transit stations

t 2LJdzf | A2y SYLX 28YSyidz FyR G20Ff ydzYoSNJ 27
proposed stationswere calculated from th€CTA Trav®emand model for existingonditions

and 2040projectiors. The mtingwasassessetby estimatingthe total number ofpopulation,
employment and householdwithin a half mile of the Alternativ&proposed stations.

Alternative 2 San Pabl@&venue/Macdonald Avenue BRTas the highest ratingn contrast,
Alternative 4 UPRR Corridor Commuter Raibuld serve the least amount of population,
employment and households within a half mile from its proposed stations.
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Alternatives were ratethased on the following threshold&or population and employment
combined: 1- serves less thaB0,00Q 2 - serves 30,000 to 59,999;¢Xerves 60,000 to 89,999;
4 ¢ serves 90,000 to 119,999; and;Serves 120,000 plus total. Households were evaluated
basd on the following criteria: & serves less than 10,000g&erves 10,000 to 19,999;¢3
serves 20,000 t0 29,999;serves 30,000 to 39,999, and;Serves 40,000 pb households
Table4-16 summarizesatings ofthe employment, population and households served within a
KFEF YAETS 2F (GKS 't SNyl GA@®SaQ aidldArzyao

Table 4-16: Existing population, employment, and households with access to stations

Population Employment  # of households

Performance  within a 1/2 within a 1/2 within a 1/2 Summary of Findings
Option Rating mile of sations  mile of stations mile of stations
Alternative 1 can potentially serve
1. Express Bus . .
Service 3 57,730 23970 21500 over 100,00@ombinedpopulation
and employment
2. San Pablo Alternative 2 has the highest
,:\/lvenue/ 5 196165 68220 69.890 potential toserve Fhelargest
acdonald amount ofpopulation,
Avenue BRT employment and households
F'f GSNY I GADS o0Qa
3.23'Street BRT 131165 31,485 2650 e second highest potential to
servepopulation, employment and
households
. Alternative 4 has the lowest
4. UPRR Corrl_dor 2 39,114 14,297 11,984 potential to servepopulation,
Commuter Rail
employment and households
5. UPREBNSF Alternative 5 has highpotential
Corridor 4 67,690 22,807 22,839 to servepopulation, employment
Commuter Rail and households
6.BART Extensiot Alternative 6 can potentially serve
from Richmond 3 60.960 15525 20250 a combined?6,484population and
Station to employment
Hercules
7. BART Alternative 7can potentially serve
Extension from El a combined70,076population and
Cerrito del Norte 3 59,003 11,073 21,063 employment.
Station to
Hercules

4.6.2 Congestion relief based on estimated reduction in VMT

Congestion and vehicle miles of travel (VMT) are closely related. Increases in VMT, in busy

corridors will increase congestion. A HCT alternative will offer greater congestion relief on West

County roadways the greater the reduction in auto VMT. Auto VdTction itself varies with
the number of auto drivers shifted to transit (new transit trips) and the length of the new trip
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on transit. Mode of access to transit can also affect VMT, for instance, if auto access to transit
can be reduced whether or not ¢htransit user is a new or existing transit user. However, this is
anticipated to have a marginal effect on VMT compared to the reduction that occurs when long
auto trips are diverted to transiiThe performance rating for each alternative based on is

shown inTable4-17.

Table 4-17. Congestion relief based on estimated reduction in VMT

Performance -
. . Summary of Findings
Option Raing
. Substantial share of users expected to be shifted from autos;
1. Express Bus Service 5 . .
average trip length likely comparable or longer than BART
2. San Pablo Avenue/ Macdonal Short trips lengths on average, therelayiting estimates of auto
Avenue BRT 2 VMT reduction of new transit riders
Short trips lengths on average, thereby limiting estimates of at
3. 234 Street BRT 2 bs teng ge: yimiing
VMT reduction of new transit riders
. Low to moderate ridership althoughost users expected to be
4. UPRR Corridor Commuter Re 3 . P . gn . P
new to transit; long average trip length per rider
5. UPREBNSF Corridor Low to moderate ridership although most users expected to be
Commuter Rail 3 new to transit; long average trip length per rider
6.BART Extension from Substantial ridership, including large number of new transit us:
Richmond Station to Hercules S making long transit trips; results in high VMT reduction
7. BART Extension from@&®#rrito 5 Substantial ridership, includidgrge number of new transit users

del NorteStation to Hercules making long transit trips; results in high VMT reduction

