WESTSIDE SUBWAY EXTENSION

Noise and Vibration
Technical Report

@ Metro

August 2010






@ Metro

Final Noise and Vibration Technical Report

Table of Contents
Table of Contents
1.0 INTRODUCTION ...ttt csenre s esaseesessaneesssssnnessssssnnessssssnnesssssnnns 1-1
2.0 PROJECT DESCRIPTION .....cciiiiiiiiiiiniiiininneeinenreecneneesesanessesnnnnsssssnnessssssnnesssssnnns 2-1
2.1 NO BUild AErNatiVe....cc.eeviruieieeiieiesiteieeteeet ettt ettt sttt et st be s 2-1
2.2 TSM AREINIALIVE ...ouveriieiieiieteeitesieet ettt ettt ettt ettt e st et e et e st e eatess b e s bt e st e saeensesaeensesseenee 2-1
2.3 BUild AREINAtIVES c..eeueiiieiieiieie ettt sttt st sttt e 2-1
2.3.1 Alternative 1—Westwood/UCLA EXtENSION. ...c.coeruerrerierreieeinienenienenreneeeenennens 2-2
2.3.2  Alternative 2—Westwood/Veterans Administration (VA) Hospital

EXEOIISION 1euteiiiiie ittt ettt ettt e sttt e et e et e s eeeaeee s 2-2
2.3.3  Alternative 3—Santa Monica EXteNnSioN .......ccccevevvererieniinieneneneneneneenesesennens 2-2

2.3.4  Alternative 4—Westwood/VA Hospital Extension plus West Hollywood
EXEOIISION 1euteeiiiie ettt ettt ettt et e s e st s e e eaeee s 2-4
2.3.5 Alternative 5—Santa Monica Extension plus West Hollywood Extension............ 2-4
2.3.6  Stations and Segment OPtONS ........ccciiuiiiiiiiiiiiiiiicee s 2-5
2.3.7 Option 1—Wilshire/Crenshaw Station Option ........ceccevevverererierenenienenenenennens 29
2.3.8 Option 2—Wilshire/Fairfax Station East Option......c..ceceeverererenicnenienicnencnennens 29
2.3.9 Option 3—Wilshire/La Cienega Station Option.........ceceevererererenerenenenennenne 2-10
2.3.10 Option 4—Century City Station and Segment Options ........cccceevvevverveerrveneennne. 2-10
2.3.11 Option 5—Westwood/UCLA Station Options.......c.cceveeververuererereneneniennenennenne 2-11
2.3.12 Option 6—Westwood/VA Hospital Station Option........cccceceverererercnenenennenn 2-12
2.4 Base StaIOIIS ..eeeeiueieriieeiiie ettt ettt ettt st et s et e st et e s bt e s be e e nareesneee e 2-12
2.5 Other Components of the Build Alternatives..........ccceceeveeerierieiieiieeeiinineneeeeeeeeee 2-13
2.5.1 Traction POWer SUDSTAtIONS......cceeriiruieriirienieriierieeiesie et 2-13
2.5.2  Emergency Generators .......ccocouiiiiiiiiiiiiiiiiiiiciccccicee e 2-13
2.5.3 Mid-Tunnel Vent Shaft........coooiiiiiiiiiiiiieeee e 2-13
2.5.4  TrackwWork OPHONS ...coeruiriiririiricrtceeeere e 2-14
2.5.5 Rail Operations CeNter ......c.ccocevveririrererereneneseneee e 2-16
2.5.6  Maintenance Yards ......c.ccocceveererierereneninenenesesese e e 2-16
2.6 Minimum Operable SEgMENts .........ccceviiiiiiiiiiiiiiicic e 2-17
2.6.1 MOS 1—Fairfax EXtENSION c..coververterieriereneneseneneeeseses e 2-17
2.6.2 MOS 2—Century City EXteNSion......ccccceiviiiiiiiiiiiiiiiiiiiciccicccee s 2-17
3.0 STANDARDS AND REGULATIONS......cooiiiriiitretcneter e eesnne e snnneseessnnes 31
3.1 NOISE STANAATAS ..eveviiiiirierieeeeeeereseeeee ettt 31
3.2 Vibration Standards ........cccceceeererenenenenenenenesesesese e 3-4
4.0 AFFECTED ENVIRONMENT/EXISTING CONDITIONS ...c.eeuiiiiiieeeeeeeeeeeeeeeeeeenne 4-1
4.1  Area of Potential EffeCt .....cocevueririniiniiriiee e 4-1
4.2 Existing ConditionS.......ccoiuiiiiiiiiiiiiiiiiiiciicce e 4-1
4.2.1  No Build AREINatiVe ....coeeuieiieieiiieeeeeeceeeeeeeeeeeeeee s 4-2
4.2.2 Transportation System Management Alternative.........coccecceuervereneneneniesrencnnennes 4-2
4.2.3  Alternative 1—Westwo0d/UCLA EXtENSION. ....cc.cocerverueruerieieienenienieneereeenenennes 4-2
4.2.4  Alternative 2—Westwood/VA Hospital EXtension .......c.cceceevevererencnencncnennens 4-12
4.2.5 Alternative 3—Santa Monica EXtension ........cccecveerereevienieiieninineneneceeeeeennn 4-12