BART alternatives are expected to perform best at reducing VMT along with Express Bus
alternatives. They would be followed by Commuter Rail alternatives andBRanalternatives.
Substantial VMT reduction from a BART investment results from the relative long trip length of
the typical BART rider (13 miles; National Transit Database, 2013) and the anticipated high
number of new transit riders. The Express Bus Adtve would perform similarly becauge

would divert auto drivers from using80 for long distance trips to Berkeley, Emeryville, and/or
Oakland.

The low VMT reduction from BRT alternatives is mainly due to the short trip length of bus riders
(3.7 miles on AC Transit; National Transit Database, 2013) despite the high ridership these high
frequency lines can generate. A substantial portion of BRT riders will likely be new riders but
not nearly as many as on BART or other modes serving new transit esrit@w example, the

East Bay BRT project, 9.5 mile¢ength is forecast to generate approximately 9,000 new trips

on transit when implemented. The projected reduction in annual VMT is 12.6 million vehicle
miles The Santa Clara County BART extensidtati San Jose, just under 10 miledength is
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forecast to generate approximately 27,000 new trips on transit each weekday. The projected
annual VMT reduction is 83.2 million vehicle miles.

Commuter rail alternatives are expected to generate \f#ductionsandcongestiorreliefat a
level less than theBARTalternatives but greater than theBRT alternativedVith commuter rail
alternatives extending from Martinez to the Richmond Amtrak/BART statiompproximately 20
miles in length or continuingto Oakland Jack London Squarapproximately33 miles the
average trip length is expected to belatively high taserveworkerstravellingto and fromthe
major employment centers the East Bay

Average trip length on commuter rail would likely be tiighest of any of the HCT modes

under consideration, generating significant VMT reduction for each auto trip diverted to the
new transit service. Total VMT reduction will be limited by the fact that commuter rail ridership
is anticipated to be low to modate. The low to moderate ridership is due to the more limited
service offered by commuter rail alternatives 4 and 5, which is proposed as peak periods,
weekdays only, and the less direct access to employment centers that the alignments offer.

Convenient acess to dense employment center is key to generating ridership. BART and
express bus ridership, including the number of new transit trips, is expected to be several times
greater than commuter rail ridership because of the higher service levels each affdrthe

more direct access to employment centers in the East Bay.

4.7 Goal: Make efficient use of public funds

The Step 1 evaluation measures, methodology, and results for this goal are discussedrimklow
include order of magnitude capital costs; order cdignitude operating and maintenance
(O&M); and public and stakeholder support for proposed alternatives

4.7.1 Order of magnitude capital costs

A capital cost estimate was prepared for each alternafie. estimates are based on very
preliminary and limited infomation andtherefore serve as a general guidelinérelative costs

for preliminary screening of alternativeBhe alternatives that are selected for further
evaluation will have more refined, yet still preliminary cost estimatésre specific and

detailed studies in the futurevould need tobe conducted as the design and planning progress.

All costs argrovidedin 2015 dollars. No cost escalationYear of ExpenditureYQEis

included as there is no project schedule available for the escalation/projection calculation.
addition to escalationteéms specifically excluded from the estimate include finance charges,
mitigation cost for sea level rise, maintenance facilitesatement of contaminated soils or

7 This information is presented in the respective environmental impact statements for each project.)
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hazardousmaterials if any, and furniture, fittings and equipment (FFE) unless it is an integrated
part of the buildings.

Capital cost estimates are considered as Class 4 Estimaties Agsociation for the
Advancementf Cost Engineerind\ACEEstimate Classificatiosystem The cost estimates
based on limitegrojectinformation with project definition from 1 to 15% complete. Expected
accuracy ranges for this class of estimate-4&% t0-30% on the lower end and®® to +50%

on the higher end.

Table4-18 presentsthe estimated capital costs for the range of Step 1 alternatiVes. analysis
is based on the cogtf full implementation of the projects, with the exception of the commuter
rail alternatives which have unaccounted costs as noted beidtgrnative 3 is the highest
performing for this criterion becaudais corridor is the shortest in length and theredowould
not incur the same level of capitavestment with the otherBRT and bus options, Alternative
1 and Alternative 2, following closely behind.