4.2.6  Alternative 4—Westwood/VA Hospital Extension plus West Hollywood
EXEEIISION L.ttt 4-13
4.2.7  Alternative 5—Santa Monica Extension plus West Hollywood Extension.......... 4-14
4.2.8 MOS 1—Fairfax EXteNSION ...ceeruiruirieeiiniinenieeesesesteseeeesrese e 4-14

WESTSIDE SUBWAY EXTENSION

August 12, 2010

Page i



@ Final Noise and Vibration Technical Report
Met ro Table of Contents

4.2.9 MOS 2—Century City EXtENSION......ccceiviiiiiiiiiiiiiiicciciccccce 4-14
4.2.10 AlGNMENT OPHOMNS .c.vevirrirtirierienientertentent ettt ettt st sae e sre b saesnenaens 4-14
4.3  Existing Conditions—Vibration ENVIrONmMent........ccceeverererererenenienencneneseseseseenens 4-14
5.0 ENVIRONMENTAL CONSEQUENCES AND IMPACTS ...cccoiiiiieeeieiieeieeeeeeeeeeeennee 5-1
5.1  Analysis Methodology ..........cccoiiiiiiiiiiiiiiiiiiccce e 5-1
5.1.1 Transit Noise Assessment Methodology ............cccccovvieiiiniiiininiiniiniiiiee. 5-1
5.1.2 Transit Vibration Assessment Methodology ............cccccceviiiiiiniiininiiiciiiine, 5-1
5.2 Transit NoiSe IMPactS.....cccccciiviiiiiiiiiiiiiiiii it 5-12
5.2.1  NO Build AIErNative ......cocuevueeiiiiieieeiesieeteste ettt 5-12
5.2.2 Transportation System Management Alternative........c.cceeeverererencncnienenennenn 5-12
5.2.3  All Build AREINatiVesS. ....cocueeueeieriieieeiteieeiteie ettt st 5-13
5.2.4  Other Components of the Build Alternatives........c.ccceevevernerienreieecenenereeeeene 5-13
5.3 Transit VIDration IMPactS......ccceceeveeiririririeieeetecee et 5-15
5.3.1  NO Build AIErNative ......cccuevueeiieriieiieiieieeiteie ettt 5-15
5.3.2 Transportation System Management Alternative..........ceeeverererenencnenenennenn 5-15
5.3.3  Buld AREINAtiVES c..eovieiiriieieeiieteee et 5-16
5.3.4  Alternative 1—Westwood/UCLA EXteNSION. ......cecerererererenerenienenenesie e 5-16
5.3.5 Alternative 2—Westwood/VA Hospital EXtension......c..cccecevvererenencnenenennenn 5-16
5.3.6  Alternative 3—Santa Monica EXteNnSION .......ccccevevuerveruenienenenenienieiereienennennenne 5-16
5.3.7 Alternative 4—Westwood/VA Hospital Extension plus West Hollywood
EXEOIISION 1ottt ittt ettt ettt ettt e st e e e s s 5-16
5.3.8 Alternative 5—Santa Monica Extension plus West Hollywood Extension.......... 5-16
5.3.9 MOS 1—Fairfax EXtENSION c..eeuveruieiiriieieeiieieeieeeeee et 5-18
5.3.10 MOS 2—Century City EXteNSIion......ccccceiviiiiiiiiiiiiiiiiiiiiccicccie s 5-18
53,11 SEATIOTIS teeeuitieiite ettt ettt ettt ettt sttt et st s et st e sab e et esbeees 5-19
5.3.12 Other Components of the Build Alternatives........c.ccceceevervvevvecreceneneneneeeeenes 5-19
6.0 MITIGATION MEASURES......coi ittt ccseere s ssaane s essann e s ssanessessnnns 6-1
6.1 Mitigation Measures for Project Operations NOISe.........cecevererererererienenenenenenenennens 6-1
6.2 Mitigation Measures for Project Operations Vibration and Ground-borne Noise............. 6-1
6.3 Relationship between Local Short-term Use of Resources and Maintenance and
Enhancement of Long-term ProductiVity.........cccocccuiiiiiiniiiiiiiiiiiiniiiiicicccce 6-1
6.4 Irreversible and Irretrievable Commitment of ReSOUICES .......cocevvrerererenenenincnenenens 6-1
6.5  Cumulative IMPACES...cccecveieiiieiieieieieeeteeee ettt 6-1
6.6 CEQA DetermiNnation....ccueieeeierieeeiieeeiteesiee ettt stee et e et esree et esbee e sabeeesmreesaneeesanes 6-1
6.7 Impacts Remaining after Mitigation.........cccocciiiiiiiiiiiiniiiiiiiiicccce 6-3
7.0 REFERENCES ...ttt ittt saane s s saas e s s snns e s senns 7-1

WESTSIDE SUBWAY EXTENSION

August 12, 2010 Page ii



@ Final Noise and Vibration Technical Report
Metro

Table of Contents

List of Tables

Table 2-1. Alternatives and Stations Considered.............cccoiviiiiiiiiiiiiiiiiiiees 2-7
Table 2-2. Mid-Tunnel Vent Shaft LOCAtions ..........cccceviiiiiiiiniiiiiiiiciicecee e 2-14
Table 2-3. Special TrackWork LOCAtIONS ...ccuevveruirieriiriiriininienienicrieeeeeee s 2-15
Table 3-1. FTA Land Use Categories and Metrics for Transit NOIS€........cccevverererirenienienenenenenceeenens 3-1
Table 3-2. Noise IMPaCt CIILEIIA ..ecuervirririiriiriirtinenentesteeeeestes ettt saesaenne 3-3
Table 3-3. FTA Ground-borne Vibration and Ground-borne Noise Impact Criteria .......c..ceccecerereruenens 3-5
Table 3-4. FTA Ground-borne Vibration and Ground-borne Noise Impact Criteria for Special

BULIINGS ..o 3-5
Table 3-5. Interpretation of Vibration Criteria for Detailed Analysis.......c.cccccevererenenienicninncncncncnnens 3-8
Table 4-1. Screening Distances for Vibration ASSeSSIMenNt ..........ccccevueiriiiiiiieniiinieiicicceeeseceees 4-1
Table 4-2. Existing NOiSe LeVelS .........cccoiiiiiiiiiiiiiiiiiiiiiiicc e 4-3
Table 5-1. Predicted Ground-borne Vibration and Ground-borne Noise at Vibration-Sensitive

RECEIVETS ...ttt e 5-4
Table 5-2. Metro Design Criteria for Noise from Transit System Ancillary Facilities .....c..c.ccocererenene. 5-14
Table 5-3. Potential Vent Shaft LOCAtIONS ......ccceeeriririreninineneneseseseseeeseer e e 5-14
Table 5-4. Ground-Borne Noise Impact Locations between Wilshire/Western Station to

Westwood/VA Hospital Station —Alternatives 1, 2, 3, and MOS 2.......ccccoevevveiennnn 5-17
Table 5-5. Ground-Borne Noise Impact Locations between Westwood/VA Hospital Station to

Wilshire/4th Street Station —Alternatives 3 and S5.......ccccoceverenenienienienienienieneneneneene 5-17
Table 5-6. Ground-Borne Noise Impact Locations between Hollywood/Highland Station to

Wilshire/La Cienega Station —Alternatives 4 and 5 .........cccccccveiveiniiiincciicncennne. 5-18
Table 5-7. Ground-Borne Noise Impact Locations—MOS L.....ccccocererereneninienenenenenenenesese e 5-18
Table 5-8. Ground-Borne Noise Impact Locations—Station Options & Alignments.............ccccveuenee. 5-19

List of Figures

Figure 2-1. Alternative 1—Westwood/UCLA EXtNSION.......ccccevuiiiuiiiiiiiiiiiiciiciececececeeee e 2-3
Figure 2-2. Alternative 2—Westwood/Veterans Administration (VA) Hospital Extension..................... 2-3
Figure 2-3. Alternative 3—Santa Monica EXteNSION ........ccccevviiiiiiiiniiiiiiiiiiciccceeee e 2-4
Figure 2-4. Alternative 4—Westwood/VA Hospital Extension plus West Hollywood Extension............ 2-5
Figure 2-5. Alternative 5—Santa Monica Extension plus West Hollywood Extension ........c..cocceceevenneneee 2-6
Figure 2-6. Station and Alignment OPHIONS........cccucuiiiiiiiiiiiiiiiiiiiceec e 2-8
Figure 2-7. Option 1—No Wilshire/Crenshaw Station Option.........ccecevverererenenieneneneneneneseseseenes 29
Figure 2-8. Option 2—Fairfax Station OPHiOn.......ccceeererireririnenenesesenenesesese e 2-9
Figure 2-9. Option 3—La Cienega Station OPtion.........cccciiiiiiiiiiiiiiiiiiiicccccc e 2-10
Figure 2-10. Century City Station OPHONS......ccccuiiiiiiiiiiiiiiiiiiiiii e 2-11
Figure 2-11. Option 5—Westwood/UCLA Station OPtiOnS.......cccceveverererenenenienienenenenenesesesrennens 2-12
Figure 2-12. Option 6—Westwood/VA Hospital Station North.......c..ceccecevereneninienninnencsencnenens 2-12