Table 4-18. Estimated project capital cost (2015%)

Option Performance Rating Capital Cost (in millions)
1. Express Bus Service 4 $247.9
2. San Pablo Avenue/ Macdonald Avenue
BRT 4 $247.6
3. 234 Street BRT 5 $120.8
4. UPRR Corridor Commuter Rail 3 $338.0¢
5. UPRMBNSF Corridor Commuter Rail 3 $346.5*
6.BART Extension from Richmond Station 1

1 $2,4528
Hercules
7ABART Extension from E&errito del Norte

. 1 $2,4652

Station to Hercules
7BBARTDMUEXxtension from ECerrito del

1 $2,169.6

Norte Station to Hercules

*Capital cost for Alternative 4 doemt includethe costs associated with UPRR negotiations and the costs for
major capital investments such as grade separating tracks at Jack London Square or acquidrfigvagtin
Alameda County.

**Capital cost for Alterative 5 does not incluithe costs associated with UPRR and BNSF iatigois and the
costs for major capital investments such as grade separating tracks at Jack Londoroqugrering rightof-way
in Alameda County

The two commuter rail alternatives, Alternatives 4 andrgw as modestly more expensive
than the bus alternatives, but there are several potentially large items that are not accounted
for in this cost estimate: the costs of addressing sea level rise issues on the Capitol Corridor
alignmens; the cost of grade gmrations in the Jack London Square aaed additional right of
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way and third track that are needed in Alameda Couatyd the premium associated with
negotiations with the UPRR and BNSF to change or establish operating agreements.

Alternatives 6 and 7 arthe lowest performing due to the high capital costs associated with
significant infrastructure investment for a BART extensiamo separate cost estimates were
prepared for Alternative 7, shown as Alternativesahd 7B, in order to reflect a DMU optian

Step 2 evaluation will calculate the capital cost per project rider using estimates and ridership
forecasts in order to more fairly compare the range of alternatives.

There are benefits associated with incremental implementation of transit improvemehish
were not fully explored in this first step of the evaluation process. As the study advances to the
next step of refinement and evaluation, phased implementation strategies will be explored.

4.7.2 Order of magnitude operating and maintenance (O&M)

Operatiors and maintenances costs were estimated for the Step 1 options. Cost elements
includeweekday revenue vehiclailesand hours stations,operating characteristics such as
servie frequency and number of tripand passenger vehicles or trains and spares. A
annualization factor was applied depending on the type of serfitecosts are base year costs

in 2015 dollars. No cost escalation to YOE is included as there is no project schedule available
for the escalation/projection calculation.

Table4-19 presents estimated annual operating and maintenanasts foreach alternaive.

The O costs are presented as both the total of the project alternative as well as estimated
costs for West County service only. The ratings are applied to each alternative based on the
total annual O&M costdAlternative 3 received the highest performance natifor having the
lowest O&M costAs shown in the table, Alternative 2, 6, and 7 have significantly higher
operating cats than the other alternatives, thus performing the loweSiternative 2 has

higher operating costs than the other two alternativeschase it includes the portion of the
route in Alameda County and therefore provides a broader level of service coverage than
Alternative 3 while the costs for operating BART are also higher than costs for operating buses
Alternatives 4 and 5 have modegabperating costs as they benefit from higher capacity trains
and shared maintenance responsibilities.

Step 2 evaluation will calculate tlanual operatingost perprojectrider using estimates and
ridership forecasts in oler to more fairly compare theange ofalternatives.
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Table 4-19. Annual O&M costs (2015 dollars)

Total Annual O&M Cost Estimated Costs for West
Performance (in millions) County Service ONL(h
Option Rating millions)
2. San Pablo Avenue/
Macdonald Avenue BRT 1 $294 $202
3. 23d Street BRT 5 $8.2 $8.2
4. UPRR Corridor Commuter R 3 $15.6 $100
5. UPRMBNSF Corridor
Commuter Rail 3 $157 $101
6.BART Extension from
27. 27.
Richmond Station télercules 1 $279 $27.9
7. BART Extension from El
Cerrito del NorteStation to 1 $287 $28.7

Hercules

4.7.3 Public and stakeholder support for proposed alternatives

The outreach to date has been focused on a round of stakeholder meetings with the cities and
the countyover the summer of 201&nd a telephone town hall conducted in cooperation with
Contra Costa Transportation Authority (CCTA) in Nove2®&s The resus of the public and
stakeholder engagemeratre summarized irrable4-20.