WESTSIDE SUBWAY EXTENSION

August 12, 2010 Page iii



@ Final Noise and Vibration Technical Report
MEt ro Table of Contents

Figure 2-13. Location of the Rail Operations Center and Maintenance Yards............ccccceveiiiniinenns 2-16
Figure 2-14. Maintenance Yard OPtiONS .........cccueiviiiiuiiiiinieiiiieiieieeece e 2-17
Figure 2-15. UP Railroad Rail Brid@e..........ccoceiiiiiiiiiiiiiiiiiiiiiiciiccccc e 2-17
Figure 3-1. Typical Day-Night (Lg,) SOUNd LEVELS ....cc.coveriririiinininininencececr e 3-2
Figure 3-2. Noise Impact Criteria for Transit PTOJECtS.........ccceviviiiiiiiiiiiiiiiiiiinicecceececeeee 3-2
Figure 3-3. Criteria for Detailed Vibration ANalysis.......c.cceceevereririeninenienineneneneseseee e 3-7
Figure 4-1. Key Map of Noise Measurement SIteS..........ccccecevuririiiiiniiiniiiiiinieiiesieceeeeeseee s 4-4
Figure 4-2. Measurement Site 1 near Wilshire/Crenshaw Station........c.cceccevevenenienenninnincncncnene, 4-5
Figure 4-3. Measurement Site 2 near Wilshire/La Brea Station ......c..ccccevevverereneneneneneneneneseseeene 4-5
Figure 4-4. Measurement Site 3 near Wilshire/Fairfax Station.......c..ccccevevvererenininicneninencncncnceee 4-5
Figure 4-5. Measurement Site 4 near Wilshire/La Cienega Station ......c..ccccecevvererienenenenenienenenennenne 4-6
Figure 4-6. Measurement Site 5 near Wilshire/Rodeo Station...........ccccecevviiiiiiiiiiiiiiiice, 4-6
Figure 4-7. Measurement Site 6 near Century City (Santa Monica Boulevard) Station..............ccccu..e. 4-6
Figure 4-8. Measurement Site 7 near Westwood/UCLA Station .........cccccceeviiiiiiniiiiiiiiiiicciccne, 4-7
Figure 4-9. Measurement Site 8 near Westwood/VA Hospital Station .......c..ceccevevererenieneniencncncnenne. 4.7
Figure 4-10. Measurement Site 9 near Wilshire/Bundy Station.........c.cceceevevenenencninieninencncncncneen 4.7
Figure 4-11. Measurement Site 10 near Wilshire/ 26th Street Station........ccccecevverververeninininncneeee. 4-8
Figure 4-12. Measurement Site 11 near Wilshire/ 16th Street Station........ccccecevververeneninininincneeee. 4-8
Figure 4-13. Measurement Site 12 near Wilshire/ 4th Street Station.......c.ccecevverervenenninininenenceee 4-8
Figure 4-14. Measurement Site 13 near Hollywood/Highland Station .......c..ccccecevvevverininininicncncnenne. 49
Figure 4-15. Measurement Site 14 near Santa Monica/ La Brea Station..........cccccoeeeiiiiiiiiiiiiiiiininnnne 4-9
Figure 4-16. Measurement Site 15 near Santa Monica/Fairfax Station.......c..cececevvervenienineninicncncnene. 4-9
Figure 4-17. Measurement Site 16 near Santa Monica/San Vicente Station...........cccoceeieininininnnnn, 4-10
Figure 4-18. Measurement Site 17 near Beverly Center Area Station...........cccceviiiiiiiiiiciiiicicnnne, 4-10
Figure 4-19. Measurement Site 18 near Century City (Constellation) Station............cccccceveciiiniinnnns 4-10
Figure 4-20. Typical Ground-Noise Vibration Levels ........c.ccocvirireriiniinencninineneseseeeseeese e 4-15
Figure 4-21. Test Configuration for Measuring Transfer Mobility.........c.ccccoooeiviiiiiiiiiniiiiiins 4-16
Figure 4-22. Location of Transfer Mobility Test.........cccccviiiiiiiiiiiiiiiiiiiiiiccccceecccecae 4-16
Figure 5-1. Measured Metro Red Line Force Density Level...........ccccoocoiiiiiiiniininiiiiiiicice, 5-2
Figure 5-2. Measured Line Source Response for Tunnel Depth of 50 Feet.......c.ccocevvevvenenencncncncnnenne. 5-3
Figure 5-3. Vibration Sensitive Locations—Western Ave/Hollywood Blvd to Robertson Blvd............... 5-9
Figure 5-4. Vibration Sensitive Locations—Robertson Blvd to Barrington Ave ............ccccecccveivcinncnene 5-10
Figure 5-5. Vibration Sensitive Locations—Barrington Ave to 2" Stre€t .........ccvuueurreerrieeurieeerieeereneenens 5-11

WESTSIDE SUBWAY EXTENSION

August 12, 2010 Page iv



@ Metro

ANSI
APE
CEQA
db

dBA
DIL
EIS/EIR
FTA
HRT

LRTP
Metro
MOS

NEPA
PPV
RMS
ROC
RTP
SCAG
SPT
TBM
TPSS
TSM
UPRR
VA
VdB

Final Noise and Vibration Technical Report
Acronyms and Abbreviations

Acronyms and Abbreviations
American National Standards Institute
area of potential effects
California Environmental Quality Act
decibel
A-weighted decibel
dynamic insertion loss
environmental impact statement/environmental impact report
Federal Transit Administration
heavy rail transit
average day-night noise level
equivalent sound level
hourly equivalent sound level
maximum noise level during an event
Long-Range Transportation Plan
Los Angeles County Metropolitan Transportation Authority
minimum operable segments
miles per hour
National Environmental Policy Act (42 USC 4321-4347)
peak particle velocity
root mean squared
Rail Operations Center
Regional Transportation Plan
Southern California Association of Governments
standard penetration test
tunnel boring machines
traction power substation
transportation system management
Union Pacific Railroad
Veterans Affairs

vibration decibels

WESTSIDE SUBWAY EXTENSION

August 12, 2010

Page v



Final Noise and Vibration Technical Report

MEt ro 1.0—Introduction

1.0 INTRODUCTION

This technical report presents the methodology and assumptions that were used to analyze
potential impacts from noise and vibration generated by operation of the proposed Westside
Subway Extension project alternatives. Noise and vibration resulting from construction of
the Project are addressed separately in the Westside Subway Extension Construction and
Mitigation Technical Report (Metro 2010Db).

Noise and vibration would be generated during the operations phase of the Project. The
purpose of this technical report is to evaluate the potential for environmental impact on
noise- and vibration-sensitive uses. The project study corridor includes several residential
areas and other sensitive land uses, including, but not limited to, parklands, schools,
libraries, medical, and religious facilities that may be adversely affected by noise and vibra-
tion. A comprehensive listing of these types of uses is provided in the Westside Subway
Extension Parklands and Other Community Facilities Technical Report (Metro 2010a).

Some land uses are more sensitive to noise or vibration than other uses. The potential for
sensitive uses to experience noise impacts is related to their distance to the proposed project
alternative alignments. Thus, representative land uses were selected for worst-case analyses
based on their sensitivity to noise and vibration and their proximity to the Project’s train
tracks.

In addition to effects on sensitive uses, vibration effects pose a concern for the structures of
historic properties located very close to heavy rail transit (HRT) activities. Although none of
the most sensitive type of historic structure (“extremely fragile”) was identified in proximity
to the alternative track alignments, this most sensitive category of historic building was
evaluated for potential HRT operations vibration impacts as a conservative approach.

The noise impact analysis for the Project was based on federal and state requirements. For
National Environmental Policy Act (NEPA) compliance, the analysis used criteria as defined
in the U.S. Federal Transit Administration (FTA) guidance manual Transit Noise and
Vibration Impact Assessment (FTA 2006). These criteria are based primarily on community
reaction to noise. The impact analysis also followed guidance contained in the California
Environmental Quality Act (CEQA) Guidelines (PRC 2009), Appendix G, which provides
criteria for determining if a project would result in significant adverse effects from noise.
These criteria are focused on whether the project would cause a substantial permanent,
temporary, or periodic increase in ambient noise levels in the project vicinity above levels
existing without the project, or expose persons to or generate noise levels in excess of
standards established in the local general plan or noise ordinance, or applicable standards of
other agencies. Thus, in addition to the FTA guidelines, the study will evaluate relevant
regulatory standards of the Cities of Beverly Hills, Los Angeles, Santa Monica, West
Hollywood, and the unincorporated portions of Los Angeles County through which the
project alternatives pass. Relevant noise control ordinances are cited in Section 7.0,
References.