The telephone town hall provided an opportunity for solicitiegdback froma broad base of

the West County community to determine their preference for transit improvemedtghe

Mpn NBaLRYRSyda G2 | ljdzSadA2y Fo2dzi a2 KF{d | RR
2830 [/ 2dzyi@Ké | LILINREA Y (i SfBARTEx®Ehsioh, PHRNDani SR LINS
expansion of express bus, and 18% for expansion of Capitol Corridor service.

Table 4-20. Public and stakeholder support

Performance -
. . Summary of Findings
Option Rating
. Provides relatively quick capacity enhancements for commute
1. Expres8us Service 4 .
trips, though less popular than BART
2. San Pablo Avenue/ Macdonal Provides ability to serve a broad number of people, but may hi
Avenue BRT 3 traffic and parking impacts arorridors where implemented
Provides ability to serve a broad number of people, but may hi
3. 234 Street BRT 3 . y ) . P .p y
traffic and parking impacts on corridors where implemented
Would meet the objectives for expanding transérvice in
Herculesand is strongly supported by Herculdsit lower ratin
4. UPRR Corridor Commuter Re 3 . g.y PP y. u, . g .
in terms ofoverallpublic supportand higher risks associated wit
sea level rise
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. Performance Summary of Findings
Option Rating
5. UPRMBBNSF Corridor More viable alternative for commuter rail, but Herculess
Commuter Rail 3 expressed concern about potential noise impact on residents
6.BART Extension from BART extension enjoys strong public support and this option i
Richmond Station to Hercules S favored by Richmondas compared to Alternative #7
7. BART Extension from@&®#rrito 4 BART extension enjoys strong public support, but this alternat

del NorteStation to Hercules is not supported by Richmond

Each city has its own perspective on what would best serve their respective jurisdictions. Most
citieswould like to see improved transit accessibility and bus service improvements as a
strategy that can introduce expanded capacity in the shenn. Somecity staff have
expressectoncerns aboutthe potential loss of a travel lane and-street parking for the BRT
alternatives. Because BRT is a new concept for West Contra Costa County, the apprehension
over the potential parking and traffic impacts of atpetial BRTor BRT hybriavould need to be
overcome and a better understanding of the benefits would need to be provided. In addition to
the general parking concerns outlined above, cities such as Pinole have expressed concern
about the availability andse of existing parking by bus patrons within their jurisdiction. A
strategically placed par&nd-ride facility or transit station would address these concerns.

4.8 Summary of ratings
The Step 1 evaluation ratings are summarizeflahle4-21 and discussed below.

In comparing the eight alternatives against the goals and objectives for the project, the bus and
BART alternatives had the highest levels of gantance, though each alternative performs well

in some areas. The bus alternatives are cost competitive and they capture the greatest number
of potential passengers within a half mile of the stations or stops, serve the greatest number of
low income ridersprovide the highest level of service to the West County PDAs, and provide
good connections to other transit providers and destinations. Because the San Pablo/
Macdonald Avenue BRT Alternative (Alt. 2) is longer than tHeS2@et BRT Alternative (AR),

it scores better in some circumstances, including regional transit centers served, service to low
income areas, and availability and type of developable land. The Express Bus Alternative (Alt. 1)
is a better option for providing an alternative to trdve single occupant autos on the freeway

and would more quickly deliver patrons to their desired destination. While the BRT alternatives
(Alternatives 2 and 3), can be implemented relatively quickly, they do not have as high of
potential for capturing riérs from the 480 or 1580 corridors and would likely not realize as

great of benefits in terms of reducing VMT as the other alternatives would as trips tend to be
shorter for these type of services.