Potential vibration effects of the Project were evaluated. The FTA has developed impact
criteria for acceptable levels of vibration and ground-borne noise. Vibration levels from HRT
operations that would be high enough to cause any sort of building damage, even minor
cosmetic damage, are extremely unlikely.
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2.1

2.2
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2.0—Project Description

PROJECT DESCRIPTION

This chapter describes the alternatives that have been considered to best satisfy the Purpose
and Need and have been carried forward for further study in the Draft Environmental
Impact Statement/Environmental Impact Report (EIS/EIR). Details of the No Build,
Transportation Systems Management (TSM), and the five Build Alternatives (including their
station and alignment options and phasing options or minimum operable segments [MOS])
are presented in this chapter.

No Build Alternative

The No Build Alternative provides a comparison of what future conditions would be like if
the Project were not built. The No Build Alternative includes all existing highway and transit
services and facilities, and the committed highway and transit projects in the Metro LRTP
and the SCAG RTP. Under the No Build Alternative, no new transportation infrastructure
would be built within the Study Area, aside from projects currently under construction or
projects funded for construction, environmentally cleared, planned to be in operation by
2035, and identified in the adopted Metro LRTP.

TSM Alternative

The TSM Alternative emphasizes more frequent bus service than the No Build Alternative to
reduce delay and enhance mobility. The TSM Alternative contains all elements of the high-
way, transit, Metro Rail, and bus service described under the No Build Alternative. In
addition, the TSM Alternative increases the frequency of service for Metro Bus Line 720
(Santa Monica—Commerce via Wilshire Boulevard and Whittier Boulevard) to between three
and four minutes during the peak period.

In the TSM Alternative, Metro Purple Line rail service to the Wilshire/Western Station
would operate in each direction at 10-minute headways during peak and off-peak periods.
The Metro Red Line service to Hollywood/Highland Station would operate in each direction
at five-minute headways during peak periods and at 10-minute headways during midday and
off-peak periods.

Build Alternatives

The Build Alternatives are considered to be the “base” alternatives with “base” stations.
Alignment (or segment) and station options were developed in response to public comment,
design refinement, and to avoid and minimize impacts to the environment.

The Build Alternatives extend heavy rail transit (HRT) service in subway from the existing
Metro Purple Line Wilshire/Western Station. HRT systems provide high speed (maximum
of 70 mph), high capacity (high passenger-carrying capacity of up to 1,000 passengers per
train and multiple unit trains with up to six cars per train), and reliable service since they
operate in an exclusive grade-separated right-of-way. The subway will operate in a tunnel at
least 30 to 70 feet below ground and will be electric powered.

Furthermore, the Build Alternatives include changes to the future bus services. Metro Bus
Line 920 would be eliminated and a portion of Line 20 in the City of Santa Monica would be
eliminated since it would be duplicated by the Santa Monica Blue Bus Line 2. Metro Rapid

WESTSIDE SUBWAY EXTENSION
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2.3.1

2.3.2

2.3.3

Bus Line 720 would operate less frequently since its service route would be largely dupli-
cated by the Westside Subway route. In the City of Los Angeles, headways (time between
buses) for Line 720 are between 3 and 5 minutes under the existing network and will be
between 5 and 11.5 minutes under the Build Alternatives, but no change in Line 720 would
occur in the City of Santa Monica segment. Service frequencies on other Metro Rail lines
and bus routes in the corridor would be the same as for the No Build Alternative.

Alternative 1—Westwood /UCLA Extension

This alternative extends the existing Metro Purple Line from the Wilshire/Western Station
to a Westwood/UCLA Station (Figure 2-1). From the Wilshire/Western Station, Alternative 1
travels westerly beneath Wilshire Boulevard to the Wilshire/Rodeo Station and then south-
westerly toward a Century City Station. Alternative 1 then extends from Century City and
terminates at a Westwood/UCLA Station. The alignment is approximately 8.60 miles in
length.

Alternative 1 would operate in each direction at 3.3-minute headways during morning and
evening peak periods and at 10-minute headways during midday. The estimated one-way
running time is 12 minutes 39 seconds from the Wilshire/Western Station.

Alternative 2—Westwood /Veterans Administration (VA) Hospital Extension

This alternative extends the existing Metro Purple Line from the Wilshire/Western Station
to a Westwood/VA Hospital Station (Figure 2-2). Similar to Alternative 1, Alternative 2
extends the subway from the Wilshire/Western Station to a Westwood/UCLA Station.
Alternative 2 then travels westerly under Veteran Avenue and continues west under the
[-405 Freeway, terminating at a Westwood/VA Hospital Station. This alignment is

8.96 miles in length from the Wilshire/Western Station.

Alternative 2 would operate in each direction at 3.3-minute headways during the morning
and evening peak periods and at 10-minute headways during the midday, off-peak period.
The estimated one-way running time is 13 minutes 53 seconds from the Wilshire/Western
Station.