For larger and longer term investment, the BART altevest(Alternatives 6 and 7) score higher
than the commuter rail alternatives (Alternatives 4 and 5), despite their high costs. The BART
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alternatives outperform the commuter rail alternatives in almost every category except for
environmental impacts and ctss The BART and commuter rail alternatives are fairly

comparable with respect to environmental impacts, with the exception of avoidance ef low

lying areas, as the commuter rail alternatives follow the shoreline (this is particularly true for
Alternative4). The costs for the BART alternatives would be substantially higher than those for
commuter rail. However, there are still considerable unknown costs for the commuter rail
alternatives, including the graggeparation and additional right of way costdOakland,

possible cost or timing of sea level rise mitigations, and costs associated with UPRR and BNSF
negotiations for establishing additional services.

Between the BART alternatives 6 and 7, the BART Extension from Richmond Station to Hercules
Alternative (Alt. 6) performs either the same or higher than the BART Extension from EIl Cerrito
del Norte Station to Hercules Alternative (Alt. 7) for all evaluation criteria except for the
availability and type of developable land served by transit. Alternatperibrms higher in this
category since there are approximately 110 potentially developable parcels within a half mile of
the stations in this alternative (as compared to 70 parcels in Alternative 6). The primary
difference in performance between Alternagis 7A (conventional BART technology) and 7B

(DMU technology) lies in air quality and GHG impacts and transportation energy use. The use of
DMUs would somewhat reduce air quality and GHG benefits and increase transportation

energy use due to new engine emisns and the use of new diesel engines. The DMU options
would also require a transfer for patrons at the El Cerrito del Norte Station. Conventional BART
technology is however more expensive; the use of BART technology for Alternative 7A
extension iestimated to cost $295.6 million (in 2015 dollars) more than the DMU technology

for Alternative 7B.

The initial screening process has focused on how the fully implemented alternatives would
perform against the adopted goals and objectives for the study. Asopéne analysis, it

became clear that alternatives also have potential for achieving positive results with
incremental improvements. In particular, the bus and commuter rail options have potential for
realizing short and mediusterm benefits with incrematal improvements. For example the
Express Bus Alternative 1 could benefit from the initial introduction of new bus service to
Alameda County in the shetérm and could be buHtp as capital investments are made to
support these services over time. ThBERR Commuter Rail Alternative 4 also provides
opportunities for short and mediurerm improvements. A fare subsidy for West County

transit patrons using the Capitol Corridor service could potentially be implemented in the short
term and the completion oftte Hercules Intermodal Transit Center, which could provide
commuter rail access to the northern part of West Contra Costa County as well as for
commuters who may access it fror80, could provide mediurterm benefits.
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Table 4-21. Summary of Step 1 evaluation results

No. Evaluation Criteria Alternative 1 | Alternative 2 | Alternative 3 | Alternative4 | Alternative 5 | Alternative 6 Alternative Alternative
Express Bus| San Pablo 239 Street UPRR UPRRBNSF BART A 7B
Service Avenue/ BRT Corridor Corridor Extension BART BART
Macdonald Commuter Commuter Richmond Extension E| | Extension El
Avenue BRT Rail Rail Station to Cerrito del Cerrito del
Hercules Norte Station | Norte Station
to Hercu|e$ to Hercules
Conventional DMU
BART
Travel time improvement 2 2 2 4 4 4
2 Travel timereliability 3 2 1 4 4 5 5 5
3 Regional transit centers
served 4 5 3 2 3 3 3 3
4A  Transit Existing 3 5 5 3 1 3 2 2
market
4B Lotential FUtUre 3 5 5 3 1 3 2 2
5 Quality of connections 4 5 5 3 5 5 5
6A  Service Existing 2 5 4 2 2 3 2 2
6 ©loW e
income 1 5 3 2 2 2 1 1
areas
7 Service to underserved
transit markets 4 ° 5 2 2 3 2 3
8 Potential environmental
impacts 5 4 4 4 4 4 4 3
9 Air quality and GHG
impacts 4 2 2 3 3 4 4 3
10 | Transportation energy use 4 2 2 3 3 4 4 3
11 | Risk associatedith sea
level rise 3 4 4 1 3 S S S
12 | Compatibility with local
plans and policies ° ° S 3 3 4 3 3
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No. Evaluation Criteria Alternative 1 | Alternative 2 | Alternative 3 | Alternative4 | Alternative 5 | Alternative 6 | Alternative Alternative
Express Bus| San Pablo 239 Street UPRR UPRFBNSF BART A 7B
Service Avenue/ BRT Corridor Corridor Extension BART BART
Macdonald Commuter Commuter Richmond Extension EI | Extension El
Avenue BRT Rail Ralil Station to Cerrito del Cerrito del
Hercules Norte Station | Norte Station
to Hercu|e$ to Hercules
Conventional DMU
BART
13 | West County PDAs served 3 5 5 2 3 3 2 2
14 | Availability and type of
developable land 3 5 4 1 2 3 4 4
15 | Population, employment
and households 3 5 5 2 4 3 3 3
16 | Congestion relief 5 2 2 3 3 5 5 5
17 | Order of magnitude capital
costs 4 4 5 3 3 1 1 1
18 | Order of magnitude O&M
costs 4 1 5 3 3 1 1 1
19 | Public and stakeholder
support 4 3 3 3 3 5 4 4
Summary of Performance
1 1 1 1 2 2 2 3 3
2 3 5 4 6 4 1 5 5
3 7 1 3 10 12 8 3 6
4 7 4 4 2 3 5 6 5
5 3 10 9 1 0 5 4 4
Evaluation Scale:
1 2 3 4 5
Lower Performing » Higher Performing
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5 RECOMMENDATIONS FOR STEP 2 EVALUATION