Alternative 3—Santa Monica Extension

This alternative extends the existing Metro Purple Line from the Wilshire/Western Station
to the Wilshire/4th Station in Santa Monica (Figure 2-3). Similar to Alternative 2, Alternative
3 extends the subway from the Wilshire/Western Station to a Westwood/VA Hospital
Station. Alternative 3 then continues westerly under Wilshire Boulevard and terminates at
the Wilshire/4th Street Station between 4th and 5th Streets in Santa Monica. The alignment
is 12.38 miles.

Alternative 3 would operate in each direction at 3.3-minute headways during the morning
and evening peak periods and operate with 10-minute headways during the midday, off-peak
period. The estimated one-way running time is 19 minutes 27 seconds from the Wilshire/
Western Station.
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Figure 2-1. Alternative 1—Westwood/UCLA Extension
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Figure 2-2. Alternative 2—Westwood/Veterans Administration (VA) Hospital Extension
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Figure 2-3. Alternative 3—Santa Monica Extension

234 Alternative 4—Westwood /VA Hospital Extension plus West Hollywood Extension

Similar to Alternative 2, Alternative 4 extends the existing Metro Purple Line from the
Wilshire/Western Station to a Westwood/VA Hospital Station. Alternative 4 also includes a
West Hollywood Extension that connects the existing Metro Red Line Hollywood/Highland
Station to a track connection structure near Robertson and Wilshire Boulevards, west of the
Wilshire/La Cienega Station (Figure 2-4). The alignment is 14.06 miles long.

Alternative 4 would operate from Wilshire/Western to a Westwood/VA Hospital Station in
each direction at 3.3-minute headways during morning and evening peak periods and
10-minute headways during the midday off-peak period. The West Hollywood extension
would operate at 5-minute headways during peak periods and 10-minute headways during
the midday, off-peak period. The estimated one-way running time for the Metro Purple Line
extension is 13 minutes 53 seconds, and the running time for the West Hollywood from
Hollywood/Highland to Westwood/VA Hospital is 17 minutes and 2 seconds.

2.3.5 Alternative 5—Santa Monica Extension plus West Hollywood Extension

Similar to Alternative 3, Alternative 5 extends the existing Metro Purple Line from the
Wilshire/Western Station to the Wilshire/4th Station and also adds a West Hollywood
Extension similar to the extension described in Alternative 4 (Figure 2-5). The alignment is
17.49 miles in length. Alternative 5 would operate the Metro Purple Line extension in each
direction at 3.3-minute headways during the morning and evening peak periods and
10-minute headways during the midday, off-peak period. The West Hollywood extension
would operate in each direction at 5-minute headways during peak periods and 10-minute
headways during the midday, off-peak period. The estimated one-way running time for the
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Metro Purple Line extension is 19 minutes 27 seconds, and the running time from the
Hollywood/Highland Station to the Wilshire/4th Station is 22 minutes 36 seconds.

2.3.6 Stations and Segment Options

HRT stations consist of a station “box,” or area in which the basic components are located.
The station box can be accessed from street-level entrances by stairs, escalators, and
elevators that would bring patrons to a mezzanine level where the ticketing functions are
located. The 450-foot platforms are one level below the mezzanine level and allow level
boarding (i.e., the train car floor is at the same level as the platform). Stations consist of a
center or side platform. Each station is equipped with under-platform exhaust shafts, over-
track exhaust shafts, blast relief shafts, and fresh air intakes. In most stations, it is
anticipated that only one portal would be constructed as part of the Project, but additional
portals could be developed as a part of station area development (by others). Stations and
station entrances would comply with the Americans with Disabilities Act of 1990, Title 24 of
the California Code of Regulations, the California Building Code, and the Department of
Transportation Subpart C of Section 49 CFR Part 37.
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Figure 2-4. Alternative 4—Westwood/VA Hospital Extension plus West Hollywood Extension
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Figure 2-5. Alternative 5—Santa Monica Extension plus West Hollywood Extension

Platforms would be well-lighted and include seating, trash receptacles, artwork, signage,
safety and security equipment (closed-circuit television, public announcement system,
passenger assistance telephones), and a transit passenger information system. The fare
collection area includes ticket vending machines, fare gates, and map cases.

Table 2-1 lists the stations and station options evaluated and the alternatives to which they
are applicable. Figure 2-6 shows the proposed station and alignment options. These include:

Option 1—Wilshire/Crenshaw Station Option

Option 2—Fairfax Station Option

Option 3—La Cienega Station Option

Option 4—Century City Station and Alignment Options

Option 5—Westwood/UCLA Station Option

Option 6—Westwood/VA Hospital Station Option
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Table 2-1. Alternatives and Stations Considered

Alternatives

Westwood/ VA
Hospital Santa Monica

Extension Plus | Extension Plus
Westwood/ VA West West
Westwood/ Hospital Santa Monica Hollywood Hollywood
Stations UCLA Extension Extension Extension Extension Extension

Base Stations

Wilshire/Crenshaw o i
Wilshire/La Brea
Wilshire/Fairfax

Wilshire/La Cienega
Wilshire/Rodeo

Century City (Santa Monica Blvd)
Westwood/UCLA (Off-street)
Westwood/VA Hospital
Wilshire/Bundy

Wilshire/26th

Wilshire/16th

Wilshire/4th
Hollywood/Highland

Santa Monica/La Brea
Santa Monica/Fairfax

Santa Monica/San Vicente

Beverly Center Area

Station Options

1—No Wilshire/Crenshaw
2—Wilshire/Fairfax East

3—Wilshire/La Cienega (Transfer Station)
4—Century City (Constellation Blvd)
5—Westwood/UCLA (On-street)
6—Westwood/VA Hospital North
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Figure 2-6. Station and Alignment Options
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2.3.7

Option 1—Wilshire/Crenshaw Station Option
Base Station: Wilshire/Crenshaw Station—The base station straddles Crenshaw

Boulevard, between Bronson Avenue and Lorraine Boulevard.

Station Option: Remove Wilshire/Crenshaw Station—This station option would delete
the Wilshire/Crenshaw Station. Trains would run from the Wilshire/Western Station to
the Wilshire/La Brea Station without stopping at Crenshaw. A vent shaft would be
constructed at the intersection of Western Avenue and Wilshire Boulevard (Figure 2-7).
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Figure 2-7. Option 1—No Wilshire/Crenshaw Station Option

Option 2—VWilshire/Fairfax Station East Option
Base Station: Wilshire/Fairfax Station—The base station is under the center of Wilshire

Boulevard, immediately west of Fairfax Avenue.
Station Option: Wilshire/Fairfax Station East Station Option—This station option would

locate the Wilshire/Fairfax Station farther east, with the station underneath the
Wilshire/Fairfax intersection (Figure 2-8). The east end of the station box would be east
of Orange Grove Avenue in front of LACMA, and the west end would be west of Fairfax

Avenue.
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Figure 2-8. Option 2—Fairfax Station Option
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2.3.9 Option 3—Wilshire/La Cienega Station Option

Base Station: Wilshire/La Cienega Station—The base station would be under the center
of Wilshire Boulevard, immediately east of La Cienega Boulevard. A direct transfer
between the Metro Purple Line and the potential future West Hollywood Line is not
provided with this station. Instead, a connection structure is proposed west of Robertson
Boulevard as a means to provide a future HRT connection to the West Hollywood Line.
Station Option: Wilshire/La Cienega Station West with Connection Structure—The
station option would be located west of La Cienega Boulevard, with the station box
extending from the Wilshire/Le Doux Road intersection to just west of the Wilshire/
Carson Road intersection (Figure 2-9). It also contains an alighment option that would
provide an alternate HRT connection to the future West Hollywood Extension. This
alignment portion of Option 3 is only applicable to Alternatives 4 and 5.

Possilih: Wist Pressible West - 1
Hultywood % Hollywood Connection k|
Connection = [AErmatives .
— [Allematives - Qg, dand 5 = .
5 4 and 5) &= = E =
& d z - = 5 =l = & ..
T 5 5 2]l E g z y =
\ Wilshire Blwd Wilshire Blwd
Connection Horth
Structure Wilshire/La Cienega :
Base Station Station Option

Figure 2-9. Option 3—La Cienega Station Option

2.3.10 Option 4—Century City Station and Segment Options

2.3.10.1  Century City Station and Beverly Hills to Century City Segment Options
Base Station: Century City (Santa Monica) Station—The base station would be under
Santa Monica Boulevard, centered on Avenue of the Stars.
Station Option: Century City (Constellation) Station—With Option 4, the Century City
Station has a location option on Constellation Boulevard (Figure 2-10), straddling
Avenue of the Stars and extending westward to east of MGM Drive.
Segment Options—Two route options are proposed to connect the Wilshire/Rodeo
Station to Century City (Constellation) Station: Constellation North and Constellation
South. As shown in Figure 2-10, the base segment to the base Century City (Santa
Monica) Station is shown in the solid black line and the segment options to Century City
(Constellation) Station are shown in the dashed grey lines.

2.3.10.2  Century City to Westwood Segment Options
Three route options considered for connecting the Century City and Westwood stations
include: East, Central, and West. As shown in Figure 2-10, each of these three segments
would be accessed from both Century City Stations and both Westwood/UCLA Stations. The

base segment is shown in the solid black line and the options are shown in the dashed grey
lines.
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Figure 2-10. Century