Based on the&stepl evaluation results, anith order toprovide a range of optiongive
alternativesare recommendedor Step 2 refinement andurther evaluation.

It is recommended that all of the bus alternatives, Alternatives 1, 2, and 3 be carried forward.
The bus alternatives are lower cost and have the potential for implementation in a shorter time
frame than any of theail alternatives. In particular, Alternative 1, the Express Bus Alternative,
which is an expansion of already successful express bus programs, has the greatest potential for
shortterm implementation should funding become available.

We are also recommenalj that Alternative 6, the BART extension from Richmond Station, also
be carried forward. BART, despite its expense, looks like it has the greates¢tongotential

for connectivity, serving potential transit markets, and congestion relief than comnnaiter
Alternative 6 is also supported by BART staff and City of Richmond Policy and does not conflict
with Title VI requirements.

It is also recommended that short to medium term investments to improve access in the UP
Corridor be further exploredSubsidized fares for West County residents to ease the financial
burden of using Capitol Corridor service and additional options for opening up service at the
planned Hercules Intermodal Station may offer viable short or med&anmm solutions.
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APPENDIX A

Origin-Destination Pairs for Travel Time
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APPENDIX A

Origin-Destination Pairs for Travel Time

Alternatives to Be Compared for the Indicated-D Pair
- N San Pablo/ UPRR BNSF Richmond | El Cerrito
ggr%:galjrﬁls;gfxglf%me No/Build Existing Ilzfgrclalsssgz Macdonald | 23rd St BRT Commuter Commuter to I-80 to I-80
BRT Rail Rail BART Ext| BART Ext
Hercules TC to El WestCAT J to El Cerrit K K K K K
1| Cerrito del Norte BART]| del Norte
WestCAT J to El Cerrit
Hercules TC to del Norte, BART to 12tf K K K KF K K K
2| downtown Oakland Street
Hercules TC to WestCAT Route C3 &
3| Richmond BART AC Route 74 K K KF K K
Hilltop Mall TC to El
4 Cerrit% del Norte BART| WestCAT J KFF K K K KFF
WestCAT shuttle &
Hercules Intermodal T( Route C3 to AC Route K K K KF KF
5| to downtown Oakland | 74; BART to 12th Stree
Marina Bay (Richmond| AC Route 74 to 72M to K
6| to El Cerrito del Norte | El Cerrito BART
AC 74 to Richmond
Marina Bay (Richmond| BART, BART to 12th K
7| to downtown Oakland | Street
AC Route 72M &
Richmond BART &G K K
Tewksbury Turnaround Route 40 to EI Cerrito
8| to Downtown Oakland | del Norte BART
* Shuttle assumed between Hercules TC and Hercules Intermodal Center
** Route J to BART or Express Bus Richmond Parkway station
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0-D Pairs for Travel Time (Improvement) Evall

HCT Alternative Baseline
1-80 / | 580 Express Bus. San Pablo/Macdonald BRT 23rd St BRT UPRR Commuter Rail BNSF Commuter R: Richmaond to I-80 BART Ext El Cerrito to 1-80 BART Ext Existing Transit Services as Noted
Travei
origin-Destination for Comparing X Travel Time Travel Time Travel Time Travel Time Travel Time Travel Time Travel Time
No-Build (Existi Travel Path Route Route Route Route Time Route Route Route Route(’
Travel Time o-Bulld [Existing) Travel Pa {min {min) {min) fmin) P {min (min} (min) o
Express to Macdonald 23rd ST BRT 10 miles + Extension to Richmnd plus
1 :::T"h"'cw El Cerrito del WestCAT | to El Cerrito del No 25 |transfer. SPA BRT to BART + 53 SPA BRT 12.2 miles. 53 BART + .57 minute 20 BART between Richmond and| 15 |All on BART 15 West cat JX
franster penalty 5°7.5 transfer penalty El Cerrita del Norte
BRT to Richmond BART. Hercules TC Shuttle to Extension to Richmend plus Extension plus 21 minute
2 |Hercules TE o downtown akiang | WESKCATI 106l ComodelNorta, BART |y |g L S o [Tanstertosaar o 12th o |TCTmNGAS2LS o |HercdesTCons 222 . e me 38 oo e || ags | Westcatixs BARTE
tow [to 12th Street St plus 57 transfer miles. 5730 transfer miles e Cerrito to 12¢h
125t Norte and 12th St
penalty penalty
Hercules TC Shuttle to
3 |Hercules TC to Richmond BART | WestCAT Route C3 & AC Route 74 57 [13miles 3 [10mies 35 |TCTrantoRichmond |, Hercules TC to Richmond 1 7.6 miles 67  |WestcatC3saCTa
miles. .5%30 transfer 5.7 miles
penalty
ﬂ:ﬁ:ﬁlﬁ?iﬁ: ' 21 miles to Richmond 4 minute Westcat ] + 5
o |Milltop Mall TC 1o €l Cerrito del Norte | oy ) 25 | 5*10 transfer penalty + & 7 [s2mies a7 [BART BART twE Cerrto 13  miles 1o Richmond, plus 2 miles BART + 5*15 transfer 14 |westcat)
BART el Norte with 5°7 BART to el Cerrito el Norte
mile SPABRT + 5°7.5 penalty
transfer penalty
ransfer penalty
. N |4 minute shuttle plus 515
5 [Hercutes itermodai Tc 1o | WestCAT shuttle & Route €3 ta AC N e e e o | s [PhSmiesheraiesnc | |MecdeTClols 2 . transfer penalty plus s [shuttles westcatxs
downtown Oakland Route 74; BART to 12th Street o oo to s 5e20 raneter cemit Hercules TC to Richmond BART
d penalty penalty plus 24 minutes to 12th St
huttl
& |Hercules ITC to Richmond BART 53 |12.1mies 43 |99 miles 16 [9miles 101 ic”;:" st eat &3 ¢
9 minute walk to AC 40
Marina Bay (Ric to |AC 74 BART, BART to 12th
7 |downtown Oskland street 24 |1miles 415 |on Cutting, Plus BART
20 minutes

* Shuttle assumed between Hercules TC and Hescules Intermodal Center
** Route J ta BART or Express Bus Richmond Parkway station

Indicates that the 0-0 pair is not served by

to complete the trip
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APPENDIX B

Transit Market Potential Analysis
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Figure B-1: Alternative 1. Express Bus Service Existing Transit Suitability (TSI) Half Mile Capture Zone
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Figure B-2: Alternative 1. Express Bus Service 2040 Transit Suitability (TSI) Half Mile Capture Zone
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Figure B-3: Alternative 2. San Pablo Avenue/ Macdonald Avenue BRT Existing Transit Suitability (TSI) Half Mile Capture Zone
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Figure B-4: Alternative 2. San Pablo Avenue/ Macdonald Avenue BRT 2040 Transit Suitability (TSI) Half Mile Capture Zone
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Figure B-5: Alternative 3. 23rd Street BRT Existing Transit Suitability (TSI) Half Mile Capture Zone

SourceWSP|Parsons Brinckerhoff and Kimlégrn, 2015
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